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Efforts in Disaster Risk Reduction (DRR) are widely geared towards integrating indigenous
knowledge and science. Several conceptual frameworks have thus evolved towards co-
creating knowledge and co-designing DRR measures from the standpoint of the
communities-at-risk. This is claimed to foster optimization and sustainability of
measures. This study tests the effectiveness of this standpoint argument based on the
case of floods in the Rwenzori, western Uganda, where a mismatch is noted between
research, policy, and action. A protocol was developed to stimulate dialogue on
knowledge co-creation and co-designing of DRR measures among participants from
three stakeholder groups: scientists, policymakers, and communities-at-risk. Beyond
convergence on some measures among participants, equitable deliberations were
observed among the different stakeholders. This enabled three processes: coalescing
some of the proposed measures, the emergence of hybrid worldviews, and co-design of
alternative options. The co-designed options fall within the contemporary
conceptualization of nature-based solutions and sustainability. This meant that they are
adoptable and optimizable over time by communities-at-risk. This constructive knowledge
integration and co-design of DRR options were favored by three attributes: coalescing
overlaps in theorizations of processes, embracing diversity in ontological values, and self-
critiques among policymakers. Lessons are drawn on how these attributes facilitate
bridging gaps between science, policy, and action in DRR.

Keywords: disaster risk governance, disaster risk reduction philosophy, disaster risk interscience, hylomorphic
framework, standpoint disaster theory

1 INTRODUCTION

International protocols, driven by the UN strategy for Disaster Risk Reduction (DRR), stress the
need to integrate indigenous knowledge with science to suitably tackled disaster risk. The
underlying reason is that indigenous knowledge is not only socio-culturally produced by
indigenous people—or Communities-at-Risk (CAR). It also has two essential attributes.
Firstly, it does provide socio-epistemic insights on the context-specificity of disaster risk
(Gaillard and Mercer, 2013; UNISDR, 2015; Bwambale et al., 2021). Secondly, it ensures
acceptable and suitable DRR options or interventions by giving weight to community
priorities (Mathew et al., 2012; Bwambale et al., 2018). These attributes continue to
underscore the indispensable role of indigenous perspectives and practices in DRR. To
benefit from and integrate these attributes, scientists and DRR institutions are urged to
systematically interact with indigenous people (Gaillard and Mercer, 2013; Ayeb-Karlsson
et al., 2019).
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The matter of interacting with indigenous people to benefit
from indigenous knowledge and to integrate it with scientific
DRR has long been investigated. Synthetizing earlier frameworks,
Gaillard and Mercer (2013) proposed one consensual approach
for integrating bottom-up and top-down actions, local and
scientific knowledge, and an array of stakeholders. Re-
analyzing the previous frameworks and those post Gaillard
and Mercer (2013) and Bwambale et al. (2020) argue that
these approaches largely focused on enabling CAR to
participate at the content level: i.e., on measures developed by
top-down stakeholders (i.e., scientists and policymakers). This
would prompt a simplistic commentary role on the part of the
CAR; yet little is considered on the salient socio-epistemic
processes from the theorization of systematic or repetitive
observations among CAR (see also Briggs, 2013). Bearing this
gap in mind, the integrated knowledge approach has been
extended under the hylomorphic framework for integrating
knowledge for commensurable DRR (Bwambale et al., 2020).
For consistency, this extended integrated framework is, hereafter,
collectively termed the hylomorphic DRR framework.

In this hylomorphic DRR framework, the challenge with DRR
is considered as socio-epistemic in the primary sense, and policy
in the secondary sense: scientists continue to neglect pragmatic
empiricist experiences from CAR and produce recommendations
that are disconnected from the real-life context (see also
Alexander, 1997; Gaillard and Mercer, 2013). It is these
recommendations that are picked by policymakers and
implementors. Thus, the hylomorphic DRR framework
proposes that CAR are involved not only in the content, but
also, in the process leading to that content. It emphasizes
developing measures from the hybrid knowledge theorization
as well as from the standpoint of the CAR (Bwambale et al., 2020).
Moreover, debates in this line have led to the coining of the
concept of interscience, i.e., integrative science (Van Opstal and
Hugé, 2013): it aims to foster co-production of knowledge and a
holistic approach to the understanding of—and dealing
with—reality (see also Sorrell, 2013). The concept of
interscience applies to the hylomorphic DRR framework since
it aims at coalescing socio-epistemic processes to better
understand natural hazards and tackle their consequent
disasters through multi-stakeholder dialogue.

Questions remain on the effectiveness of this hylomorphic
DRR framework in practice since it is yet to be operationalized in
enabling the development of suitable DRR measures. This study
thus attempts to test this extended knowledge integration
framework in a specific context to shed light on its
effectiveness. It examines the extent to and/or ways through
which it can facilitate the development of suitable DRR
options or compromise solutions among diverse stakes. It is
based on the specific case of flood DRR in the Rwenzori.

2 THEORETICAL FRAMEWORK

The core theoretical perspective upon which this case study is
built is the hylomorphic DRR framework as proposed in
Bwambale et al. (2020). Insofar as this framework emphasizes

aligning science with significant others, especially culture as well
as indigenous knowledge, it is a standpoint perspective.
Standpoint theorists highlight the potential for indigenous
perspectives to expose biases in scientific knowledge. Strong
objectivity is thus possible by synthesizing partial overlaps
between indigenous and scientific knowledge, weaved and
grasped from the standpoint of the indigenous community
(Wylie, 2003; Ludwig, 2016, Ludwig, 2017).

