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ABSTRACT

The World Bank is a leading global institution for disaster risk management, the bulk of which is dedicated to flood risk manage-

ment (FRM). Due to the Bank's power as a lending agency and the global distribution of flood risks it has addressed, the Bank's
project financial agreements (FAs) are an expression of a power relationship worthy of detailed investigation. These FAs present
an opportunity in which the Bank could impose its policy preferences and set the parameters for FRM in recipient countries, thus
illuminating both an important driver for change and the Bank's fundamental modus vivendi. This paper uses qualitative con-

tent analysis to investigate 52 FAs from 1975 to 2023, searching for patterns in the FRM measures they emphasise. We examine

how FRM measures advocated by the Bank have changed over time, finding that the Bank has used its power to promote early

adoption of integrated structural and non-structural FRM strategies in a mutually reinforcing complementary arrangement. The
Bank advanced integrated FRM approaches well before other international bodies and national agencies and thus features as a
world leader in this respect. We also find that common criticisms of neoliberalism and gender equality against the Bank are not
entirely unfounded, but progress has occurred in these directions in recent years.

1 | Introduction

The World Bank (Bank) is a crucial global institution for recov-
ery after environmental disasters, including after major flood
events. The Bank is ‘the global leader in disaster risk manage-
ment’, with a 2022 disaster risk reduction (DRR) portfolio of
projects worth $34.2 million—the majority of which comprised
urban and river flooding projects (World Bank 2023, vii). As
such, coupled with the idea of flooding as a policy ‘focusing
event’” which can manifest new, unanticipated policy regimes
(Penning-Rowsell et al. 2006), the Bank has immense power
to influence flood recovery, response, and overall flood risk
management (FRM) activities in recipient countries. Thus, the
financial agreements (FAs) which cement these projects both
create the legal framework for project spending and represent
a power relationship with the recipient country by establishing
parameters for valid FRM response.

Birkland's (2016), 6) definition of power in the context of environ-
mental hazards aligns closely with the Bank's FRM projects: power
is the ability of an institution to control and disperse funding, pro-
vide services, approve courses of action, direct rewards and pun-
ishment, and influence how information is interpreted. In addition
to these abilities, the power differential between the Bank and its
client countries is exacerbated by (a) the geopolitical distribution
of flood risks it has addressed, and (b) the inherent inequality of
a lender-borrower relationship. Regarding the former, flood risks
are skewed toward developing and low- and middle-income coun-
tries, due to both hydrological and social/governance factors (Luo
et al. 2015; McLindin 2019; Rentschler et al. 2022). For this reason,
DRR is a core tenet of the Bank's strategy toward poverty reduc-
tion (World Bank 2023). Relatedly, recipient countries are depen-
dent on aid because of their pre-existing lack of capital and other
resources (Giiven 2012; Meigh and Bartlett 2010). This aid is, in
part, intended to make up for global inequality between countries.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2025 The Author(s). Journal of Flood Risk Management published by Chartered Institution of Water and Environmental Management and John Wiley & Sons Ltd.

Journal of Flood Risk Management, 2025; 18:70111
https://doi.org/10.1111/jfr3.70111

1 of 20


https://doi.org/10.1111/jfr3.70111
https://doi.org/10.1111/jfr3.70111
https://orcid.org/0000-0002-8751-6792
mailto:
https://orcid.org/0000-0002-5333-8641
mailto:ruglande@cardiff.ac.uk
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjfr3.70111&domain=pdf&date_stamp=2025-09-19

In other words, it is not simply that flood risks are concentrated
in certain geographies, but that there is a multitude of social and
institutional factors that contribute to a country's flood response
capabilities, which are further situated within global discrepancies
of resource availability and institutional capacity (Ajibade 2022).
With its high spending on flood-related aid, the Bank has the un-
rivalled opportunity to exercise top-down policy prescriptions and
create the parameters for specific actions within recipient coun-
tries (Boli and Thomas 1999; Lloyd and Weissman 2002; Meyer
et al. 1997).

Enactments of power are also often dynamic, changing over time in
response to different factors (Bubeck et al. 2017; Penning-Rowsell
et al. 2006). One mechanism of power from the World Bank is con-
ditionality: the criteria a recipient country must meet before the
Bank disburses funds (World Bank 2005). Indeed, the Bank's fi-
nancial conditions have themselves modified over time, both as
social norms have evolved and in response to threats to its rep-
utation and legitimacy (Cormier and Manger 2020; Giiven 2012;
Jones 2018). The Bank itself has come to emphasize that it is also
a ‘Knowledge Bank’ imparting best practices and technical as-
sistance within its projects, in addition to the dispersal of funds
(World Bank 2024).

Whilst the Bank's General Conditions for aid lending have been
researched (World Bank 2005), no investigation has focused on
its flood projects. There has been an assessment of some specific
Bank FRM projects (Meigh and Bartlett 2010; Molenaar and Van
Santen 2006; Munasinghe et al. 1991; Penning-Rowsell 1996;
Sharma 2021), but there is a research gap in examining flood
projects as a collective to determine changes over time.

This paper therefore seeks to contribute to our understanding of
the Bank's crucial but changing role vis-a-vis FRM. We investi-
gate Bank FAs for flood projects from 1975 to 2023 in terms of:
(1) which FRM strategies are prevalent to track the way the Bank
has evolved in its approach to FRM over time, and (2) whether
flood projects are subject to the same criticisms of policy pre-
scription as are other Bank activities (Bayliss and Fine 1998;
Boli and Thomas 1999; Meyer et al. 1997; Van Waeyenberge
et al. 2015). Critiques toward the Bank illuminate not only the
Bank's moral position, but how norms of Bank lending may have
changed over time within FRM projects. Our analysis covers six
decades and complements a recent evaluation of the Bank's sup-
port for DRR in terms of its relevance and effectiveness, cov-
ering all environmental hazards but only from 2010 to 2020
(World Bank 2022).

The following sections describe the FRM strategies and Bank
critiques which form the basis of our analysis of Bank FAs. We
tackle these with the methodology of qualitative content anal-
ysis, explain the results from examining 52 Bank flood project
FAs, and end with the implications of these findings and our
associated conclusions.

