Adaptive Governance with Open Traceable
Accountable Cognizant Science and Policy

(for the management of natural resources & environments)
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Presentation Notes
Mills Lake. Enos Mills, then a 14-year-old boy, moved to Estes Park in 1884. He explored the mountains of the area and wrote many books and articles describing the region. He later supported the creation of Rocky Mountain National Park, and he split his time between the mountains he loved and the cities of the eastern United States, where he lobbied for the legislation to create the park. The legislation was drafted by James Grafton Rogers, a Denver lawyer and avid outdoorsman. Mills' original proposal for park boundaries went from Wyoming all the way down to the Mount Evans area, including areas such as the Indian Peaks Wilderness. Much of the land was favored for mining, logging, and other operations, however, so the proposed park was reduced to an area approximating the current park borders. The bill passed Congress and was signed by President Woodrow Wilson on January 26, 1915. A formal dedication ceremony was held on September 4, 1915 in Horseshoe Park. The park has expanded over the years, with the largest parcel — the Never Summer Range — added in 1929.
From 1902–1906, Mills also served as the Colorado State Snow Observer, a position that took him into the wild he so loved. His job was to measure the snow depths to predict spring and summer runoff. Following this position, he served as government lecturer on forestry from 1907–1909. During this time, he also authored several articles and books on nature and Estes Park area.

Throughout his time in various assignments, Mills was also leading the fight to preserve the area around Longs Peak as a national park. Aided by groups such as the Sierra Club and the Daughters of the American Revolution, Mills succeeded and Congress established Rocky Mountain National Park in 1915. Called the "Father of Rocky Mountain National Park," Mills continued to lecture and write books until his death at age 52 in 1922. Mills Lake in Rocky Mountain National Park is named in his honor.



Outline

1. Information, Knowledge, and Transparency

2. Science, Judgments, and Decisions: the Role of Biases,

Beliefs, Heuristics and Values (BBHV)
3. A Science-Infused Adaptive Governance Framework.

4. Open Science is Not Enough. Open Traceable Accountable
Policy (OTAP) is Needed, or Transparency about Limits on
use of OTAP.
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Information, Knowledge, Transparency

* Information is structured data that is potentially useable.

 Knowledge is “justified true belief”. It internalizes information,
creates an alignment between information and beliefs, and
potentially allows more informed decisions to be made.

e Transparency is visibility (of information, of decisions, of
justifications, of beliefs, of roles and relationships...).
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Is Transparency Good?

Transparency allows knowledge (and everything therein,
iIncluding beliefs, and possibly past decisions and
conseguences), to be shared with a broader group.

Transparency potentially enables more informed decisions by
the group.

Transparency may facilitate decision follow-ups beyond the
timescales and capabilities of individuals.

It also may place constraints on the behavior of individuals or
sub-groups.

In economic theory, transparency reduces “information
asymmetry”, reduces barriers, enhances competition, and
makes markets (and their transactions) more efficient.
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When is Transparency a Problem?

 Knowledge Is power. Transparency transfers power:
sometimes for a greater good, sometimes not (e.g. National
security may preclude transparency).

e Transparency may reduce the power of an entity when the
Information becomes widely available (e.g. reduced abillity to
make a living, or to move beyond a past mistake).

e Transparency may allow information overload. Decision-
making can get “frozen by complexity”. If everything is
Important, or if it takes too long to figure out what is most
Important, then nothing Is important.

e In a complex, dynamic world, perfect complete information
doesn’t exist. Transparency can enable distribution of
filtered/biased, or wrong information, with potentially negative
consequences.
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Transparency May Enable Groupthink
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“DELUSION DWELLERS”, charcoal & pencil on paper, © Laurie Lipton, 2017, www.laurielipton.com,

(presented here by permission of the artist)
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Groups offer
security to
individuals. And
shared beliefs
give power to
groups.

Uncritical
acceptance of
information or
beliefs may
lead more
quickly to
powerfully good
or bad
conseguences.

Alternatively,
transparency
may allow
different
perspectives,
critiques, or
beliefs to be
considered.


http://www.laurielipton.com/

Sources of Judgments and Actions

1. Evolutionary adaptation (our genes)

2. Cultural adaptation, traditions, rituals (our memes)
3. Experiential learning
4

Logic and careful reflection

% USGMS (cf. Glynn et al., 2017, Earth’s Future)



What Do Social Adaptation and Evolution
Suggest?

e Societies have developed universities that create and transfer
knowledge (information + beliefs);

 And also laws, policies, traditions, and cultural norms that
place boundaries on group/individual behaviors and constrain
sharing.

