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A B S T R A C T

Public participation is a central topic in urban water governance. With the spread of Information and
Communication Technologies (ICT), urban water governance has undergone prominent changes, including the
process and outcomes of public participation. This paper aims to systematically review existing scientific and
grey literature on the use of ICT to facilitate public participation in urban water governance. Based on a search in
Google Scholar, we have collected 33 published texts and discerned 32 case studies, which we analysed ac-
cording to the Cochrane systematic review methodology. We found that ICT tools allow many citizens to be
better informed and co-produce water services with a government. Furthermore, ICT tools have the potential to
help in efficiency and effectiveness of urban water service provision. However, such tools provide few oppor-
tunities for higher modes of discussion and deliberation, and grant limited authority to participants to influence
decision-making processes. This finding raises concerns about the unwarranted optimism of “digital democracy”
proponents in the urban water sector. Public participation at the end of the day is political by nature, which
cannot be cancelled out by ICT tools alone.

1. Introduction

Public participation and deliberation are key components of de-
mocratic decision-making (Ingram and Rathgeb-Smith, 1993; Huitema
et al., 2009; Pahl-Wostl et al., 2012). In addition to advancing de-
mocracy, public participation may contribute to effective, efficient and
legitimate decision-making, (Fung et al., 2013; Glucker et al., 2013). In
environmental and water governance, public participation has been
strongly advocated within such concepts as Integrated Water Resources
Management (IWRM), water security, water user associations, and river
basin organisations (e.g. Mollinga et al., 2008; Huitema et al., 2009).

With the rapid spread of information and communication technol-
ogies (ICTs), the intensity and nature of public participation in water
governance may have shifted (Pedregal et al., 2015). Firstly, crowd-
sourcing and ‘citizen science’ have become options for the generation
of, for instance, weather data (Bonney et al., 2009; Dickinson et al.,
2010; Buytaert et al., 2014; Wehn et al., 2015). Secondly, the Internet
and various open-source geo-web tools are used to support social
movements and global advocacy for water justice (Kishimoto, 2014;
Hernandez-Mora et al., 2015). Finally, mobile device applications and
online forums have been developed to monitor public service delivery
and hold governments accountable to citizens (Hellstrom, 2010;

Jimenez and Perez-Foguet, 2011; Wesselink et al., 2015).
The most common definition of public participation is “the redis-

tribution of power that enables the have-not citizens, presently ex-
cluded from the political and economic processes, to be deliberately
included in the future” (Arnstein, 1969: 216). Feldman et al. (2006)
used the term “inclusive management” to emphasise joint deliberation
as a necessary condition of public participation, from which a common
judgment emerges (Thacher, 2001: 5). Terms such as “citizen ob-
servatories” (Wehn et al., 2015), “citizen co-production”, and “citizen-
government interactions” (Linders, 2012) have been used to refer to
public participation involving digital tools. So far, there is no systematic
review of the literature on the impact of ICT tools on public partici-
pation in urban water governance. Laspidou (2014) touched upon sta-
keholder engagement only passingly, nor did Pedregal et al. (2015) pay
specific attention to public participation and deliberation in their edi-
torial of the special issue on ICT in water governance. The aim of this
article is to fill in this gap by providing a systematic review of the lit-
erature on ICT and public participation in urban water governance, and
by formulating avenues for future inquiry. More specifically, we
wonder to what extent ICT initiatives in urban water governance reflect
the ideals of inclusiveness to engage all willing citizens in governing a
particular resource or an issue; afford authority and power in decision-

https://doi.org/10.1016/j.envsci.2018.08.015
Received 6 April 2018; Received in revised form 27 August 2018; Accepted 28 August 2018

⁎ Corresponding author at: Copernicus Institute of Sustainable Development, Utrecht University, Princetonlaan 8a, 3584 CB Utrecht, the Netherlands.
E-mail addresses: f.mukhtarov@uu.nl (F. Mukhtarov), c.dieperink@uu.nl (C. Dieperink), p.driessen@uu.nl (P. Driessen).

