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Most water and development interventions aim to contribute to long-term sustainable

impacts. Given the uncertainties involved in these longer-term water development

projects, adaptive planning approaches hold promise to connect planning,

implementation and evaluation. Recent innovations report promising results, but

find limited wide-spread practice due to a relatively large distance from current

operational realities. Therefore, in this article we set out to investigate the real-world

benefits and barriers for adaptive planning, monitoring and evaluation as a tool for water

development interventions. To do so, we have stripped the advanced theoretic adaptive

planning approach to its essentials, for exploration in an ongoing water development

project. Application of the resulting three essential adaptive planning steps to a water

development project in Khulna, Bangladesh shows that these steps are feasible and can

support a more adaptive planning and management. In particular, they have helped to

surface critical assumptions and uncertainties, as well as associated adaptation actions

for the case. These were related to spatial development, water quality, finance, and

management capacity. However, results also show that the actual use of the proposed

steps is likely to be hindered by strategic misrepresentation. Our findings suggest this as

an additional and more fundamental barrier to the widespread use of adaptive planning

practices. We reflect on this barrier of strategic misrepresentation and on possible

mechanisms to counter it, in order to enable water development actors to make their

planning and evaluation arrangements more adaptive.

Keywords: adaptive planning, water and development, water supply, Bangladesh, evaluation

INTRODUCTION

Long-term sustainability has been one of the most important and challenging ambitions
of water and development interventions. The Sustainable Development Goals underscore
the importance of sustainable impacts, which endure over longer periods of time
(United Nations, 2015). At the same time, many development partners struggle to ensure
that water infrastructure continues to function and that reforms within water sector
organizations continue to be effective also after development projects have finished.

https://www.frontiersin.org/journals/water
https://www.frontiersin.org/journals/water#editorial-board
https://www.frontiersin.org/journals/water#editorial-board
https://www.frontiersin.org/journals/water#editorial-board
https://www.frontiersin.org/journals/water#editorial-board
https://doi.org/10.3389/frwa.2020.621971
http://crossmark.crossref.org/dialog/?doi=10.3389/frwa.2020.621971&domain=pdf&date_stamp=2021-01-15
https://www.frontiersin.org/journals/water
https://www.frontiersin.org
https://www.frontiersin.org/journals/water#articles
https://creativecommons.org/licenses/by/4.0/
mailto:l.m.hermans@tudelft.nl
https://doi.org/10.3389/frwa.2020.621971
https://www.frontiersin.org/articles/10.3389/frwa.2020.621971/full


Versteeg et al. Adaptive Planning for Water Supply

In recent years, this has led many of the key players in the
development sector to focus on long term and lasting impacts
in their development strategies (World Bank Group, 2013; ICAI,
2015; Ministry of Foreign Affairs, 2016). For instance, the Dutch
government has formulated a 15-year sustainability clause for
all its official development aid in water supply and sanitation
(Ministry of Foreign Affairs, 2016).

As a consequence, monitoring and evaluation arrangements
are required to assess the long-term impacts of water and
development interventions. It is no longer sufficient to account
for the direct use of development funds and the immediate
project outputs and short-term results. Also longer term impacts
need to be accounted for. A problem, of course, is that long-
term impacts of development interventions are difficult to predict
or control at the inception of new projects. Furthermore, after
a long period of time it is very hard to attribute observed
change or inertia to a specific development project that was
initiated many years ago. This creates challenges that cannot be
solved only by better ex-post evaluation designs and methods.
Rather, it also requires a rethinking of linkages between
evaluation, monitoring, implementation and planning for long-
term sustainability (Patton, 2011). This echoes observations
that for sustainable development, the fields of planning and
evaluation are likely to grow closer together (Chelimsky, 2019,
p. 83).

In recent years, adaptive planning approaches have emerged
as a new way to support long-term planning under uncertainty
(Lempert et al., 2003; Haasnoot et al., 2013; Walker et al.,
2013; Marchau et al., 2019). Similarly, the implications of
adaptive planning for evaluation have been explored as part of
developmental evaluation (Patton, 2011; Larson, 2018) and as
a logical extension of adaptive planning approaches (Hermans
et al., 2017). Adaptive planning approaches have been applied
to support water and delta management in countries such as
the United States (Lempert and Groves, 2010), the Netherlands
(Bloemen et al., 2017), and the United Kingdom (Ranger et al.,
2013). For developing countries, adaptive planning has been
explored by the UK Department for International Development
(Ramalingam et al., 2014), Australian Aid (Ladner, 2015), and the
World Bank (Choy et al., 2018), with explorations in the water
sector for strategic delta planning in Vietnam (Mekong Delta
Plan, 2013), and Bangladesh (BDP2100, 2017).