 Knowledge sharing and transparency are good, but there are
some limits or boundaries, not always well defined, or well-
evaluated, especially before a problem occurs.

 Initially, transparency about boundaries, absolute beliefs, or
“sacred values” may prevent finding paths towards consensus
amongst widely diverging constituencies. However, it may also
eventually allow the finding of paths not initially evident.



Science Seeks Transparency (Usually)
What Iis Science?

My simple definition: the structured pursuit of knowledge

Other definitions:
« A systematically organized body of knowledge.

* A systematic enterprise that builds and organizes
knowledge in the form of testable explanations and
predictions about the universe.

=
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Science: an Accumulation of Truths & Tools

The Scientist must set in order.
Science is built up with facts, as a house is with stones.
But a collection of facts is no more a science than a heap of stones is a house.

H. Poincaré (1905)

"All Gizah Pyramids" by Ricardo Liberato, Wikimedia Commons
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"All Gizah Pyramids" by Ricardo Liberato - All Gizah Pyramids. Licensed under CC BY-SA 2.0 via Wikimedia Commons - https://commons.wikimedia.org/wiki/File:All_Gizah_Pyramids.jpg#/media/File:All_Gizah_Pyramids.jpg
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Science as a Process:
a Structured Pursuit of Greater Knowledge

Develop
General Theories

General theories must be
consistent with most or all
available data and with other
current theories.

Gather Data to
Test Predictions

Relevant data can come from the
literature, new observations, or
formal experiments. Thorough

testing requires replication to
verify results.

Make
Observations

What do | see in nature?
This can be from one's
own experiences, thoughts, /
or reading. /

Refine, Alter,
Expand, or Reject

Hypotheses

Develop
Testable
Predictions

If my hypotesis is correct,
then | expect a, b, ¢,...

J

Think of
Interesting
Questions

Why does that
pattern occur?

Formulate
Hypotheses

What are the general
causes of the
phenomenon | am
™, wondering about?

Source: Wikipedia article on the scientific method



@cience, In a Complex Dynamic World, is an Engagement of

Communities & Individuals!

Pieter Brueghel the Elder: The Flght between Carnlval and Lent (1559)
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Pieter Brueghel the Elder (1526/1530–1569)  
TitleDeutsch: Serie der sogenannten bilderbogenartigen Gemälde, Szene: Streit des Karnevals mit der Fastenzeit
English: The Fight Between Carnival and Lent
Français : Le Combat de Carnaval et Carême
Polski: Wojna Postu z Karnawałem
Date1559Mediumoil on panelDimensions118 × 164 cm (46.5 × 64.6 in)Current locationDeutsch: Kunsthistorisches Museum, Gemäldegalerie
Deutsch: Wien
NotesDeutsch: Signatur: Bez. links unten auf einem Stein: BRVEGEL (V und E ligiert) 1559Inv.-Nr. GG_1016
Provenienz: vermutlich Rudolf II.; 1748 aus der Schatzkammer in die Galerie
Es gibt mehrere Kopien, nachzulesen bei: Klaus Ertz: Pieter Brueghel der Jüngere, Die Gemälde, Bd. 1, Lingen 1998/2000, Kat.nr. 183-186, S. 253f.
Eine befindet sich im Musées Royaux des Beaux-Arts de Belgique (Kat.nr. E 183) und gilt als eigenhändig - d.h. Pieter Brueghel d.J. -, eine weitere wurde am 31.5.1989 bei Christie's in New York versteigert (E 185) und gilt als Werkstattarbeit. Ein weiteres Bild in Privatbesitz (E 186) gilt als eigenhändig. Die Kat.nr. E 184 ist ein seit dem 2. Weltkrieg verschollenes Bild aus Krakau, Muzeum Narodowe w Krakowie. 1937 wurde es von Stanislaw Ursyn-Rusiecki dem Museum gestiftet.
Source/PhotographerThe Yorck Project: 10.000 Meisterwerke der Malerei. DVD-ROM, 2002. ISBN 3936122202. Distributed by DIRECTMEDIA Publishing GmbH.


What Does “Science” Provide? =%

» Data and Observations.
» Process “truths” (e.g. causality relations).

» Information Analysis tools.
» Conceptual/numerical models.
» Data Synthesis tools.

» Science process guidance.

» Informed expert judgment
or expert opinions.