2 | FRM Approaches: Structural/Non-Structural

For a long time, the prevalent approach to flood risk was
structural: engineering-led physical infrastructure to con-
trol and move flood waters (Lintsen 2002; Pahl-Wostl 2007;

Werritty 2006). Over time, this changed into a structural/
non-structural dichotomy, as flood risk managers increasingly
recognised that solutions beyond physical infrastructure were
needed (Harries and Penning-Rowsell 2011; Parker 2007), a rec-
ognition with roots dating to the 1940s (Macdonald et al. 2012;
White 1945). The World Bank acknowledges the dichotomy
of structural/non-structural interventions in its Urban Flood
Risk Handbook (Ferguson et al. 2023) and explicitly in flood
projects as early as 2006 (‘2006 Argentina P088220° 2006).
Therefore, this analysis will use the structural/non-structural
dichotomy from Parker (2007) as also used by Harries and
Penning-Rowsell (2011) (Figure 1). FRM projects are consid-
ered ‘integrated’ here when they use both structural and non-
structural measures in a mutually reinforcing complementary
arrangement (see Morris and Samuels 2006).

The central premise of investigating FRM measures within
World Bank flood project FAs is therefore to determine the
mix of structural and non-structural measures, whether this
proportion has changed over time, and whether certain FRM
approaches appear more frequently. This framework forms the
basis of our analysis, with additions made per critiques levied
against the Bank. To complete the picture, we also add post-
flood event recovery activities that represent reactive FRM, as
opposed to the largely proactive measures enumerated within
Figure 1. These additions are described further in Section 4.2
and Table 2.

3 | Engagement With World Bank Critiques

There is a connection between equitable FRM and economic
and social programs (Ciullo et al. 2020; de Goér de Herve 2022;
Mobini et al. 2020). As such, as a secondary premise, it is worth-
while to trace the evolution of FRM within Bank FAs alongside
evolutions in the Bank's own economic and social standards.

There are four main critiques raised against the World Bank
(Jones 2018; Owen et al. 2020; Peet 2009; Van Waeyenberge
et al. 2015): human rights, engagement with dictatorial regimes,
neoliberal economic policy, and gender equality. Each has a his-
tory of evolution and criticism within the Bank. This section de-
scribes these critiques and our engagement with them (or lack
thereof) in this analysis.

Human rights activists have criticised the Bank for supporting
the forcible relocation of people due to development projects
(Hay et al. 2019; Owen et al. 2020; Thomas 2002), reporting
issues of inadequate compensation, lack of consultation with
affected communities, and failure to consider alternative proj-
ect designs that might minimize displacement (van der Ploeg
and Vanclay 2017). The issue of resettlement is particularly
fraught in the context of FRM, as ‘property purchase and
relocation’ is a valid method of FRM (Harries and Penning-
Rowsell 2011; Parker 2007) (Figure 1). Scholars contend that
resettlement policies for FRM must entail fully informed
consent from and payment to resettled peoples in order to be
equitable and just (Addo and Danso 2017; Rashid et al. 2007;
Rey-Valette et al. 2019). The World Bank has had policies to
guide resettlement toward more equitable outcomes since
2004 (World Bank 2004) and recently (2022) began requiring
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Barriers, barrages, dams, and river
regulation

River channel improvements

Dykes, levees and embankments

Flood hazard
reduction
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Flood forecasting and warning

Preparedness, planning and evacuation

Flood

Raising public awareness
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Property purchase and relocation

Flood insurance
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FIGURE1 | A categorisation of flood risk management measures from Parker (2007) adapted into structural and non-structural groupings, re-

printed from Harries and Penning-Rowsell (2011).

Stakeholder Engagement Plans as well. Thus, this critique
might be best engaged by researching the history of resettle-
ment policy in the Bank, which goes beyond the instrument of
the FA used here.

The Bank is also criticized for its engagement with dictatorial
regimes (Hanlon 2006; Toussaint 2024). While this critique
is valid in some policy contexts, as it may help to legitimize
such regimes (Schoner 2020), it is less relevant for the cate-
gory of DRR and flood recovery. This is because recovery from
environmental disasters should be promoted—and is a valid
lending activity—regardless of the nature of the government
of the country, as all peoples are deserving of humanitarian
aid (Desportes 2020; Paik 2011). Thus, the political nature of
the government receiving funds and questions of government
corruption in the use of project resources are outside the scope
of this analysis.

There is long-standing criticism of the World Bank for neolib-
eral economic policies, defined here as favouring the private
sector and government downsizing regardless of local prior-
ities or country-specific economic ideologies (Alvarez 2019;
Giiven 2012; Kentikelenis et al. 2016; Kovach and Fourmy 2006;
Lio Rosvold 2020; Lloyd and Weissman 2002). In the water sec-
tor, the Bank was a main proponent of the 1990s privatization
drive, requiring elements of privatization under its Integrated
Water Resources Management framework in pursuit of in-
creased efficiency (Rooney 2024; Ruiters and Smith 2005; World
Bank 1993); however, this has been criticised for promoting
profit over achieving universal, affordable water access in de-
veloping countries (Ahlers et al. 2013; Grafton et al. 2024;
Marin 2009). Similarly, scholars within FRM question reli-
ance on private sector solutions, with evidence that this leads
to inequitable flood recovery outcomes (Kuhlicke et al. 2020;
Oulahen 2015; Oulahen and Ventura 2023; Sharma 2021).
Oulahen (2015) raises concerns over the proliferation of flood

insurance in Canada, arguing that its propagation diminishes
the government's FRM responsibilities. Kuhlicke et al. (2020)
deem this the ‘behavioural turn’ of FRM which is shifting re-
sponsibility and costs for flood defences on to households to
the detriment of systemic flood preparedness. Oulahen and
Ventura (2023) also identify that privately funded FRM corre-
sponds to land value, resulting in inequitable and incomplete
coverage. Sharma (2021) finds that the Bank's Urban Resilience
Project in Dhaka, Bangladesh, takes a neoliberal approach
which emphasises the protection of economic assets to the det-
riment of the city's most marginalised peoples, increasing their
vulnerability to flood risks. Given these critiques, this analysis
includes parsing—where specified—whether compensation for
FRM (Figure 1) targets the private or public sectors.