In the perspective of the hylomorphic DRR framework,
commensurable DRR is possible if DRR strategies are
developed from indigenous standpoints (Bwambale et al.,
2020). Here, one of the specific arguments is the claim that
the neo-rationalism of abstract scientific recommendations
contrasts with the neo-empiricism of societal values. Unlike the
former, the latter, being grounded in indigenous experiences,
leads to pragmatic and concrete solutions that consider the
sociocultural as well as livelihood needs of the CAR.
Additionally, the neo-empiricist aspects are considered as
drivers of action as they are part of the way of life of the
CAR. In this sense, it is further argued that the sustainable
implementation and continued optimization of any measures
be determined by how related or distanced the CAR are from the
established measure(s). Measures should thus be founded at the
standpoint of the CAR through recognizing the substantial unity
of lived experience and intelligible scientific understanding of
disaster risk. Historical indigenous perspectives and practices
should thus be vivified or systematized to expose their
explanatory powers. Related global (rationalist) scientific
understanding about disaster risk should be inculturated to
find a relevant “receptor” to weave into the local socio-cultural
context. The “receptor” would be offered by the systematized
indigenous knowledge (Figure 1).

At the hybrid level, overlapping ontologies can be coalesced
for a specific context as highlighted in related literature (Van
Opstal and Hugé, 2013; Ludwig, 2016, Ludwig, 2017; Ludwig and
El-Hani, 2020). It is thus possible to identify lived experiences
upon which specific scientific logic can be applied to provide an
intelligible explanation of disaster risk. In the perspective of the
hylomorphic DRR framework, providing intelligibility to lived
experiences individuates the disaster risk science to specific
contexts. Doing so, the substantial unity of the rational and

FIGURE 1 | Graphic summary of the hylomorphic DRR
framework—Adapted from Bwambale et al. (2020).
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the lived reality is achieved, leading to hybrid (context-specific)
knowledge theorization that can lead to suitable or adapted DRR
options. Over time, this can erase the line between science and
indigenous knowledge as well as CAR, thus enabling tacit
optimization of the developed DRR options (Bwambale et al.,
2020).

With these arguments, the hylomorphic DRR framework
contributes to three key principles of the suitability of DRR
measures (see Bwambale et al., 2020): sustainability,
adaptability, and compatibility. Sustainability is viewed in the
sense that a measure is designed in such a way that it can locally
be maintained and optimized over time to sustainably reduce the
recurring disaster. This is possible insofar as the measures align
with the culture and worldviews as well as the livelihood of the
CAR. Adaptability and compatibility are jointly considered in the
sense that a measure can be adjusted to fit into the local culture:
measures are most likely to be optimized if they fit within the
historical worldviews of the CAR (see also Van Opstal and Hugé,
2013). These elements are possible to mobilize and advocate to
negotiate and reach consensus among key stakeholders without
any dominating the integration or the process itself. These
stakeholders are the top-down actors (scientists and politicians
or policymakers) who propel the (neo-)rationalist discourse and
CAR who hold discourses based on lived experiences (see also
Gaillard and Mercer, 2013).

The assumption in this study is that suitable or compromise
DRR solutions will be co-created when lived experiences and
rationalist science are hybridized and deliberated on by various
stakeholders. Attention is thus paid to what can be learnt, i.e., co-
creation or interweaving of knowledge and co-design of DRR
options from the interactions of top-down stakeholders with
CAR (Figure 1). This allows for analysis of several elements:
who influences who in the dialogue, how and what informs the
influences as well as the context-specific hybrid knowledge and
DRR options or strategies that result. The arguments used by
different actors in the dialogue are crucial for optimizing this
framework and propose ways in which it can best pave the way to
develop commensurable DRR strategies.

3 METHODOLOGY: A CASE STUDY
APPROACH

3.1 Study Setting in the Rwenzori Region
This study focuses on the case of flood DRR in the Rwenzori
region, Western Uganda. A detailed description of the Rwenzori
regarding natural hazards and flood disasters can be found in
Jacobs et al. (2016a)—see also Eggermont et al. (2009). The
Rwenzori is a relevant case study as it is a region where
multiple natural hazards co-occur, leading to small but
frequent disasters (Jacobs et al., 2016b). Yet there is a
mismatch between science and practice that detracts effective
DRR (Maes et al., 2018). The Rwenzori is also a region with an
established cultural approach and indigenous practices to
disaster, which generates resistance to DRR measures imposed
by top-down policymakers without consideration for the local
context. Moreover, the cultural and indigenous practices, as well

as perspectives, are not incorporated in the disaster policy and
interventions (Bwambale et al., 2018, Bwambale et al., 2021).

Two additional factors make the Rwenzori interesting for this
study. First, it is a region where a recent study highlights the
perceived importance of the acceptability of DRRmeasures by the
CAR (Maes et al., 2019). Second, it is also a region in a context of a
least developed economy, with limited resources to implement
and sustain highly specialized technologies for DRR. Hence, the
conceptualization of the hylomorphicDRR framework is relevant,
to identify what determines the design and consensus-building
about the suitable DRR options.

