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One-Sentence Summary: To improve the efficiency of environmental policy-making,

incorporate human decisions and power relations into the decision-making process.

Abstract

While the scientific community has focused on documenting environmental degradation and
developing scenarios that help identify the operational margins for system Earth, less attention has
been given to the mental models of decision-makers that underpin environmental policies. We

suggest that global efforts to stop deforestation and biodiversity loss are failing in part due to a
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critical blind spot in the analysis—human agency. To address this weakness, we propose to

formulate mental models and translate them into strategy games. This will increase the

representation of agency in scenario development and create spaces for deliberation between

different worldviews. We claim that personal transformation can be achieved through transparent

democratic dialogues that identify, challenge, and respond to the human and social limitations

inherent to decision-making and we present empirical examples that validate that claim. Their

transformation through gaming gives decision-makers access to the experience of consciousness:

“what is it like being a stakeholder?”. Such experience will help to break free of established norms

in science and political processes.

Keywords: Agency, Transition, Cognition, Land-use change, Games, Democracy

Main Text:

Today’s limited range of policy options
Policy changes are the result of complex
decision-making processes that involve
difficult  choices,  power  struggles,
expediency, availability of resources,
perception of public support, and much more.
Policies can also be viewed as a product of
the interaction between policy-makers’
mental models and the narratives they adopt

(Fig. 1). Narratives are stories. The narratives

we are referring to here are about the changes

one wants to see either happen or avoided?®. A
mental model is the functional but
incomplete representation a person has of
how (a part of) the world works. It is based
on a person's knowledge, experience, values,
beliefs, aspirations and  sympathies?.
Different mental models will generate
different policy outcomes from the same
scenario or narrative. Policy responses
therefore change when either (i) the
narratives adopted by policy-makers change,

or when (ii) their mental models change.
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Scientific  panels and  science/policy
interfaces tend to focus on the former,
developing more complicated models to
improve the narratives and present them in a
compelling yet accessible form. The latter,

changing mental models, is best achieved
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when working directly with policy-makers.
Here we analyze that second pathway for
transformation to improve the efficiency of
environmental-policy-making in the context

of the post-2020 agenda.
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Fig. 1: Narratives and mental models are the two levers of efficient decision-making. (1) Decisions result from
the combination of narratives and mental models. Everyone has a mental model (cogs). Different colors represent
different fields of knowledge. The more cogs the more complicated the model. (2) Different mental models will result
in different policy outcomes from the same scenario or narrative. (3) Experts develop models—external, explicit, often
in silico—representing System Earth. These models produce output scenarios. (4) Experts present these scenarios as
narratives to policy-makers. Some policy-makers adopt the narratives—while developing their own interpretation
based on their own mental models—to produce a policy outcome statement. Disclaimer: This heuristic is a highly
simplified conceptualization of how science and policy interfaces happen. (5) Policy-makers selectively hear and listen
to experts based on prior priming and already established narratives. Experts work on problems framed by the socio-
political context they are embedded in and selectively receive funding to look at specific issues. (6) External factors,
political lines or economic interests, public support, media opinions are internalized in the mental models of decision-

makers as well as the power relations between them will affect the final outcome of policy negotiations®*.

The world’s governments did not reach most
of the international social and environmental
targets set for 2020. None of the 20 Aichi
Biodiversity Targets have been fully
achieved, and only six have been partially
accomplished>". Current trajectories
continue diverging from goals and pledges®®.
This is a problem involving every single
human, albeit with vastly different degrees of
responsibility®. Some of us are unaware of
the problem. Many of us actively resist

change. Others do not care, and a small but

growing number are concerned and trying to

push for change. Collectively, humans have
proven to be unwilling, unprepared, or unable

to change®2°,

The post-2020 global biodiversity framework
of the Convention on Biological Diversity
(CBD) is being developed and new ambitious
targets, goals, actions and strategies for
biodiversity and sustainability are being
proposed!. These will affect governments’
actions for decades to come'?. The responses,
ambitions and policy decisions that are being
drafted for the post-2020 agenda are, inter