Finally, there are gendered disparities within flood risk
preparation, impacts, and recovery (Denton 2002; Reyes and
Lu 2016). Evidence demonstrates that women face dispropor-
tionate impacts from flood disasters (Cannon 2002), increased
vulnerability to flooding, and high rates of violence through-
out the disaster and recovery processes (Fisher 2010). Women
may also have higher barriers to accessing FRM strategies such
as early warnings due to lower literacy rates (Mathathu and
Seedat-Khan 2022). As such, gender considerations are now
recognized as necessary for equitable FRM. This is explicitly
endorsed by the Bank (Erman et al. 2021; Kristof et al. 2020).
Gender equality became a priority of the World Bank with its
2006-2010 Gender Action Plan (Jones 2018), with more mean-
ingful coverage of gender-related DRR issues during the 2010-
2020 decade (World Bank 2022). But the Bank has endured
criticisms for having a narrow perspective on women's em-
powerment, namely by encouraging policies—such as reduc-
ing social safety nets—which disproportionately harm women
(Berik 2017; Power 2020; Priigl 2017). The Bank's methods of
analyzing gender equality are limited, with many of its proj-
ects not tracking this or outright failing to meet their own
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criteria (Kenny and O'Donnell 2016). In this respect, studies
of the Bank have found a disconnect between its rhetoric for
progress on these issues compared to actual project outcomes
(Gliven 2012; Kentikelenis et al. 2016). Given the importance
of gender equality for effective FRM, it is therefore useful to
investigate the Bank's position by tracking how gender ap-
pears within its social programs for flood projects (Table 2).

4 | Methodology

Qualitative content analysis is a key tool for evaluating power re-
lations, institutional transformation, and policy evolution (Klein
et al. 2021). Our research used the qualitative data analysis soft-
ware NVivo (QSR International Pty Ltd. 2012) to investigate and
categorize changes in the World Bank's flood project Financial
Agreements (FAs) over time. Here, FAs refer to the specific doc-
uments entitled either ‘credit agreement’, ‘loan agreement’, or
‘financial agreement’, all of which are funding contracts with
similar structures and clauses, but differ in title due to past nam-
ing conventions and the lending instrument employed.

These FAs represent Investment Project Financing contracts
which entail knowledge transfer and capacity building in ad-
dition to aid funds. FAs are primarily made up of contractual
language regarding the conditions of payment, procedures for
spending project money, valid uses of project money, and financ-
ing arrangements. These conditions are negotiated between the
World Bank, the recipient country, and their respective legal
teams. They show the influence on project design (as our anal-
ysis shows) by delineating the activities which constitute valid
use of project money in terms of the FRM measures thereby
supported.

FAs were chosen as the medium of analysis for two main
reasons:

1. FAs represent a primary tool of the World Bank's power,
for example, the provision and spending of funds and guid-
ing courses of action, in this case for FRM. FAs enumerate
appropriate actions and investments of project money—
whereas other documents, such as Project Agreements,
provide more context about the recipient country and
flooding events, but less information about valid response
activities.

2. The World Bank's documentation processes have changed
over time; but FAs have remained relatively consistent and
have the longest enduring paper trail.

FAs were identified for 52 projects from 1975 to 2023. They were
closely read and coded in NVivo according to the framework in
Table 2. Many FAs reference other documents, but these were
excluded from our analysis, meaning that project parameters
enumerated outside of FAs were not considered.

4.1 | Identifying Projects

The Bank's website includes a database that contains all proj-
ects and associated key details, chiefly: project country, name,

project development objective (PDO), lending instrument, and
approval date. These details were used to filter appropriate proj-
ects for analysis through the following five steps:

1. The spreadsheet of all World Bank projects was down-
loaded on December 27, 2023. Prior to filtering, the spread-
sheet contained 22,293 total projects ranging from May 9,
1947, to December 21, 2023.

2. For ease of finding relevant cases, the title! of each project
was filtered for whether it included the word ‘flood’, which
also included iterations of the word (e.g., ‘flooding”). This
returned 112 results from 1950 to 2023.

3. These 112 projects were then filtered again by projects
with the Last Stage Reached as ‘Bank Approved’, or left
as an empty cell. Projects with the status ‘Dropped’ and
‘Pipeline” were also excluded to result in the 98 projects
which contained signed FAs.

4. Next, ‘Grants’ were filtered out of the Financing Types, as
it was discovered that grant dispersal documents have a
different form—and thus different and less consistent con-
tent—than FAs. This resulted in 85 projects.

5. Finally, manual filtering occurred by checking each pro-
ject's webpage and documents. Projects without FAs or
with broken URLs were excluded. Additional funding
requests for existing projects were also excluded. This
resulted in the final list of 52 projects from 1975 to 2023
shown in Table 1.

As shown in Table 1, several branches of the World Bank and a
variety of lending instruments are considered within this anal-
ysis. These were self-defined by the World Bank in its database
of all projects. Nonetheless, each project in this review shares
the key document of a FA—by extension, this means that all
projects under consideration include repayment terms and con-
ditions. In other words, in addition to formally filtering out the
‘Grant’ funding type from our analysis, all projects reviewed
were functionally loans rather than grants.

4.2 | Codes

The 52 projects were coded according to the framework for
FRM adapted from Harries and Penning-Rowsell (2011). Parent
code’ refers to broad categories and'child code' to sub-divisions
therein: a parent code is the most general category (e.g., ‘Non-
Structural FRM’) and child codes are more specific techniques
within this category (e.g., ‘flood insurance’). Given that content
analysis is a flexible method that is responsive to the investi-
gated material, code additions to this framework were made.

