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ABSTRACT ARTICLE HISTORY
Representatives from 14 countries worldwide worked together on Received 8 April 2020
improving their monitoring and ultimately their water manage- Accepted 25 August 2021

ment to reach the Sustainable Development Goal (SDG) 6 goals KEYWORDS

by 2030, thereby testing the Information Strategy Model (ISM). This Sustainable Development
model is developed to support identifying the need for information Goal 6; national water

for water management. In a workshop setting, participants were monitoring and assessment;
instructed and subsequently developed the ISM for their own situa- Information Strategy Model;
tion. The results show that the ISM fulfils its task of structuring the sustainable water
development and improvement of a monitoring network, but can management; information
be enhanced by adding detailed information for specific elements needs

and needs explanation and assistance to be of use.

Introduction
In its 2030 Agenda, the United Nations General Assembly (UNGA) set out to:

end poverty and hunger [...] protect the planet from degradation [...] ensure that all human
beings can enjoy prosperous and fulfilling lives [...] in harmony with nature [...] foster
peaceful, just and inclusive societies which are free from fear and violence. (UNGA, 2015)

To achieve this, following up on the Millennium Development Goals, a framework of 17
Sustainable Development Goals (SDGs) has been set up, for the period 2015-30. These goals
are accompanied by 169 global targets, relating to development outcomes and means of
implementation. Agenda 2030 recognizes that social and economic development depends on
the sustainable management of our planet’s natural resources. The increased attention on
water in the global political agenda, more specifically water scarcity and water pollution as
well as safe drinking water and sanitation, are reflected in SDG 6’s mission statement: ‘Ensure
availability and sustainable management of water and sanitation for all.’

Global key success indicators have been defined to track progress towards the SDGs at
the global level, and countries are requested to report on the national situation using the
indicators. SDG indicators are defined ‘to be as useful as possible for as many countries as
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possible’. However, they are not exhaustive and other indicators for national policy- and
decision-making processes are important to consider, therefore countries should not
focus solely on the SDG indicators (UN-Water, 2017a).

From the data as collected in 2017 on the SDG 6 indicators, UN-Water concluded that
there is a lack of information in many countries and expressed the need to localize and
adapt the global SDG 6 targets to the country context (UN-Water, 2018): ‘National
governments must decide how to incorporate SDG 6 targets into national planning
processes, policies and strategies, and set their own targets, taking into account local
circumstances.” Further to this, ‘effective water resources management needs more and
better data’ and ‘less than half of Member States have comparable data available on progress
made towards SDG 6 targets’ (UN-Water, 2018, p. 23). The report also concludes that
‘Sustainable management of water and sanitation underpins wider efforts to end poverty,
advance sustainable development and sustain peace and stability’, and that achieving SDG 6
is essential for progress on all other SDGs, and vice versa (p. 23). Additionally, from the
Global Workshop for Integrated Monitoring of SDG 6 on Water and Sanitation held on
21-23 November 2017 in The Hague, the Netherlands, there was, among others, a call to
‘assist countries in developing and operating national information systems’ as well as
support to improve monitoring methodologies and data collection procedures (p. 26).

In many countries, large amounts of data are collected by water management organi-
zations to support the evaluation and development of water management and water
policy. The data collection is often criticized by policymakers for not being useful. This is
called the ‘data-rich-but-information-poor’ syndrome: a situation in which data are
collected without a clear view of what information is to be produced out of them. It
generally follows from a situation where information expectations are insufficiently
evaluated, while, on the other hand, the expectations of information users may be higher
than the monitoring system is capable of providing (Timmerman et al., 2010c; Ward
et al., 1986). In many other countries, the availability of data is inadequate to support
water management, especially when it comes to water quality data (UN-Water, 2016). In
both situations, there is a need for careful consideration of the information needed to
ensure that useful information is collected at the least cost.