The research question that we pose in this article, is if these
adaptive planning methods can add value for the planning,
monitoring and evaluation cycles in international development,
where so far they have not been reported extensively. We seek to
assess if adaptive planningmethods can help to plan, monitor and
evaluate real-world water development interventions for long-
term sustainability. In doing so, our ambition is not so much
in offering yet another conceptual innovation, but in testing
the real-world applicability of recent innovations in adaptive
planning and management.

We first review existing planning and management
approaches for development projects, along with literature
on adaptive planning approaches. This review is used to
propose some relatively straightforward steps to make existing
planning approaches more adaptive. The application of

these steps is reported for a project in the water, sanitation,
and hygiene (WASH) sector in Bangladesh. The results
provide food for discussion and thought, with which we end
this article.

APPROACHES TO PLAN, MONITOR, AND
EVALUATE THE LONG-TERM
SUSTAINABILITY OF DEVELOPMENT
INTERVENTIONS

Recent Developments to Deal With
Long-Term Sustainability, Complexity, and
Uncertainty in the Evaluation Domain
Approaches such as results-based management, impact
evaluations, and performance management have dominated
planning, monitoring, and evaluation in most international
development organizations in the past years (United Nations
Development Group, 2011; OECD, 2017; United Nations Joint
Inspection Unit, 2017). Although there is debate about the
benefits and limitations of these approaches (e.g., Smith and
Radin, 2009; Raimondo, 2018) it is fair to expect that, for the
time being and for the foreseeable future, these remain the
dominant approaches to planning, management and evaluation.

A key feature of the results-based and impact-oriented
management approaches is the use of “causal linkages in a
hierarchy of results (inputs, activities, outputs, outcomes,
impacts) based on a theory of how change happens” (United
Nations Joint Inspection Unit, 2017, p. 20). In the planning
stage of development interventions, typically a theory
of change or a logic-model (Morell, 2019) is developed
that specifies the expected causal chain through which an
intervention would lead to a desired impact. Although
most of these contemporary management approaches
also have the ambition to describe change processes in
ways that go beyond straightforward linear logics (United
Nations Joint Inspection Unit, 2017), there are not yet
mainstreamed responses for dealing with non-linear complexity
(OECD, 2017).

The ambition to develop novel methods that can deal with
complexity and uncertainty has inspired a new wave of research
and investigation. In the evaluation field, systems approaches
are looked into for guidance on dealing with complexity, path
dependence, actor diversity, emergence, uncertainty, and non-
linearity (Patton, 2011; Ramalingam et al., 2014; Larson, 2018;
Moore et al., 2019). There are approaches that focus more on
the actor diversity and social implications of complexity and
there are approaches that focus more on non-linearity and
uncertainty in systems. Examples of the first are the actor-
oriented evaluation approach by Van Ongevalle et al. (2014),
game-theory methods for evaluation (Hermans et al., 2014) and
methods such as network analysis and agent-based modeling
(Ramalingam et al., 2014; Moore et al., 2019). Examples of
approaches to deal with uncertainty and emergence in systems
include outcome mapping (Earl et al., 2001), developmental
evaluation (Patton, 2011; Lawrence et al., 2018), problem-driven
iterative adaptation (Andrews et al., 2013), complexity informed
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theories of change (Ramalingam et al., 2014), outcome harvesting
(Wilson-Grau and Britt, 2012), and strategy testing (Ladner,
2015).

Beyond the evaluation field, in the more general field of
planning and policy analysis, attention has also focused on
systems approaches as ways to better deal with complexity
and uncertainties (Walker et al., 2013; Carey et al., 2015;
Marchau et al., 2019). Assumption-based planning approaches
stressed the importance of identifying the assumptions upon
which the success of the plan most heavily rest. Assumption-
based planning was developed in the late 1980s based on
systems thinking (Dewar et al., 1993), strategic assumption
surfacing and testing had already been developed earlier
(Mason and Mitroff, 1981). Similarly, scenario-based planning
methods were developed to deal with a variety of relevant
uncertainties and their development over time (Schwartz, 1991;
Enserink et al., 2010; Walker et al., 2013). More recently, these
assumption-based planning and scenario approaches have been
combined into adaptive planning approaches such as adaptive
policymaking (Walker et al., 2013), dynamic adaptive policy
pathways (Haasnoot et al., 2013) and adaptation pathways (Maru
et al., 2014). Monitoring and evaluation designs are essential
components of these approaches and can be based on pre-defined
plan vulnerabilities—along with outputs, outcomes and impacts
(Hermans et al., 2017; Walker et al., 2019). Researchers are now
using these methods to study community adaptation as part of
adaptive delta management (Kulsum et al., 2020), which can be
considered part of a wider scientific endeavor around notions
of adaptation, resilience and vulnerability, also in the context
of countries like Bangladesh (Kulsum et al., 2020; Nath et al.,
2020).