The first of these was the addition of a parent code for ‘Aid
Efforts’, since post-disaster aid is a key component of Bank
FAs. The techniques therein are seen as reactive FRM, which
are not enumerated in Figure 1's generally proactive FRM
strategies, but are nevertheless important. The child codes in
this Aid Efforts category (‘bank project implementation and
administration’, ‘critical infrastructure repair’, and ‘relief ef-
forts”) were derived inductively from common terms within
the FAs.
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TABLE 2 | Coding framework Adapted from Parker (2007) and Harries and Penning-Rowsell (2011), with additions in italics. Definitions are

original.
Parent code Child code 1 Child code 2 Brief description
Aid Efforts The provision of emergency aid
to the project recipient.
Bank project Contractual language about implementation,
implementation and administrative, and capacity-building support
administration provided by the Bank to the project recipient.

Critical infrastructure
repair

Relief efforts

Social programs - other

Non-Structural

Has a potential impact on FRM implementation
but is also standard contractual language and
therefore different from Non-Structural FRM.

Repair of critical infrastructure and
services (roads, electricity, schools,
healthcare, etc.) but not FRM structures.

Restoration of food supplies
and other relief actions.

Social programs not enumerated within the FRM
framework, e.g., community-led development,
health programs, and gender-specific measures.

Institutional, informational, and

FRM Measures regulatory FRM activities.
Compensation Payments made to recover from flood losses.
Industrial, Sectoral Compensation and economic programs
targeting industry or specific economic sectors.
Residential, Individual Compensation and economic programs
targeting individuals or homeowners.
Flood forecasting Improving or establishing meteorological data-
and warning gathering facilities and warning capacity.
Flood insurance Compensation schemes paid out
by insurance companies.
Land use regulation Land use planning, building codes,
and land use regulatory activities.
Preparedness, planning, Establishing plans, undertaking studies,
and evacuation improving preparedness via both activities
and materials/equipment, improving
evacuation procedures and routes.
Property purchase Moving buildings and/or people out
and [resettlement] of flood-prone areas. Changed from
“relocation” to “resettlement” as the latter
is more widely used by the Bank.
Raising public awareness Public education activities related
to flood preparedness.
Structural FRM Physical infrastructure FRM interventions.
Measures
Barriers, barrages, dams, Structures to regulate, redirect,
and river regulation and/or capture floodwaters.
Dykes, levees, and Structures to prevent river overflow.
embankments
(Continues)
8 of 20 Journal of Flood Risk Management, 2025
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TABLE 2 | (Continued)

Parent code Child code 1

Child code 2

Brief description

Flood proofing

Improved drainage

Reforestation

River channel
improvements

Unique Conditions

Temporary FRM measures primarily
targeting specific sites e.g., sandbags
or boarding windows.

Improving, repairing, or un-blocking
drainage infrastructure.

Adding trees or other plants to the landscape
to absorb floodwaters and prevent erosion.
Includes Nature-Based Solutions as relevant.

Primarily widening, deepening,
or dredging river channels.

Project-specific conditions within World Bank FAs
which are not encompassed by these other codes.

The second addition was that of child codes which account for
the criticisms levied against the Bank, in order to capture fur-
ther nuances than are represented in the FRM framework of
Harries and Penning-Rowsell (2011) (Figure 1). These additions,
derived inductively from the critical literature against the Bank,
are ‘Social programs—other’ to account for gender-related pro-
grammes and capture additional distinctive programmes, and
‘industrial, sectoral’ and ‘residential, individual’ under ‘compen-
sation’ to record recipients of economic aid. These additions are
highlighted in italics within Table 2.

The brief descriptions provided in Table 2, in addition to giving
definitions, succinctly indicate how these codes were operation-
alised when reviewing FAs. Parent codes were employed when
the information was too general to be ascribed to a child code.
For example, much FA text was coded to the parent codes for
‘Structural FRM’ and ‘Non-Structural FRM’, as there was com-
monly language in the relevant FA that was too generic or brief
to be ascribed solely to a specific child code.

4.3 | Limitations

There is much to learn from World Bank flood project FAs as a
representation of power and in shaping global FRM practices.
However, the methods described here create specific results that
should not be misinterpreted.

The results only speak to the inception of the FRM project—
the parameters in which the project can operate—but do not
speak to project implementation nor project results. These two
are not presented consistently across the six decades we in-
vestigated, making sensible comparison impossible, and the
Bank itself finds that it is not easy to assess the impacts of its
DRR efforts (World Bank 2022, p. xi). These would need to
be discerned from other methods and/or documents. Further,
as mentioned, additional documents which set out project pa-
rameters were not analysed, thus this analysis also does not
account for every condition at project inception. This is due to
both project scope and data availability—for example, past iter-
ations of the World Bank's General Conditions are unavailable

and other documents, now described as mandatory per the FA
(such as Environmental and Social Commitment Plans), were
introduced as recently as 2022. Only the FAs were found to be
the most consistent and historically available documents for
World Bank flood projects.

It is also important to note that each project is individualised,
situational, and context dependent. While the benefit of this re-
search is to reveal trends over time and the presence/absence
of FRM measures across projects, this cannot on its own be ex-
trapolated into critiques of particular projects (‘FRM measure X
should have been used here’, for example), as FAs do not provide
enough context or detail for such critiques.

5 | Results

The following figures summarise the results from coding the
52 World Bank flood project FAs from 1975 to 2023. Project ti-
tles are simplified into year,? country, and project identification
number.

There are two principal ways to analyse coded content in NVivo:
(1) the number of occurrences or (2) the percentage of content
coded within the overall text. The latter was used in this analy-
sis, as much coded text entailed several sentences of description,
which were all considered one instance of the code. Most coded
text was in the ‘Project Description’ part of an FA, and overall, a
very small percentage of text was coded, as most of an FA is stan-
dard contract language that rarely changes between projects.
This contributes to the low percentages of codes found through-
out the results (and hence the y-axis scales of the graphs).

A non-FRM code was added, the parent code ‘Unique conditions’,
in order to account for any notable legal conditions in these 52
FRM projects. Only five projects had these unique, additional
conditionality clauses. These pertain to: two clauses with pro-
hibitions on project-related resettlements (‘2006 Argentina
P088220 2006’ and ‘2017 Vietnam P152460 2017’), one instruct-
ing the cash grants program (‘2011 Pakistan P125105’ 2011), one
to protect a particular mine (‘2014 Serbia P152018 2014), and
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FIGURE 2 | Percent coverage of all aid efforts codes.

one with extensive detail about proper disposal of the hazardous
waste that would result from the project's proposed dredging
activities (‘2012 Indonesia P111034’ 2012). Otherwise, the condi-
tions within each FA were essentially the same between projects,
with some variation over decades as the Bank ostensibly altered
its standard contractual language. That there were few instances
of this “Unique conditions’ code demonstrates that conditionality
is remarkably consistent across FAs for FRM projects.