With this in mind, the Dutch Ministry of Infrastructure and Water Management set
out to support countries to improve their national monitoring and the collection of data
and information at the national level. The goal was to enable countries to improve their
water management and ultimately reach the SDG 6 goals by 2030, focusing on SDG 6.3
for water quality and SDG 6.4 for water-use efficiency, meanwhile keeping in mind that
design of a monitoring network asks for a structured approach (Behmel et al., 2016;
Strobl & Robillard, 2008; Timmerman et al., 2000).

To support a structured approach, the authors built a framework. This started by looking at
the experiences from a pilot programme that was initiated in 1997 to test the Guidelines on
Monitoring and Assessment of Transboundary Rivers (Adriaanse et al., 1997), a document
developed under the Convention on the Protection and Use of Transboundary Watercourses
and International Lakes (UNECE, 1992). The guidelines describe the respective steps in
designing and executing monitoring networks, and the subsequent data storage, data handling
and reporting (Timmerman et al., 1997). The pilot programme led to an improved version of
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Figure 1. The information cycle.
Source: Timmerman et al. (2000).

the guidelines in 2000 (UNECE-TFEMA, 2000) and the Strategies for Monitoring and
Assessment that were published in 2006 (UNECE, 2006). Both documents build upon the so-
called information cycle (Figure 1).

For the purpose of improving national monitoring networks, the need for a more
value-based framework was recognized. Such a framework should describe the rationale
for why the information is needed. The framework chosen was the Business Model
Canvas as developed by Osterwalder and Pigneur (2010) (Figure 2). The Business
Model Canvas is a framework that helps to develop the logic of a business and it has
been widely tested. The authors considered that this model, in a modified form, could
also work for the business of monitoring.

Key Key Value Customer Customer
Partners Activities Proposition Relationships Segments
Key Channels

Resources
Cost Revenu streams
Structure

Figure 2. Business Model Canvas.
Source: Osterwalder and Pigneur (2010).
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A new framework was created by integrating the information cycle and the
Business Model Canvas, accounting for SDG 6 and related water monitoring. The
new framework is called the Information Strategy Model (ISM). The ISM was tested
during a workshop in May 2019 in Delft, the Netherlands, with representatives of 14
countries worldwide: Chile, Colombia, Egypt, Ethiopia, Indonesia, Jordan, Kenya,
Myanmar, the Netherlands, Peru, Poland, Tajikistan, Uganda and Vietnam. During
this workshop the country representatives were challenged to take a first step in
developing a value-based monitoring system using the ISM. The information cycle
and the Business Model Canvas will be shortly described as well as the targets and
indicators under SDG 6.3 and 6.4.

The information cycle

The information cycle is a process model describing the sequential steps in the develop-
ment and implementation of an information system (Figure 1). The context for the
information system is the water management process; information is required to support
decision-making and the output from the information system feeds into this decision-
making. Going from information required to information obtained, the following steps
are distinguished (Timmerman et al., 2000):

¢ Information users in cooperation with information producers decide upon the
characteristics of the information needed (information needs).

¢ Information producers decide upon the best way (i.e., strategy) to collect information.

e The data are subsequently collected.

e The collected data are analysed and the results interpreted relative to the informa-
tion needs.

¢ The resulting information is presented and transferred to the water management
process where it is utilized.

The Business Model Canvas

The Business Model Canvas shows the logic of how a company intends to make money,
described through nine basic building blocks (Osterwalder & Pigneur, 2010):

e Customer Segments: defines the different groups of people or organizations an
enterprise aims to reach and serve.

¢ Value Propositions: describes the bundle of products and services that create value
for a specific Customer Segment.

¢ Channels: describes how a company communicates with and reaches its Customer
Segments to deliver a Value Proposition.

e Customer Relationships: describes the types of relationships a company establishes
with specific Customer Segments.

e Revenue Streams: represents the cash a company generates from each Customer
Segment.

