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Abstract. Debates about how long industrialized civilization has to address climate change, 
systemic pollution, and other complex systems problems forestall the greater question: What 
methods can we use to start addressing global challenges that we continue to exacerbate? Rather 
like the spark that originated life, a promising method must be conceived such that a small start has 
capacity to replicate, mutate, adapt to contextual demands, and evolve.  
As a starter method that can grow into a global collaborative problem-solving system, we propose 
a distributed collaborative intelligence network powered by a hybrid human-AI framework: the 
earthDECKS Learning Engine with tokenization via a complementary currency system tied to 
impact tracking. This platform combines human collaborative intelligence with reasoning, 
inference and clustering mechanisms, enabled by an AI-monitored token reward system to 
incentivize user behavior toward positive real-world eco-social action. 
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Introduction 
The earthDECKS Learning Engine is a hybrid human-AI system, backed by machine-learning 
mechanisms for clustering, reasoning and inference to enable humans to create, adapt and apply 
knowledge collaboratively across a broad ecosystem.  

This hybrid human-AI system can support Embedded Continual Assessment and ongoing system 
adaptation and evolution. Ongoing impact tracking and assessment integrates human capacity for 
recognizing, rating and comparing patterns with AI capacity to synthesize input from a multi-agent 
system of pattern recognizers for AI-calculated impact tracking. The spending on AI in 
competitive enterprise was $24 billion in 2018.1 We aim to show that AI has equal importance to 
support collaborative ecosystems. 

World Game – Historical Antecedent 
Buckminster Fuller’s concept for World Game (1961) predated the Internet and mobile technology 
needed to implement this global problem-solving concept. Massive multi-player online games did 
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not yet exist. Instead, several hundred players assembled in university gymnasia to play World 
Game. An enormous dymaxion map was laid out on the floor as the gameboard.2 A day-long 
improvisational theater experiment in collaborative problem-solving occurred. All players were 
given hard copy manuals, instructions and assigned roles, either as officials or as citizens of 
countries (with the number of citizen gamers proportional to each country’s actual population). 
The players, from students to senior citizens, became engaged in this experiment. At the end, some 
recounted the significance of what they realized through playing World Game and how it changed 
their understanding of our co-dependency on this planet.  

For several decades, this hard copy version of World Game was played around the world and 
described as “a script … [for] a production ensemble of gigantic proportions to achieve a new 
science of action in testing out the script. That is what a metaphor can do when it is powerful 
enough and when it is successfully delineated by the consummate artist of his era – that is what 
Buckminster Fuller has done with the design of his World Game.”3 In May 1968 World Game was 
presented by Dr. Fuller to a White House sponsored conference, convened for this purpose in 
Washington, D.C.; to the Muskie Committee to establish a select Senate Committee on 
Technology and the Human Environment in March 1969; to the Joint National Meeting of the 
American Astronomical Society and the Operations Research Society of America in June, 1969; 
and to the United Nations Conference on Human Survival in May, 1970.4 After an intense flurry 
of interest, this Reality Game, conceived ahead of its time, was archived. What it accomplished 
was to inspire a new, interactive learning paradigm where game participants were made aware of 
global interdependencies and problem-solving challenges. 
Is there an updated 21st century re-vision of this game concept that can harness AI, the Internet, 
and smart systems? Sustaining the planet is much more than an AI project. Twitter can rapidly 
mobilize many people to comment, but the synthesis challenge is not addressed.5 Wikipedia 
exemplifies the collaborative creation of an encyclopedia,6 but the collaborative creation of 
solutions for global problems requires a whole new business model – a distributed, bottom-up 
problem-solving model to develop and implement solutions such that many small efforts can be 
coordinated into a massive mobilization strategy. 
earthDECKS – a 21st Century Model 
DECKS in earthDECKS refers to a Distributed, Evolving, Collaborative, Knowledge System. 
DECKS are comprised of digital knowledge-cards (i.e., short stories, media portals, and other 
information resources about a topic) and user profiles, which integrate explicitly and implicitly 
collected information about each user, organizing a diversity of social signals.7 
Users make choices about the DECKS that they assemble and the methods they choose to “make 
media actionable.”8 These choices are aggregated into the user’s profile, which is represented as a 
generalized “avatar” or icon on the earthDECKS platform.9 

Projects on the earthDECKS platform serve as hubs around which to generate, organize and 
connect DECKS. Knowledge-cards within a DECK (as well as across DECKS) are correlated and 
tracked through both manual and automated meta-tagging, clustering, and activity logging. The 
AI intermediary uses this information to provide recommendations and social media services to 
users based on their profiles.10  
Human pattern recognition acts on recommendations (choosing either to follow them or not), 
which enables machine learning to adapt and improve capacity to recommend. In this way, the 
earthDECKS Learning Engine evolves as users navigate diverse paths through this ecosystem, 
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browsing projects, commenting on stories, engaging with other users, attending real-world events, 
and performing tasks in the real world that are reported back and tracked online.11  