3.2 Synthesizing the Inventory
The point of departure of the implementation of the hylomorphic
DRR framework is an in-depth investigation of the existing
indigenous and scientific knowledge in the study area. This
enabled the development of a composite inventory of potential
DRR measures recommended by the different ontologies as a
basis for deliberations. Based on extensive ethnographic field
surveys, indigenous knowledge was investigated in terms of its
epistemic nature as well as its understanding and tackling of
disaster risk. Attention was paid to reconstructing the historical
trajectory of the indigenous perspectives and practices as
recommended in Bwambale et al. (2020). In parallel, the state-
of-the-art scientific DRR strategies recommended in the study
area were also inventoried based on a critical review of secondary
data and FGDs. These studies were conducted between late 2018
and 2020 along the three most flood-prone watersheds of South-
West Rwenzori (Figure 2).

These studies led to a synthesis of 16 key DRR measures. To
highlight the factors influencing negotiations, some high-tech
DRR measures used in other regions of the globe but known to
not be suitable to the Rwenzori context were also included in the
inventory: flood-tolerant bridges, weather monitoring system,
and dredging. This led to a total of 19 measures, touching
areas of Ecological and Hydrological (Eco-hydrological)
System Wellbeing, Livelihoods, and Economic Standards,
Vulnerability and Exposure Reduction, and Sociopolitical
Stability and Responsibility (Supplementary Appendix SA).

3.3 Defining and Administration of the
Protocol
A protocol was defined to enable evaluations of as well as test co-
development of convergence around the 19 different DRR
measures by different stakeholders. Notably, only the measures
(and not their themes nor their sources) were presented in the
protocol.

Participants in this evaluation exercise were drawn from three
groups of stakeholders framed along the lines of Circles of
Dialogue. Circles of Dialogue offshoot from the Socratic
dialogue which is acknowledged as a method of inquiry. This
method is a systematic examination into participants’
assumptions, preconceived opinions, principles, and values
enabling them to become aware of, and communicate about,
“underlying” values. Through this method, participants can
arrive at a better understanding of their own values as well as
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the values of the “Others” (Wortel and Verweij, 2008; Candiotto,
2017; Thomas and Goering, 2018).

In the perspective of DRR, Circles of Dialogue are basically the
three key categories that are recognized to have a stake in DRR as
well as a mismatch: the CAR, policymakers, and scientists
(Gaillard and Mercer, 2013). These categories are, in this case
study, respectively represented by: the indigenous practitioners
and specialists on flood DRR, representing CAR; the
policymakers, i.e., politicians charged with the responsibility of
developing and approving policies on DRR under the
governmental platform called Disaster Management
Committee; and the scientists as well as technocrats or
scientific advisers, who inform the policy development and
DRR implementation (Maes et al., 2017). The selection
targeting representatives knowledgeable of the DRR
perspectives within their circles was conducted through a
triangulated institutional stakeholder analysis following the
methods described in Maes et al. (2019). For the scientists,
attention was paid to identifying researchers familiar with the
Rwenzori as well as scientists holding technical positions in the
district local government. Researchers involved in scientific
projects on disasters in Uganda were included. Policymakers
and CAR participants were drawn from the cultural and

political jurisdictions along the three frequently flooding rivers
(Figure 2). The protocol described hereafter was administered to
the participants in February 2021 through workshops along these
watersheds: Nyamughasana (Workshop 1), Mubuku (Workshop
2), and Nyamwamba (Workshop 3).

For exhaustive deliberations, participants were limited to 15,
with equal representation from each of the three Circles of
Dialogue per watershed. In each workshop, the participants
first individually scored each item of the 19 measures. A DRR
measure was defined as suitable (+1) if it would be efficient,
adapted, feasible: one that can easily be implemented and will be
supported and maintained by the community; otherwise, it was
scored with a −1 to show that it was unsuitable (Supplementary
Appendix SB). This evaluation through scoring was not intended
to generate quantitative data (for quantitative analysis); but
rather, to facilitate the probing of the thought processes
leading to the co-creation of knowledge and suitable options
among participants during deliberations. Then, participants split
into their circles (CAR, policymakers, and scientists) where they
deliberated on each item. Each group elected a person to chair the
discussions and a secretary to take notes. Each group deliberated
on each item based on the definition of a suitable DRR measure
but could point out any news views. Thereafter, the circles merged

FIGURE 2 | Study area and characteristics in Kasese district, southwestern Rwenzori region. All highlighted are sub-county level administrative areas.
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for a discussion between all participants. This formed the phase to
observe the negotiation and co-creation process. Here, notes from
discussions in the circles were presented to allow for open and
constructive debate among all participants regarding the best
measures and strategies. After extensive deliberations, the
individual scoring of each measure was redone. This was done
to check whether participants changed their opinion following
the deliberations and co-creation exercise as a basis for follow-up
discussions. Follow-up discussions enabled an exhaustive
viewpoint on themes that emerged.

3.4 Data Analysis
The NVivo 12 software was used to structure and analyze the
collected data. Data were synthesized through analytical
induction. This involved identifying and coding recurrent
patterns that enable the building of logical categories among
stakeholders in the entire process of deliberations. In the context
of the hylomorphic DRR framework, attention was paid to
elements that favored the process of co-creation of knowledge
around the proposed measures or new worldviews and co-
development of suitable options. Enabling factors in this
process were noted as indicators of interscience in
understanding and tackling disaster risk. Recommendations on
the analysis of qualitative data as proposed in Baxter and Eyles
(1997) were followed. These results of this analysis were
contrasted with the theoretical framework developed in
Section 2 to highlight the added value of the hylomorphic
framework. These results are presented in accordance with the
format followed in deliberations, i.e., the analysis start with the
experiences in the specific Circles of Dialogues, then the
deliberation on the knowledge co-creation and co-adapting of
the proposed measures.