¢ Key Resources: describes the most important assets required to make a business
model work.
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e Key Activities: describes the most important things a company must do to make its
business model work.

e Key Partnerships: describes the network of suppliers and partners that make the
business model work.

e Cost Structure: describes all costs incurred to operate a business model.

Figure 2 shows the nine building blocks within the overall framework. By filling in all
the blocks, the business model of a company becomes clear and can be improved. There
is no order in the different blocks: the model gives an overview and shows the linkages
between the blocks.

SDG 6

The goal of SDG 6 is to ensure the availability and sustainable management of water
and sanitation for all by 2030. The target of SDG 6.3 is to improve water quality by
reducing pollution, eliminating dumping, and minimizing the release of hazardous
chemicals and materials, halving the proportion of untreated wastewater and sub-
stantially increasing recycling and safe reuse globally by 2030. For this target, two
indicators are developed:

e Proportion of wastewater safely treated: defined as the percentage of wastewater
generated by households and economic activities that is safely treated.

¢ Proportion of bodies of water with good ambient water quality: defined as the
percentage of water bodies in a country with good ambient water quality.

The target of SDG 6.4 is to substantially increase water-use efficiency across all sectors
and to ensure sustainable withdrawals and the supply of freshwater to address water
scarcity and substantially reduce the number of people suffering from water scarcity by
2030. For this target, the following two indicators are developed:

e Change in water-use efficiency over time: defined as the output from a given
economic activity per volume of net water withdrawn by the economic activity.

o Level of water stress: freshwater withdrawal as a proportion of available freshwater
resources, defined as the ratio between total freshwater withdrawn by all economic
activities and total renewable freshwater resources, after taking into account envir-
onmental water requirements.

For more information on SDG 6 and the related indicators, see UN-Water (2017b).

Objectives and method of the study

This study focuses on testing the ISM as a framework to support countries in developing
and improving their national monitoring and collection of data and information. The
framework was tested by representatives from 14 countries during a workshop setting in
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which the ISM was applied for each country. Discussions at the end of the workshop and
interviews after the workshop are used to draw conclusions on the applicability of the
ISM. This paper describes the ISM and the way it was tested.

The ISM

The ISM (Figure 3) transforms the nine building blocks of the Business Model
Canvas by implementing the insights from the information cycle to these building
blocks. In this section, we will describe the respective building blocks including
the ideas behind those blocks. The first seven blocks focus on designing the
information strategy; the last two focus on how to implement that strategy. The
block ‘Problem definition’ should be filled first, as the other blocks are related to
it. The numbers show a logical order to fill in the block, but apart from block 1,
this is not necessary. And it is recommended to reiterate the model after first
filling in all blocks.

3.
2.
Key
Relevant Information
4 Policies 1y Needs
Identify the Problem What A.
Key Partners relevant policies Definiti information do
d : efinition
an that link to your you need to Ladder
Stakeholders problem. Wikt broblei ImI!)I'emen:j Approach
Whichik occurring in your ekl
m'f . e:d area, and what Taking into
st’;iehoel(:e?'s do 6. e o 5 = ouihe
il information do g ladder approach,
B i’ you need to how do you plan
Lotz o Ta.rgets identify how it Key Resources to solve the
information and and Indicators e oned and Tools problem?
|mpl.er.ne;1t c | and whether it is
policies? a:}ro:;gp \ improving? What resources
indith e and tools can
dd ors you use to fulfil
agaressyoun your information
problem and Aaed
what ’
7. 8
Resource Needs Planning
What resources do you already have in terms of .
funding, HR, experience and expertise, and how Lodkatitie nostz andlongstetmiplanng enat

Figure 3. The Information Strategy Model (ISM).
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Problem definition

The problem definition is the heart of the ISM. At the basis of the problem definition lie
the policies that describe the goals and objectives for water management. Decision-
makers in general know the reasoning behind the objectives, and this reasoning needs
to be translated into information objectives (Timmerman et al., 2010b). A proper
problem definition is therefore imperative. However, water management problems
tend to be vague and loosely specified. For instance, the problem as stated may be that
there is too little water in summer. The information needed resulting from this problem
could be precipitation, evaporation, river discharge, water abstraction volumes, etc. By
better specifying the problem, it becomes clearer what information would be needed
(Timmerman et al., 2000). For instance, the problem can be rephrased as ‘water avail-
ability for irrigation is limited in summer’. The problem definition should therefore be
specified as precisely as possible to enable the development of a monitoring system.