Despite the theoretical and methodological advances related
to understanding and managing adaptation, these adaptive
approaches are not yet mainstreamed as planning and evaluation
methods (Carey et al., 2015). Ramalingam et al. (2014) observed
that the analysis in their pilot applications remained at a
relatively high level of abstraction, removed from the more
operational side of things. Recommendations that were being
made based on these approaches, did not always correctly
factor in the existing organizational andpolitical constraints
(Ramalingam et al., 2014, p. 37). Others have similarly observed
that existing institutional or organizational restrictions might
not leave room to act on the recommendations to adapt
or change part of projects or programmes: Novel methods
seem too far removed from current skills and expertise with
planners, evaluators, and evaluation commissioners (Hermans
et al., 2014; Ladner, 2015) and many of the new approaches
are time and labor intensive (Ladner, 2015; Lawrence et al.,
2018).

Turning methodological innovations and adaptive planning
theory into practice, is thus likely to be served by some relatively
simple or smart extensions to make existing planning and
evaluation approaches more adaptive. Exploring the use of such
relatively simple extensions will create a better understanding of
the feasibility of underlying basic concepts, as a basis for further-
reaching and more demanding innovations toward adaptive
planning, monitoring and evaluation.

FIGURE 1 | Three additional adaptive planning steps.

A Proof of Concept Approach to Test the
Worth of Adaptive Planning for Evaluation
What could be a practical and basic approach that improves
adaptive planning,monitoring, and evaluation? Building on these
adaptive planning approaches and the growing use of systems-
approaches in evaluation and in water planning, an approach can
be proposed to strengthen planning, monitoring, and evaluation
for complex and uncertain problems. Following the underlying
basis of assumption-based planning, planners are triggered to
think beforehand of ways a plan might fail and to design adaptive
actions to guard against such failure.

The approach starts from a proposed plan or policy that
can provide a starting point for a more adaptive planning
approach. The existing plan provides what Walker et al. (2013)
call a “basic policy.” The adaptive planning approaches suggest
a fairly simple and practical approach that can add value while
being feasible in practice. It consists of three additional steps,
not yet included in mainstream planning and management
approaches (Figure 1):

1) Highlighting the key impacts and critical assumptions of
the planned development intervention based on its theory of
change or logic model,

2) Identifying relevant uncertainties by using contextual
scenarios, and

3) Formulating adaptation actions and their timing.

Together, these three steps will result in more adaptive plans,
including elements for monitoring and evaluation to help ensure
timely adaptation. The practice of most water and development
interventions is that they take shape through shorter-term
projects that fit into longer-term programmes and strategies. For
instance, a 2 year capacity development campaign in one or more
regional hospitals can be part of a larger 10 year strategy to
improve public health. The above three steps can be used for both
types of interventions. Starting at the project level, they could
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be used to extend project plans, by identifying both relatively
short-term and more longer-term uncertainties and adaptation
actions can be incorporated. The longer-term uncertainties and
adaptation actions for any given short-term project plan, can be
used to feed into adaptive monitoring arrangement of longer-
term strategies—and vice versa.

METHODS: EXPLORING ADAPTIVE
PLANNING FOR A REAL-WORLD
PROJECT

Case Study Approach
The three additional adaptive planning steps have been designed
as a relatively smart extension of current practices. The
expectation is that these steps are more practical to use than some
of the known innovations that are more demanding in terms
of time and expertise, and that are more distant from current
operational practices. However, even for an expected “simple”
approach, unforeseen challenges, barriers, opportunities, and
benefits may arise when applied in practice. Exploring these will
help assess underlying causes that support or hinder uptake of
similar, and more demanding and advanced approaches.

We used a proof of concept case (Kendig, 2016) to explore
the practical feasibility of a more adaptive approach. Given
that a known limitation of current innovative approaches is
their relatively large distance from operational realities, we
used an operational project case as a basis. This was a project
with a clearly delineated timespan. Still, the ambition for this
project was to contribute to longer-term sustainable impacts.
Many interventions take place through projects that, collectively
and over time, should create meaningful long-term impact.
In line with this, both short-term uncertainties were covered,
directly relevant for the actual project, as well as longer-
term uncertainties that could affect the objective of long-term
sustainable impacts.

The case that we used was a project to improve the urban
drinking water supply infrastructure and services in Khulna,
Bangladesh. For this Khulna Water Supply Project (Asian
Development Bank, 2020), the three steps of the adaptive
planning approach were applied early in 2018, when the project
was nearing its final stages. This meant that the results of our
“test” would not directly benefit this particular project, but
also, it meant that more clarity could be expected to exist with
various stakeholders about the uncertainties and complications
encountered. This would help our test of the usefulness of the
new basic adaptive approach.

Data Collection and Analysis
Two different strands of activities were done, whereby each time,
the existing project plan was scrutinized following the three-
step approach for adaptive planning (Figure 2). One activity was
with international sectoralWASH experts, experienced in similar
projects elsewhere. A second activity was with the direct project
stakeholders and key informants in Bangladesh. This process is
described further below; a more complete description of this case
application is provided in (Versteeg, 2018).