5.1 | Aid Efforts as Reactive FRM Measures

The most prevalent code within Aid Efforts was ‘critical infrastruc-
ture repair’ (28 projects) followed by ‘bank project implementation
and administration’ (27 projects) then ‘social programs—other’
(10 projects) and ‘relief efforts’ (3 projects). Figure 2 shows the per-
cent coverage of each code within the documents and indicates
that Aid Efforts become more varied over time. Figure 2 also indi-
cates that, beginning in 2004, it becomes more common for mul-
tiple aid strategies to be deployed, whereas prior to that it is very
common to focus only on ‘critical infrastructure repair’.

‘Bank project implementation and administration’, despite being
very prevalent, does not emerge until 1998. Much of this is stan-
dard contractual language that emerged for the Bank to dedicate
support for project implementation, although it sometimes goes be-
yond that to describe specific steps to support institutional capacity
for FRM within the recipient country, naming specific institutions
and associated measures to bolster their capabilities. This reflects
a turn toward increasing institutional capacity as a valid lending
activity over time, when it was not a focus in earlier projects.

Ofthe 10 projects that were coded for ‘social programs—other’ the
topical breakdown was as follows: health (1), community-driven

Social programs - other

development (2), livelihood restoration and enhancement (3),
considerations for low-income neighbourhoods and informal
settlements (1), and gender (4). The four clauses related to gen-
der involved promoting the equitable distribution of FRM ben-
efits (2007 Kenya P074106° 2007), preparing FRM plans that
are gender-sensitive (‘2022 Ethiopia P176327° 2022 and ‘2023
Argentina P178534’ 2023), and improving economic inclusion
(‘2022 Tiirkiye P176608’ 2022).

5.2 | Structural FRM vs. Non-Structural FRM (In
Aggregate)

Figure 3 is an area chart which shows the aggregate of all
Structural and Non-Structural FRM codes: the sum of text coded
to the parent items and the aggregation of their child codes. This
area chart acts as a combination bar and line graph to show the
change in quantities over time and demonstrate how Structural
vs. Non-Structural FRM Measures compare within each proj-
ect. For example, Structural dominated in ‘1985 Bangladesh
P009488 1985’ Non-Structural dominated in 2022 Ethiopia
P176327° 2022, and the measures were represented roughly
equally within 2007 Kenya P07106’ 2007.

This shows that both Structural and Non-Structural FRM Measures
are used for nearly the entirety of the study period. Structural FRM
first appears in 1976, and Non-Structural FRM first appears in
1988—a significant temporal gap, but a difference of only three proj-
ects examined. The two approaches are also prevalent in nearly the
same number of projects, with Structural FRM used in 43 projects
and Non-Structural FRM used in 44 projects. However, as shown
in Figure 3, the amount of coded text was larger for Non-Structural
FRM (0.60%) than for Structural FRM (0.34%), with a notable shift
from Structural toward Non-Structural beginning in 2000.
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FIGURE4 | Total percentage of FRM measures from Figure 1 over time, with Structural in shades of blue and Non-Structural in shades of green.

Figure 4 shows the total percentage of all the FRM measures
from Figure 1 over time—the sum of each code’s coverage
throughout all 52 projects. This demonstrates that the most
popular FRM measure was ‘preparedness, planning, and evac-
uation’ with specific instances of other FRM measures trail-
ing behind at less than 10%. Generic descriptions about both
Structural and Non-Structural FRM Measures appear with
nearly the same frequency, at 18% and 19%, respectively. It also
shows that there were no instances of ‘flood insurance’ nor
‘flood proofing’ within the FAs.

5.3 | Structural FRM Measures

Codes for parent Structural FRM Measures were numerous,
appearing in 29 projects. Of the child codes, ‘dykes, levees,
and embankments’ and ‘improved drainage’ were most prev-
alent, in 14 and 12 projects, respectively. Figure 5 shows the

percent coverage of each code within the documents and in-
dicates that there was the most variation in Non-Structural
FRM Measures from roughly 2004 to 2012, although this is
not a strong trend. Temporally, all specific Structural FRM
Measures—the child codes—are sporadically dispersed over
the whole study period. No project uses every Structural
measure.

5.4 | Non-Structural FRM Measures

Codes for parent non-structural FRM Measures were the most
prevalent, appearing in 30 projects. Of the child codes, ‘pre-
paredness, planning, and evacuation’ and ‘flood forecasting
and warning’ were the most prevalent, in 25 and 21 projects,
respectively. Figure 6 shows the percent coverage of each code
within the documents and indicates that Non-Structural FRM
Measures become more varied from 2001, continuing to the
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FIGURES5 | Percent coverage of structural FRM codes.

present day. ‘Land use regulation’ is sporadically employed, first
appearing in 2001. ‘Raising public awareness’ does not appear
until 2006. Otherwise, each Non-Structural FRM Measure is
sporadically distributed across time. No project uses every Non-
Structural FRM Measure (Figure 6).

Two codes were attributed to ‘compensation’ rather than
its child codes, as these described the schemes in too gen-
eral of terms. There are only a total of 11 specific compen-
sation schemes within the project FAs. Of the coded text,
eight target the private sector (‘compensation—industrial,
sectoral’) and three target individuals (‘compensation—res-
idential, individual’). In addition to prevalence, ‘compensa-
tion—industrial, sectoral’ comprises 0.04% of all coded text,
and ‘compensation—residential, individual’ comprises just
0.01% of all coded text. Furthermore, ‘compensation—indus-
trial, sectoral’ begins with the first project examined, in 1975,
whereas ‘compensation—residential, individual’ does not
occur until 2011.

