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1 GUIDE TO STEP 0: RELEVANT PARTY ANALYSIS IN RIVER BASINS

Total duration: 3.5 hours - 210 minutes

1.1 INTRODUCTION

This document is a guide to carry out an advanced analysis of the relevant parties involved in
the use and management of water resources in the sub-basins of the municipality of Cajibio.
This analysis is based on the methodology reported by Jensen (2019)'. According to the
participatory research that the Environmental Studies Group of the University of Cauca has
been conducting for years, there is information on the main relevant parties in the municipality
of Cajibio. From this information, we distinguish the following main groups of relevant parties:
citizens, Community Action Boards, community organisations that provide water supply
service, territorial institutions, non-governmental organisations, and the productive sector.

To not demand too much time from the participants, this activity is organised to last a maximum
of four hours, so it is necessary to do the relevant party analysis with four to five people who
are representatives of key relevant party groups such as community action boards, companies
or rural community-based water utilities, municipal and departmental governments, private
companies, and farmers' associations.

From the universe of relevant parties identified in this activity, those we have not identified
before will be invited to participate in the workshops in steps one to six to include everyone in
the MUISKA co-development effectively.

1.2 OBJECTIVE

Identify the relevant parties in the river sub-basins of the municipality of Cajibio who would be
interested or not in the development of the MUISKA approach; those relevant parties who
could facilitate or block the potential impact of this study and those relevant parties who could
benefit or be harmed by their participation in it.

1.3 KEY DEFINITIONS

To carry out this relevant party analysis in the river sub-basins of the municipality of Cajibio, it
is necessary to be clear about what is meant by relevant parties with the capacity to influence
and who could benefit or be harmed by the MUISKA research project. For this reason, the
definitions of interest, influence and impact are summarised in Figure 1-1. Particularly in a
context where there are community organisations with their governance mechanisms, it is

1 Jensen A. Fast Track Impact. 2019 [cited on 28™ August 2024]. How to do stakeholder analysis. Available in:
https://www.fasttrackimpact.com/post/2019/03/11/how-to-do-stakeholder-
analysis#:~:text=Traditional%20%E2%80%9Cstakeholder%20analysis%E2%80%9D %20tools %20tend,your%20
work%2C%200r%20work%20with.
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necessary to consider these aspects in the analysis of influence, in addition to the mechanisms
of the Colombian state.

* It considers the interests and « It explicitly considers hierarchical forms of
preferences expressed by those who influence (control, instrumentalisation and
are interested or disinterested in this self-interest) and more implicit forms of
research. It therefore considers an in- personal and transpersonal empowerment

depth articulation of the underlying (dialogue, inclusion, negotiation and
values, beliefs and norms that power-sharing). In both cases, this
underpin such interests or disinterests. influence can facilitate or block change.

¥ Influence

« It considers those who are likely to benefit directly from
participating in this research or may be negatively impacted.
This analysis helps to ensure that hard-to-reach groups are
not marginalised again and also identifies and mitigates risks

of unintended negative consequences for sub-catchment
relevant parties.

Figure 1-1. Definitions of interest, influence, and impact for relevant party analysis in the sub-
basins of the municipality of Cajibio.

Regarding the analysis of the impacts of the MUISKA project on the relevant parties, it is
necessary to consider the possible implications of this analysis when it is carried out in the
context of violence, conflict, and illegal economies. Given the existence of these conditions in
the upper Cauca River basin, which also implies the presence of "hidden actors" (Figueroa-
Benitez et al., 2023)2. The ethical application of the project determined that individuals
participating in the workshops will not be identified in any written and oral publications of the
project, and workshop facilitators will not ask participants about activities associated with
armed conflict or their relationship to water use.

1.4 DEVELOPMENT OF STEP 0: RELEVANT PARTY ANALYSIS

1.4.1 Supplies
*  Two printed copies of this guide *  Two glue-sticks
*  Copies of informed consent for participants *  Markers
* 2 or 3 copies of formats 1 - 5 in size AO *  Masking tape

2 Figueroa-Benitez, A., Nagheeby, M., Figueroa, A. and Amezaga, J. 2023. Disrupted water governance in the
shadows: Revealing the role of hidden actors in the Upper Cauca River Basin in Colombia. Frontiers in Water. 5.
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*  Stickers, symbols, and keywords * Camera
* Coloured Post-it notes * Refreshments
* Lunches

1.4.2 Explanation of the project and informed consent

Introduce the participants to the project "Development of an approach for the multidimensional
analysis of water-insecurity risks in the river sub-basins of Cajibio, Colombia". Also include in
this presentation the ethical conditions of the project and the approval’s reference issued by
the ethical committee from the University of Leeds. Hand over the consent form to all
participants and allow time and space for them to read it and sign it. Collect the signed-off
forms and keep them in a secure folder.

1.4.3 Advanced relevant party analysis according to interest, influence, and impact

1.4.3.1 Key definitions

Explain the key terms included in this guide and allow participants to ask questions to clarify
the activities and expected outputs to be achieved in this workshop.

1.4.3.2 |Interest

a) Determine whether each relevant party is interested or disinterested in the MUISKA project.
Use format 1 size AO and Post-it notes to describe these aspects for each relevant party.
Figure 1-2 illustrates the expected output of this activity.

b) Scope of interest: international, national, regional, or local. Use format 1 size AO.

c) Preferences: aspects of the MUISKA research project in which the actor might be
interested. Use format 4 size A0 and post-it notes.

d) Level of interest: Use format 5, size A0 and post-it notes; see Figure 1-5.
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Figure 1-2. Expected output of the graphical depiction of relevant parties’ interest in the project

1.4.3.3 Influence

a) Nature of influence: Identify whether each actor can facilitate or block the research project.
Use format 2 size AO and the stickers provided for this purpose. Figure 1-3 illustrates the
expected output of this activity.

b) Ways of influencing: use the keyword package (control, instrumentalisation and self-
interest, dialogue, inclusion, negotiation, power-sharing, etc.) and format 4 size AO to
describe how each actor could influence the development of this research project.

c) Level of influence: Use format 5 size AO and post-it notes; see Figure 1-5.
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Figure 1-3. Expected output of the graphical depiction of the influence of relevant parties on
the project

1.4.3.4 Coffee break

1.4.3.5 Impact

a) Type of impact: define whether each relevant party can benefit or be harmed by
participating in this research project. Use format 3 size A0 and the stickers provided for
this purpose. Figure 1-4 illustrates the expected output of this activity.

b) Description of impact: use format 4 to indicate how each actor benefits or harms from their
involvement in the project (e.g., short or long term; local, regional or national level; etc.).

c) Level of impact significance: Use format 5 size AO and post-it notes; see Figure 1-5.
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Figure 1-4. Expected output of the graphical depiction of project impact on relevant parties

1.4.3.6 Relevant party ranking according to level of interest, influence and impact

To classify the relevant parties according to their levels of interest, influence and importance
of impact, the format 5 printed in AO size with the quadrants is used. This is displayed on the
wall or table with masking tape, and each relevant party group is identified with post-it notes in
the quadrant corresponding to the level of interest, influence, or impact (low, medium, high).