alia, informed by scenarios outlined by
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Integrated Assessment Models (IAMs)
developed by scientists and economists
combining different strands of

knowledge!34,

Current IAMs have been built to explore
policy options; besides being heavily
constrained by data and models®®, they are
also constrained by the values they integrate.
To address this constraint, the Nature Futures
Framework recently developed by the
Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services
(IPBES), proposes a heuristic framework that
accommodates a plurality of perspectives on
what is desirable for the future!®. Along with
not considering values, IAMs fall short in
representing how humans behave and
interact'’. Scenarios derived from IAMs are
therefore restricted to the exploration of
“what ifs?”, i.e., target-seeking scenarios in
which transformations do not result from
emergent behavior of the decision-making
processes represented in the model but are

imposed ex machinal®. These limitations

make it difficult to link IAMs to decision-
makers. Ignoring or misrepresenting human
agency in these models limits the range of
options that are contemplated and opens
doors to systemic stalling and undesired
surprises as people will develop adaptive
responses and coping strategies to whatever
action plan is proposed?®.

Changing narratives by incorporating
human decision-making into modeling
Translating models into participatory
strategy games allows diverse values and
agency to be incorporated into models,
expanding the range of the options that can
be contemplated. Land-use and land-cover
change models can be the basis for strategy
games that incorporate human decision-
making. In such games, critical decisions
over land-use changes, access to credit or
setting of boundaries for example, are made
by humans, while the outcomes of their
decisions will depend on the interaction
between their decisions, other players’

decisions, and the limits and rules of the

d0i:10.20944/preprints202108.0326.v1
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game?®22, There is a trend in gaming to create
more controlled experiment-like big data
games?®. We propose here to go in a different,
people-centered  direction. We  need
experimentation with new types of science-
policy engagement that have the potential to

reach transformation through breaking free of

established norms?*.

A game being played, with facilitation and
debriefing, is a constructive process of co-
creation that produces a common
understanding among the players of how the
system works?®. On the basis of this common
understanding, players can then engage in a
decentralized collective and distributed
process of seeking new solutions through
play. The gameboard and tokens represent
the landscape and its components. Players
represent stakeholders with power to shape
the board and adapt to changing conditions.
Game rules represent system processes. A
game session is the equivalent of a simulation
run—a narrative about how things could

unfold. It is possible to identify winners and

losers and to revise strategies. These games
lack precision and generality, but they link
causal mechanisms and causal effects® and
can serve as boundary objects that bridge

science and policy?.

Participatory games such as the ones we
outline here have been used and developed
for more than 40 years in fields such as
system dynamics, adaptive environmental
management science and participatory action
research®?27. An example is the climate game
C-ROADS. Though direct impact is difficult
to assess, people changed the way they
negotiated based on it?®. Relying on
decentralized problem solving, participatory
games offer an alternative to expert-driven
top-down prescriptive approaches that have
proven limited in their ability to manage
complexity and uncertainty. They have the
potential to significantly change policy-
making process and outcomes, if played by
keystone actors?®, i.e., people vested with
power and responsibility having a

disproportionate ability to steer the direction

d0i:10.20944/preprints202108.0326.v1
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of the system. Participatory games represent
an untapped potential to  address
environmental issues®®. Yet, despite their
capacity to integrate a plurality of
perspectives and to support collective action
preparing stakeholders to better cope with
surprises, these games have yet to be
successfully deployed at the scale of
international decision-making and achieve
macro-scale impact. Why? Because they
have not been played by the right players.
The games can be played by anyone.
However, unless the participants are vested
with power to shape norms and policies, the
lessons drawn by participants are not
translated into changes of the normative
landscape and therefore fail to register at the
global scale, notwithstanding the scalability
of the model?®. Farmers playing cannot
change prices at the farm gate. Students

playing cannot change laws. Interns playing

cannot change corporate policies.