6 | Five Projects Illustrating Trends

Whilst the general trends discussed above are clear, greater
granularity exposes the detail behind the overall patterns. This
is best illustrated by examples, and five of the 52 FAs are briefly
summarised below. These were deliberately chosen to illustrate
the shift outlined above from a primarily structural to an inte-
grated FRM paradigm.

Dykes, Levees, and Embankments
M Barriers, barrages, dams, and river regulation

H River Channel Improvements

6.1 | ‘1976 Pakistan P010104’

An early project in Pakistan (‘1976 Pakistan P010104 1976’)
had a strong engineering-related component and little else
(Figure 5). This project entailed major contractors to be hired
for the large-scale restoration of irrigation and drainage sys-
tems and flood protection works, implying an absence of main-
tenance over many years. The completion of a study reviewing
the existing operation and maintenance procedures for flood
protection and drainage facilities in each of the provinces was
required to precede such work. Improvements here were seen
as necessary. The project also involved a study for the develop-
ment of the civil works contracting industry in Pakistan, per-
haps representing an emphasis on promoting the private sector.
A significant development, however, was for the preparation of
a flood protection plan and associated action programme—the
foundations for non-structural FRM measures.

6.2 | ‘1988 Brazil P006491’

By 1988, a project for Brazil (‘1988 Brazil P006491° 1988) had al-
ready included some integrating elements (Figure 3). The recon-
struction and rehabilitation of basic infrastructure in the project
area damaged by floods was given top priority, with much of
the resources devoted to repairing damage. Nevertheless, it also
included a programme for the resettlement of about 16,000 peo-
ple living in the flood affected areas, and a social dimension in
the form of the rehabilitation and repair of 37 schools. Technical
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FIGURE 6 | Percent coverage of non-structural FRM codes.

assistance was also provided for preparing a ‘civil defence plan’
for the Metropolitan Area of Rio de Janeiro. This plan was to ad-
dress arrangements to prevent or mitigate the adverse effects of
future human disasters, and promote institutional preparedness
and coordination for such emergencies. Another element in-
cluded a small reforestation programme comprising of 1200ha,
and an evaluation of the State Secretary of the Environment's
technical and institutional capacity to execute a medium- and
long-term reforestation plan for Rio de Janeiro, including an
analysis of potential land tenure issues.

6.3 | ‘2011 India P122096’

Some two decades later, a project for India (‘2011 India P122096’
2011) involved a more complex and varied specification
(Figures 2 and 6). This project focused on the Khosi river flow-
ing from the Himalayas on to the Gangetic plain and its chronic
and damaging flood record. An engineering component was
important to include the strengthening of sections of 8km of
embankments using more adaptable materials and construction
techniques, and fixing damage lasting from a breach in a 2008
flood. Also included was the construction of about 90 bridges
and culverts on the state highway and major district roads, and
the rehabilitation of about 290km of rural roads. Finally, there
was to be a pilot project for river erosion and sediment control
structures.

B Raising public awareness

Land use regulation

B Compensation (Industrial, Sectoral)

Non-structural components were a complementary compo-
nent of this project. Thus, it also included the strengthening
of flood forecasting systems, including gathering digital ele-
vation data on the Khosi River Basin to enable the preparation
of hazard and risk maps. This was to be the basis of setting up
a forecasting and warning system and the related institutional
developments for its operation. An important element was the
development of flood warning and emergency management
capacity.

Representing a notable divergence from previous thinking, this
project entailed provisions for livelihood restoration and en-
hancement. This was to involve restoring and expanding the live-
lihood opportunities of the flood-affected population through a
number of initiatives including training, advisory services, and
the management of a community investment fund. That fund
was to include provision of payments to beneficiaries for carry-
ing out income generation and skills development activities, to-
gether with food security and health-related interventions.

6.4 | ‘2022 Ethiopia P176327

Two projects in Ethiopia and Argentina presumably reflect the
most up-to-date thinking for the Bank. In Ethiopia in 2022, the
objective of the multi-dimensional project (Figures 5 and 6) was
to strengthen the country's institutional capacity for disaster risk
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management generally and flood risk management in particular
in selected basins (‘2022 Ethiopia P176327’ 2022). This involved
strengthening institutional coordination capacity, at federal and
regional levels, and strengthening emergency preparedness and
response, for example through deploying better equipment for
search and rescue operations. Raising awareness with training
included a gender-sensitive disaster risk awareness and commu-
nication strategy. An accelerated flood risk management pro-
gramme was designed to implement basin-level physical flood
reduction measures, including embankments, riverbed and bank
protection, river excavation and widening. The project aimed to
strengthen priority hydrometric services and the development
and operationalization of impact-based flood early warning sys-
tems for high-risk locations. Also involved was strengthening
community level links for preparedness, and raising awareness
in high-risk areas including undertaking baseline surveys for fu-
ture risk monitoring as investment proceeded. This involved the
preparation of feasibility studies and some detailed design work,
together with studies of flood risk in major cities. Fundamental
to this project was strengthening the operational and technical
capacities of committees at the federal and basin level for imple-
mentation, coordination, supervision and overall management
of the Bank-financed project.

6.5 | ‘2023 Argentina P178534’

Coming even more up to date, a project in Argentina in 2023
was even more multifaceted and complex (Figures 5 and 6), now
providing support to the borrowing country and its FRM insti-
tutions and tasks rather than the Bank decreeing what should
be done (‘2023 Argentina P178534° 2023). Fundamental to this
project was developing an urban flood risk management plan
and strategy, including environmental assessments, urban de-
velopment, and solid waste management. Promoting evidence-
based flood risk mitigation measures involved the rehabilitation,
upgrading, and reconstruction of a new hydraulic infrastructure
for urban drainage and flood risk management, including the
provision for resettlement costs.

More ambitious, however, were innovative, integral, and mul-
tipurpose flood risk mitigation interventions, including the
design and development of ‘green-blue infrastructure, with
retention areas, linear parks, green roofs, and permeable pave-
ments. Urban green corridors and recreation areas were to be
designed. At the same time, early warning systems and tools to
operate and maintain infrastructure and improve urban flood
risk management were to be developed. Reviewing legal frame-
works, providing training, and developing tools to guide the
involvement of project stakeholders were to use a holistic basin
approach. Indeed, the aim was to support the implementation of
participatory and interactive design processes with key stake-
holders, in coordination with the Ministry of Economy as being
those responsible for technical and methodological advice.