The result looks like Figure 1-5.
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Figure 1-5. Expected output of the analysis of the level of interest, influence, and impact of the
relevant parties in the river sub-basins of the municipality of Cajibio.
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2 GUIDE TO STEP 1: IDENTIFYING HAZARDS TO WATER SECURITY IN
RIVER SUB-BASINS

Total duration: 3 hours - 180 minutes

2.1 INTRODUCTION

This document is a guide to develop step 1 of the MUISKA approach: Identify the predominant
hazards to water security in river sub-basins. This step is designed to be developed separately
with each relevant party group identified in step 0. These individuals received a formal invitation
from the research team, were informed of the ethical considerations of the project and agreed
to participate.

2.2 OBJECTIVES

o Develop a rapid understanding of the hazards to water security in the sub-basins of the
municipality of Cajibio based on the local knowledge of citizens and representatives of
institutions related to the use and management of water resources in these sub-basins.

e Create a network of hazards and their consequences and identify how the subsystems
related to water security in the municipality of Cajibio (e.g., economy, agriculture, public
services, transport, etc.) are interrelated based on the local knowledge of citizens and
representatives of institutions related to the use and management of water resources in
these sub-basins.

e Promote systems thinking.

2.3 KEY DEFINITIONS

To carry out this step of the MUISKA approach, it is necessary to establish the river sub-basins
covered by this study in the municipality of Cajibio and to define the concepts system, water
uses, water-related values and hazards. For this reason, these definitions are summarised in
Figure 2-1.
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1. River sub-
basins

2. System

3. Water usage

The study focuses on the following sub-basins for Cajibio:

Streams: Casas Viejas, Cazadores, El Molino, Juanambu, La Nimbe,
La Pedregosa, La Victoria, Méndez, Michicao y Tabaco.

Rivers: Blanco, Cajibio, Carrizal, Mandiguaico, Urbio, Cerro Gordo,
Cofre, Dinde, Dorado, Guangubio, Dorado, La Pedregosa, Mambial,
Molino, Mota, Ortega, Palacé, Piendamé, Seguenguito, Sucio and
two sub-basins grouping small tributaries.

A system is a collection of things (people, cells, molecules, etc.)
interconnected in such a way that they produce their own pattern of
behaviour over time. The system can be stimulated in different ways
by external forces, but the system's response to those forces is
characteristic of it, and that response is rarely simple in the real world

(1.

It refers to the different activities in which people and organisations
use water. For example: cooking, personal hygiene, housekeeping,
production of goods, provision of services, etc.

It is about how people value water, which may involve its economic
price in the market, the utility of this resource and the appreciation or
emotional value [2].

Hazards are the sources of risk whose potential consequences are
related to damage (hazards) [3], both in the past and in the current
situation of the basin/sub-basin. It also includes situations that may
lead to the presence of hazards or increase their impacts (hazard
events). Hazards and hazardous events can include aspects of water
quality and quantity, but also others particular to a river basin or sub-
basin.

Figure 2-1. Five basic definitions needed to develop step 1 of the MUISKA approach

[1]: Meadows (2008)3; [2]: United Nations (2021)*; [3] Society for Risk Analysis (2018)°

3 Meadows, D.H. 2008. Thinking in systems. A primer (D. Wright, ed.). London: Chelsea Green Publishing.

4 United Nations 2021. The United Nations World Water Development Report 2021: Valuing Water. [Online]. Paris.

Available from: https://unesdoc.unesco.org/ark:/48223/pf0000375724.
5 Society for Risk Analysis 2018. Society for Risk Analysis Glossary, p.9.
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2.4 DEVELOPMENT OF STEP 1

2.4.1 Supplies

*  Two printed copies of this guide *  Pencils and erasers

* Copies of the invitation letter, participant *  Coloured post-it notes
information, informed consent and MUISKA *  Coloured markers
summary newsletter. * Masking tape

* Copies of format 1: AO-size map with the * Three large glue-sticks
principal rivers of the municipality and the *  Newsprint
perimeters of the sub-basins that cross the * Camera
municipality. * Refreshments

* Copies of format 2: List of water-insecurity %  Lunches

hazards in the municipality.

2.4.2 Explanation of the project and informed consent

Introduce participants to the basics of risk and the project "Development of an approach for
the multidimensional analysis of water-insecurity risks in the river sub-basins of Cajibio,
Colombia".

At the end of the project presentation, include the ethical conditions of the project and the
ethics approval reference issued by the ethics committee from the University of Leeds. Hand
over the consent form to all participants and allow time and space for them to read it and sign
it. Collect the signed-off consents and keep them in a secure folder. Participants should also
receive a copy of the invitation letter to participate in the project, the mutually informed consent,
the participant information sheet and the MUISKA summary newsletter.

2.4.3 Identifying hazards to water security
2.4.3.1 Water uses

a) Depending on the number of participants, divide the whole group into several subgroups.

b) Give each subgroup a map with the sub-basins and rivers of the municipality and coloured
markers (see Figure 2-2).

c) Ask participants to draw on the map of water users and how they use water. Guide them
in thinking about the activities in homes, farms, commercial establishments, places where
they work, and other relevant activities in the municipality.

d) Guide them to think about other activities that are relevant to them but which are partly or
wholly carried out in another municipality—for example, water collection in the Michicao
stream.

Page 10 from 47



MUISKA Step 1 Guide

Project "Development of an approach for the multidimensional analysis of water-insecurity risks in the river sub-basins of the
municipality of Cajibio, Colombia”. 27.09.2024

e)

f)

Each group presents its map to the others to identify differences and similarities as they
are the same municipality.

Ask participants to use a pencil for this activity, as it usually requires adjusting how
events or elements are described.

TR P ubsuancas 4e
it cwaviesan ol monieipio ce Cajibio

Figure 2-2. Base map for identification of water uses

2.4.3.2 Identification of water use problems or conflicts

d)

Based on the above map, participants are asked to consider the conflicts and problems
between and for water users in or outside the municipality.

Guide participants in remembering recent events and stories told to them by grandparents,
parents, or other older adults.

Guide participants in thinking about the unknown or strange. For example, events have
happened elsewhere and have not yet occurred in their municipality.

From these resources (previous map, known or unknown events), write the problems or
conflicts that you manage to identify on post-it notes.

Use the board to display post-it notes with conflicts or problems. Group similar ones
together.