International Expert Workshop
For the first activity, a half-day workshop was designed to test
the adaptive planning approach with five international WASH
experts in Amsterdam, the Netherlands, on December 20, 2017.
The workshop design followed the three systematic steps of
the adaptive results-based planning approach. Five experts from
Simavi, a Dutch NGO, participated. Four experts were WASH
programme officers, a fifth expert was a planning, monitoring,
and evaluation manager. These international experts were
familiar with international WASH development projects, but not
with the specifics of the project in Khulna city in Bangladesh.
Project documents and a few key informant interviews had been
done to extract the relevant elements in the project design. Based
on this secondary project information, researchers developed
a project logic model with key outputs, outcomes, impacts
and assumptions.

During the first part of the workshop, the experts reviewed
the logic model of the project, assessing the expected causal chain
through which project interventions were expected to lead to the
desired impact. This helped to define impact and identify critical
assumptions. As part of this step, experts also looked into the
assumptions that were stated in the original project documents,
as part of the proposed loan and technical assistance grant by the
Asian Development Bank.

In the second part of the workshop the international experts
formulated relevant uncertainties that could affect long-term
planning of the project, as well as associated adaptation actions.
These were generated using a handful of plausible future
scenarios for Khulna City in 2025, which had been prepared
based on project documents prior to the workshop, and which
were introduced to the international experts. The scenarios were
developed with a contextual scenario approach (Schwartz, 1991;
Enserink et al., 2010).

Interviews With Local Key Informants
For the second activity, in January and February 2018, 11
local key informants were interviewed, project sites were
visited in Bangladesh and relevant documentation was studied.
Interviewees represented organizations directly involved in the
project planning and management (e.g., loan provider, executive
organization) as well as organizations in the direct environment
of the project (e.g., the local municipality). ADB, JICA, Khulna
City Corporation (KCC), Khulna Development Authority
(KDA), the Khulna Department of Public Health Engineering
(DPHE) were interviewed. The Khulna Water Supply and
Sewerage Authority (KWASA) was a key organization in this
project and therefore multiple representatives of KWASA
were interviewed separately, representing different roles:
general management, financial management, engineering, and
project management.

During the first part of the interviews, the causal chain
through which the project interventions were expected to lead
to the desired project impact was discussed. This was based
on the logic model that was also used during the expert
workshop. In the second step the local key informants were
asked to formulate relevant uncertainties in response to different
features from plausible future scenarios for Khulna city in
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FIGURE 2 | Application of the adaptive planning approach for the Khulna Water Supply project case.

2025. These scenarios were the same as for the workshop
with the international experts as reported in the previous
section. The third step was to formulate actions to adapt the
project plan to cope with the identified uncertainties. Discussion
about uncertainties and adaptation actions alternated as natural
response to the evolvement of the semi-structured interviews.

RESULTS FOR THE KHULNA DRINKING
WATER SUPPLY PROJECT

Introduction to the Khulna Water Supply
project
Khulna, the third largest city in Bangladesh, is located in the
south west area of the country (Figure 3) and has a population
of 1.5 million (Khulna City Corporation, 2014). To cope with
increasing water demand and to improve water supply services,
the Khulna Water Supply and Sewerage Authority (KWASA)
started the Khulna Water Supply Project in 2009, assisted by the
Japan International Co-operation Agency (JICA) and the Asian
Development Bank (ADB) (AsianDevelopment Bank, 2011). The
Khulna Water Supply Project was designed for a 6-year period
(2011–2017) and later extended until 2018. The project aim was

to expand the access to water supply services for the inhabitants
of Khulna.

At the time of the project’s inception, Khulna’s water supply
was based on the use of groundwater, pumped from nearby
aquifers. However, with the expansion of the city and the
depletion of groundwater tables, new water sources were needed
to meet the growing demands. The Khulna Water Supply
Project would build a surface water treatment plant that would
use river water as a source, and the project would extend
the distribution network to cover the whole city. This should
meet the urban drinking water demand until 2025 without
increasing the groundwater abstraction and thus without further
undermining the sustainability of this resource. The desired long-
term impact of the project was to improve the quality of life for
all residents and businesses in Khulna.

Adaptive Planning With International
WASH Experts
Step 1: Critical Assumptions
The international experts reviewed the project logic model. This
logic model outlined three key project components around the
construction of surface water treatment facilities, a drinking
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FIGURE 3 | Location map of Khulna city in Bangladesh.

water distribution network, and strengthening management
capacity for KWASA (Figure 4). The experts questioned the logic
of the project and in particular the original project assumptions.
The project assumptions that Khulna City would not expand
to include fringe areas and that the population of Khulna City
would not grow rapidly seemed questionable. But also for the
groundwater abstraction by private wells, they observed that this
could not be expected without additional action to control this.
To the international experts, these assumptions seemed to signal
more wishful thinking and desired developments, rather than
fairly realistic expectations, even within the 6-year time horizon
of the project.