4 INTEGRATING KNOWLEDGE
PERSPECTIVES IN PRACTICE
4.1 Participant Experiences With the
Proposed Options
Based on the individual evaluation of DRR measures before
interactions between participants, a convergence of positive
opinion is observed towards nonstructural and/or less high-
tech measures; but also, those that are geared towards social
stability and wellbeing. This explains, accordingly, the relatively
high scores for measures in the category of Eco-hydrological
System Wellbeing as well as Sociopolitical Stability and
Responsibility. On the opposite, sharp contrasts between
opinions of participants are noted on measures that are not
context-specific, i.e., not considering the local socio-ecological
conditions of the CAR and/or focusing on high-tech engineering
(Supplementary Appendix SC).

Additionally, observations and transcripts from workshops
revealed the relative position and attitude of groups of actors to
each other regarding the proposed measures. For instance, in
several cases, scientists not only found the proposed measures
interesting; they also discovered that several initial worldviews of
the CAR are intelligible. Moreover, when asked to identify the

best measures to prioritize and new ones to add, some
convergence is suggested in the responses of the different
circles (e.g., Table 1). These became the point of departure,
not only for (re-)rationalization and (re-)contextualization of
hybrid disaster risk knowledge; but also, for the re-politicization
and negotiation towards the best ways for implementing DRR
options among the participants.

4.2 (Re-)rationalization and (Re-)
contextualization Foster Hybridization
The recognition of similar as well as new insights from the Circles
of Dialogue was observed to spark off equitable contributions to
adapt the proposed measures and co-create several new options.
This can be illustrated by three key examples. First, while regional
weather monitoring and gauging systems were considered
unsuitable due to limited budget, the need for an early
warning system or a system detecting flood onset was still
much desired. Policymakers reported that a system of
discharge sensors was installed in the river channel starting in
2015, following the 2013 damaging floods. This was a multibillion
investment, funded by the government of Egypt (see Atef, 2017).
But these devices were devastated by the subsequent floods,
especially the floods of 2020. Besides that, CAR criticize the
fact that the sensors only informed about the flood when it was
too late. CAR elaborated on how they rather follow the behavior
of the rainfall upstream with visual observations, the type of
clouds, and duration of rainfall:

“There is that sort of black clouds. Once we see that and
followed by rains for more than 2 hours, you know, we
will experience floods. Then communications pass,
telling people to move from the valley. You see, we
do not even have to wait to see river levels” (Workshop
1, CAR, 2021).

The explanations of the CAR suggested that the timing of the
scientific alert based on sensors was less suitable compared to that
of their indigenous system to safe crucial property. Borrowing
from this, participants theorized the potential to calibrate
something that can be used as an early warning system,
i.e., based on timing and duration of observed rainfall as well
as other local parameters that have been observed through time
by the indigenous people to consistently indicate the potential for
floods locally. Moreover, as scientists (influenced by the CAR)
frequently cited, “indeed, if we wait for the water to be high in the
river to [detect and] send an alert, this is already way too late”
(Workshop 2, Scientists, 2021).

The second example stems from that of dredging of the river
channel being perceived as an unsuitable measure. According to
participants, even local government has hardly successfully
conducted it due to limited prioritization in budget. The
proposal from the CAR was to rather train and support gravel
and sand miners to conduct their activities in a conservation
manner. This, according to the CAR, is an alternative to dredging
as it would be sustained since it is also a source of livelihood.
Several scientists found this interesting. For instance,
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“. . .if they are organized, something could be done to
build their capacity in contributing to desilting as they
get the sand. We can, for instance, train them how to
pick sand above the bridge and tell them to [avoid] the
sand above the bridge. They just need to be organized,
trained and monitored. We are no longer in the
protectionism era, now it is conservation”
(Workshop 2, Scientists, 2021).

The third example is the conservation approach co-created
around several measures: soil and water conservation, riverbank
fortification through the water-tolerant trees as well as vegetating
buffer zones in the alluvial plain, and reforestation of steeper parts
of the catchment. These were frequently considered in the
broader sense of land-use planning and as measures affecting
livelihoods. For example, scientists argued that soil and water
conservation is a good agronomic practice that improves soil
fertility and is easy to implement considering that the CAR are
largely agrarian communities. CAR concurred with this
viewpoint and elaborated that they would have several benefits
from it. For instance, “we get high yields when the soil and water
are conserved in the gardens” (Workshop 1, CAR, 2021).
Reforestation was also considered by participants as part of
the broader soil and water conservation to support stabilizing
soil in the riparian areas and along the watershed. Besides, trees
are harvested for livelihood. The same holds for buffer vegetation
across the alluvial plain. For instance,

“Some natural vegetation is culturally planted, e.g.,
water reeds and bamboo, along the downstream of
Nyamughasana river. They are harvested in a
conservation manner to ensure that the river is
conserved against floods, and the CAR derive their
livelihoods. However, this is conducted at a very
small scale” (Workshop 1, CAR, 2021).

Moreover, it was convergently agreed that most non-
degrading farm Income Generating Activities (IGAs), such
as apiculture, would fit within the greened buffers and forested
slopes. All these measures are, additionally, considered as
crucial to limit silting of the river channel. Here, dredging
was perceived to be required in the early stages of
implementing such a conservation approach and/or
occasionally. Participants indeed jointly theorized that the
conservation-based sand mining coupled with conservation-

based land use would accomplish the same outcome, thereby
preventing the costly dredging. Similarly, the conservation-
based land use approach was considered to also replace the
need for stabilizing riverbanks with gabions. Gabion
construction was several times proposed by CAR but
considered unsuitable on technical grounds during the
deliberations. Besides, as cited by scientists working in
government, the recent gabions constructed by DMCs were
funded by the Egyptian donation; there was no plan how to
maintain them.