Policy-makers changing their mental

models

Placing participatory games at the center of
the science-policy interface has great
potential to support transformative change. If
IAMs provide the classic model outputs such
as shared socioeconomic pathways (SSPs),
participatory games allow policy-makers to
personally engage with the model and the
development of scenarios, complementing
the SSPs. Such an approach requires that
decision-makers agree to engage in the role
playing that the games propose, taking on the
role of the different actors within the models
of the systems they intend to transform. The
models can then be the subject of debate from
within, their limitations identified, and
assumptions revealed through use, play, and
dialogue®*. Decision-makers engaging in
such processes have the chance to develop
future scenarios and counterfactuals—
propositions that are contrary to facts.
Counterfactual thought occurs when a person

considers a change to the state of affairs and

d0i:10.20944/preprints202108.0326.v1
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then assesses the consequences of that
change®!. A critical distinction with other
forms of engagement is that counterfactual
not the

information is provided to

participants. Instead  they  develop
counterfactuals by themselves, on the basis of
the game they are discovering as they play.
This spurs the challenging of one’s own
assumptions and cognitive biases*2. More
importantly, it provides the direct experience
that has the potential to shape the mental

models of the decision-makers.

Participatory games have been used at large
scales to connect science and policy, in
sectors such as health and defense®**, Below
we give three examples from biodiversity
conservation and then discuss how such

games have been used in other domains.

In 2017, negotiators of the Regional Working
Group on High Conservation Values (HCV-
RWG) of the Forest Stewardship Council
(FSC) supported the development of a set of
indicators related to the identification and

management of Intact Forest Landscapes

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 August 2021
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(IFLs) in the Congo Basin. The participants
of the workshop played MineSet, a game that
represents regional landscape dynamics for
Central Africa and the interactions between
extractive  industry

projects, logging,

agribusiness, infrastructure development,
population growth, forest dynamics, market
fluctuations and regional policies (S1). With
the support of game masters and facilitators,
they analyzed their game session and
established connections between the issues at
stake and their experience during the game.
This collective understanding enabled them
to find an agreement after three days of play,
discussion, and negotiation, resolving a
gridlock that had lasted for more than two
years?:3, According to the convenor of that
meeting, the director of the FSC Program for
the Congo Basin, the game and the
facilitation “(...) allowed members of the
HCV-RWG, coming from different cultures,
countries and with a very heterogeneous

education background, to acquire, in only

two days, the same level of understanding

d0i:10.20944/preprints202108.0326.v1
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regarding IFLs concept, and how each

management decision could impact the
landscape, its resilience and forest-dwell[ing
communities]. From the beginning of the
internal  HCV-RWG  discussions,  no
consensus seemed to be achievable across the
different interests (...). Thanks to [games and
facilitation], the HCV-RWG reached a
consensus (...) This first solution is a major
step globally to move, in the short-term,
towards an internationally acknowledged
way to manage IFLs in Congo Basin

Forests.” (S2).

Another example of large-scale participatory
gaming is the Oil Palm Adaptive Landscape
(OPAL) project. Between 2015 and 2021,
some of the authors designed landscape and
supply chain games to understand and
support decision-making processes in the oil
palm supply chain, in Cameroon, Indonesia
and Colombia. In 2016, members of the Inter-
Ministerial Committee on Palm Oil,
responsible for regulating palm oil pricing in
Cameroon  played such

one game,
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CoPalCam, designed with smallholder
farmers and professionals from the industry
to understand the bottlenecks in the
production at the country level (S3). The
game sessions brought together participants
from the Ministry of Agriculture and Rural
Development, six smallholder cooperatives,
representatives of the agro-industry and civil
society organizations. Scenarios around price
fixing and farmers cooperation were at play.
This dialogue contributed to the relaunch of
discussions on the national strategy for
sustainable palm oil, which had been on hold
since 2014. After this session, the game was
used by the government to support dialogues
with smallholders on the creation of
cooperatives—one of the most promising
strategies that emerged from the game.
Following this, smallholders close to the
plantations of the Société Camerounaise de
Palmeraies (SOCAPALM) in Dibombari

initiated the creation of a cooperative on the

basis of the lessons they drew from the game.