7 | Discussion
Overall, very few Unique Conditions were employed within the

FAs (only five projects), indicating that it is primarily the FRM
project parameters that differ rather than conditionality for the

disbursement of funds or repayment. The project descriptions
within FAs revealed much about the Bank's approach to FRM
and how flood projects fare against common critiques of the
Bank, further discussed below.

7.1 | Trendsin World Bank FRM

The evidence indicates that the Bank has relied on varied
measures for FRM over time. One principal finding from this
analysis is that the Bank may have been a leader in integrat-
ing Non-Structural with Structural FRM Measures. The five
examples summarised above show the shift from Structural to
Non-Structural FRM Measures, with ‘1976 Pakistan P010104
1976’ focusing on structural aspects but introducing a key non-
structural measure of the flood protection plan, and ‘1988 Brazil
P006491 1988’ being the first project where non-structural mea-
sures overtake structural measures (Figure 3).

Several researchers note the emergence of integrated FRM mea-
sures in the early 2000s: after 2003 according to Wang et al. (2022),
and around 2005 for the UK government (Harries and Penning-
Rowsell 2011). There were several major flood projects in the EU
and UK that were explicitly interdisciplinary: Making Space for
Water (2001), Foresight Flooding (2003-2005), Floodsite (2004—
2009), and Room for the River (2006-2015) (Defra 2004;
DEFRA 2005; European Commission 2000, 2007; Floodsite 2004;
Rijke et al. 2012). These integrated projects were branded as such
and came about due to the destructive transnational flooding of
the Rhine in the 1990s, River Odra in 1997, and Elbe in 2002, as
well as a complicated form of exemption for FRM measures in the
EU’s Water Framework Directive of 2000. The Floods Directive
would only come in 2007 (Grigg 2024; Samuels 2009). So, while
the impetus for integrated flood projects arose in the EU in the
1990s, it did not reach implementation until the early 2000s or
later. Globally, the World Meteorological Organization and Global
Water Partnership founded The Associated Programme on
Flood Management to promote integrated FRM projects around
the same time, in 2001 (WMO 2022). Our results find that the
Bank started using an integrated approach as long ago as 1976
(Figure 3). Further, as early as 1988, Non-Structural Measures
were more prevalent in FAs than Structural Measures. Thus, the
trend seems clear that the World Bank was a policy leader in in-
tegrating Structural and Non-Structural Measures into its flood
projects before many other countries and, indeed, before transna-
tional bodies and their programmes.

However, this lead is not spread evenly across Non-Structural
Measures. Of note is that ‘raising public awareness’ did not emerge
in the Bank's FAs until 2006. Similarly, the Bank has only recently
(2022) started to require Stakeholder Engagement Plans for proj-
ects, with provisions within FAs reinforcing the need to follow
these plans. Virtually none of the ‘property purchase and [reset-
tlement|’ codes entailed property purchase. This is perhaps re-
lated also to the relative lack of ‘land use regulation’ codes, as both
FRM measures imply overdevelopment on floodplains. Further
research would be fruitful to determine the equity implications
of these FRM measures as enacted in World Bank flood projects.

No single FRM measure emerges as particularly favoured by
the Bank, with the exception of ‘preparedness, planning, and
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evacuation.’ It was both the most often employed Non-Structural
FRM Measure (i.e., the most frequent) and it is the single FRM
measure with the highest percent coverage across all projects
(i.e., the most in-depth). This is notable because other FRM
measures have similar frequency of use (‘flood forecasting and
warning’ is discussed 21 times), but none come close as to depth.
The project 2022 Pakistan P179981 2022’ represents a bit of an
outlier, with 2.60% coverage while the next highest project is
2022 Ethiopia P176327° 2022 with 1.92% coverage, but none-
theless ‘preparedness, planning, and evacuation’ also has the
highest average coverage of all FRM measures. If the Bank hasa
favoured FRM strategy, it may be this, perhaps due to the diver-
sity of activities this category entails as well as its connections to
capacity building—which is also a prevalent theme of the Bank's
Aid Efforts, as shown in Figure 2.

7.2 | Critique 1: Neoliberal Compensation Policies

Compensation schemes are sparse within the Bank FAs for
flood projects, appearing for only 11 projects. Those that are de-
scribed do favour industry and the private sector. ‘1975 Romania
P008696 1975 provides aid to the mining industry to replace
equipment damaged by the flood; ‘1989 Sudan P002640 1989’
provides aid to the agricultural sector, again for equipment but
also for cash loans to farmers; 2009 China P101829 2009’ also
aids the agricultural sector with loans for animal husbandry
and investment in renewable energy; 2014 Serbia P152018 2014’
aids the energy, mining, and agricultural sectors; ‘2015 Malawi
P154803’ 2015 provides monies for farm vouchers; ‘2020 India
P162679’ 2020 provides money to incentivize crop diversifica-
tion and water conservation among farmers; ‘2022 Pakistan
P179981’ 2022 also provides agricultural incentives and cash-for-
work monies; and 2023 Pakistan P180323 2023’ makes money
available for watershed restoration in agricultural communities.
As such, it seems that agriculture is a favoured sector for Bank
flood Aid Efforts.

From these examples, it seems that over time the Bank is also
moving away from wholescale industrial support, such as re-
placing equipment at a specific mine in 1975, to more holistic
and community-based economic support from 2020 onwards,
wherein there is a shift in language from particularly ‘agri-
culture’ as a sector to reference of ‘agricultural communities’
instead. Furthermore, the appearance of ‘compensation—resi-
dential, individual’ is similarly recent, in 2011 and 2023, where
avalid use of aid money is in owner-driven housing reconstruc-
tion (‘2011 India P122096 2011" and ‘2023 Pakistan P180323
2023’) and direct cash grants to flood-affected households (‘2011
Pakistan P125105’ 2011). As described for ‘2011 India P122096
2017, this project entailed a notable change toward livelihood
restoration and enhancement after the flood, entailing holistic
community support in addition to housing reconstruction. One
might wonder whether there were policies against direct com-
pensation to individuals before this time; but no such condition
was found within FAs.