It can be noticed that the co-created solutions are geared
towards both nature conservation and the improvement of the
socioeconomic conditions or livelihoods of the CAR. Other
observations indicate that the extent to which a measure
contributes to livelihoods could be influential. For instance,
formalizing and supporting Savings and Internal Lending
Communities (SILCs) were evaluated as unsuitable.
Experience of the CAR revealed that SILCs often have
insufficient capital to lend to members for recovery and/or
reconstruction in the aftermath of a flood disaster. This is a bit
surprising since SILCS are known to support farmers in this
region. In a related study, loan portfolios in SILCs groups were
found insufficient: some groups could not function properly in
the aftermath of a disaster due to the vulnerabilities associated
with the disaster, disabling the capacities of farmers to pay
back their loans (Maes et al., 2017). Follow-up discussions
suggest that SILCs and their element of saving against risk are
still at initial stages; they are yet to be studied for their potential
to build a financial contingency plan for CAR. Interestingly,
scientists viewed SILCS as crucial, e.g., “. . .they contribute to
livelihood diversification, enabling CAR to engage in non-farm
income generations and non-degrading farm incomes
generation” (Workshop 1, Scientists, 2021).

In addition to livelihoods, culture and indigenous
knowledge came out frequently. Scientists and
policymakers, surprisingly, acknowledged that culture and
indigenous knowledge have conservation considerations,
e.g., planting of indigenous water-tolerant trees. These
observations, coupled with the views extracted from the
deliberations among participants, can be summarized into
four thematic elements: enhancing ecological and
hydrological Integrity (across the watershed), diversifying
livelihoods, limiting exposure and vulnerability, and social
well-being. The elaborations of these themes by participants
resonate with that of the measures initially proposed in the

TABLE 1 | Sample viewpoints of participants when asked to prioritize measures among the inventory and add more.

Verbatim viewpoint References

• We are only trying to make some prioritizations. Otherwise, the proposed measures cover all that we could mention about
flood tackling floods along this river. After all, they came from us

Workshop 1, CAR, 2021

• It is interesting to see what the [CAR] have prioritized. At least we agree on some things. I must say, it is difficult to
categorize, getting the best preferred [measure]. Most of these things [i.e., measures] are valid. But we tried to prioritize. . .

Workshop 1, Scientists, 2021

• All the protocols are good, and none can override the other. Maybe we just need to prioritize. Now, when it comes to
which measures to prioritize, that is where the issues start. That is when you will see ‘major generals’ [i.e., high-rank
politicians who decide on measures in their subjective favors]

Workshop 3, Policymakers, 2021
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protocol as illustrated in Table 2 (see also Supplementary
Appendix SA).

4.3 Re-Politization and Negotiations
Towards Best Ways for Implementation
The resultant question from the preceding sections is: why are
(some of) these options not (yet) being implemented? Results of the
workshops’ discussions revealed that some (such as reforestation,
buffer greening, non-degrading farming) are implemented, but
haphazardly at a small scale due to limited resources. Moreover,
the situation is compounded by limited extension services: it was
evidenced in the workshop that farmers sometimes lack
facilitators to train them on the appropriate riparian farming
practices specific to tackling floods.

Policymakers and CAR generally concurred on another
obvious factor: the local population generally live a subsistence
(hand-to-mouth) lifestyle. Moreover, as evidenced in the
workshops, this subsistence life largely depends on rainfed
(and riparian) moisture smallholder farming. This owes to the
historical sociopolitical pressures that have left the local
population largely disenfranchised and vulnerable (see also
Syahuka-Muhindo, 2008). This prevents the large-scale
implementation of conservation interventions (e.g., tree
farming, apiculture) which take a long time to bring food to
the table and fulfill other financial needs at the household level.
Hence, scientists emphasized that implementing some measures
(e.g., buffering and wetlands as well as non-degrading farm IGAs)
might require compensating for the immediate livelihood
foregone by CAR. Another alternative is to “implement these
measures in phases or ways that enable meeting the immediate
need in the process. . .” (Workshop 2, Scientists, 2021).

A debate was centered around watershed management
including land-use planning to manage floods. Starting from a
sort of blame game, policymakers argue that the problem is
disrespect of policy; for instance, “. . .in the 1990s, we used to
see the environmental policies implemented and respected. What
has happened that this is not the case these days? Are
environmental officers still relevant to us?” (Workshop 1,
Policymaker, 2021). CAR respond to this question, indicating

that the problem is not the environmental officers, but the
politics. For instance, the mismatch is noted between the
politicians’ desire for votes and community priorities: “today,
when the chief wants to implement [environmental policies], say
evicting tycoons defying buffer policy, the politician says, leave
those ones. We shall talk to them. He is in fact saying: do not
disturb my voters” (Workshop 1, CAR, 2021). Policymakers
confirm these viewpoints, citing issues related to corruption
and embezzlement of public funds meant to economically
empower the local population, but also lip service politics.