d0i:10.20944/preprints202108.0326.v1
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Others renegotiated contracts with the

industrial mills®,

In  2019/20, civil servants from the
Indonesian Ministry of Agriculture revised
the rules for the Indonesian Sustainable Palm
Oil certification scheme on the basis of the
discussions that followed game sessions held
with the Oil Palm Adaptive Landscape
(OPAL) research team. The game used was
co-designed and validated with small-scale
oil palm growers, villagers, local government
officials, NGO and private companies in East
Kalimantan and then brought to the Ministry
offices to support the critical analysis of the
contemplated policies. Using the lessons
from the game and debriefing, local
government and private companies are
scenarios  for

currently  rediscussing

sustainable palm oil plantations.

Large-scale gaming with high-level decision-
makers has also been used in pandemic
preparedness. Pandemic simulations like
Event 201 (simulating a novel Coronavirus
pandemic,

played in October 2019 by
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scientists, government officials and business
leaders, in New York City) have been
running since the early 2000s, taking cues
from war-games used by the military to
stress-test health systems. The participants of
Event 201 were shocked by the simulation
outcome; the game experience helped
identify gaps in governments’ responses to
the outbreak®®. The game did not contemplate
the possibility of an adversarial federal
administration, but there is no reason why
such actors cannot be embedded into game

scenarios or, even, participate as potentially

antagonistic players.

In all cases, the value and impacts of game
sessions depends on the nature of the
participants. Participatory games enable a
dialogue between different scales of
decision-making, from the village council to
the Ministry office and beyond, to the
General Assembly of the United Nations and
along value chains from producers to
consumers®. They serve to convey how

different participants perceive the system

d0i:10.20944/preprints202108.0326.v1
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better than other forms of scientific
communication®®. These games will not
dissolve existing power structures and
asymmetries, nor the inequalities they create.
Instead they reveal them, as they highlight
the winners and losers of the strategies that
are considered®. They reveal and challenge
assumptions. They do not show the solutions
but place people in the situation to develop
them. They thus serve to identify innovative
strategies and solutions outside of policy
options considered at present, with the
potential to overcome current systemic lock-
ins.

How to make games work?

For a particular game session to trigger
transformation, three events must happen,
sequentially, one enabling the others®’. First,
the session must happen. Second, the session
must transform the mental models of the
participants. Third, the participants must act

upon these learnings. Failure in any of these

three steps precludes impact.
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1—Calling for the game
Leadership. The first condition for a session

to be organized is for a convenor to step
forward. The person or institution calling for
the meeting, inviting the participants and
proposing the use of the game as support for
dialogue, is critical for the success of the
process. The difficulty to fulfill this condition
explains why there have been not more

sessions at higher levels of decision-making.

Participation. The second condition is for
players to respond to the call of the convenor.
What can bring participants to the table?
There are a variety of reasons that can trigger
the decision to join. Participants will join
because they can, because they want, and/or
because they must. They can respond to the
convenor, they can be attracted by the other
participants, by the venue or by whatever
they expect will happen. Three actionable
levers deserve mention to attract participants.
(1) Signaling. Bystanders will be convinced
to join when participants signal and broadcast

the quality of the experience. In management

d0i:10.20944/preprints202108.0326.v1
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sciences, this is the best solution for the so-
called “empty restaurant syndrome”®, (2)
Interest. Negative environmental
externalities are essentially byproducts of our
choices; few people have negative attitudes
towards the environment and the destruction
of forest is not the objective pursued®. If
participants think participating will help them
do better in whatever matters to them, they
will join. (3) Conformity. Recruiting players
for the initial sessions can be difficult. If
people expect others will participate and they
prefer to act like most others, the conditions

are met for a social tipping point that will

make further sessions easier to organize®?2,

2—A transformative experience

Once the session begins, a different set of
conditions is required for participants to

change their mental models.