Relevant policies

Policies lay down the consensus among policymakers on the norms and values attached
to a problem situation by describing a series of policy objectives for different themes. The
policy objectives together help to reach the overall aim (Timmerman et al., 2010b). The
policies include the rules, intent and instruments with which governments manage
human uses of water, control water pollution and meet environmental water needs,
among others. Policies include the legal and regulatory framework, and the planning and
the implementation practices around water management (The CEO Water Mandate,
2010). As such, policies help define what the problem is, and they provide directions for
solutions. Identifying the relevant policies consequently also helps in defining the
problem.

Moreover, an important flaw in many reports is that, although generally rich in
statistical data, they are of limited use in the state-of-water assessment and in the
policymaking process. The analytical part of the assessments has to be improved to
make the assessments more relevant in the policymaking process (EEA, 2011). To this
end, an inventory of the relevant policies is needed.

Key information needs

The purpose of monitoring is to help policy- and decision-makers at all levels of
government to identify challenges and opportunities, set priorities for more effective
and efficient implementation and communicate progress, or lack thereof (and therefore
associated requirements), to ensure accountability and generate political, public and
private sector support for further investments (UN-Water, 2017a).

A translation from the problem definition into information needs is consequently
needed, entailing deliberation about different values and discovering the reasoning
behind the policy objectives (Timmerman et al., 2010a). Different types of informa-
tion, such as social, economic and ecological information, information about the
implementation of measures, and information about the degree to which the policy
objectives are reached to enable recognition of change (Timmerman et al., 2011), are
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needed for proper water management. General information to be collected includes
(Timmerman, 2014):

¢ Baseline information: this is largely geo-hydrological information on the catchment
area (area size, area delineation, hydrological and meteorological information, etc.)
and socio-economic information (demographic data, economic activities, land use,
etc.). Much of this information is available in most countries, also taking into account
open data and remote sensing, although sometimes incomplete and/or outdated.

¢ Information about the use and problems: this is information about activities that
influence the water system (drivers) and the effects of the activities on the water system,
and vice versa (pressures). This information is often available, but fragmented and
incomplete. Information on the pressures can partly be derived from information
about the drivers.

e The status of the water system: this is information about the water quality and
quantity and is usually collected through monitoring networks. In many countries,
such networks are only partial present or absent and data availability is limited.

¢ Policy options: this is information about the possible policy options, their implementa-
tion and the effects these may have on the water system (responses). The abovemen-
tioned information is necessary to determine the effectivity and efficiency of policy
options. Decision support systems can be helpful to make projections about the effectiv-
ity of measures.

Formulating the specific objectives of the information system is the most important
and most difficult step (MacDonald, 1994). And the use of monitoring information in
decision-making is often diffuse and indirect (Hermans et al., 2013). Attempts should be
made to explicitly provide the link between the policies and problem definition, and the
information needs. Preferably, this is done in close collaboration with the key partners
and stakeholders (Timmerman et al., 2010c). The Driving force-Pressure-State-Impact—
Response (DPSIR) framework largely covers for the abovementioned information ele-
ments and is useful to explain the cause-eftect relationships and distinguishing between
the different aspects of water management issues (Timmerman et al., 2011).

