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A B S T R A C T

Water security is widely recognised as an important and increasingly urgent policy challenge. To address this
challenge, appropriate indicators are needed to stimulate policy action and measure the effectiveness of inter-
ventions. Indicators are more likely to have an impact on policy formulation when they are valid, credible and
salient. This paper applies a co-production approach to develop a set of Urban Water Security Indicators which
aim to meet these criteria. The approach was piloted in two cities, Singapore and Hong Kong. Data for a 15-year
period were collected and stakeholder consultation and validation conducted. The paper reports on the indicator
development process and findings, and reflects on the value of the Urban Water Security Indicators as a tool in
policy formulation. The approach is being replicated in a larger group of cities as part of an ongoing research
programme.

1. Introduction

Ensuring water security is seen by many as an urgent challenge that
could threaten the lives and livelihoods of billions of people if not ad-
dressed (Cisneros et al., 2014; Steffen et al., 2015; Lall et al., 2017).
Loucks (2011) projects that the population in water-stressed countries
will increase from less than one billion people in the mid-1990s to four
billion people in 2050. Mekonnen and Hoekstra (2016) estimate that
four billion already face extreme water scarcity when seasonal and
inter-annual variations in water availability are taken into account,
implying that more than half the world’s population may currently face
water insecurity driven by resource scarcity. In addition to the direct
impact of scarcity on security, water shortages and disruptions may also
contribute to traditional security threats (Hartley et al., 2017; UN
Water, 2013). Concern with water security is reinforced by the appre-
ciation that the impacts of climate change on people will be felt first
and most strongly though the water cycle (Stern, 2007).

Water security was first articulated as a policy challenge at the
World Water Forum in 2000 in the United Nations Ministerial Declaration
of The Hague on Water Security in the Twenty-first Century and it has
remained on the agenda of international organisations since then
(United Nations, 2000; UN Water, 2013; ADB, 2013). Extreme weather
events such as Hurricanes Harvey and Sandy, and Australia’s Millen-
nium drought have brought water security for large urban populations
onto the front page and up the policy agenda at the national and local
levels (Dijk et al., 2013; Rosenzweig and Solecki, 2014). Water risk, the
corollary of water security, has also become an established boardroom

subject: it has been consistently cited by the World Economic Forum as
a critical risk for businesses and in 2015 it was identified as the global
risk likely to have the greatest impact on economies, environments and
people (World Economic Forum, 2015).

A second significant global phenomenon intersects with water se-
curity: urbanisation. 3.9 billion people lived in cities in 2014, with half
the world’s population living with 60 km of the sea (UN Department of
Economic and Social Affairs, 2014). This trend is expected to continue:
66% of the global population is expected to live in cities by 2050,
compared to 54% in 2014. The relationship between urbanisation and
water security is a multi-faceted one (Srinivasan et al., 2013) but the
increasing concentration of people in large, densely settled cities on the
coast is likely to exacerbate water scarcity (Mekonnen and Hoekstra,
2016) as well as exposure to water-related disasters.

Appreciating the importance of water security is one matter.
Defining and measuring it is much harder because of the many different
perspectives on the paradigm (Cook and Bakker, 2012). Much effort has
been expended on defining and populating indicators to capture the
different facets of water security, including indicators of water scarcity,
stress, water poverty, risk and sustainability. These indicators are re-
viewed in detail in two recent papers (Damkjaer and Taylor, 2017;
Howlett and Cuenca, 2017). The United Nations has adopted a broad
definition, which has the important quality of being inter-disciplinary
and ‘holistic’ in not excluding perspectives or dimensions. (UN Water,
2013, p.1):

“The capacity of a population to safeguard sustainable access to ade-
quate quantities of acceptable quality water for sustaining livelihoods,
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human well-being, and socio-economic development, for ensuring pro-
tection against water-borne pollution and water-related disasters, and for
preserving ecosystems in a climate of peace and political stability.”

However, the disadvantage of such an all-encompassing definition is
the difficulty of operationalising it (Cook and Bakker, 2012) and in
identifying a suitable set of indicators that might be used to measure the
current situation and changes over time.

Appropriate measures of water security depend on the level at
which it is conceived: global, national, local or individual. While re-
porting at all these levels may be useful for different purposes, many
papers emphasise the need for indicator development and application
at the local level (Norman et al., 2013; Cook and Bakker, 2012; Grey
et al., 2013). Local indicators are seen to be useful to reflect the very
significant variation in water challenges between localities within a
single country or river basin, allowing for more effective problem
identification, and to provide a stronger link between indicators and
decision-makers, as responsibility for many aspects of water policy is
widely devolved to the local level (Rouse, 2013). Water security is also
highly dynamic (Srinivasan et al., 2017), suggesting the need for in-
dicators that can reflect changes at the local level.