Validity. The first condition is that the game

must represent the constraints and

opportunities stakeholders face in the field.
The games we describe are models of the

reality as we think it is, a description of what
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we think a landscape is and how it works. For
the game to be useful, it needs to share the
logical structure of the system it represents
(sensu Wittgenstein®®). The rules of the game
must be congruent with the causal effects—
the structure of cause and effects and the
magnitude of the responses—known from the
system. We ensure this during the design
phase by validating the game with the
stakeholders themselves. The game is valid
when these early players say “this is my
reality™®°. Once this is achieved, everyone
playing the game will experience what it is
like to be one of the other stakeholders

represented in the game.

Failure to achieve validity in the eyes of the
players can result either in the loss of
credibility of the session—it is effectively a
child’s game—or maybe more dangerously,
it can lead participants to ill-founded and
potentially counter-productive conclusions.
We avoid these pitfalls by teaching

participants to maintain a critical distance

from the game, recognizing it is a model with

d0i:10.20944/preprints202108.0326.v1
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all the limitations this entails. Participants
also get to learn the rules of the game in order
to play. In so doing they are able to judge
whether or not these rules correspond to their
understanding of the system. Discrepancies
highlight the different perceptions between
these players and the stakeholders engaged in

the design of the game.

Facilitation. Skilled facilitation is the second
condition to ensure the game and the ensuing
discussions are fruitful. The process of
confronting one’s own cognitive limitations
and wrong assumptions is source of
frustration and discomfort*!. Additionally,
participants that have a self-perception of
high expertise on the topic touched upon by
the game have a more closed-minded
attitude, in addition to maybe feel
belittled*>*3. Facilitation can help transform
these difficult personal experiences into
opportunities for learning and self-reflection.
Another danger to avoid is that power

relations invade the game session. Power is

represented in the model, and is an essential
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element of the player’s strategies. There must
be room to have a discussion about its
origins, distribution and limits**°, The
facilitator can ensure that powerful players
do not curtail the discussion. Deciding
strategically who will play what role can

contribute to the success of the discussion.

Engagement. The attitude of the players is
the third condition that drives the success of
the game itself. Irrespective of the reason
why the participants joined the sessions to
begin with, the game can only exist for as
long as the players are engaged with it and
decide to play.

Transformational experience. This is
probably the most challenging part to convey.
Information is insufficient to generate
change?®. We resist changing values, but we
adjust our expectations and our mental
models of the world on a regular basis,
whenever we experience surprise*’. Players
undergo  emotional  responses  when
playing—surprises, frustration and triumph,

anger, and joy, all can be experienced
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through a well-designed and well-run game
session*®. The personal, direct, emotional
experience of the impacts of our decisions
transforms the things we know into things we
This

care for. is how and when the

participants update their mental models.

Time. Finally, the last ingredient is time.
Time to process the information is one of the
limiting factors of bounded rationality°.
Here, in view of the complexity of the
systems and the possibilities explored by the
game, players need to devote sufficient time
to learn the rules, explore different strategies
and consider counter-plays and possible
setbacks. Failure to spend enough time
playing can lead to missed opportunities—
not finding the right strategies—and to hasty

decisions—overlooking hidden pitfalls.

3—After the game
After the participants walk out of the session,

they remain with the full responsibility of
their future choices. The experience has
given (a) different meaning to things they

probably already knew. The session has
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served to reveal winners and losers, costs and
opportunities. Their future choices will be
better informed, though not necessarily
different. Participants will make different
choices if they can, if they want, and/or if
they must. For participants to enact change,
conveners and facilitators need to mind the

following:

Self-agency. Participants will resist if they

feel the process is an exercise in

manipulation®.  Trust in the model,
transparency in the design process, and
willingness of the convenor to revise
assumptions and to act upon the lessons
learnt are defining elements that will
contribute to the willingness of the
participants to follow through and implement

change.