Ask participants to use a pencil for this activity as it usually requires adjusting how events
or elements are described.
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2.4.3.3 Coffee break

2.4.3.4 Network of Interrelationships

a) The whole group should construct the network. Group all participants in front of a large wall
so that everyone contributes to the construction of the web according to the previous
discussions.

b) Once the post-it notes from the previous activity have been grouped, the whole group is
asked to discuss how the problems interrelate.

c) Consider the following types of interrelationships:

a. Cause-effect. Use arrows to indicate such a relationship. If there is difficulty in
identifying causes, guide participants to find ways to produce failures. Questions such
as "If | wanted to create this type of failure, how could | do it?" help them think creatively.

b. Other conditions required for a problem to materialise (presence or occurrence of
physical elements, institutions, people). This relates mainly to vulnerability.

c. Consider also benefits.

Mark the direction of impact with arrows. Feedback loops may occur® or loops.

e. Use more post-it notes to describe the types of interrelationships that participants
identify. Be as detailed as possible.

d) Use as many paper sheets as necessary. You can build the network on the floor when
there is no space on the board.

e) Start building the network from the bottom of the board and moving upwards. This allows
finding the roots of the problems (bottom) and the ultimate consequences (top) (see Figure
2-3).

f) Take photos of the process and the result.

Q

Figure 2-3. Example of a network of relationships between hazards and consequences

6 Feedback loops are those cycles that are formed when an action generates a consequence that was previously
established or when there is a monitoring of a variable at a point in the system and the operation of the system
depends on the value of that variable.
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g) Ask participants to use a pencil for this activity, as it usually requires adjusting how events
or elements are described.
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3 GUIDE TO STEP 2: CREATING RISK MATRICES ACCORDING TO
MUISKA SCALES AND DIMENSIONS

Total duration: 2.5 hours - 150 minutes

3.1 INTRODUCTION

This document guides the development of step 2 of the MUISKA approach: Creating the risk
matrices according to the MUISKA scales and dimensions. This step is designed to be
developed separately with each relevant party group identified in step 0. These individuals
received a formal invitation from the research team, were informed of the ethical considerations
of the project, agreed to participate, and signed the informed consent.

3.2 OBJECTIVE

Create the risk matrices according to the MUISKA scales and dimensions, based on the
network of hazards and consequences elaborated in step 1 in the river sub-basins of the
municipality of Cajibio, as appropriate, and based on the local knowledge of citizens and
representatives of institutions related to the use and management of water resources in these
sub-basins.

3.3 KEY DEFINITIONS

To carry out this step of the MUISKA approach, it is necessary to define the scales and
dimensions proposed in the MUISKA approach. For this reason, these definitions are
summarised in Figure 3-1.
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The concept of water security operates at all levels, from individual, household
and community, to local, regional, national, regional and international [1]. The
MUISKA approach therefore considers four scales for analysing water security
risks:

1. Individuals / Households

2. Community

3. River basin

4. Country
The MUISKA approach establishes five dimensions for analysing water
security risks to take into account most of the factors involved in water security
[1] [2]. These dimensions are:

1. Health and wellbeing

2. Infrastructure and associated services

3. Economy and productivity

4. Ecosystem services

5. Culture, justice and peace

Figure 3-1. Scales and dimensions for classifying impacts according to the MUISKA approach

[1]: Donoso et al. (2012)7, [2]: UN-Water (2013)8

3.4 DEVELOPMENT OF STEP 2

3.4.1 Supplies

*  Two printed copies of this guide *  Three large glue-sticks

* Hazard and consequence network *  Several rolls of paper

developed in step 1 + Camera

*  Post-it notes in five different colours + Refreshments

* Coloured markers * Lunches

* Masking tape

3.4.2 Summary of what was done in step 1
Time allocated: 10 minutes
Present participants with a summary of the activities carried out in step 1 and the results

obtained. Use the hazard and consequence network to develop this step of the MUISKA
approach.

7 Donoso, M., di Baldassarre, G., Boegh, E., Browning, A., Oki, T., Tindimugaya, C., Vairavamoorthy, K., Vrba, J.,
Zalewski, M. and Zubari, W.K. 2012. International Hydrological Programme (IHP) eighth phase: Water security:
responses to local, regional and global challenges. Strategic plan, IHP-VIII (2014-2021) [Online]. Available from:
https://rucforsk.ruc.dk/ws/portalfiles/portal/49711492/2012_IHP_VIIl.pdf.

8 UN-Water 2013. Water Security & the Global Water Agenda. A UN-Water Analytical Brief [Online]. Hamilton.
Available from: https://www.unwater.org/publications/water-security-global-water-agenda/.
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3.4.3 Creation of risk matrices by MUISKA scales and dimensions

a)

Display on the floor or the board (depending on the size) the network of hazards and
consequences developed in step 1.

From that network, rank each consequence by scale and dimension according to Figure
3-2. Use single-coloured post-it notes for each dimension to help organise the
consequences quickly.

On one or more paper sheets, simulate the MUISKA matrix (Figure 3-2) and paste it on the
wall or spread it out on the floor, depending on the size.

Encourage participants to think about the people or elements affected by such
consequences and the scales at which such consequences may be perceived. Use Figure
3-3 as a guide.

If necessary, modify the network of hazards and consequences developed in step 1, as
participants may notice that consequences were missing. Use post-it notes for participants
to write down the new consequences with the date so that they know that these are
adjustments.

Describe qualitatively each of the consequences classified.

The expected output of this exercise is illustrated in Figure 3-4.

Individual /

Household Sy Basin Country

Health and well-
being

Infrastructure and
associated services
Economy and
productivity

Ecosystem services

Culture, justice and
peace

Figure 3-2. MUISKA matrix of scales and dimensions
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5

Figure 3-3. Aspects to consider when classifying consequences according to the five

Scales

Dimensions l

Health and
wellbeing

s 4

Health and wellbeing

Consider aspects such as mental health, increased illness, emergence of new diseases,
physical injuries, deaths, interruption of access to health services, isolation, among others.

Infraestructure and associated services

Consider impacts on roads of all types; bridges; transport, gas, telephone and internet systems; buildings
of state or private institutions; residential buildings; houses; aqueduct and sewerage networks; wastewater
and sludge treatment and purification plants; water intake and deep wells for water supply; dams; irrigation
systems; river and sea ports; airports; railways; among others.

Economy and productivity

Consider aspects of the individual and household economy, employment-generating activities, insurance
costs, income variation, food production and supply, fishing and agricultural production activities, supply
chains, household economic activities, access to education at all levels, tourism, food and electricity costs,
economic recovery after the event(s), water rates, water treatment costs, etc.

Ecosystem services

Consider impacts on water bodies such as rivers, lakes, streams, springs, sea, groundwater; biodiversity
of animals and plants; existence of medicinal plants; recreational and ritual activities that people perform
in or around water; presence of synthetic chemicals, heavy metals, nutrients, organic matter, algae and
other micro-organisms; fires; air quality; among others.