More specific to DRR, questions were raised by CAR on the
political motivation of urbanizing floodplains without any flood
management practices. Scientists working in the technical
division of the local government think that the problem is that
evidence-based planning is not yet a central part of governance.
This is clearly illustrated in workshop 3:

“. . .this is not [yet] a knowledge-driven community. All
scientific knowledge is for scientists. Often, planning [of
infrastructural and social services] is based on political
opinions or motivations. In Uganda, scientists are
largely involved or used to actualize politically
motivated interventions” (Workshop 3, Technical
Scientists, 2021).

Interestingly, several policymakers acknowledge these
critiques and were moved to think that it is high time to have
evidence-based planning. Scientists pointed out that it is however
more relevant to focus on what the CAR can do within their
means insofar as evidence-based planning and solving of (socio)
political hindrances are yet to be achieved. Moreover, several
technical scientists attested of being hampered by politics to
implement. This is summarized by this quote: “implementation
in this country is very complicated. You want to plan something to
do, but the door is locked; you need a key to open, but you do not
have the key” (Workshop 3, Technical Scientists, 2021).

To support evidence-based planning of DRR as well as proper
implementation, deliberations were focused on the establishment
of an independent unit (authority or committee). This unit would
manage the river and flood disasters, but it would also be

TABLE 2 | Sample key measures linked with the views from the participants regarding key criteria for prioritization.

# Specific measure EHI DIL LEV SOW

1. Reforestation (and enrichment planting) of the upstream and upper slopes of the watershed x x x
2. Ensuring natural vegetation along the riparian buffer x x x
3. Re-establish and maintain wetlands along the watershed x x x
4. Field-based soil and water conservation x x x
5. Non-degrading farm IGAs x x x
6. Off-farm income-generating activities x x
7. Supporting rescue teams x x
8. Incorporating indigenous knowledge x x
9. Developing and implementing land use planning x x
10. SILCs x x x
11. Mass education on DRR x x x x
12. Ensuring and maintaining peace x x x x

EHI, enhance ecological and hydrological integrity; DIL, diversity and improve livelihoods of CAR; LEV, limit exposure and vulnerabilities; SOW, social and community well-being).
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mandated through the national or central government. This was
considered the best temporary option for the current situation.
Moreover, as frequently cited, in the current situation it is
“independent authorities [i.e., parastatals] like UNRA [Uganda
National Roads Authority] get well funded and work better”
(Workshop 3, Policymakers, 2021). This unit, according to
participants, would be composed of members of the CAR,
scientific advisors, and policymakers.

5 LESSONS FROM AND IMPLICATIONS OF
THIS CASE STUDY

5.1 The Co-Creation Processes
In the perspective of the hylomorphic DRR framework,
integrating perspectives is centered on converging different
theorizations to arrive at a hybrid context-specific body of
knowledge based upon which to co-design strategies. This
implies integrating the pragmatic empiricist aspects from the
CAR (i.e., hyle) and the abstract rationalism of science
(i.e., morphe). This is possible when the two are brought into
equal dialogue to cocreate knowledge and best practices as well as
devise the best way to implement them (see Section 2). The first
evidence for this assumption is the consensus reached on some
measures proposed under the hylomorphic DRR framework
(Figure 1). This is further attested by the negotiations between
the participants in the workshops.

Evidence of co-creation of knowledge and co-development of
DRR suitable options is observed in the adaptation of the
proposed measures. Specifically, participants were observed to
co-create knowledge and co-design suitable DRR options on that
would work in situations where some of the proposed measures
were perceived as unsuitable. Consider, for example, the
elaboration around the potential for designing an alert system
based on the parameters that indigenous people have over time
consistently recognized as an indicator for intense floods.
Interestingly, such hybrid techniques are being noted in other
contexts as effective in enabling the local community to avoid
damage (Balay-As et al., 2018).

Another evidence of co-creation is elaborated around
dredging. While it is found unsuitable, scientists and
policymakers craft a strategy based on the suggestion by CAR:
sand mining could be used (together with ecosystem-based
measures) as a livelihood source to do the job that the costly
river dredging would do. The centralization of this co-creation
around livelihood is interesting; it evidences the maneuver by
CAR in this dialogue through which scientists are grounded into
the local dynamics, to understand the driving pressures for
certain community activities. Such dynamics are too often
neglected in scientific debates.

Another neglected aspect conceptualized in the co-creation is
culture at first sight, scientists revealed that they are aware of the
critical role of culture through experience. Yet, that was not
conceptualized in their debates in their circles. For instance, prior
to the intergroup dialogues, several scientists (within their specific
circle) still wondered what to do with culture and indigenous
knowledge. Consider, for example, this conversation: “[what] do

we with the indigenous opinion or views that have never been
verified. When floods come, they will say that the gods are not
happy. Maybe [they should be included] just a buy-in that they
participated, so that they can easily adopt” (Workshop 1,
Scientists, 2021). This is a typical exemplification of the
misconceptions of indigenous knowledge to which some
scientists still cling. Often, this is due to the limited awareness
of the evidence of the epistemic contributions of indigenous
knowledge in contemporary literature (e.g., Ludwig, 2016,
Ludwig, 2017; Balay-As et al., 2018). Interestingly, during the
deliberations, indigenous people demonstrate their knowledge in
understanding and tackling disaster risk, including those where
scientists can start from or to which they can affix their model
calibrations to produce more adapted technologies. Additionally,
the knowledge of the indigenous people exposes historical
sociopolitical constraints and factors influencing disaster risk,
fostering self-critiques among policymakers. This motivated
scientists to not only propose DRR options that are
considerate of livelihoods and culture; but also, those that
could be optimized by the CAR themselves considering the
political hindrances.