Empowerment. Players need to be
empowered to make decisions. This can stem
from their position in society, their mandates,
their charisma or personal considerations.
Empowerment can also stem from the venue

where the sessions were convened, or the
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policy process to which they are connected.
If the players are constrained by their
hierarchies or social norms, no change will
happen. These considerations need to be
integrated

in the design of the game

sessions?.

Self-efficacy. Empowerment can also come
from within. Lacking the core belief that one
can make a difference by one's actions®
contributes to apathy, inaction, displacement
behaviour, resignation or worse, adhesion to
the current pathway®. Finding promising
strategies directly contributes here. A
powerful way to promote this is to compare
game sessions, showing how others have

solved the same problem—as a way to

collectively identify better solutions®2.

An application for global sustainability
Let us apply this approach to an ongoing,
global environmental wicked problem whose

resolution has eluded us over the last 30
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years: the global forest transition?t. Can we
stop deforestation and biodiversity erosion,
bring back trees and forests on Earth to pre-
industrial levels? Our understanding of the
drivers of deforestation and degradation>*>*
allow us to formulate a narrative for this
transition (Fig. 2). Forest cover globally will
increase when forest landscape restoration
increases, deforestation reduces and halts and
forest degradation reduces and halts. Forest
landscape restoration will increase when
forest landscape restoration projects are
better targeted, trees planted only where it
makes sense and forest growth is allowed to
happen. Deforestation will reduce when
infrastructure development over forests
reduces and stops, and when agriculture
expansion over forests reduces and stops.
Forest degradation will reduce when timber,
fuelwood, charcoal and other non-timber

forest products extraction reduces or stops,

and when fire management improves.
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Forest cover increases globally.

Biodiversity erosion is reduced to pre-industrial levels.

Forest Restoration increases Deforestation reduces Forest degradation reduces

Forest Landscape
Restoration projects
better targeted

Agriculture
expansion
reduces

Timberand NTFP Fire management
extraction reduces improves

Infrastructure
expansion reduces

Demography Economy Governance J Technology Culture

Fig. 2: How and why the global forest transition will happen. Change in forest cover and biodiversity is under the
influence of human activities that can be traced to five types of underlying drivers. These drivers condition the
transformation of practices leading to the global forest transition. Both drivers and practices rest on the decisions made

by humans, therefore on the combination of narratives and mental models.

This narrative (Fig. 2) complete as it is, says What is missing is the consideration of the

nothing about how to operate the transition. mental  models—the  functional  but
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incomplete representations people have of
the of their own capabilities, the capabilities
of others, and the natural and physical
processes at play at the time of making the
decision®?1*°, For the transition to happen,
the context under which decisions are made
must change. However, this condition needs
to be met for everyone directly involved in
shaping landscapes. For the millions of
farmers, for the agro-industries, for the
mining, road and infrastructure development
firms to change their practices, the contexts
in which they operate must change®®. For this
to happen, donors and finance institutions,
governments, NGOs, local communities,
administrations, all have to change the way
they make decisions and the basis on which
their decisions are made. This sounds
impossible to achieve. Indeed, we do not
think the forest transition can be triggered
through a centralized process. Instead, we
can rely on distributed collective

intelligence®. Since the transformation we

seek is systemic, all five families of drivers
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(Fig. 2) need to be involved—social workers
to address the lever of demography and
population movements, corporations,
banking and finance administrations for the
levers of economy, academia, start-ups and
incubators for technological innovations,
elected representatives, political leaders, the
judiciary to press on the governance levers,
and finally artists, faith leaders, intellectuals
and story tellers to lean on the lever of
cultural change (Fig. 2). Every one of us, in
our respective field, can play a role in this
transformation®. The transition can develop
through a decentralized, distributed process
(Fig. 3). It all begins with one session where
high-profile participants experience the
transformation of their mental model and
signal to others the validity of the approach.
Enabled by this demonstration, early

influential adopters begin testing, adopting

and promoting the method within their

networks, institutions and constituencies.
Percolating  through  the hierarchical
structures, stakeholders end up making
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decisions on the basis of redesigned incentive

structures.

