
APPENDIX 1: LITERATURE REVIEW ON CO-ENGINEERING PARTICIPATORY WATER 
MANAGEMENT PROCESSES 
 
We will systematically work backwards through the co-engineering phases, highlighting the literature and 
insights relevant to the co-implementation, co-design and co-initiation phases. To our knowledge, the 
term, co-engineering, has never been applied to multi-stakeholder or participatory water planning and 
management processes. However, the term can be found in other domains such as information 
technology or manufacturing sectors, but often as a contraction of “concurrent engineering” with a focus 
on process timing, rather than the “collective” work practices with a focus on relations. We have found 
that the insights related to our co-engineering scale of analysis are scattered through an extraordinarily 
diverse range of literature. One of the current difficulties in advancing knowledge on research areas which 
require trans-disciplinary forms of analysis, relates to difficulties in understanding or critically appreciating 
the ideas behind a range of disciplinary vocabularies and thus locating relevant research (Bammer 2005).   
 
Co-implementation 
 
The largest bodies of literature related to co-engineering participatory water management processes tend 
to focus on the (co-)implementation phase of participatory water management processes. Most papers on 
participatory modeling and its variants in water management such as Palmer et al. (1993), Hare et al. 
(2003), Pahl-Wostl and Hare (2004), Dray et al. (2005) and many in this special feature fit into this 
category, yet they rarely focus on the relational dimension of project teams during the implementation 
process. One quality exception stems from systems dynamics literature, where the roles and interactions 
that appear beneficial in the co-implementation phase for group model building using system dynamics 
models, have been outlined (Richardson et al. 1992, Andersen and Richardson 1997, Luna-Reyes et al. 
2006). However, as all of this literature is based on the use of one type of method, issues of how method 
choice in project teams occurs is outside the scope of these works. Broader views on the topic are found 
in adaptive co-management literature (Berkes and Folke. 1998, Olsson et al. 2004) or in multi-stakeholder 
platform literature (e.g., Fayesse 2006). These views provide some relevant reflections for our study of 
co-engineering systems.  Some of the most relevant insights on project team roles that even touch on 
some aspects of design and initiation, as well as the co-implementation process, are present in Levrel 
and Bouamrane (2008), Kelly (2001) and Bots (2008). One perspective on both the operational and 
relational aspects of the co-implementation part of the process is outlined by Bouwen and Taillieu (2004) 
in their paper on multi-party collaborations in the natural resources sector.  
 
Co-design 
 
Recent research on the design phase often focuses on ways to select, and to an extent to evaluate, 
participatory methods and tools in a given context (Rowe and Frewer 2000, Beierle and Cayford 2002, 
Lynham et al. 2007, Mazri 2007, Bayley and French 2008). However, rather than determining how to best fit 
the available approaches to the context, some researchers recognize the need for increased theoretical and 
practical understanding on how and what types of participatory structures could be conceived or designed to 
best deal with specific contextual problem constraints. This challenge has been addressed in part through 
the operational research literature, including the meta-design framework laid out in the System of Systems 
Methodologies (Flood and Jackson 1991) and subsequent approaches such as Multi-methodology (Mingers 
2001, 2003) or the Creative Design of Methods (Midgley 1997a, b, 2000). Further information on the design 
phase, including issues of process planning, stakeholder analysis and decision analysis (Creighton 2005), is 
covered in Von Korff et al.(2008) but without emphasis on the collective aspects. 
 
Following Churchman’s (1968) introduction of the co-design concept, Ulrich (1983, 1991) and Midgley 
(2000) have focused their work on further uncovering normative premises and making explicit the boundary 
judgments of various stakeholders in design processes where boundary judgments “define what constitutes 
‘content’ in any particular process” and lead to “distinctions of what exists” and the concepts of inclusion and 
exclusion (Midgley 2000). Despite the fact that their co-design processes often refer to our co-
implementation phase (see Fig. 2), some of their insights on the relational aspects may still be applicable to 
our interest in the design of policy-level systems. Other enquiries into the interactions between cooperation 
and design can be found in a number of domains, including the management sciences (e.g., Nonaka and 



Takeuchi 1995, De Terssac and Friedberg 2002, Bouzon 2004, Fuchs 2004, Hatchuel 2004, Kolfschoten et 
al. 2004, Kazakçi and Tsoukiàs 2005), ergonomy (e.g., Gaillard and Lamonde 2001), sociology of work and 
science (e.g., Vinck 1999, Callon et al. 2001) and policy and institutional analyses (e.g., Ostrom 1990, 1996, 
Edelenbos 1999, Enserink and Monnikhof 2003, Bots 2007), and these could inform our analyses.  
 
Co-initiation 
 
Research that focuses on the co-initiation stage of participatory processes is most commonly found in 
public administration, policy or development studies. For example, some articles linked to change and 
development studies in a range of domains such as co-management, urban planning and education 
program development, have started to show some of the roles that development workers, governments, 
researchers, NGOs, and other institutional actors play in setting up and influencing participatory 
processes (e.g., Sundar 2000, Watson 2000, McKinnon 2007, Helfgott 2008). However, there appears to 
be relatively little research specifically linked to different types of co-initiation structures which are used to 
set up and aid participatory water management processes.  
 
The whole co-engineering process 
 
A handbook for co-management interventions developed by Borrini-Feyerabend et al. (2000) takes a more 
operational approach to outlining the phases required. Their operational phases, entitled “a point of 
departure”, “organizing for the partnership” and “negotiating plans and agreements”, provide an example of 
typical co-engineering process phases, although the relational issues and interactions required or expected 
between project team members are not a major focus. Similarly, a number of other reports on developing 
processes and tools to support social learning in water management (e.g., Ison et al. 2004, HarmoniCOP 
2005) and guides on building broad scale public participation programs (e.g., Leeuwis 2000, Wiedemann et 
al. 2000, Bertrand and Martel 2002, Creighton 2005, CEAA 2008) outline phases or questions to be 
considered in participatory process engineering. However, most still lack insights or questions related to the 
management of the relational aspects of the project teams and stakeholders involved. For such relational 
aspects of project teams some relevant literature is available in policy development and strategy building 
(e.g., PMSU 2004), organizational and engineering management (e.g., Dandy et al. 2007), negotiation and 
conflict management (e.g., Thomas 1976, Fisher and Ury 1981, Leeuwis 2000, Lewicki et al. 2001, Leach 
and Wallwork 2003, Rinaudo and Garin 2003), or leadership, teamwork, organizational or social psychology 
literature (e.g., Senge 1990, Bass and Avolio 1994, Schein 1999, Katzenbach and Smith 2002, Stewart 2008), 
where there is a much stronger tradition of using negotiation and team building theory linked to appreciating 
personality and skill differences required for effective relational and operational management. Systematic 
evaluation of co-engineering processes also appears rare, although elements of qualitative description of such 
processes is present in a few articles, some of which do not focus specifically on participatory water 
management processes (e.g., Syme and Sadler 1994, Berry 1995, Midgley 2000, Creighton 2005). 
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