Key partners and stakeholders

Monitoring is also a process of collaborative problem-solving through the generation and use
of knowledge, and by corrective action based on shared decision-making involving all
stakeholders. It is important that the information coming from the monitoring system
supports stakeholder’s capacity for analysis and problem-solving, and that it builds commit-
ment to implementing any recommended corrective actions (Hilhorst & Guijt, 2006).
Stakeholders include the relevant decision-makers and others responsible for water manage-
ment, but also the people who are directly or indirectly affected by or otherwise involved in the
problem as defined. Mapping of stakeholders and stakeholder networks help to identify the
people who need to be involved in developing the information strategy (McNicholl et al., 2017;
Schiffer & Hauck, 2010). Identifying the key stakeholders thus relates to the relevant policies
and the problem definition.
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Monitoring also builds on a range of information sources. The partners that can
provide relevant information should therefore also be identified. These include statistical
institutes, geographical or geological institutes, environmental protection agencies,
hydro-meteorological institutes, research institutes and agencies responsible for mon-
itoring. Depending on the information needs as identified, the relevant partners can be
sought.

Key resources and tools

Looking at the information needs, specific resources and tools may be needed. For
instance, if areal mapping is needed, remote sensing, an airplane or a drone could be
needed. For water quality purposes, sensors and laboratory facilities may be needed.
Moreover, analytical tools and resources are needed to process the information coming
from the monitoring network. Also, personnel are needed who can operate the various
facilities. The level of capacities and expertise of the personnel needs to be specified. And
funding is needed to develop and maintain the information system (e.g., Graveline et al.,
2010; Harmancioglu et al., 1998; Pellerin et al., 2019; Strobl & Robillard, 2008). This block
therefore focuses on inventorying what resources and tools would be needed to fulfil the
information needs irrespective of if these are readily available.

SDG targets and indicators

The SDG targets are defined broadly, and the problem definition may well fit within one
or more of the targets. If this is the case, a comparison can be made between the
respective SDG indicators and the key information needs as identified. This comparison
will help to determine which SDG indicators can be used to fulfil the key information
needs and what information would be needed additionally. In this way, the information
strategy will both provide information for tackling the problem as well as provide
information for reporting under SDG 6.

Ladder approach

The ladder approach as used in the global indicator methodologies is largely on improv-
ing the information available to populate the indicators.

The concept of progressive monitoring was developed to enable as many countries as
possible to engage in SDG 6 monitoring, starting at a relatively simple and inexpensive
level and becoming progressively more ambitious over time, as country capacity and
resource availability improve. (UN-Water, 2017a, p. 27)

At a more generic level, the ladder approach starts from the question: Do I have enough
information to act? If yes, then there is no need to collect further information (Figure 4).
This is founded in the fact that in a data-poor environment one should only focus on the
information needed to mitigate the most pressing problems. Getting a more balanced
view of the situation based on a set of indicators is further up the ladder. The ladder
approach determines the extent of the information strategy and therewith the effort
needed to implement it.
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Figure 4. The ladder approach.

Resource needs

Now it is time to start developing the information strategy. The inventory of key
resources and tools gives an overview of what is needed to implement the information
strategy, while through the ladder approach limitations are set to what will actually be
implemented. Looking at the already available resources and tools, now it is time to
identify what is actually needed and also what is additionally needed. This includes,
among others, funding, personnel with the relevant competencies, housing, and technical
facilities such as apparatus, computers, software, etc.

Planning

Subsequently, planning needs to be made on how to implement the information strategy
as designed: what needs to be done when? This includes looking at interdependencies of
activities and putting them on a timeline.

Testing the ISM
A workshop setting

For the purpose of supporting the countries in improving their monitoring networks as
well as to test the ISM, a workshop was organized. The goal was to enable the
participating countries to improve their water management and ultimately reach the
SDG 6 goals by 2030 by improving the collection of data and information at the
national level with the use of the ISM. At the same time the ISM was tested for its
suitability to increase the capacity of countries to further develop and improve their
water quality and quantity information networks to better support their water manage-
ment. The focus was on water quality and availability, specifically on SDG targets 6.3.1
(Proportion of wastewater safely treated), 6.3.2 (Proportion of bodies of water with
good ambient water quality) and 6.4.2 (Level of water stress: freshwater withdrawal as
a proportion of available freshwater resources) for both surface water and groundwater.
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The workshop setting enabled us to provide all participants with the same information
about the ISM. Any difference in between countries could as a result not be attributed
to a difference in instructions.