Culture, justice and peace

Consider aspects such as violence; conflict; family and community cohesion; displacement of
people and animals; law and order; trust in the state and governments; caregivers of children,
the elderly and people with disabilities; among others.

dimensions of MUISKA

Individuals /

Households Basin

Comunity

Infraestructure and
associated services

Economy and
productivity

Ecosystem services
Culture, justice and

peace

3.4.4 Coffee break

Figure 3-4. Expected output of step 2
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3.4.5 Summary of the activity

a) At the end of the previous activity, the moderator summarises the network obtained and
gives space for participants to correct, clarify or add information.

b) Adjust as necessary.

c) Atthe end of the day's activity, the research team should stick all post-it notes together to
avoid losing the structure of the matrix.
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4 GUIDE TO STEP 3: PRIORITISATION OF CONSEQUENCES WHOSE
RISKS WILL BE ASSESSED

Total Duration: 5.5 hours - 330 minutes (Session 1: 90 minutes | Session 2: 240
minutes)

41 INTRODUCTION

This document is a guide to develop step 3 of the MUISKA approach: Prioritise the
consequences whose risks will be assessed.

4.2 OBJECTIVES

e Prioritise impacts according to various criteria.

o Preliminarily identify potential power relations that influence prioritisation.

4.3 DEVELOPMENT OF STEP 3

4.3.1 Supplies

Two printed copies of this guide

Hazard and consequence network

developed in step 1
Copies of format 1 (Table 4-1)
Copies of format 2 (Table 4-2)

Coloured markers
Several rolls of paper
Camera
Refreshments

Lunches

*  Copies of format 3 (Table 4-3)

4.3.2 Session 1: Definition of criteria

Same session as step 2 - Session 1

a) The methodology of this prioritisation is based on criteria that act as filters to discard at
each stage a certain number of consequences included in the network elaborated in step
1 (Figure 4-1).

b) Session facilitators should introduce the following criteria and explain their application so
that participants can assimilate the general way in which the consequences whose risk will
be assessed in step 4 of the MUISKA approach will be prioritised.

¢) The discussion is open for participants to comment on whether they agree with these
criteria, wish to change them, remove them, or propose additional ones.
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d) Consider the following preliminary criteria and sub-criteria:

* Magnitude of consequences according to the network developed in step 1.

*  MUISKA scales and dimensions.

* Governance to manage risks:

L3

L3

Degree of power the relevant party has to decide what actions are required to manage
the risk.

Degree of power the relevant party has to influence the design of the actions required
to manage the risk.

Degree of power the relevant party has to allocate financial resources to design or
implement actions required to manage the risk.

Degree of power the relevant party has to implement actions required to manage the
risk.

Relevant party empowerment opportunities.

*  Maximum amount of risk that the University of Leeds team can assess.

Filter 1
Impact magnitude

® ‘ . Filter 2

‘ Who feel the impact: Scales and dimensions
® of MUISKA

Power over risk management interventions
OR
Opportunities to be empowered

Maximum number of risks that the University
of Leeds team can assess according to the
project timeframe.

Figure 4-1. Filter criteria for prioritising consequences to be subjected to risk assessment in

MUISKA Step 4

e) If participants suggest an additional criterion, define how it will be applied to rule out
consequences.
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4.3.3 Session 2: Summary of what was done in session 1 of step 3

Present participants with a summary of the activities carried out in the first session of step 3
and the results obtained.

4.3.4 Session 2: Prioritisation of Consequences

a)

b)

c)

Session 2 of step 2

Display the network of hazards and consequences developed in step 1 on the wall or floor
of the room according to size.

Apply filter 1. Together, we count how many direct and indirect causes each problem has
in the network.

Use format 1 to record the number of direct and indirect consequences (Table 4-1).

Table 4-1. Format 1 for analysing each network consequence according to the magnitude of the

impact

Number of negative Number of positive . )

Name / consequences with which | consequences with which | Doesitpass | §

Description of it is connected it is connected for risk =

No. the assessment | 2

? [+

! 0

Consequence Direct Indirect Direct Indirect (Yes / No) 8
1
2
3

d)

According to the results of Table 4-1, ask participants to analyse the consequences with
the most upward connections and, based on that, choose the consequences that, if they
could be effectively intervened, would prevent further consequences.

Apply filter 2. From the consequences that passed the previous filter, use format 2 (Table
4-2) for participants to rank the consequences by MUISKA scales and dimensions to
consider what and who suffers the consequences of hazards.

Based on the above results, ask participants to discuss what and who suffers from each of
these consequences. Use format 2 (Table 4-2) to list the consequences they would like to
see moved to the next prioritisation stage and describe why they chose them.
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Table 4-2. Format 2 for listing the consequences that go to the next phase of prioritisation

Name / Does it pass .
A . Explain the reasons why
Description of . . for risk .
No. Dimension Scale they chose this
the assessment?
consequence.
consequence (Yes / No)
1
2
3
n

e) Apply filter 3. Bearing in mind that the consequences prioritised in this step will be the risks
assessed in step 4 and that these will, in turn, be prioritised for outlining a risk management
planin step 6, itis necessary to include as a criterion the degree of power that each relevant
party group (as representatives of their organisations) has to influence decision-making on
interventions to manage the risk. Include the following sub-criteria and ask each participant
to use form 3 (see Table 4-3) to analyse the governance of risk management interventions
and decide whether the consequence should be prioritised for risk assessment.

+ Degree of power the actor has to decide what actions are required to manage the risk.

»+ Degree of power the relevant party has to influence the design of the actions required
to manage the risk.

+ Degree of power the actor has to allocate financial resources to design or implement
actions required to manage risk.

+ Degree of power the actor has to implement actions required to manage the risk.
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Table 4-3. Format 3 for analysing governance on interventions to manage risk from the point of view of participants as representatives
of their organisations

Institutions - Governance over interventions to manage risk:
On a scale of 1 to 10, how much power does the participant have over the
Name / following?
Descriotion of 1 = No degree of power (there is nothing | can do), 10 = full degree of control Pass for risk
No. tl?e (my signature is enough for the following to happen) assessment? Observations
consequence . Influencing the Allocate fmam.:lal (Yes / No)
Decide on . resources to design or Implement
. . design of . ]
interventions . . implement the actions
interventions . .
interventions.
1
2
3
n
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The results of this last criterion do not correspond to the final list of consequences that will
be taken forward to the next step of the MUISKA approach to risk assessment but will be
an input to be analysed together with the next and final criterion.

f) Apply filter 4. Based on the number of researchers available in the University of Leeds
team to assess the risks and the time remaining in the project, the maximum number of
prioritised consequences we can process will be set.

g) Apply the additional criteria that the participants have agreed upon in session 1 of the
development of this step.

