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Introduction
River management projects involve multiple
stakeholders with different interests, priorities,
and constraints. As these stakeholders could
have conflicting perspectives, river manage-
ment entails complex decision-making pro-
cesses. While technical expertise is essen-
tial, students in higher education should also
develop an understanding of the societal im-
pacts of engineering interventions. Integrat-
ing such skills into engineering curricula is cru-
cial. One effective method is the use of serious
games, which simulate and simplify the real-
world complexities (Kriz, 2003). These games
provide a safe space for students to explore
practical challenges without facing real-world
consequences (Freese et al., 2020). Serious
games are also proven to enhance the learn-
ing outcomes and increase motivation, even in
professional contexts (Bekebrede and Cham-
plin, 2022).
We developed Facing Floods, a game de-
signed for students in higher education to
simulate the challenges of river management
projects. Players take on the roles of stake-
holders, each with specific goals, needs, and
budgets. Through discussion and negotiation,
they must balance individual objectives with
the shared responsibility of effective river man-
agement.

Setting
Facing Floods takes place in Bendegom,
an idealized town in the Dutch countryside,
through which the Tulla River flows. The town
is protected by dikes, but a recent alarming
report shows the flood water level has risen
by 10 cm. Hence, the current dike height no
longer meets the required safety standards.
Rijkswaterstaat hires a consultant to develop
a plan for decreasing this risk, while aiming
to balance the interests of multiple local stake-
holders. These stakeholders will collaborate in
drafting the plan through negotiation, working
toward a solution that addresses their individ-
ual goals and needs.
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Stakeholders, criteria, and playing
The game features five stakeholders: Rijkswa-
terstaat, concerned on reducing the risk of
flooding; the Municipality, aiming to increase
housing; the navigation sector, interested on
improving the river navigability; farmers, seek-
ing for more more agricultural land; nature con-
servationists, fighting to enhance the ecolog-
ical status of that region. The game is set on
the floodplains (Fig. 1). Two-thirds of the flood-
plains are occupied by agricultural (brown) and
natural areas (pink). Farmers and nature con-
servationists use these areas for their goals
and no intervention can be placed there with-
out their consent. The green area has no
owner and is open for all stakeholders to im-
plement their measures. The area behind the
dikes (black lines) is split between the town
(gray) and the farmers (brown).

Figure 1: Map of Bendegom.

Figure 2: Bendegom dashboard of all criteria.

Five criteria are used to assess the perfor-
mance of the river and the floodplains: flood-
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ing safety, quality of urban life, nature value,
agricultural yield, and navigability. Each crite-
rion has a score ranging from -10 to 10, which
changes based on the measures implemented.
These scores are tracked and displayed on the
Bendegom dashboard (Fig. 2). Each stake-
holder has a budget to propose one or more
measures (Fig. 3).

Figure 3: Examples of possible river measures.

A facilitator is needed to introduce the story,
explain the game and the rules, and lead the
debriefing at the end of it.
The game begins with each stakeholder pre-
senting their proposal to the consultant, who
reviews them and facilitates discussion and ne-
gotiation. Once a shared plan is agreed upon,
the consultant implements it by placing the se-
lected measures on the map and updating the
criteria scores. This concludes the first round.
The game is designed to be played in two or
three rounds. At the end of every round, a
“News event” is introduced to highlight specific
societal issues or emphasize a particular cri-
terion, adding new challenges to the decision-
making process. Four events are proposed: a
sudden increase in citizens, underscoring the
housing shortages; a governmental law to pro-
mote self-sufficiency in food production, ad-
dressing the need for more agricultural yield;
an increased demand for inland navigation,
pushing for improved shipping connections; a
governmental law to promote nature-based so-
lutions for increasing the safety against flood-
ing. The event card can be chosen at random
or selected to guide the game towards a spe-
cific direction. Each event introduces require-
ments for certain criteria scores. If stakehold-
ers fail to meet these requirements, they face
penalty fines (Fig. 4).

Debriefing and discussion
At the end of the final round, players reflect
on their experiences and draw connections be-
tween the game and real-world challenges. It

Figure 4: Example of a ”News event” card.

is important to analyze the emotions, strate-
gies, and interactions with other players. They
should consider how they communicated, why
they made certain decisions, and whether the
game is representative of real-life negotiations.
Test sessions of the game showed that stu-
dents understood the relevance of stakeholder
management in river engineering and that ne-
gotiation is required when taking multiple ob-
jectives into account.
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