Additionally, the lack of ‘flood insurance’ and ‘flood proofing’ is
interesting in regard to the neoliberal critique, as both are FRM
measures that emphasise the role of the private sector, which
would be in line with the Bank's tendency in other subject areas

to favour private sector solutions (Lloyd and Weissman 2002;
Oulahen and Ventura 2023). In all, although cases of ‘compensa-
tion’ are generally sparse across projects, the trends demonstrate
that the Bank is perhaps becoming more community-oriented,
even when it provides aid money to the private sector. Thus, al-
though the early evidence for projects in the 1970s to 1990s was
in line with the neoliberal critique, the evolution of projects over
time, and in particular, more recent projects, stands in contrast
to that critique.

7.3 | Critique 2: Gender Equality

Evidence is similarly sparse for gender equality prescriptions
in the FAs, as only four cases relate to gender, and all in dif-
fering ways. These entail 2007 Kenya P074106 2007’, where
local development aid that is ‘beneficial to several communities’
includes specific targets for women and girls; ‘2022 Ethiopia
P176327 2022’ to update its disaster risk management guidelines
according to gender mainstreaming; 2022 Tiirkiye P176608
2022’ to use aid in ways that contribute to gender parity in em-
ployment as a sub-goal; and ‘2023 Argentina P178534 2023’ to
‘developing strategies, assessments, and tools to enhance a gen-
der inclusive water governance approach’ (4). A primary find-
ing from this analysis, despite the lack of cases, is therefore that
there is no mention of gender equality until 2007, after the cre-
ation of the Bank's 2006-2010 Gender Action Plan (Jones 2018),
despite scholarly emergence of the connection between flooding
and gender as early as 2002 (e.g., Cannon 2002; Denton 2002).

These four examples also show that the Bank is not approaching
gender consistently within FAs for FRM when it is included at
all. As illustrated in our five examples, above, the project ‘2022
Ethiopia P176327 2022’ requires a gender-sensitive disaster risk
awareness and communication strategy, and 2023 Argentina
P178534 2023’ includes a goal for ‘a gender inclusive water
governance approach’, but neither FA explains what exactly is
meant by these objectives. The absence of gender-related flood
provisions within FAs, even since the Bank's Gender Action
Plan, echoes the critique that the Bank's rhetoric does not al-
ways match its work and vice versa (Giliven 2012; Jones 2018).
Although the Bank now requires Environmental and Social
Commitment Plans, which presumably contain more parame-
ters to promote gender equality within projects, there does seem
to be a disconnect since these are not enumerated within FAs.
As such, our evidence shows that the Bank has not been using
its full power within its lending agreements to purposefully pur-
sue its gender equality goals.

8 | Conclusions

The World Bank dedicates much funding and expertise to flood
risk management projects (FRM). As such, and due to its power
asaglobal lending institution, it wields considerable influence in
potentially prescribing policy preferences within flood projects
for recipient countries via their Financial Agreements (FAs).
This paper has used qualitative content analysis in 52 World
Bank flood project FAs to determine trends in its FRM posi-
tioning over six decades, and to seek evidence to support or not
support pre-existing economic and social critiques of the Bank.
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So, what does this analysis contribute to our understanding of
the Bank's changing role and its wider context? First, we found
that the Bank in its investment programme has become more
progressive and modern over the last six decades. For example,
it has deployed both Structural and Non-Structural FRM strate-
gies across the bulk of its projects, and in this respect the Bank's
most prevalent FRM measure in both frequency and detail was
‘preparedness, planning, and evacuation’. However, it employs
specific FRM measures somewhat sporadically across projects,
and some measures—like ‘raising public awareness’—trail the
general FRM trend elsewhere. The five projects taken as exem-
plars here show a shift in the Bank, not only from solely struc-
tural FRM to a broader policy mix, but also a move towards
community empowerment in economic strategies, and a general
leeway for the recipient country to largely decide itself the best
courses of action. Our multi-decade analysis is supported by the
similar trend seen recently in the Bank's own evaluation of DRR
projects (World Bank 2022).

Secondly, the Bank's track record on favouring the private sec-
tor does seem to be changing over time, with increasing focus
on community restoration in its economics formulae. Its inclu-
sion of provisions related to gender engagement are very recent,
suggesting some progress here; however, both these provisions
are varying and ill-defined, and its provisions concerning gen-
der equality are particularly sparse and inconsistent. Thus, we
conclude that criticisms levied against the Bank related to neo-
liberal policies and gender equality are not entirely unfounded
but are less pertinent in recent times.

In contrast, thirdly and more importantly, in the confines of
flood project FAs, the Bank has clearly used its power to promote
the innovative adoption of integrated FRM strategies, using a
portfolio of complementary measures in a creative mix of inter-
ventions. We judge this to be a strength of its evolving prescrip-
tions, and one developed much sooner than might be expected
according to key FRM literatures where such an approach was
mainstreamed elsewhere only decades later. This has helped
make the Bank a policy leader for integrated FRM strategies,
and it deserves much credit for its positioning here. Our anal-
ysis also illuminates FRM as a specific field in which the Bank
has indeed clearly evolved as a Knowledge Bank through the
implementation of innovative modes of development (World
Bank 2024). However, we are not unaware of the limitations
of an analysis of just the Bank's FA's prescriptions, revealing
though this is. Further research should seek to examine our
conclusions against the experiences of recipient countries in the
implementation and impact of the FRM schemes that the Bank
has supported; this being the ultimate test of its aspirations and
contribution.

Data Availability Statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Endnotes

I Filtering for “flood” within the PDO was also tried, returning 179
results. This method was not pursued because it returned results

where FRM was a noted project benefit rather than the primary goal.
Furthermore, this method only captured results after the year 2000.

2There is some discrepancy between the “Bank Approval Date” and the
date on which the FA was signed. Titles here use the FA date. The proj-
ect ID should further clarify any discrepancy in naming conventions.
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