4.4 COFFEE BREAK

Take this break 2 hours into the workshop.

4.5 FINAL DECISION ON PRIORITISED CONSEQUENCES FOR STEP 4

a) Based on the workshop results and considering the maximum number of consequences
that the University of Leeds team can process, a final list of risks to be assessed will be
electronically proposed to the participants of each relevant party group.

b) To be able to do this, it is necessary to cover the entire workshop round of step 3 with all
relevant party groups involved before starting the workshop round of step 4.

Page 24 from 47



MUISKA Step 4 Guide

Project " Development of an approach for the multidimensional analysis of water-insecurity risks in the river sub-basins of the
municipality of Cajibio, Colombia”. 27.09.2024

5 GUIDE TO STEP 4: FULL RISK ASSESSMENT

Total duration: 4 hours - 240 minutes

5.1 INTRODUCTION

This document guides the development of step 4 of the MUISKA approach: comprehensive
risk assessment. From the consequences prioritised in the previous step, the University of
Leeds team will assess the risks of these consequences, either quantitatively or qualitatively,
depending on the type and availability of data required. The initial intention is to continuously
develop MUISKA steps 1 - 6 with the relevant party groups that agreed to participate in this
study. As the full risk assessment takes considerably longer than the four hours of this
workshop, the development of this step with the participants is not focused on assessing risk
with them but on further explaining fundamental concepts of risk science and identifying
vulnerabilities and resilience with them.

5.2 OBJECTIVES

e Assess some risks of the prioritised consequences quantitatively, qualitatively or a mixture
of both. [University of Leeds team]

e Explain basic concepts of risk science with a focus on water security and risk
communication. [University of Leeds team]

o Preliminarily identify vulnerabilities related to the consequences prioritised in step 3 [Co-
development with participants].

¢ Understand the state of resilience of the system and how it would act in case of an unknown
event in the municipality. [Co-development with participants]

5.3 KEY CONCEPTS

The key concepts for this workshop are vulnerability and resilience, as defined in Figure 5-1.
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Vulnerability

Common definition:

Inner property of the scale
I(individual/household, ‘community,
basin, country) exposed to a hazard

related to a weakness, attribute, cause,
or lack of control, which would allow
hazards to cause harms.

General approach
Vulnerability can be seen as conditional
risk given the occurrence of an event.
Uncertainties and knowledge are also
part of the vulnerability analysis.

Resilience

The capacity of social, economic and
ecosystems to cope with a hazardous
event or trend or disturbance,
responding or reorganising in ways
that maintain their essential function,
identity, and structure as well as
biodiversity in case of ecosystems
while also maintaining the capacity for
adaptation, learning and
transformation.

Figure 5-1. Concepts of vulnerability and resilience adopted in the MUISKA approach

5.4 DEVELOPMENT OF STEP 4

5.4.1 Supplies

*  Two printed copies of this guide

*  Network of hazards and consequences

printed in AO size

* Copies of format 1 and 2 (Table 5-1 y

Table 5-2)

* Four copies of the printout of the
concepts of vulnerability and resilience in

letter size

*  Coloured markers

* Masking tape

*x  Highlighters

*  Several rolls of paper
* Camera

*  Refreshments

* Lunches

5.4.2 Basic concepts of risk science with a focus on water security

a) Explain basic concepts of risk science with a focus on water security:

+ Diversity of definitions of the term risk.

+ Definition adopted in MUISKA: hazard, vulnerability, exposure, uncertainties, and

strength of the knowledge.

+ Definition of resilience adopted in MUISKA. Use examples from everyday life to explain

this concept.

» Space and time considerations in risk analysis.

¢» Risk communication.
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b) Conduct this activity dynamically so that participants can interact with the presenter and
the explanation is more effective.

5.4.3 Coffee break

5.4.4 Preliminary identification of vulnerabilities

a) Recall the concept of vulnerability adopted in this study.

b) Bring participants together to look at the web of hazards and consequences they
constructed in step 1.

¢) From this network, identify which hazards and consequences produce other consequences
on their own or need another element to have other consequences simultaneously.

d) identify whether this necessary element is a vulnerability in the latter case.

e) Afterwards, ask participants to fill out form 1 (Table 5-1) with the problems identified in

items c and d.
Table 5-1. Format 1 for identifying vulnerabilities
Is the

Name / Description of consequence @

Name / the consequence linked to the What or who or o

No Description of linked to the parent parent what 'g

) the parent consequence consequence a | possesses this o

consequence | necessary to generate | vulnerability? vulnerability? 2

other consequences (Don't know / ®)

Yes / No)

1
2
3
n

f) To guide participants in identifying whether a network problem is a vulnerability, consider
the following:

» Presence, absence, or deficiency of infrastructure.
+ Attitudes, habits, and behaviours of people exposed to risk.

+ Time dependency: the speed with which consequences change and the exposed
elements' responsiveness.

+ Level of understanding of the event by those exposed and those responsible for risk
analysis.

+ Quality of simulation/prediction models: sensitivity, accuracy, assumptions.
+ Availability of open information for exposed persons and risk assessors.
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5.4.5 Preliminary identification of resilience

a)

Using the initial hazard network, identify those events that participants are unaware of that
have occurred anywhere but could happen in the municipality. Guide participants in
thinking of past events, signs, and warnings that such events could occur in the
municipality.

Ask participants to choose one of these unfamiliar events.

Use the guide adapted for this study and originally from Water Aid to identify the state of
the constituent element. Table 5-2 presents the constituent elements and their respective
questions and aspects to be considered in the analysis.

Choose the appropriate aspects of resilience for each group of participants to analyse the
constituent elements for the chosen event and fill in format 3 (Table 5-2). For example,
citizens can answer questions related to equity and social inclusion.

Ask participants to have the concept of resilience on hand and review it for their analysis.
Continue to provide real-life examples to promote understanding of the concept of
resilience.

Note 1: This preliminary analysis of resilience to water security risks is a collective
construction. Therefore, it is okay for participants to answer "I don't know" in format 2 (Table
5-2) as this is also evidence of lack of or no access to information. After developing this step
with all participating relevant party groups, it is expected that the system's resilience and how
it would act in case of an unknown event in the municipality will be better understood.

Note 2: Depending on the organisations or institutions the participants represent, all or some
of the constituent elements of resilience may be analysed.
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Table 5-2. Format 2 for analysing resilience in water security by constituent elements and according to the surprise events identified.

Is this element
resilient to the If the element is not
occurrence of one in the "Desired"”

Constituent . . . about resilience to -
Questions to guide the analysis - L or more surprise state, what should
element water insecurity risks Py .
events? be done to achieve

(Deficient / Emerging / . I
Strengthened / Desired) (Yes L:ng)Don t this?

