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regard that 
something is held to 
deserve; the 
importance, worth, 
or usefulness of 
something

a person's 
principles or 
standards of 
behavior; one's 
judgment of what 
is important in life

importance

val·ue
/ˈvalyoo͞/

Value as worth Value as principle
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Values in Science:
Normative Science I

A type of information that is developed, presented, 
or interpreted based on an assumed, usually 
unstated, preference (i.e., value) for a particular 
policy or class of policies.

Examples:
• pristine ecosystems are preferable to human 

altered ones
• native species are better than nonnative species
• more biodiversity is preferable to less 

biodiversity.
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Values in Science:
Normative Science II

A form of inquiry, typically involving a 
community of inquiry and its accumulated body 
of provisional knowledge, that seeks to discover 
good ways of achieving recognized aims, ends, 
goals, objectives, or purposes
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Beliefs and Values in Policy

Deep Core Beliefs

Policy Core Beliefs

Secondary 
Beliefs
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Deep Core Beliefs
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Policy Core Beliefs

• Whose welfare counts

• Relative authority of government and markets

• Proper roles of general public, civil servants, 
experts in policy development

• Relative seriousness and causes of policy 
problems
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Secondary Beliefs

• Relatively narrow in scope – focused on 
specific issue 

• Often about rules and operating procedures

• Specific programs, specific locales, specific 
procedures

• Changing requires less evidence and usually 
more open to negotiation
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• Significant and irreducible  uncertainties of various sorts

• Self organizing with operating states that can radically 
shift

• Emergent properties that are more than the sum of the 
parts

• Multiple legitimate perspectives: choices are driven by 
values embedded in the social systems in which science is 
being done

Complex Systems Redux
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• Normality challenged: can routine 
science provide adequate knowledge 
base for policy decisions?

• Environmental issues: 
uncertain facts, values 
in dispute, stakes high, 
and decisions urgent

Environmental Policy in 
Conditions of Uncertainty

AGENDA ITEM A 
Attachment 11 
Page 10 of 43



HIGH

LOW

DECISION 
STAKES

SYSTEMS UNCERTAINTIES HIGH

Applied 
Science

Professional 
Consultancy

Post-Normal 
Science

Sciences for Wicked Problems
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• Decision needed before scientific 
evidence available

• Need for transparency, 
robustness, and uncertainty 
management

• Goal is usable knowledge

• Use of extended peer 
community to include local 
knowledge and expertise

Characteristics of Post-Normal Science
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1. Multi-/Inter-/Trans-Disciplinary Science

2. Clumsy Solutions

3. Co-production

Approaches to Post-Normal Science

AGENDA ITEM A 
Attachment 11 
Page 13 of 43



1. Multi-/Inter-/Trans-Disciplinary 
Approaches
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• Transcends disciplinary boundaries
• Combines interdisciplinarity with 

participation of extended peers
• Involves non-academic participants 

as equal players
• Searches for solutions to wicked 

problems
• Relates all disciplinary knowledge 

into a coherent whole 

Transdisciplinary
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• Different ways of perceiving the 
world 

• Partial knowledge about different 
solutions

• Elegant solutions: raise opposition 
and delay action

• Clumsy solutions: address 
different ways of knowing 

• Additional messiness: allowing 
extended peer group involvement

2. Clumsy Solutions - Cultural Theory
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Individual Group

+-

Externally imposed

restrictions on choice

+

No externally imposed

restrictions on choice

-
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Individual Group

+-

Externally imposed

restrictions on choice

+

No externally imposed

restrictions on choice

-

The Fatalist
It doesn’t matter, I can’t make 

a difference….

The Hierarchist
Pro control, rule of experts, 

top-down…

The Individualist
Pro-market and deregulation, freedom to 

take risks, decide for self …

The Egalitarian
For the good of the group, 

moralistic, skeptical of hierarchy 

and libertarians…
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Individual Group

+-

Externally imposed

restrictions on choice

+

No externally imposed

restrictions on choice

-

The Fatalist The Hierarchist

The Individualist The Egalitarian

Nature Capricious Nature tolerant

Nature benign Nature delicate
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• Otay Water District, City of San 
Juan Capistrano Water District, 
and Irvine Ranch Water 
District 

• Conservation rate structure: 
funds all current operations by 
a base rate, sectors are 
allocated conservation use 
targets

• Those using more than the 
target are assessed sharply 
escalating fees for water 

Clumsy Solutions Example
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• Egalitarian: each household is 
allocated the same fixed 
allowance for human 
consumption

• Hierarchical: allowance varies by 
lot size and by month to allow 
for seasonal variation. Data 
about own and others water 
use.  

• Individualist: strategy protects 
the customer’s freedom of 
choice to use as much water as 
can be afforded. 