Step 2: Relevant Uncertainties
Contextual scenarios were used to support the discussion of
relevant uncertainties. The underlying drivers for these scenarios
were urbanization (migration and population projections) and
climate change (mainly for future water conditions). This
resulted in a two-by-two scenario logic with four plausible
scenarios (Figure 5). The international experts used these
scenarios to examine the vulnerability of the project assumptions
in the face of different plausible future events and developments.

Relevant uncertainties were formulated that were likely to
be part of the intervention chain. The identified uncertainties
could be clustered into different categories, related to spatial
development, water quality and quantity, financial situation of
Khulna WASA and uncertainty about the management capacity
of KhulnaWASA (Table 1). For these uncertainties, no statement
was made on the distribution of short-term or longer-term
uncertainties. However, they were identified based on longer-
term scenarios for Khulna City in 2025. As Table 1 shows,
uncertainties were identified in relation to all main project
components. For instance, salinity increases in the river water
were considered a risk that could influence the water treatment
efforts and costs, the ability to effectively improve KWASA
management capacity was uncertain, as well as the project
assumptions regarding the financial underpinnings.

Step 3: Adaptation Actions
Within the third step, experts were asked to identify and
consider different actions as ways to adapt the current
project plan to meet possible conditions deriving from the
future scenarios. The type of adaptation actions mentioned
by the international experts concerned collaboration
among beneficiaries, social and demand-driven approaches,
policy activities, and institutional capacity strengthening
(Table 2).

Although the timing of actions was an important component
in the adaptive planning approach, this last component could not
be covered during the adaptive planning workshop. Prior steps
had consumed more time than anticipated, leaving no workshop
time for the international experts to address the timing of the
adaptation actions. Nevertheless, they shortly argued that the
adaptation actions should be implemented directly after project
completion, because all actions would be needed to adapt the
current project plan to meet future unforeseen developments.
These final considerations underscored that many of the
adaptation actions were formulated not in response to highly
uncertain developments, but perhaps more in response to basic
project assumptions that were considered overly optimistic by the
international experts. Also, this indicates that even with a long-
term horizon, short-term improvements are easily identified.

Adaptive Planning With Project Experts
and Local Stakeholders
The usefulness and practical feasibility of the proposed adaptive
planning approach was also explored based on semi-structured
interviews with eleven local key informants. The interviews
used the same preparatory materials as the expert workshop,
summarized in the text above and in Figures 4, 5.

Step 1: Critical Assumptions
The local key informants did not critically question the validity
of the project assumptions. Also, they did not question if the
project’s intervention logic would need to be reconstructed at
some point in time. The local key informants argued the project’s
logic model had been developed at the start of the project and
provided the design of the causal chain through which project
interventions would lead to the desired project impact. They
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FIGURE 4 | Logic model for Khulna Water Supply Project.

FIGURE 5 | Contextual scenarios for Khulna city in 2025.

considered the assumptions to be part of this design and therefore
to be fixed for the duration of the project.

Although the local key informants would agree that at least
some assumptions were vulnerable to be overturned by events
within the planning time horizon, there was no intention to

re-assess these assumptions during the course of project. The
local key informants did not question the relationship between
the longer-term impacts of the project and the underlying
assumptions. Rather, the main concern of the local project
stakeholders was toward the activities and outputs of the project
(Figure 4). Project success was formulated as the realization of
the short-term project activities.

Step 2: Relevant Uncertainties
Whereas the international experts identified four clusters
of uncertainties (see Tables 1, 2), the discussion with local
stakeholders resulted also in two clusters: urban growth and
financial sustainability.

The first cluster of urban growth uncertainty was similar
to the uncertainty used to design the contextual scenarios.
Urban growth—the population growth and expansion of Khulna
city—would have important consequences for the service area
of Khulna WASA and for the design of their projects. The
importance of these uncertainties was illustrated by local
stakeholders with an example from the project. In 2011, the
Khulna Water Supply Project started with the construction of a
water treatment plant that was to supply sufficient drinking water
to all citizens of Khulna city. The treatment plant was designed
for 110,000m3/day. However, in 2018 it was known that the water
treatment plant should have the capacity to produce a little more
than 143,000 m3/day, in order to serve the 1,500,000 citizens of
Khulna city (2018).

The second relevant cluster of financial uncertainties was
markedly different from the predefined scenarios. The financial
sustainability of Khulna WASA, as the project’s key stakeholder,
would affect the operation andmaintenance of the drinking water
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TABLE 1 | Uncertainties identified by experts during the adaptive planning

workshop.