The information network to be developed through the ISM includes monitoring
networks as well as the regular collection of other types of information (see below). To
this end, the workshop focused on presenting approaches, tools and methods for
determining information needs for monitoring. The ISM was subsequently tested
through hands-on sessions to apply the ISM in the countries’ situations.

The ISM deals with the different types of information as mentioned above and
how they contribute to improved water management. An important issue is collect-
ing status information, often an important bottleneck in countries’ information
system. The ISM provides guidance on how to develop an information system,
even under limited availability of resources. Finally, the ISM deals with developing
policy options.

Set-up of the testing of the ISM

Representatives from 14 countries worldwide participated in testing the ISM. The
participants were asked to bring one case study of a water management challenge
including supporting information about their challenge, such as a historical overview
of the case, maps of the area in question and an overview of available datasets. Each
country was asked to send two participants, one from the policy side and the other from
the technical side, to ensure the consideration of both sides when working on the
challenge.

During a three-day workshop, introductions to the subsequent elements of the ISM
were interspersed with working sessions in which the participants worked in groups to fill
in that respective element of the ISM for their own country. The group work allowed the
participants to discuss the issues and compare them with the situation in other countries.
Several masterclasses were given on methods and methodologies to collect data, allowing
the participants to discover the possibilities that open data and new methods and
technologies bring.

Results from testing the ISM

The outcomes for each individual element of the ISM are discussed below by providing
the general experiences of the countries.

Problem definition

Each country presented its own situation and the problems it faces. A range of issues was
mentioned here, including agricultural water use in relation to water efficiency and water
quality, and water pollution from various sources, including industry and mining. Next
to that, limited water resources and water scarcity and related water allocation and over-
abstraction and pollution of groundwater were mentioned. Finally, urban water supply
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and land subsidence were mentioned as well as a generic need for improving the
information situation. In general, the participants provided a short but comprehensive
explanation of the problem situation.

Relevant policies

Under the relevant policies, generally mentioned were the national water policies, plans
and acts and sometimes more general policies or acts are mentioned like the environ-
mental act, or more specific the groundwater policy. Also, the constitution is mentioned
several times and even wider policies and acts such as interinstitutional agreements and
Agenda 2030. Other policies and acts are also mentioned, such as agricultural or
economic policies, water-use policies and wastewater discharge regulations. Sometimes,
shortcomings of policies are mentioned, such as a policy that does not come with
resources to implement them. It should be noted that in general policies directly related
to water are considered relevant. To a lesser extent, agricultural and economic aspects of
water management are included. By including adjacent policies into the structure, the
necessary integrated approach to water management was shown. Identifying the relevant
policies enabled the participants to make the description of the problem definition more
specific.

Key information needs

A wide range of information needs was mentioned. Actual need for (additional) infor-
mation was expressed about water quality, groundwater, information on households and
municipal levels, water abstraction and use per sector, hydrological information and
climate information, land use, drought frequency and impact, investment plans, demo-
graphic information, early warning information, emission data from industries, and
information on water allocations. Further to that, a need for methodologies, tools,
scenarios and models was expressed. Also, the need for actualization of information,
quality standards and extension of the monitoring network were mentioned as needs to
improve the information base. In general, the information needs were closely related to
the problem definition, as intended in the ISM.

