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1. What knowledge for water governance?

Water problems as complex wicked issues:

• Multiple meanings, values and ways of knowing (Brugnach 2017)

• Unequal and contested distribution of water flows, power and expertise 
(Zwarteveen et al., 2017)

• Hydro-eco-social relations difficult to understand. High levels of 
uncertainty (Udovyk and Gilek 2013)

 

https://www.zotero.org/google-docs/?luY0fP
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1. What knowledge for water governance?

• Lens of complexity,  interdisciplinarity

• Problem based and prospective 
knowledge. Uncertainties welcome

• Attention to the process of knowledge 
generation, reflexivity

• Attention to science-society-policy 
interfaces



“Iterative and collaborative process involving diverse types of expertise, 
knowledge and actors to produce context-specific knowledge and pathways 
towards a sustainable future” 

Norström et al. 2020
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2. Knowledge co-production
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2. Knowledge co-production

Strands of co-production research 
(Miller and Wyborn 2018)

Science and Technology 
Studies

Ostrom school on
public service 

Sustainability Sciences
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2. Knowledge co-production

Co-production in water governance

(Lepenies et al. 2018)

Why and to what end?

With whom?

How?

Science and Technology 
Studies

Ostrom school on
public service 

Sustainability Sciences
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2. Knowledge co-production

Why and to what end?

What?

With whom?

How?
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2. Knowledge co-production

Why and to what end?

What?

With whom?

How?

Instrumental Empowerment

Improve science 
impact on public 
policies

Enhance adaptive 
capacity of institutions

Facilitate social 
learning Empower marginalized 

groups or indigenous 
local knowledge

Democratize scientific 
production

Promote science-policy
interactions 

Sources: Bremer and Meisch 2017; Lepenies et al. 2018; Temper et al. 2019 

Support environmental 
justice movements
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2. Knowledge co-production

Why and to what end?

What?

With whom?

How?

Pohl and Hadorn's knowledge product typology 2007; see also Saito, 2020.

● Knowledge
● Inputs to policy, to socio-political processes
● Intangible: relationships, trust, learning, capacities, networks, 

conflicts (Ballester, 2017)

System knowledge Analytical or explanatory
knowledge about what the problem is

Target knowledge Normative knowledge about what
should be achieved

Transformation knowledge Practical knowledge about
transforming existing conditions
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2. Knowledge co-production

Why and to what end?

What?

With whom?

How?

The Multiple Evidence Base Approach. Tëngo et al. 2014. 
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2. Knowledge co-production

Why and to what end?

What?

With whom?

How? Cabello et al. (forthcoming). Co-creating narratives for WEF nexus 
governance  in the Canary Islands
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2. Knowledge co-production

Why and to what end?

What?

With whom?

How?

Principles for knowledge co-production. Adapted from Norström et al. 2020
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2. Knowledge co-production

Why and to what end?

What?

With whom?

How?

Knowledge co-production is a political process, a place to nurture creativity, 
reflexivity and care 
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2. Knowledge co-production

Research gaps in knowledge co-production for water governance:

• From theoretical to empirical (Water special issue edited by Brugnach and Özerol 2019)

• Diversity and assymetries

• Conflicts 

• Evaluation of outcomes

• Scaling up



Transformation knowledge

•  Action-oriented knowledge (Caniglia et al 2020), actionable knowledge/research:  
with the potential to inform decisions, design/implement public policies, 
planning, behaviours (Palmer, 2012)  

Linked knowledge co-production and science-policy interface

• The knowledge co-production explicitly targets the purpose of policy formulation 
and decision

• Reflect on how this happens
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3. Science-Policy interface

Why Science-Policy Interface?



• Science communication. Knowledge 
translated into understandable 
information (Fischho 2013)

•   Procedures for linking science findings 
to policy development (Sullivan 2017; 
Crouzat et al. 2019; Krug et al. 2020)

•   Intersection between science and 
policy-making, where social processes 
(scholars & other societal actors) 
exchange to enrich the policy-making 
(Faehnrich et al, 2019)
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3. Science-Policy interface

What is Science-Policy Interface?