The current state of the
constituent element

Observations

+ Do environmental and climate
change adaptation policies and
strategies consider identifying and
managing surprise events in the
risk analysis?

+ Towhatextent are plans related to
water security (floods, droughts,
extreme rainfall events, drinking

1. Policy, strategy, water supply, sewerage, urban
and planning drainage, various water uses,

etc.) based on a risk analysis that

includes climate change
considerations?

+ Do water security and climate
change policies, strategies and
plans include a systemic view and
interconnectedness of system
elements such as infrastructure?
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Is this element
resilient to the If the element is not
occurrence of one in the "Desired"
or more surprise state, what should
events? be done to achieve
(Yes / No/ Don't this?
know)

The current state of the
constituent element
Constituent . . . about resilience to
Questions to guide the analysis . .
element water insecurity risks
(Deficient / Emerging /
Strengthened / Desired)

Observations

+ To what extent are institutional
roles and responsibilities for water
security clearly defined (e.g.,
between relevant parties in the
water and sanitation, health,
planning, disaster risk, citizen
coexistence, environment, and

2 Institutional climate change sectors)?

arrangements ¢+ To what extent can institutions
and capacity working on water security address
the integration of risk reduction
into the dimensions of health and
well-being, infrastructure and
associated services, economy
and  productivity, ecosystem
services, and culture, justice, and
peace?
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Is this element

Tr::iﬁ:trirtigﬁt;?n?:rfre resilient to the If the element is not g

. - occurrence of one in the "Desired" =
Constituent . . . about resilience to . ©
Questions to guide the analysis . . or more surprise state, what should b

element water insecurity risks events? be done to achieve 5
(Deficient / Emerging / (Yes / No / bon't this? 2

Strengthened / Desired) know) ) o

« What kind of inter-ministerial,
inter-departmental and inter-
municipal coordination
mechanism exists between the
departments  responsible  for
climate change, environment,
agriculture, energy, transport,
health, citizen coexistence, water

o resources, water supply, and
3. Coordination sanitation?

and integration _ _
+ How are water security risk

analyses integrated into sectoral
dialogues, joint sectoral reviews,

information sharing and
coordination meetings, thereby
strengthening collaboration
between departments,

municipalities, and agencies and
across sectors of society?

+ To what extent are national
priorities for risk management and
adaptation set and supported with
adequate funding mechanisms

4. Funding and sufficient funds?

+ Isthere a specific financing plan to
increase the system's resilience to
water insecurity and climate
change?
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Is this element
resilient to the If the element is not
occurrence of one in the "Desired"
or more surprise state, what should
events? be done to achieve
(Yes / No/ Don't this?
know)

The current state of the
constituent element
Constituent . . . about resilience to
Questions to guide the analysis . .
element water insecurity risks
(Deficient / Emerging /
Strengthened / Desired)

Observations

+ Are water and sanitation service
delivery mechanisms based on
locally-led risk analysis that
addresses surprise events?

+ Are water and sanitation service
providers aware of the
interconnections and
interdependencies of their
infrastructure with other types of
infrastructure such as transport,
energy, chemicals, etc.?

5. Water and
sanitation
service
provision and
behavioural
change

+ Do these mechanisms minimise
the population's exposure to
potential failures arising from
surprise events in different
contexts?

+ To what extent are water and
sanitation service delivery
mechanisms resilient to surprise
events and contribute to building
community resilience to the
impacts of such events?

¢+ To what extent do users and
communities practice and enforce
behaviours that ensure resilience
in water security and sustainability
of water resources?
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Is this element

Tr::iﬁ:trirtigﬁt;?n?:rfre resilient to the If the element is not g

. - occurrence of one in the "Desired" =
Constituent . . . about resilience to . ©
Questions to guide the analysis . . or more surprise state, what should b

element water insecurity risks events? be done to achieve 5
(Deficient / Emerging / (Yes / No / bon't this? 2

Strengthened / Desired) know) ) o

+ Have plans been developed to
monitor priority hazards to water
resources and water and
sanitation infrastructure, and to
what extent are these plans used?

» How effective has data monitoring
managed or addressed the
hazards detected?

+ How do you monitor hazards to
6. Monitoring water security that occur in other
territories to learn from them and
be prepared in this municipality?

+ What role do community, local
and regional media play in
monitoring such hazards?

+ How do individuals and
communities access and
consume the information provided
by such media?
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Constituent
element

Questions to guide the analysis

The current state of the
constituent element
about resilience to
water insecurity risks
(Deficient / Emerging /
Strengthened / Desired)

Is this element
resilient to the
occurrence of one
or more surprise
events?

(Yes / No/ Don't
know)

If the element is not
in the "Desired"
state, what should
be done to achieve
this?

Observations

7. Gender and
social inclusion

+ How well are the different impacts

of water insecurity on men and
women, sexual and gender
minorities, and marginalised and
vulnerable people understood?

To what extent are women and
men and marginalised and
vulnerable groups meaningfully
involved in vulnerability
assessments and developing and
implementing climate change
adaptation strategies?
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Is this element
resilient to the If the element is not
occurrence of one in the "Desired"
or more surprise state, what should
events? be done to achieve
(Yes / No/ Don't this?
know)

The current state of the
constituent element
Constituent . . . about resilience to
Questions to guide the analysis . .
element water insecurity risks
(Deficient / Emerging /
Strengthened / Desired)

Observations

+ What level of climate and water
resources monitoring data is
available at appropriate temporal
and spatial scales?

¢+ How appropriate are data
collection and storage standards
for shaping strategic water
resources planning at national or
basin scale?

+ What level of reduced future
climate projections are available
to inform  strategic = water

8. Environment resources planning at national
and water and basin scales?

resources .
+ How are water allocations

effectively determined and
regulated in line with sustainable
use, social equity, and economic
efficiency?

» What kind of drought and flood
management strategies exist in
the country (linked to early
warning and contingency
planning), and how do they
prioritise water use for human
consumption over other uses in
case of shortages?
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Constituent
element

Questions to guide the analysis

The current state of the
constituent element
about resilience to
water insecurity risks
(Deficient / Emerging /
Strengthened / Desired)

Is this element
resilient to the
occurrence of one
or more surprise
events?

(Yes / No/ Don't
know)

If the element is not
in the "Desired"
state, what should
be done to achieve
this?

Observations

9. Government
leadership

How is the national, departmental,
and municipal government
demonstrating active leadership
on the water security and climate
change adaptation and resilience
agenda?

How can future governments
continue or enhance such
leadership?

10. Active and
empowered
people and
communities

To what extent are people and
communities  adopting  local
adaptation measures to increase
resilience to water security risks?

What mechanism is in place to
enable individuals and
communities to demand actions

related to resilience to water

security risks?