Relevant uncertainties affecting the intervention chain

Cluster of

uncertainties

Uncertainties

Spatial development Unplanned growth

Growth of informal settlements

Water quality and

quantity

Water resource availability (pollution, salinity,

sea-level rise)

Water supply system (water demands, leaks and

illegal connections)

Finances Limited resources

High investment costs urban fringe areas

Large amount of non-revenue water

Reduced governmental support

Low water tariffs

Management capacity Shortage of capable staff

Turnover of competent staff

Lack of operation and maintenance skills

Conflicting interest

Unlawful activity and corruption

TABLE 2 | Adaptation actions identified in the adaptive planning expert workshop.

Uncertainty clusters Adaptation actions

Spatial development Collaboration between stakeholders (esp KWASA

Khulna water supply agency and Khulna City

Corporation)

Water quality and

quantity

Collaboration between stakeholders (KWASA, KCC,

citizens, and others)

Financial situation Development of a business plan

Law enforcement to cut illegal connects

Lobby activities

Collaboration with the private sector

Management capacity Training of KWASA staff

Consultation with other stakeholders

Communication strategy

infrastructure developed in the project, as well as the financial
sustainability of the project. The main source of income for
Khulna WASA was collecting revenue from the sale of available
water services. The KWASA income at the time of the interviews
was reported to be Tk. 3,500,000 per month (roughly equivalent
to 39,000 Euro). It goes without saying that these amounts would
not leave any room for savings or investments. The low water
tariffs in Khulna city and the significant amount of non-revenue
water were the key reasons for this low income. Non-revenue
water referred to water that was lost in the system—either
through physical losses or through administrative losses due to
unpaid bills or illegal connections. Both the low water tariffs and
high amounts of non-revenue water, were not so much future
uncertainties, but existing problems. The uncertainty related to

TABLE 3 | Results of interviews with local key informants: uncertainties and

adaptation actions.

Uncertainties Adaptation actions

Current and future area to

cover with Khulna WASA’

water supply services

Expansion of the capacity of the water

treatment plant

Add an already existing treatment plant for

non-residential water to the drinking water

system of Khulna WASA for residential usage

Financial sustainability of

KWASA

Introduction of district metering areas

Increase the water tariff in Khulna city

the question if these problems could be tackled successfully in
the future.

Step 3: Adaptation Actions
This resulted in four actions to adapt the current project
plan (Table 3). Two of the adaptation actions were defined to
cope with unforeseen urbanization developments for Khulna
WASA’s water supply services. The other two adaptation actions
were defined to cope with the uncertain financial situation of
Khulna WASA.

The first action mentioned by the local key informants to
cope with urbanization developments, was the expansion of the
capacity of the project’s drinking water treatment plant. Several
times during the interviews, the local key informants mentioned
that an additional drinking water treatment plant would be
needed to serve all citizens of Khulna city. The construction of
additional treatment capacity was seen as a necessary follow-
up project for Khulna WAS by local experts, including one of
the loan-providing stakeholders. A second, somewhat similar
adaptation action, was to add an already existing drinking water
treatment plant to the drinking water system of Khulna WASA
for residential usage. A separate treatment plant was operated to
supply water to government organizations only and was reported
to have excess capacity. This government organizations’ drinking
water treatment plant thus could be used to complement the
supply capacity to cope with the growing demand for potable
water in the larger Khulna city area.

In response to the uncertainty about the financial
sustainability of Khulna WASA, district metering areas were
mentioned as an adaptation action. In Khulna the distribution
networks could be organized in 5 blocks and then further divided
into 10 district metering areas per block. Amounts of inflow,
outflow, and consumption could be diligently monitored for
each area, to identify and minimize non-revenue water. Another
adaptation action was to increase the water tariff in Khulna
city. An appropriate tariff setting for the water usage would
make operation and maintenance by Khulna WASA financially
viable. It was suggested for tariffs to be raised. According to
the national Water and Sewage Authority (WASA) Act (1996),
Khulna WASA was allowed to increase water rates up to 5% in
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a financial year. Within these legal limits, are more appropriate
tariff setting could be achieved within 6 years.

Little time was left for the discussion of the timing of
adaptation actions, but it was nevertheless discussed partly
during many interviews. The local key informants argued that
Khulna WASA would not be able to provide potable water to all
citizens of Khulna city without additional actions, and therefore
would not achieve the aimed impact of Khulna’ Water Supply
Project. They argued that therefore the adaptation actions should
be implemented as soon as possible.

Some local key informants also argued for a certain sequence
in the timing of adaptation actions. The construction of an
additional or expanded drinking water treatment plant would be
time consuming and would require a high investment. Adding
the existing treatment plant for governmental use to the supply
network would probably be less time consuming and would
require a smaller investment. Its effect would be less, but it might
be useful as a short-term immediate step. Also increasing the
water tariff could be a relatively easy because Khulna WASA did
not depend on other parties as long as it would stay within the 5%
bandwidth. Introducing district metering areas could be a time-
consuming action but could also help to significantly reduce the
amount of non-revenue water and therefore big revenue losses.