The proposal to solve the sociopolitical hindrances on DRR,
e.g., through an independent (public-private partnership) unit, is
also a maneuver from the CAR. This would solve the current
challenges by bringing aboard key stakeholders to enable holistic
negotiations and optimization of knowledge and practices that
work in real life. The proposed independent unit would also give a
formal representation to the CAR, enabling them to take part in
negotiating and controlling the implementation of DRR
strategies, with continuous attention to their culture. This
agrees with what is currently emphasized among some disaster
risk researchers: CAR will consider a measure seriously and
support its implementation if it considers their livelihood and
culture; but also if they have been involved in the design and
decision process (Cannon, 2015; Maes et al., 2019).

Livelihood and culture (especially structures and attitudes) are
indeed crucial aspects of DRR as found in various contexts
elsewhere and other theoretical literature (Cannon, 2015;
Hazarika et al., 2016; Hooli, 2016). They are also seen to
largely contribute to community-based DRR in which
initiatives of the local community are increasingly found
indispensable (Ayeb-Karlsson et al., 2019; Shaw et al., 2021).
Yet the aspect of culture should not be over-emphasized: in
communities with multiple ethnicities, a cultural mindset
could cause a setback related to whose culture and/or
indigenous knowledge is considered. Maathai (2010) elaborates
this when referring to ethnicities as micronations in various
countries across Africa. Cultural structures of domination can,
according to this author, create a “tribal mindset” at the expense
of a nationalistic identity, especially if micronations are
antagonistic. Antagonism related to cultural institutions is
historical in the Rwenzori since colonial times. Moreover, until
now, they are systematically used as political platforms for
patronage politics and clientelism all over the post-colonial
Uganda (see Sseremba, 2019; Sseremba, 2020).

Bearing this in mind, the question should be, what causes the
embracement of measures when they come through culture? What
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is generally noted is that it is the DRR measures considered to be
working on and for the common good of the (local) population
that are accepted. Coupled with the viewpoints in the workshops,
this can be considered as a matter related to putting local people
first in the interventions and giving weight to community
priorities. Giving weight to community priorities is often
compromised by the capitalist and political pressures of the so-
called state-building. In general, however, if these pressures were
solved, giving weight to community priorities can improve
community embracement (Mathew et al., 2012; Gaillard and
Mercer, 2013; Shaw et al., 2021). Thus, it is not only the missing
link with culture; but also, with a people-centered development. The
central elements are on the needs of the people, which is consistent
with the view that DRR be linked with human development (Zakour
and Swager, 2018; Raikes et al., 2021).

5.2 Fundamentals of the Hylomorphic
Disaster Risk Reduction Framework and
Beyond
Beyond evaluation and co-creation of knowledge as well as suited
DRR options, convergence is also observed on core principles and
assumptions for substantial DRR. Specifically, in the perspective
of the hylomorphic framework, a measure is adopted, optimized
through time and lead to substantial DRR depending on how the
CAR are distanced or related to it. Here, the key elements
described in Section 2 are related to adaptability as well as
compatibility which together are ingredients of sustainable
DRR options. These are broadly evidenced not by focusing the
evaluation and co-creation around the culture and livelihood; but
also, with the contextualization of the (culture and livelihood)
around ecosystem-based and social well-being (see also Table 2).
What enabled this convergence?

Firstly, a collaboration of overlapping knowledge theorizations
on DRR was observed; for example, in the elaborated consensus

around the potential to use observed flood precursors identified
by CAR. Secondly, there was an embracement of difference in
ontologies and attached values, e.g., embracing the cultural beliefs
insofar as they are (riparian) conservation-based and/or enable
implementation. These first two led to the shared (hybrid)
knowledge theorizations. Thirdly, there is self-critiquing,
especially among policymakers based on the political ills
unearthed by CAR. This third factor further enabled equitable
deliberations among participants: i.e., space was opened for
debate, enabling the pointing out of real issues at hand and
considering disasters as matters of concern. This, in the
perspective of some recent related literature, is a requirement
to create a platform for negotiations to arrive at adapted DRR
options (Delima et al., 2021). Indeed, it further fostered the
adaption of the developed shared knowledge and options at
the overlap of science and indigenous knowledge. In other
words, the deliberations in the workshops can be summarized
to have moved from evaluation through the selection of relevant
options to re-grounding as well as re-rationalizing each relevant
option. This process, although based on the proposed measures,
affirms the position that scientific DRR recommendations are but
rarely a given. It is a matter of concern requiring socio-epistemic
processes or negotiations to arrive at the most suited options
(Figure 3).

The core options arrived at in the deliberations (i.e., the
ecosystem-livelihood approaches), are in line with two
contemporary conceptualizations: Nature-Based Solutions
(NBS) and Sustainability. The conceptualization of NBS is
aimed at a holistic approach that links social and
environmental challenges and opportunities sustainably and
cost-effectively. It takes into consideration the contribution of
nature to people and vice versa, thereby making it possible to
outcompete degradation motives (Fernandes and Guiomar,
2018). This, in the perspective of sustainability science, is
possible when the primacy of a systems approach is

FIGURE 3 | Observed process from inventorying to co-creation of knowledge and co-development of suitable DRR options.
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considered. This means transcending disciplinarity, embracing
the diversity of ontological aspects to derive knowledge theories
that bridge the natural and social aspects of reality, thereby
leading to adapted options (Van Opstal and Hugé, 2013).
This, moreover, is linked with four key priorities in and/or
around which the proposed measures were grounded:
Ecological and Hydrological Integrity, Diversifying and
Improving Livelihoods, Limiting Exposure and Vulnerabilities,
and Social and Community Well-being (Table 2).