9 Australia Aid, Water

for

Women and Water Aid 2021. Integrating climate

Source: Water Aid, 20219

resilience with WASH system strengthening [Online]. Available from:

https://washmatters.wateraid.org/sites/g/files/jkxoof256/files/2021-11/Integracion integrating-climate-resilience with WASH system strengthening.pdf.

Page 36 from 47



MUISKA Step 5 Guide

Project " Development of an approach for the multidimensional analysis of water-insecurity risks in the river sub-basins of the
municipality of Cajibio, Colombia”. 27.09.2024

6 GUIDE TO STEP 5: RISK COMMUNICATION

Total duration: 4.5 hours - 270 minutes

6.1 INTRODUCTION

This document is a guide to developing step 5 of the MUISKA approach: risk communication.
This session will also be used by Angela Maria Bayona, a University of Leeds team member,
to present preliminary results related to the sampling and surveys carried out in Cajibio. Angela
will also develop the "Risk Dialogues" activity to identify ways water stored in households could
be contaminated. Additionally, in this MUISKA step, participants will create a story to
communicate a risk.

6.2 OBJECTIVES

¢ Identify ways of communicating water security risks to different relevant party groups
involved in the municipality's management and use of water resources based on
storytelling.

e Implement the "risk dialogues" strategy to identify people's exposure to stored water in
households surveyed in the project's framework "Hidden faults: assessing public health
risks in intermittent water supply systems".

6.3 DEVELOPMENT OF STEP 5

6.3.1 Supplies
*  Two printed copies of this guide *  Paints
*  Coloured markers *  Brushes
*  Masking tape *  Scissors
*  Highlighters *  Several rolls of paper
*  Coloured pencils * Camera
* Erasers *  Refreshments
* Magazines or newsprint to cut out * Lunches
*  Pencils *  AMBV presentations and guides
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6.3.2 Presentation of Angela Bayona's fieldwork results and the "Risk Dialogues"
exercise.

6.3.3 Summary of the previous activity

a) Briefly mention what was done in step 4 and the results obtained.

b) Introduce what is to be done in step 5.
6.3.4 Basics of risk science with a focus on risk communication

a) Explain basic concepts of risk communication with a focus on water security, such as:

+ Three components of communication (Figure 6-1): a trusted source, a clear message,
and a target audience.

+ Validity of the risk assessment.

+ Recap the explanation of uncertainties and probabilities made during the development
of step 4.

+ Ways of thinking (Figure 6-2).

A rela ble, The aud.ex Q,

Souyrce,

The resutts of 4he.

Vi acsessmeat Ore :

<MLLy il

=T = c\ear messag
™ ’ LN VT D0 e

RISK COMMUNICATION

Figure 6-1. Three components of communication: source, message, audience
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¥" Holistic ¥" Analytic

Analytical system

Experiential system
System 2

System 1

v Affective: .

pleasure-oriented (@]

. v" Logical: reason oriented
(what is sensible)

S . v" Logical connections

¥" Associationistic connections

) ) ) v Behaviour mediated by

v Behaviour mediated by “vibes conscious appraisal of events

from past experiences
v Encodes reality in abstract

symbols, words, and numbers

v' Encodes reality in concrete
images, metaphors and
narratives

v" Slower processing: oriented
toward delayed action

v More rapid processing: oriented
toward immediate action

v Self-evidently valid: “experiencing is believing” ¥ Requires justification via logic and evidence

Figure 6-2. Ways of thinking: Systems 1 (experiential) and 2 (analytical)

Source: Adapted from Aven and Shital (2022)°

b) Explain the storytelling structure (Figure 6-3) and how it can be used for water security risk
communication.

The beginning of a story establishes the setting, the
main character, the unresolved situation and the
desired outcome.

Middle

The middle of a story identifies "what could be" with the
aim of convincing our audience of the need to act.

i It addresses how the audience can solve the problem,
Storytelling why they should accept the proposed solution or act.

Beginning End
The ending should be a call to action. The story
should make it absolutely clear to our audience what

we want them to do with the new knowledge we
provided.

Figure 6-3. The storytelling structure: beginning, middle and end

6.3.5 Design of the message to be communicated

10 Aven, T. and Shital, T. 2022. Risk Science. An introduction. New York: Routledge.
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a) Each relevant party group or subgroup will carry out this activity.

b) Participants are asked to choose a consequence that will be the basis for communicating
a risk.

c) Participants should be oriented to understand the risk associated with that event. Explain
on the board very carefully, recapping the concept of risk used in MUISKA and the basics
of risk science.

d) Based on these results, the participant structures the message to be communicated
through a story (Figure 6-3).

e) Forthe above, it is necessary for participants to establish the following:

L3

L3

L3

Risk to be communicated.
Risk management options.
Who is the audience? Who cares about this?

Audience characteristics: their level of knowledge and education; their ways of
thinking (Figure 6-2); their values (Figure 6-4); the audience's attitudes and beliefs
about the topic in question; their level of receptivity and openness to the ideas being
communicated; the audience's concerns about the topic.

Who is the source of the information?
Objective of the communication.
What the source wants the audience to do after receiving the message.

What message is to be communicated: risk assessment, uncertainties, strength of the
knowledge, actions to manage risk, among others.

Acceptability of the message (trust in the source of the information).

Design and format the message: oral, written, numbers, text, photos.

Values \

People's values refer to principles or norms that express what

is important in life.

e @ T &

Attitudes Thinking Beliefs Behaviours
Values also affect people's perception of risk, and this is important for risk
communication.

Figure 6-4. Graphical definition of people's values
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f)

When defining the objective of the communication and what the source wants the audience
to do after learning about it, it should be kept in mind that changes in attitude are difficult
to achieve and even more so changes in behaviour. This is to avoid setting overly ambitious
objectives that cannot be reached, mainly to change the people's behaviours in the
municipality.

6.3.6 A story to communicate risk

a)

b)

With the results obtained in the previous workshop on the design of the message to be
communicated, all the supplies are made available in the centre of the group so that they
are easily accessible to all.

Using available supplies, the participant should tell a graphic or oral story to communicate
their preferred risk.

The moderators of this activity should be open to counterproposals from the group in case
they want to tell the story differently. For example, a single oral history in the form of a play,
parody, song, troba, etc.

6.3.7 Coffee break

6.3.8 Final reflection

Ask participants to share their stories and comment on what they liked best after all groups
have shared.

Note 3: This workshop was held on the same day (morning session) as in step 6. All three
participating groups were present at this workshop.
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7 GUIDE TO STEP 6: OUTLINE A PLAN FOR MANAGING WATER
SECURITY RISKS

Total duration: 2.5 hours - 150 minutes

7.1 INTRODUCTION

This document is a guide to develop step 6 of the MUISKA approach: outlining a water security
risk management plan. This is the last step of this approach, which focuses on risk
management.