Clumsy Solutions for  
Water Shortages
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Individualists: 
Technical 

Innovations to 
address all 
problems 

everywhere

Egalitarians: Change in consumption 
patterns, more sustainable 

practices, protection of 
disadvantaged populations

Hierarchists: 
Global 

regulation, 
carbon emission 

control, inter-
gov’l treaties and 

agreements

Clumsy Solutions for Climate 
Change?

Clumsy 
Solution 

Space
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• Scientists, managers, policy makers, 
land owners, and other interested 
parties
- Frame problems
- Identify acceptable 
methods/sources of evidence
- Interpret data within local contexts
- Develop workable solutions

• Disseminate information, data,  and 
best practices to create usable 
knowledge

3. Co-Production of 
Knowledge
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Irrigators, canal operators, 
extension folks work with 
OSU scientists and facilitators 
to model likely impacts and 
adaptation strategies in Big 
Wood Basin

Example:
Knowledge to Action Network in Idaho
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Form a 
research 
agenda 

around the 
needs of 

stakeholders

Assemble 
needed 

expert ise to 
address key 

questions

Design 
decision 
support 
tools to 

translate 
the 

research 
answers 

into 
practical 

applications

Step 1: Forming a Research 

Agenda

AGENDA ITEM A 
Attachment 11 
Page 26 of 43



AGENDA ITEM A 
Attachment 11 
Page 27 of 43



AGENDA ITEM A 
Attachment 11 
Page 28 of 43



Research Questions

• How are drivers of change, both biophysical and

human, likely to affect the quantity and timing of water

for agriculture, fish habitat, and municipal uses in the

Big Wood Basin?

• Where and when is water scarcity most likely to occur

in the Big Wood Basin under projected climatic

conditions?

• What policies and strategies would be most effective 

for achieving the desired endpoints for the basin?
AGENDA ITEM A 

Attachment 11 
Page 29 of 43



Form a 
research 
agenda 

around the 
needs of 

stakeholders

Assemble 
needed 

expert ise to 
address key 

questions

Design 
decision 
support 
tools to 

translate 
the 

research 
answers 

into 
practical 

applications

2.  Getting the Needed Information 
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• Are the right people in the room? Who is missing?

• Gathering relevant data from agencies and individuals

• Webinar Series for basin-specific information

– Climate modeling

– Adaptation to climate change

– Groundwater

Assembling Expertise
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Big Wood Climate Model Selection

AGENDA ITEM A 
Attachment 11 
Page 32 of 43



Form a 
research 
agenda 

around the 
needs of 

stakeholders

Assemble 
needed 

expert ise to 
address key 

questions

Design 
decision 
support 
tools to 

translate 
the 

research 
answers 

into 
practical 

applications

Step 3: Creating tools to answer 
questions
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Understanding Impacts of 

Change in Big Wood Basin

2 Methods Proposed:

• System Dynamics Model

• Envision – a spatially explicit 

modeling process

AGENDA ITEM A 
Attachment 11 
Page 34 of 43



Water

Population

Land use

Above Magic 
Reservoir Magic 

Reservoir

Below 
Magic Reservoir

Modeling Water Use
with Systems Dynamics Model

Didn’t address 
the complexity 
of the system 
or answer our 
questions
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Shift to spatially-explicit, agent-based 
alternative futures modeling platform
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Alternative Scenarios: 

Economic base and management approach

Highly Managed / 
Agricultural 

Economy

Highly Managed / 
Tourism Economy

Less Managed / 
Agricultural 

Economy

Less Managed / 
Tourism Economy

Economic Base
Ag Economy Tourism Economy

M
an

ag
em

en
t

Le
ss

 M
an

ag
ed

H
ig

h
ly

 M
an

ag
ed
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12 Alternative Scenarios: economic base, 
management approach, climate scenario
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Result: Too much information

Identify which Storylines
matter to participants
- Temperature
- Snowpack
- Water Demand
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• Take home message (non-
academic)

• Key features/points
• Background/context
• Data (display and sources

Create Storylines
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Lessons Learned

• Participatory projects take lots 
of time

• Local expertise and data 
increase legitimacy of results 
and solutions

• Conversations avoid 
arguments about 
what/when/if/who to blame

• Lots to learn about 
understanding and 
communicating complicated 
information
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• Extended peer communities: all who have 
desire to participate in resolution of problem

• Participation through citizen juries, focus 
groups, consensus conferences, watershed 
councils, knowledge to action networks

• Awareness of different ways of seeing the world

• Increased collaboration to improve system 
knowledge and generate clumsy solutions

• Collaborative solutions have moral force and 
political influence

Decision Making for Wicked Problems
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ANY CLUMSY OR 

WICKED QUESTIONS?
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