Martinez-Fernández et al (in press). An Integral approach to 
SES and their uncertainties. Science of the Total Environment



1. Technocratic

• Experts not only have the knowledge but also the role of 
establishing goals and criteria for measures selection 

• High-level decisions often already taken. 
Scientific-technical knowledge frequently used for 
ex-post justification of decisions
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3. Science-Policy interface

Different Modes of Science-Policy interface



2. Reports for policy makers

• Direct advice from scientists to 
decision-makers

• No participation of other actors in assessing 
the implications of results regarding options 
and decisions
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3. Science-Policy interface

Different Models of Science-Policy interface



3. Decision Support Systems

• Participation of other actors 
introduced 

• Multi-criteria analysis with 
computer-aided technologies 
using scientific results and actor’s 
criteria

• Shortcomings: 

• highly abstract, difficult to 
understand meaning, real effects

• false sense of technical 
objectivity
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3. Science-Policy interface

Different Models of Science-Policy interface

Tsoukala et al  (2017). Decision support modelling for islands. 
Island Studies Journal



4. Coproduction of public policies
Explicit acknowledgement of the complexity of decisions:

• non-reducibility of the dimensions at stake

• complex relationships between actors: conflict, and 
power relationships

Five key elements highlighted: 

• coproduction process

• use of the best available knowledge

• direct deliberation

• adaptive management cycle 

• explicit consideration of risk
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3. Science-Policy interface

Different Models of Science-Policy interface



2. Use of the best available knowledge 
(BAK) 

• All relevant information relevant for a 
specific problem in a given context. 
quantitative & qualitative, 
interdisciplinary, transdisciplinary, 
integrated in a systemic approach

• Not only diagnosis: also prospective. In 
complex hydro-eco-social systems, some 
consequences only anticipated by 
means of quantitative simulation
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3. Science-Policy interface

Key features in the coproduction of public policies

Banos-Gonzalez et al (2016). Dynamic sustainability indicators to 
assess environmental policy measures. Ecological Indicators



3. Direct deliberation

• Non-reducibility of 
dimensions: navigate 
complexity

• Deliberative 
assessment based on 
BAK & criteria 
established by actors
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3. Science-Policy interface

Key features in the coproduction of public policies



4. Adaptive management cycle

• Uncertainty, normal component in 
all complex systems 

• Knowledge used within an adaptive 
management-evaluation-learning 
cycle 
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3. Science-Policy interface

Key features in the coproduction of public policies

Decision on 
Policy 

measures

Best 
Available 

Knowledge

Goals

Implementation 
of measures

Evaluation 
of results



5. Explicit consideration of risk 

a) Uncertainty of knowledge

• Quantitative and qualitative uncertainty 

• Quantifiable uncertainty ranges 
associated to data and results should be 
provided

b) How to deal with the risks
Subject to social decision considering:

• existing uncertainties and their effects 
on magnitude & quality of risks

• Social distribution of costs and benefits 
of actions dealing with risks
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3. Science-Policy interface

Key features in the coproduction of public policies

Banos-Gonzalez et al (2018). Sensitivity Analysis in 
Socio-Ecological Models. Sustainability



• For transformational research, linked knowledge coproduction and  public policies 
coproduction

• A successful coproduction of knowledge and of public policies does not come easily. 
Some successful examples but frequent limitations:

• Lack of strong commitment, from experts to policy-makers, stakeholders and 
social actors, to effectively engage with the whole process

• Insufficient time & resources devoted to the process

• Advances and work being done in the academic arena and also in real experiences. 
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Final remarks
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Thank you &
See you at the next e-Lecture!

www.nextwatergovernance.net/events

https://www.nextwatergovernance.net/events/