Combining the Results From International
Experts and Local Stakeholders
The designed adaptive results-based planning approach was
applied twice to explore its usefulness and practical feasibility
for real-world development project to support long-term
sustainability. Both the international experts and the local key
informants executed the three additional steps of the proposed
adaptive approach. The steps worked with both the international
experts and the local key informants, but in different ways.

The international experts were well capable of the surfacing
critical assumptions. Their review of the project resulted in the
identification of various critical assumptions for the Khulna
Water Supply project, many of which seemed to have been
violated almost from the onset of the project. The international
experts could also discuss a rich set of uncertainties, based
on their experiences with similar projects in various parts of
the world and triggered by the pre-developed scenarios. The
international exports were not able to formulate very specific
adaptation actions. They lacked the context specific knowledge to
formulate adaptations actions adequate for the local conditions.
The adaptation actions raised by the international experts
were mostly general actions: increase collaboration across
stakeholders, train the staff involved and increase enforcement
to reduce illegal water use.

Where the international experts readily criticized key project
assumptions, the local key informants did not do the same.
They appeared to focus on justifying the project rather than
critically scrutinizing its underlying assumptions. Also, the local
project stakeholders focused on the immediate project outputs
much more than on its longer-term impacts. The use of future
scenarios was a very useful step for this group, which enabled
them to identify and discuss some uncertainties without openly

criticizing existing project designs. In most interviews, these
discussions of uncertainties were directly related to the discussion
of adaptation actions to cope with potential plan vulnerabilities.
These locally generated adaptation actions were quite specific and
operational, in contrast to the adaptation actions identified by the
international experts.

DISCUSSION

The Application of the Adaptive Planning
Steps
The results for the Khulna Water Supply Project show that the
steps identified for more adaptive planning are feasible, perhaps
with the exception of the last sub-step related to the timing of
adaptation action.

The first steps helped to find critical assumptions that can
affect long-term sustainability. In this case, a key insight was that
many of the key planning assumptions seemed to be violated
already at the time of the study, before the project construction
cycle was finished. This was suggested in strong signals by the
international experts and was more tacitly acknowledged by the
local project stakeholders. Rather than calling the Khulna Water
Supply Project an outright failure, and thereby jeopardizing
its completion and downplaying the significant and much
needed improvements it did represent, local stakeholders readily
identified several specific adaptation actions for future follow-
up projects.

Adaptation actions were identified, but one could question
if these actions were actually adaptation actions as understood
in the current adaptive planning approaches. For one, the
vulnerability of the current project was such that additional
actions seemed required and useful already on the short-term
and for fairly certain developments, even before longer-term
uncertainties and adaptations would come into play. When the
new treatment plant constructed under the current project would
become operational, it would not be able to meet all water
demands, while also the management and financial capacity of
the Khulna WASA would remain a key source of concern.

Also, the practical feasibility and room for maneuver was
not critically reviewed. How much additional funds would be
required for the local level adaptation actions, and how much
social and political support would they have? We worked with
local key informants, which suggests some level of practical
feasibility, but only in a rather limited sense. For an actual
test, more would need to be done to critically assess practical
feasibility of adaptation actions.

Strategic Misrepresentation in Project
Planning
An important point across our case findings, is the violation
of key project assumptions. Literature suggests that this might
not be a unique phenomenon. According to Flyvbjerg (2007),
planners and promoters misrepresent costs, benefits, and risks
of projects, in order to increase the likelihood that their project
gains approval and funding. Planners and promoters purposely
define scenarios of success and gloss over the potential for

Frontiers in Water | www.frontiersin.org 9 January 2021 | Volume 2 | Article 621971

https://www.frontiersin.org/journals/water
https://www.frontiersin.org
https://www.frontiersin.org/journals/water#articles


Versteeg et al. Adaptive Planning for Water Supply

failure. Pickrell (1992) and Altshuler and Luberoff (2004) found
that municipal governments officials applying for senior-level
government funding have an incentive to underestimate the cost
of their projects. They do so to make the projects more attractive
to provincial or federal governments.

Politicians and project promoters have an incentive to
underestimate the costs of their desired infrastructure
plans to make the plans more appealing to voters. And
contractors competitively bidding for projects may strategically
underestimate costs. They know that once they are awarded
with the job, they can drive up the price through change orders.
This results in the pursuit of ventures that are unlikely to come
in on budget or on time, or to deliver the promised benefits.
Competition between projects and authorities creates political
and organizational pressures that in turn create an incentive
structure that makes it rational for project promoters to
emphasize benefits and deemphasize costs and failures. A project
that looks highly beneficial on paper is more likely to get funded
than one that does not (Flyvbjerg, 2007). Flyvbjerg (2007) thus
identified strategic misrepresentation about the cost, benefits,
and risks involved as a main problem in major infrastructure
developments. Literature suggests that similar mechanisms are at
play in development aid, with incentive structures existing with
donors and recipient countries points (e.g., Savedoff et al., 2005;
Morton, 2013; Watkins and Swidler, 2013).