Key partners and stakeholders

Some countries separated between partners and stakeholders, but most made a general
list. Among the key partners and stakeholders, ministries of Environment, Agriculture,
Water, Finance, Natural Resources, Planning and Public Works are mentioned several
times. Also, ministries of Health, Housing, Planning, Transportation and Information
are listed as key partners and stakeholders, stressing the need for an integrated approach.
Meteorological, geological, statistics and agricultural institutes and general research
institutes and academia are also included multiple times. Additionally, national organi-
zations are mentioned representing, among others, farmers, nature, media and tourism
as well as local governments and communities, non-governmental organizations
(NGOs), (international) river basin organizations, water service providers, water utilities
and water users’ associations as well as international organizations such as the World
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Bank and different United Nations agencies. Some countries specifically mentioned
politicians and parliament. Companies were included by a few countries only, and one
country mentioned religious leaders. The partners and stakeholders could in general be
connected to the problem definition.

Key resources and tools

Looking at the key resources and tools needed to improve the information situation,
geographical information system (GIS), modelling techniques and general data manage-
ment tools were mentioned by almost all countries. Remote sensing and citizen science
were also included many times. Inputs from other sources including emission registra-
tions were also considered important resources. Several countries listed development or
improvement of the national monitoring system. Capacity development, finally, was
mentioned by some countries. The tools and resources as presented during the workshop
were in general considered relevant for improving the monitoring and were related to the
key information needs.

SDG targets and indicators

Looking at the SDG targets and indicators, some countries underlined the relevance
of the indicators for their water management. Much of the attention went into the
information that was missing to fill in the indicators. This ranged from agricultural
information (e.g., irrigated area, crop type, vield and water-use efliciency) and
temporal and spatial disaggregation to general water quality data and standards.
For one country, the SDG 6.3 water quality indicator did not provide the specific
information needed for national water management. In general, the SDG 6 indicators
consequently cover much of the issues as defined. However, not all countries had
sufficient data to fill in the indicators.

Ladder approach

Half the countries did not fill in this item of the ISM. Presumably they could not find
stepwise approaches towards improving the information situation. The countries that did
fill in the ladder approach provided steps that could fill in their information needs relative
to their problem definition or steps to reduce the problem, including capacity-building
and law enforcement. One country mentioned the use of scenarios to identify priorities.
Overall, this element was apparently not clear enough for all countries to give a targeted
response.

Resource needs

A range of resource needs was mentioned here, including technical and financial
resources, long-term planning, flexible legislation, awareness, political commitment
and consistency in policies, and knowledge, experience and capacity-building, espe-
cially on the resources and tools, as mentioned in the introduction. Where for some
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countries the focus was on building up a monitoring network, for others the focus was
on improving the network. Depending on the situation, other priorities were
mentioned.

Planning

In the short term, planning focused on consolidating what was available, including
capacity-building, improvement of methods and awareness-raising. In the longer run,
the countries expressed their need to expand the monitoring to other topics related to the
problem. Some countries also mentioned improving the water management, basically
along the same lines as for the short and long terms.

Discussion

The ISM was developed to support countries in improving their monitoring networks
relative to the SDG 6 monitoring that they had been working on earlier. The workshop
was designed to test the ISM model as a basis for capacity-building around monitoring.
The participants showed high appreciation of the ISM as well as the workshop. The data
availability in most of the participating countries is limited and related to that; many
participants had limited experience in developing and running monitoring networks.
The ISM provided them with an opportunity to work in a structured way on their own
practical case situation and the opportunity to compare and discuss with other countries.
The ISM was appreciated in supporting a structured approach and was well understood,
but not all elements were easily filled. Nevertheless, several countries indicated afterwards
that they had used the ISM model to further improve the monitoring in their respective
countries after returning to their country. Also, participants with more experience in
developing monitoring networks indicated that the ISM provided a good structure to
reflect on the choices they made in developing their networks.

The problem definition was rather straightforward for all countries as were the relevant
policies. Relating the key information needs to the problem definition was well understood.
Nevertheless, the countries stayed close to the water domain in specifying the information
needs, largely leaving out information on sources of the problems and on measures as taken.