Environmental Science and Policy xxx (xxxx) xxx–xxx

1462-9011/ © 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).

Please cite this article as: Mukhtarov, F., Environmental Science and Policy, https://doi.org/10.1016/j.envsci.2018.08.015

http://www.sciencedirect.com/science/journal/14629011
https://www.elsevier.com/locate/envsci
https://doi.org/10.1016/j.envsci.2018.08.015
https://doi.org/10.1016/j.envsci.2018.08.015
mailto:f.mukhtarov@uu.nl
mailto:c.dieperink@uu.nl
mailto:p.driessen@uu.nl
https://doi.org/10.1016/j.envsci.2018.08.015


making to relevant stakeholders; and allow for deliberative and con-
sensus-based governance modes (Fung, 2006).

The paper proceeds as follows – section two introduces the frame-
work we developed for a systematic review of our case studies. In
section three, we explain the methodology, whereas section four
characterises citizen-government and citizen-citizen interactions from
our dataset. In section five we discuss the results of our review in the
context of debates on digital participation, and section six concludes the
paper with three avenues for future research.

2. Conceptualising citizen participation via ICT-enabled
interactions

Two existing frameworks were modified to fit the purposes of our
review. The first framework is developed by Linders (2012) and ex-
amines various types of ICT-facilitated interactions between citizens
and a government, including interactions between citizens. The second
framework has been initially developed by Fung (2006) to analyse the
extent to which initiatives are participatory, and subsequently modified
by Wehn et al. (2015) to apply it to digital initiatives. While the fra-
mework of Linders helps discern patterns in citizen–government inter-
actions, the framework of Fung (2006) and Wehn et al. (2015) helps to
assess these interactions against the criteria of public participation. We
explain these two frameworks in the text below.

Linders (2012) offers a useful typology of information flows be-
tween citizens and a government in the context of ICT-facilitated public
service provision. He distinguished between information flows from a
citizen to a government (C2G), from a government to a citizen (G2C),
and from a citizen to a citizen (C2C). We modify this framework by
adding a fourth type of interaction – “collaborative planning and
groupware” or “government with citizens” (GwC). Here, government
officials regularly meet with citizens to discuss and design policy op-
tions with the use of ICT technologies (Forester, 2012; Hoyt et al.,
2005). We added this type of interaction to account for the whole
spectrum of joint planning approaches. Table 1 illustrates the frame-
work with examples.

The first type of interaction is citizen sourcing when “the public
helps government to be more responsive and effective” (Linders, 2012:
447). It is a part of a broader trend of crowdsourcing, which can be
defined as “collective generation of media, ideas, and data undertaken
voluntarily by many people” (Dodge and Kitchin, 2013: 19). While ci-
tizens contribute their knowledge, it is a responsibility of the govern-
ment to manage systems and services (Fung et al., 2013). One well-
publicized example of citizen sourcing is PeertoPatent, in which patents
are examined not only by experts, but by all with relevant knowledge,
to determine if an innovation warrants a new patent (Noveck, 2009).

The second type of citizen-government interaction is called “gov-
ernment as a platform”, in which information and knowledge passes
from a government to citizens (e.g. O’Reilly, 2010). In this interaction,
the government helps citizens to improve their productivity or achieve
their goals, such as better healthcare or more sustainable water and
electricity consumption. While at first this may not appear to be a form
of public participation, it may play an important role in establishing
government as open and transparent, and increasing trust in govern-
ment.

In the third type of interaction, through social media, open source
software, such as OpenStreetMaps (OSM), blogs, and virtual learning
platforms, citizens may play games, exchange experiences and self-or-
ganise for learning and action (Medema et al., 2014). Citizens can share
useful information with each other in real time format, and this po-
tentially presents a substitute for traditional government responsi-
bilities to protect and help citizens, including in the times of crises such
as floods and earthquakes (Palen and Liu, 2007). Examples of such
collective action include self-monitoring, whereby citizens help each
other by reviewing hotels, restaurants or government services (Linders,
2012). Examples of fully independent citizen initiatives include Ta
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