Strategic misrepresentation has important implications for
adaptive planning approaches. Managing projects for long-term
impacts starts with realistic planning, and the development of
different alternative pathways to respond to different types of
uncertainties. Strategic misrepresentation leads to an unrealistic
project. None of the key stakeholders has anything to gain
from scrutinizing project plans for critical assumptions and
uncertainties, as this is likely to make the overoptimistic planning
assumptions explicit and thus put project funding at risk.
However, if the critical assumptions and uncertainties cannot be
surfaced, they cannot provide a basis for longer-term monitoring
and adaptive planning either.

Using Adaptive Thinking to Counter
Strategic Misrepresentation
In order to enable long-term sustainability in development
projects, it is important to objectively assess and discuss
the criticality of the project assumptions. With strategic
misrepresentation, this is not likely to happen. Our case findings
also help us to identify some counter-mechanisms though,
which can be incorporated in planning and funding cycles as
reality checks to counter the more “cynical” incentives in the
planning system.

Based on the insights of this research, it can be recommended
that different components of the adaptive planning approach
for long-term sustainable WASH services should be practiced
by different involved parties. In this, it is important to use the
diversity of expertise and roles, including directly involved local
experts, independent experts at some distance, methodological
experts that can help in the facilitation of the process and funding
agencies. One possible way of doing this, based on our case
exploration, could be the following:

• Independent (not directly involved) sectoral experts can be
called upon to identify and review critical assumptions for
project impacts;

• Contextual scenarios can be used with directly involved
project stakeholders to enable them to discuss critical
assumptions in non-threatening ways, and to get
their knowledge about context-specific and feasible
adaptation actions

• An independent or impartial analyst or planning expert would
facilitate these steps and prepare the necessary inputs, such as
contextual scenarios (cf. Ladner, 2015).

• Ensuring that such independence and rigor is applied in the
process, could be a role of funding agencies and donors—even
if we acknowledge this can be problematic in light incentives
for strategic misrepresentation discussed above.

Local project stakeholders could be tasked with the enforcement
of these mechanisms, but are not likely to do so. As argued by
Morton (2013) in any relationship, the provision of funds from
one entity to another establishes a power imbalance that favors
the funding agency, with the funding agency able to set the terms
of the relationship, and the recipient ultimately forces to serve
these terms. Thus, it would be the funding agencies that would
need to oversee and demand these mechanisms to be put in
place for any project funded. This requires also a change within
many of these funding agencies. It requires accountability and
performance management systems that acknowledge complexity
and the need to adapt.

CONCLUSION

Managing water and development interventions for long-term
sustainability requires more adaptive forms of planning,
monitoring, and evaluation. Monitoring and evaluation are key
to measure, understand and manage long-term sustainability.
These need to be linked to planning systems that allow for
reasonable adaptations within a longer-term planning time
horizon. The dominant planning and management approaches
for water development, such as results-based management,
currently leave limited room for this. A rethinking of the linkages
between planning, implementation and evaluation over longer
periods of time is thus required. Recent innovations in this
field report promising results, but also limited wide-spread
practice due to a relatively large distance from current
operational realities.

Therefore, we have used insights from adaptive planning
approaches to develop a first smart and simple extension to
make mainstream planning and management practices more
adaptive. The resulting approach takes a proposed plan as its
starting point, and then adds three adaptive planning steps: (1)
defining the critical assumptions in the project, (2) defining
relevant uncertainties by using contextual scenarios, and (3)
defining adaptation actions and specifying the timing of these.
This adaptive planning approach was explored for its usefulness
and practical feasibility for a water supply project in Bangladesh.

The steps proved feasible and resulted in the identification
of assumptions, uncertainties, and adaptation actions. Different
roles were being filled by international experts and local project
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stakeholders. International experts were skilled at highlighting
critical assumptions and vulnerabilities in the plan, while local
stakeholders were much better at identifying useful adaptation
actions, triggered by pre-developed contextual scenarios.

Case results also suggested an important barrier to the
real-world application of the adaptive approaches, less
highlighted in earlier studies in the water and delta management
fields. Strategic misrepresentation disturbs realistic project
planning. Yet adaptively managing projects for long-term
impacts starts with realistic planning, and the development
of different alternative pathways to respond to different
types of uncertainties. Incentives in current planning and
management systems steer actors away from realistic planning
and acknowledgment of uncertainties. We expect that some
of these negative incentives for strategic misrepresentation
could be countered by ensuring an appropriate but different
role for key planning actors: Independent international experts,
local project stakeholders, independent adaptive planning
experts, and project funding agencies and donors. Adding and
institutionalizing these different roles in water and development
planning arrangements, will help a more realistic and hence
adaptive approach to planning, monitoring and evaluation for
long-term impact in the water sector.
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