Many countries indicated where they needed improvements, such as in methodologies, but
also in capacity development. Regarding the key partners and stakeholders, the countries
identified a wide range of organizations to be involved that were related to the problem
definition. Farmer organizations were involved as both source of problems and as being
affected by the problems. NGOs were also generally considered as stakeholders. In identifying
the key resources and tools, the countries related this to their key information needs and
mentioned many of the methods and tools that had been presented during the workshop.
They also indicated that several of these methods and tools were already applied in their
countries.

Regarding the SDG indicators, the countries identified those indicators as largely
relevant in their problem situation. Nevertheless, they also indicated some information
that was not included in the SDG indicators, such as specific agricultural information,
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and that there was a need for spatial and temporal disaggregation to make the informa-
tion applicable to the water management situation. The ISM thus enabled looking
beyond the SDG indicators.

Some countries did not fill the element ladder approach, possibly because it was not
fully understood. Resource needs in general focused on technical and financial resources
and capacity-building. Interestingly, also political commitment and consistency in poli-
cies were mentioned by several countries. The latter underlines the importance of an
enabling environment for monitoring, without which the sustainability of monitoring
networks is weak.

The element ‘planning’, finally, was quite detailed for many of the countries and only
schematically developed. The ladder approach seemed to show some overlap with this
element, which may be another reason why the ladder approach was not filled by some
countries.

In general, the responses in the filled-in ISMs showed clear consistency between the
different elements within one country relative to its problem definition. In many cases the
responses did not focus on data and information solely but often included water management
measures to be implemented or improved. Especially the elements key information needs, key
resources and tools, resource needs, and planning included water management measures.

Reporting on the SDG indicators is based on national data. As many rivers and
groundwaters are shared among different countries, water management problems often
have a transboundary dimension. It was recognized that data on SDG 6 indicators should
therefore also be available at the basin level. Exchange of data and information is needed
to tackle the relevant problems at the basin level.

All participating countries were able to fill in the ISM to a similar level. This shows that
the ISM with the instructions given during the workshop provided the countries with
sufficient input. The ISM thus provides a solid and useable framework.

This study describes a framework, the ISM, and its application by 14 countries. The results
are country specific and the study was not intended to provide ‘standard responses’ to the ISM
blocks. The study thus only provides a qualitative appreciation of the ISM. The responses from
the participants during and after testing the ISM showed that it provides a model that is easily
understood and has a high value in structuring the necessary information needed to develop
and improve national monitoring. The ISM thus fulfils its purpose.

Conclusions

From the analysis of the responses, the responses of the participants and the interviews, it
becomes clear that the ISM provides a suitable framework to structure the development
and improvement of a monitoring network, not only in countries with limited experience
in monitoring but also in those with more extensive monitoring networks. The ISM,
starting with the problem definition, enables a clear focus on the elements of the
monitoring network that need attention and improvement. By making the explicit link
between the information and the policy problem and related policies, the resulting
information is more likely be relevant for policymaking. The ISM is, as a result, useful
for both policy and technical people. From the policy-oriented responses, it becomes
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clear that it is difficult to distinguish between information and its purpose. On the other
hand, there is a tendency to focus on generic indicators, without considering their
purpose. The ISM helps to improve this situation.

The ISM can be improved. Further detailing of the individual elements of the model is
needed, especially on the element ladder approach. Furthermore, the workshop setting
has shown that facilitation of the use of the ISM is needed. Targeted, facilitated work-
shops focused on filling the ISM will be useful to support countries in developing and
improving their national monitoring systems.

The results of this study are based on a one-time event, although the ISM was in this
event tested for 14 different countries. The conclusions of this study therefore have
a limited reach. Nevertheless, the results have led to the conclusion that applying the
ISM can substantially support countries in improving their water management informa-
tion base, also by linking it to their policies. Its use is therefore recommended when
countries are working on improving their monitoring networks.
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