The question remaining here is: how does this NBS
conceptualization and Sustainability enable or enhance
optimization of measures in the perspective of this
hylomorphic framework? For this case study, the focus around
culture and indigenous knowledge on scientifically sound options
is interesting. It means that it is possible to erase the line between
the lived experiences of the CAR and science. This could favor
limiting the mismatch between the rationalist and empiricist
discourses. Consider, for example, the NBS cocreated around
soil and water conservation, reforestation, livelihood, land use,
and non-degrading income generating activities. These are
scientifically sound interventions, but which meet with the
aspirations of the local population apart from the means to
have them started. They are avenues to foster optimization
over time.

Another assumption is that if nature is continually observed as
a source of livelihood and cultural nourishment, it would
incessantly foster the desire for conservation (Bwambale et al.,
2018). This assumption has yet met a series of criticism dating
from historical debates about human capitalist motives and
natural source exploitation (Maathai, 2010). Moreover, in
other contexts, the nature of the incentive from nature
determines which resources to conserve. For instance, one of
the recent studies is on the role of trees in mitigating flood
disasters (Tembata et al., 2020): coniferous trees having higher
economic and wood value, yet less effective to prevent floods,
tend to be preferred against broadleaf and mixed forests in
afforestation by policymakers. This implies that effective
implementation of the suited options can be compromised by
the dynamics related to the market. Accordingly, considering the
economic incapacities at the local levels, applying adapted
strategies lies in the commitment of the state to provide
subsidies that can enable the implementation of the suited yet
less marketable options.

The self-critiquing exhibited by policymakers is a crucial part
of advocacy, especially by CAR, not only for DRR measures; but
also, for systematically adapting them, over time, as political
pressures inhibiting them are brought to the spotlight. It helps to
reconcile the priorities of all key stakeholders. Besides, CAR have
influential knowledge keepers and practitioners. They were cited
during field reconnaissance in the CAR: They were acquainted
with the indigenous perspectives and practices as well as related
to concrete historical dynamics to favorably deliberate with
scientists and policymakers. This explains the observed re-
rationalization as well as re-contextualization of each of the
selected options during deliberations (Figure 3). This suggests
that local people are likely to favorably participate if their
perspectives and practices, as well as worldviews, are equitably

presented among the items on the agenda of discussion.
Moreover, the core criteria that DRR options be supported
and/or maintained by the CAR played a key role in (re)
focusing the dialogue to context-specific standpoint.
Interestingly, this unearths aspects that scientists are unaware
of and the co-creation of hybrid solutions by all participants. This
highlights the potential for multi-stakeholder consensus on the
people-centered DRR approaches. It is indeed at this stage that
the priorities of local people and scientists, as well as
policymakers, can be reconciled. This shows the centrality of
standpoints. Several scholars had alluded to the view that
meaningful engagement of indigenous people requires skewing
the discourse on disaster risk reduction to the standpoint of CAR
(Gaillard and Mercer, 2013; Cannon, 2015).

6 CONCLUSION

Synthesizing several prior research on integrating knowledge,
Bwambale et al. (2020) argue that: “indigenous and scientific
knowledge perspectives grasp partial realities of the disaster risk
[at the local context], . . .they should [thus] be integrated.”
Integration would be possible by synthesizing the
(pragmatic) empiricist lived experience with the rationalist
scientific perspectives through the hylomorphic DRR
framework. Contrasted with standpoint theories, this
framework enables developing a composite knowledge
theorization that can lead to adapted options for DRR. In
this case study, the implementation of the proposed
framework demonstrates how to facilitate a consensus on a
set of DRR options that is nearer to the local context. This is
done by investigating the empiricist and rationalist DRR
knowledge. Suitable DRR options are optimized through
dialogue, sharing of knowledge, and co-creation of more
adapted options. In the dialogue, progress is noted from
simple evaluation of the proposed measures to deliberations
for co-creation of those that are considerate of the specific
context. The knowledge and options arrived at in the co-
creation process highlight the convergence between the
different stakeholders involved. This is noted to be
influenced by three key aspects: the ability to merge
overlapping epistemologies, accepting diversity in
ontological realities and values between scientists as well as
policymakers and indigenous people, and self-critiquing which
opened space for negotiations on the best ways towards DRR.
This process suggests that DRR options cannot be considered
as a (scientific) given, but a matter requiring socio-epistemic
processes or negotiations. The resultant convergences and co-
creations were found to be centered around ecosystems-based
management of the floods, but also considerate of livelihood
and embracing the role of culture. Implementation of such
DRR options will however depend on the willingness of
policymakers to foster specific nature-based interventions,
e.g., supporting implementation of non-market oriented
DRR solutions through offering some subsidies.

These findings are largely explained by skewing the discourse
to the aspirations of the CAR in accordance with the hylomorphic
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framework. It can thus be argued that this framework is not only
crucial for arriving at suited approaches; it also evidences the
viewpoint held in the vulnerability paradigm of DRR, that
standpoint matters in developing measures and strategies that
would be appropriate to the local context. Further studies will
increase understanding of its effectiveness in integrating
knowledge, identifying, and implementing substantial DRR.
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