Agents of change

Humans make more informed decisions with a better understanding of their own capabilities,
the capabilities of others, and the natural and physical processes at play.

; . Administrations
Private companies Local

communities

Donors and
Finance Governments

Insurance and finance e i
institutions Citizens

Think tanks International institutions Global movements

Mirror Roundtables

Influencial individuals promote new forms of dialogue and the use of explicit mental models
to foster more informed decision making within their institutions and partners.

Academics Leaders Personalities Artists

First Roundtable

Guests promote new forms of dialogue and the use of explicit mental models to foster more
informed decision making within their institutions and networks.

Academics Personalities Artists

Fig. 3: Designing landscape change. We propose that, to transform the system that results in deforestation, we can
modify the decisions made by people. This can happen through a decentralized, distributed process in three stages: (1)
High profile influencers are invited to discover the method to promote the new forms of dialogue and the use of games
to foster more informed decisions within their institutions and networks. (2) Encouraged by this early example,

influential individuals promote the use of these tools within their institutions and constituencies. (3) Stakeholders and
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agents of change make more informed decisions in their respective arenas, on the basis of modified incentive structures

redesigned on the basis of dialogues and games.

Reforming decision-making processes

Global assessments have become a key focus
of global environmental decision-making.
Producing such assessments is a useful way
to summarize the state of knowledge and
support evidence-based decision-making.
However, there are other, maybe more
fruitful ways to engage decision-makers such
as the one we outline here. These alternative
ways should be more widely adopted in
international scientific panels of

intergovernmental bodies like IPCC and

IPBES.

We suggest there are reforms that could make
existing processes more engaging and
relevant, as well as transformations that could
substantially transform global decision
processes. Scenario development at IPBES
and IPCC should not just involve successful
IAMs but also better include human agency,

thereby increasing the relevance of the

narratives and policy options proposed. In the

21

lead up to CBD COP15 and other
conferences of the parties, we call on national
decision-makers to engage in interactive
workshops to find potential new solution

pathways, which can then be brought to

international negotiations.

Reform oriented measures would include

bringing lessons from science

communication and engagement into

scientific assessments. How? Executive
summaries convey narratives. They do not
change mental models. Games and other
interactive products can be designed as part
of assessments to provide a means to
interactively explore combined impacts of

possible policies %

. Integrating these into
assessments is a way to convey both the
narratives and underlying models. This
would require that game creation and
modelling teams are integrated to the

assessments. Such teams could be supported
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as part of the assessment process or supported

by funders but tied to assessments.

The transformation of the Earth's ecological
system can begin by reforming how decisions
are made. Transforming target-seeking COP
summits towards action-delivering COPs
through dynamic engagement in the
negotiations is a way forward. This requires
breaking away from established policy-
making norms. Courage is required from

policy-makers to participate, and support is

needed from the public.

Conclusion
As long as human agency remains external to
the international science-policy interfaces
and the policy decision-making processes, it
will be difficult to develop robust policies
that take into account the complexities of
social and ecological system transformations.
The odds are that we will miss the intended
environmental targets again. However, the
approach we have described may help design
more effective

post-2020  sustainability

frameworks.
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How is what we propose different from any
other form of science-policy interface? The
answer is structured collective intelligence.

We are proposing to replace hidden,

unformulated and opaque decision-making
processes happening in the minds of decision

makers, with collective, explicit and

transparent problem exploration and solution
identification processes. We offer to redesign
the way decision makers come to a decision,
through a pragmatic, value agnostic yet
inclusive method to develop narratives and
update mental models. We will change the
choices we make when we change the way

we make choices.
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