Beliefs, Biases, Heuristics, Values Affect Everything

(cf. Glynn, 2014; Glynn, 2015)



Some Human Values & Prioritizations (Social Wants)

Humans

Needs

Time

Places

Biota

Resources

Myself,
my Kids

My Family
My Tribe

Other People

v

Safety

Love, Sex

Esteem

Actualization

The Now

The Near
Future

The Next
Generation(s)

The Past, the Distant
4 Future

Created
by Me

Created by
my tribe

My Carrying
Landscape

v Other Living Places

Food,
Pets

Dangerous
Creatures

Charismatic
Biota

v Other Biofa

Air Water

Land, Energy

Minerals

Environmental Carrying

v Capacity

Social Needs Are Not Necessarily Equal to Social Wants!

Glynn, P. D., A. A. Voinov, C. D. Shapiro, and P. A. White (2017), From data to decisions
beliefs for improved management of natural resources an

den

: Processing information, biases, an
vironments, Earth’s Future, 5, doi:10.1002/2016EF000487
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Innate (System 1) vs. Conscious (System 2) Thinking

By Julia Suits
(New Yorker)

People assess probabilities incorrectly, they display confirmation
bias...overproject their own opinions unto others, display illogical
framing effects...and numerous other information processing

biases.
(Stanovich and West, 2003; creators of the tripartite thinking framework)



A Science-Infused Adaptive Policy Process

Set (or Revise) Goals

(cf. Glynn et al., 2017, Earth’s
Future; Voinov et al., 2016,
Env. Mod. & Software)

Get Facts

&
Information

Process

Information
Evaluate

Biases, Beliefs,
Heuristics
Values!

Predict. Articulate Beliefs

Winners &
Losers?

Judge,
Decide,
Act!

Acquire
Knowledge



Characterization of Issues for Optimization of
System 1 or System 2 Thinking

Glynn et al.,
2017, Earth’s
Future:

From data to ot
decisions:

Processing

information,

biases, and

beliefs for

improved

management of

natural

resources and

environments.

Contentious
Trade-offs




Is Open Systematic Science Enough?

NO. An ecosystem of laws, policies, traditions, rituals,
norms, belief networks, and trust systems constrains any
application of science-infused information.

We also need systematic policy and decision-making!
This means openness, traceability, accountability.

Should managers, politicians, lawyers, shamans, business
leaders, or priests be the only experts for this ecosystem of
rules?

Is there any reason to hide the rules from the rest of society?

Sunlight disinfects: articulate rules, creeds, or beliefs.
Discuss and be transparent about their limits, and about
limits on “transparent discussions”.

a2 USGS
science for a changing world



Communication and Understanding
Beyond Babel Fish

Science/policy governance is not just about information. It's
about understanding beliefs, creeds, and systems of trust, I.e.
rules.

We need Babel Fish (Douglas Adams; Hitchhiker's Guide to the
Galaxy): “instant language translators”.

Babel Fish are not enough. We need communication of science
and of laws, rules, norms or other constraints (and of how they
vary between different people or groups).

BBHYV and constraints are present because of past evolution
and adaptation. We need to understand the past conditions that
gave rise to the constraints (and to the BBHV). Are the
conditions still present or likely to continue into the future?

aUSGS
science for a changing world



Don’t Just Manage the Past, but rather the =06
Present and the Future

* Beliefs help create the future. Homo Sapiens has a unique
ability to create systems of rules, trusts, and beliefs in future
Imagined states (ct. vuval Noah Harari), that then have a chance of
realization (but only if the constraints can be maintained.)

* Operations Research (OR) and expert systems technology can
document, analyze, and navigate these systems of behavioral
constraints, including human behavior and interactions in
Science/Policy interactions (incl. adaptive management).

* The conditions of the past and our BBHV need to be assessed.
Artificial Intelligence (Al) may provide more emotionally-
detached assessments of BBHV effects on decisions in
Science/Policy interactions. Al can also assess similarities &
differences between past issues and present issues, and
between past and present behaviors. (Anthropologists needed).



scil for a changing world

Summary

Coupled human/natural systems are complex, dynamic and
Information about them is always incomplete and never perfect.

Biases, beliefs, heuristics and values (BBHV) are societal and
evolutionary adaptations created by past frequently and acutely
experienced conditions. They don’t necessarily apply well to
present or future system conditions.

Knowledge is power. While knowledge sharing (transparency) is
generally highly worthwhile, laws, rules, and norms have been
devised to constrain the sharing.

Open Science must be complemented by Open Traceable
Accountable Policy in adaptive governance processes. Ata
minimum, limits on transparency must be discussed, and the
limits must be made transparent.

Al and OR have the potential to help document, analyze,
navigate or complement human science/policy governance.



Courteous & Courtly Governance

Opening of the First Parliament of the Commonwealth of Australia by The Duke of Cornwall and
%USGS York (later H.M. King George V), May 9, 1901. 1903 painting by Tom Roberts (wikimedia commons).
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