7.2 OBJECTIVE

Develop a list of possible actions to manage water security risks in Cajibio, including
knowledge gaps associated with uncertain risks.

7.3 DEVELOPMENT OF STEP 6

7.3.1 Supplies

*  Two printed copies of this guide * Erasers

*  List of the risks assessed in step 4 *  Pencils

*  Copies of the simple tie-dye diagram *  Several rolls of paper
*  Copies of the double-tie diagram * Camera

*  Coloured markers *  Refreshments

*  Masking tape * Lunches

7.3.2 Summary of the previous activity

a) Briefly mention what was done in steps 3, 4 and 5 and the results obtained.

b) Introduce what is to be done in step 6.

7.3.3 Basic concepts considered in step 6

Explaining basic concepts of risk management (Figure 7-1).
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Risk governance

Application of governance
Risk management principles for risk Risk policies
management. These
principles include aspects

such as participation, Action plan on how to
accountability,

All activities used to
address risk, such as

i i i . manage risks.
risk avoidance, risk effectiveness, coherence, g
reduction, risk sharing, proportionality and
and risk acceptance. subsidiarity.

Figure 7-1. Key concepts in risk management

Risk sources Consequences

Hazard /
Hazardous
event

Responsive

Preventive
controls

controls

UL
UL

Influenced by the system characteristics

T —

Figure 7-2. Simple bow-tie diagram for risk analysis

Source: Adapted from Logan et al., 2022.""

7.3.4 Identification of Risk Management Interventions

a) Each group of participants chooses a consequence for this activity.

b) Based on the simple bow-tie diagram (Figure 7-2), groups link one risk to others in cases
where there is an interdependent relationship (Figure 7-3). For this, they should rely on the
network of hazards and consequences that they built in Step 0.

c) First, the groups choose a consequence and analyse it as a simple problem with the simple
bow-tie diagram (Figure 7-2). Orient the participants with this procedure:

a. Identify barriers to prevent the risk (tie knot) from occurring (left side of the tie).

" Logan, T.M., Aven, T., Guikema, S.D. and Flage, R. 2022. Risk science offers an integrated approach to
resilience. Nature Sustainability. 5(9), pp.741-748.
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b.

C.

Identify all the consequences of that risk (right side of the tie) and check whether these
barriers change the consequences (disappear, decrease, new consequences appear,
etc.).

In case consequences continue to exist despite the implementation of barriers,
identify interventions to control the risks associated with these consequences.

d) Analyse a simple problem helps participants become familiar with bow-tie diagrams.

e) Then, the same consequence is analysed and linked to another, using the double bow-tie
diagram (Figure 7-3) as follows:

a.
b.

Identify barriers to prevent the initial risk (tie knot) from occurring (left side of the tie).

Identify all the consequences of that risk (right side of the tie) and check whether these
barriers change the consequences (disappear, decrease, new consequences appear,
etc.).

In case consequences continue to exist despite the implementation of barriers,
identify interventions to control the risks associated with these consequences.

Highlight the risk nested to the initial risk in a different colour.

Identify barriers to prevent the second risk (nested to the initial risk) from occurring
(left-hand side of the tie).

Identify whether these barriers are also somewhat effective in managing the risk
associated with other consequences.

f) Barriers may include infrastructure, codes, standards, protocols, procedures, training,
supply of consumables, policies, education, new or increased knowledge, uncertainty
reduction, early warning, monitoring, vaccination, nutrition, redundant systems, diverse
systems, adaptive systems, preventive measures, insurance.

Note 4: This workshop was held on the same day (afternoon session) as the Step 5 workshop.
Two of the three groups participating in the study attended this workshop.
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Previous risk treatments can strengthen
the system’s characteristics

System’s characteristics

Risk sources Risk sources Consequences

]

Hazard /

| | Preventive Hazard / Respontswv‘e T Preventive] Hazardous Respontslvle
controls Hazardous controls - ‘ SiftisTe event controls
event  ~ ~_ || (present or

e m e future)

__________________

Il

R

The system’s resilience-enhancing
capacities reduce overall and future
consequences

Figure 7-3. Double bow-tie diagram for risk analysis

Source: Adapted from Logan et al., 2022."2

2 Logan, T.M., Aven, T., Guikema, S.D. and Flage, R. 2022. Risk science offers an integrated approach to resilience. Nature Sustainability. 5(9), pp.741-748.
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7.3.5 Coffee break

7.3.6 Individual Barrier Analysis

a) Based on format 1 (Table 7-1) and the risks analysed with the double bow-tie diagram,
participants are asked to explore each barrier.

b) If there are too many barriers for the time allotted, consider splitting the group into subgroups
to discuss subgroups of barriers.

7.3.7 Closing of the field phase in Cajibio

At the end of the step 6 workshop and taking advantage of the presence of most of the participants
in this workshop (two out of three relevant party groups), the field phase in Cajibio was closed,
expressing gratitude for the time spent and all the knowledge and experiences shared. The
research team also explained the future work and how to stay in touch. The participants
spontaneously expressed their perceptions of the work carried out in the framework of the co-
development of the MUISKA approach.
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Table 7-1. Format 3 for individual analysis of barriers

INTEGRITY / ROBUSTNESS /
FUNCTIONALITY RELIABILITY RESILIENCE EQUITY IMPLEMENTATION
The barrier can . .
. . The barrier will withstand _Does the b:flrrler . How can these Is the 'barrle'r
. The barrier will - . impose a fair and Which . compatible with
) . be in place and disturbances and h s organisations be -
‘= | work now and in . . . - equitable burden on | organisations . . legal requirements
= intact when situations different . articulated with other i
[ the future. those affected by its are . and political
m needed. from the normal . . - relevant parties in the sub-
implementation? responsible for . agendas?
. state. . . basins for the successful
(Yes / No /Don't . implementing . .
(Yes / No/Don't . - . implementation of the .
know) . (Yes / No/Don't this barrier? . (Yes / No/Don't
know) (Yes / No/Don't know) barrier? know)
know)
1
2
3
n
Continued Table 7-1. Format 3 for individual analysis of barriers
ACCEPTABILITY SUSTAINABILITY
. Would the barrier be Does the barrier help
Is the barrier o "
. accepted by the maintain or enhance vital
2 morally people affected by ecological functions
= acceptable? f . . . ’ Observations
K the respective risk? | economic prosperity, and
(Yes / No / social cohesion?
Don't know) (Yes /| No/Don't
know) (Yes / No / Don't know)
1
2
3
n

Note 5: The formats that are not included in these guides can be requested by email to Carolina Montoya Pachongo.

Note 6: These guides were produced initially in Spanish, as this is the official language in Colombia. All activities and interactions with
research participants were in Spanish, and interpreters were unnecessary since the research team could communicate in this

language.
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