Taking into account these arguments for local indicators which are
able to reflect dynamic conditions, this paper focuses on the develop-
ment of indicators to measure the water security of cities over time.
This paper presents the indicator selection method and pilots this in two
cities, Singapore and Hong Kong. It is the first in a planned series of
papers from an ongoing research programme on the measurement of
urban water security.

The focus on cities is motivated by the increasing concentration of
people in urban areas, while the need to tailor indicators to the urban
context is based on recognition of cities’ distinctive water challenges
and responses to them. Firstly, cities often rely heavily on infrastructure
to improve water security through transfer (McDonald et al., 2014;
Brown et al., 2009), storage (Hall and Borgomeo, 2013) and treatment
of water and wastewater, so a full picture of water security needs to
take account of the impact of infrastructure. Secondly, cities often de-
pend on other administrative jurisdictions for access to water resources
and to discharge wastewater and their scale requires strong coordina-
tion mechanisms, bringing to the fore the importance of institutions of
governance to manage these relationships.

The next section of the paper looks at the role of indicators in policy
formulation and how indicator design influences the usefulness of the
indicators.

2. Indicators in water policy

2.1. Role of indicators in evidence-based policy development

Within a paradigm of evidence-based policy-making, indicators can
be expected to contribute at many stages in the policy process, from
problem identification, ex ante evaluation of policy alternatives, to
monitoring and assessment and adjustment (Gudmundsson, 2003;
Jackson, 2011; Lehtonen, 2015; Seaford, 2013; Sullivan, 2002). In this
context, indicators function to condense complex phenomena into ea-
sily comprehended and communicable quantitative indicators which
inform policy-makers’ decisions (Molle and Mollinga, 2003). The po-
tential roles of indicators in the policy process are represented in Fig. 1.

However, indicators are sometimes dismissed as “shortcuts to em-
piricism,” which displace deeper contextualised research (Mason,
2013). Other authors point to their use or “misuse” as political tools
rather than policy tools, serving as “ammunition” to secure support for
pre-defined policy positions (Head et al., 2014; Lyytimäki et al., 2013)
or ex post to demonstrate a desired impact or convey a political mes-
sage (Sullivan, 2002). In relation to sustainability indicators, Lehtonen
(2013) points out that they are rarely used by decision-makers. The use
– or misuse – of indicators in ex post evaluation, meanwhile, raises the

risk of goal deflection and gaming, disincentives for assumption of re-
sponsibility, innovation and creativity and even dissimulation, distor-
tion and cheating (Van Der Knaap, 2006; Hood, 2007; Jackson, 2011).

2.2. Indicator design

While these concerns about the use of indicators may be justified in
some cases, it is possible to identify certain characteristics of indicators
that render them both more meaningful and more likely to be used in
evidence-based policy-making, and to build these into indicator design.
These characteristics relate both to the validity of the indicator and the
process through which the indicator is developed (Hezri and Dovers,
2006; Bell et al., 2011; Lehtonen, 2012; Seaford, 2013).

Firstly, indicators must be credible (Lehtonen, 2015). They need to
be scientifically valid and technically robust, accurately capturing le-
vels and changes in the phenomenon of interest. Data must already exist
to populate the indicators or it must be realistic to collect the data
within time and budget constraints and from a trusted source. The
construction of compound indicators and indices must be transparent
and coherent.

Secondly, indicators need legitimacy if they are to be accepted by
stakeholders. Legitimacy is largely a function of the process of indicator
development. In this regard, many authors emphasize the importance of
stakeholder involvement in selecting and populating indicators, calling
for indicator development to be contextual and collaborative and to
encompass the widest possible range of perspectives (Mason, 2013;
Norman et al., 2013; Damkjaer and Taylor, 2017). Evidence of the in-
fluence of process on indicator use and impact is provided by Bell et al.
(2011) and Lehtonen (2012).

Thirdly, salience will influence the degree to which an indicator is
used in policy-making. Salience may be a matter of awareness – many
indicators are not used simply because policy-makers are not aware of
them (Lehtonen, 2015). Others are neglected because they are not
perceived to be directly relevant to policy goals, because they are dif-
ficult to understand and communicate, or because they are not relevant
to the appropriate level of government. For example, local-level policy-
makers may struggle to find relevance in national-level indicator data
(Norman et al., 2013).

Inevitably, there are trade-offs in indicator design. Authors note the
difficulty in striking a balance between developing a set of indicators
that reveal the diversity of water-related challenges in different

Fig. 1. Potential roles of indicators in evidence-based policy-making.
(Adapted from Seaford, 2013 and Lehtonen, 2015).

O. Jensen, H. Wu Environmental Science and Policy 83 (2018) 33–45

34



Download English Version:

https://daneshyari.com/en/article/7466115

Download Persian Version:

https://daneshyari.com/article/7466115

Daneshyari.com

https://daneshyari.com/en/article/7466115
https://daneshyari.com/article/7466115
https://daneshyari.com