Collaborative Intelligence in Hybrid AI 
The earthDECKS Learning Engine embodies five theoretical principles that characterize how 
collaborative intelligence operates in an effective problem-solving ecosystem.12 
First, collaborative autonomy implies that every intelligent agent in the system, whether human or 
device, is empowered to act independently, without permission from higher authority, or 
requirement for actions to align with a pre-established consensus: the earthDECKS Learning 
Engine is not a consensus-driven system. How each action is trusted and admitted (or not), 
accepted and valued, or demoted and discarded, evolves in this multi-agent ecosystem, based on 
the values of all agents in the ecosystem. 
Second, collaborative intelligence is the global ecosystem result of the individual collaborative 
autonomy of all agents in the ecosystem. Unlike collective intelligence, where all agents are 
anonymous and equal, in a collaborative intelligence ecosystem, all agents are non-anonymous 
and unequal. They have different needs to be satisfied and different contributions to make, which 
aligns with the original aim of capitalism to empower individuals.13  

Third, the utility function, and associated profile of every intelligent agent in the ecosystem, are 
uniquely co-defined, both by that agent’s starting profile and by the actions performed by that 
agent in the ecosystem. In this way, the profile of the agent evolves, based upon how each agent’s 
actions in the ecosystem contribute to the well-being of other agents in the ecosystem. The term 
utility function, when introduced by moral philosophers Jeremy Bentham14 and John Stuart Mill,15 
focused on how to measure utility for each individual. When later adopted by neoclassical 
economists, the term was redefined to refer to consumers, rather than agents, which launched the 
abuse of private information.16 The original concept was applied to agent satisfaction from choices 
made. The adapted term referred to a consumer’s preference when offered a set of choices – what 
the consumer chooses, rather than the satisfaction an agent realizes from making that choice. 
Returning to the original intent of the term by focusing on agents, and the impacts of their actions, 
rather than consumers, our focus is not only on what an agent chooses when offered a choice set, 
but also on how other agents are impacted by that agent’s choice, i.e. the cascade of impacts 
(assessed as responses) in the network.  

Fourth, token rewards assign a value to each action in the ecosystem, as defined by all agents 
affected by that action. The values assigned to actions evolve as the agent population changes and 
as the needs of the ecosystem change. Values are recognized by token rewards such that those who 
contribute most, as assessed by the responses of other individuals in the community, receive the 
most token rewards, and become “enriched,” not by hoarding, as in a capitalist economy, but by 
contributing. Their profile rises, not only as they receive token rewards for actions that contribute 
to the well-being of others in the ecosystem, but also as they spend those token rewards to enable 
other actions, by recycling tokens back into the ecosystem. Guido Carlomagno’s work focuses on 
developing complementary currencies as a way to implement a virtuous philanthropic cycle to 
overcome the control of mega-corporations and financial institutions, a way to empower the 99% 
to address social and environmental problems. Ray Podder is implementing the earthDECKS 
tokenization system using real time DID’s (Decentralized IDs) with a chain agnostic universal API 
parser supported by AI.17 
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Fifth, impact tracking is traditionally seen as the application of pre-defined criteria for measuring 
the impact of actions. In the earthDECKS ecosystem, assessment criteria must evolve. All 
individuals in the system have starting profiles, which evolve as they act in the system. Values 
assigned to contributions to the system also evolve, as in any market-driven economy. And utility 
functions evolve, as do the criteria for tracking impact. 
earthDECKS Tokenization and KPIs 
The tokenization system is directly tied to earthDECKS KPI’s (Key Performance Indicators), 
which are prioritized and evolve based on human use of the system.18 Motivation and emotional 
engagement drive commitment.19 
KPIs attach values to a range of different actions taken, both within the earthDECKS online 
ecosystem and offline in the real world. Contribution to the community in its many possible forms 
is incentivized by token rewards that unlock new opportunities, enhance reputation, and offer 
advancement to leaders whose actions are rated as having high positive impact.20 The token 
allocation system is directly tied to impact tracking in a collaborative, intelligent, integrated and 
constantly evolving ecosystem. The earthDECKS Learning Engine assigns values to a range of 
different actions, both within our online platform and in the real world. Incentives to perform 
actions that contribute to projects that serve a community are buttressed by token rewards that 
unlock new opportunities, enhancing the performer’s reputation.21  

The greatest challenge for implementation is tracking the metrics to measure rewards earned, and 
developing reliable, transparent, integrated and automated measurement and scoring systems. 
Emerging new technologies, particularly artificial intelligence (AI), offer a way to assess the 
complexity of such systems and manage their implementation.22 In the earthDECKS 
complementary currency model, the token allocation system is directly tied to impact tracking in 
a collaborative, intelligent, integrated and constantly evolving ecosystem.23  

The complementary correlation of economic rewards with social good is a reduction to practice of 
multi-agent systems of intelligent exchange that enable collaborative problem solving, which 
cannot operate at scale without a collaborative intelligence infrastructure that harnesses the tools 
of AI in human contexts for learning, creating incentives for community cooperation and 
development. Sustaining the planet, improving the wealth distribution process, and promoting 
social cooperation in place of social competition can be enabled by AI to support a whole new 
social and economic model.  
The default value settings on startup of a particular story hub (called a Project) evolve as human 
users define what they see as important about that project (or not), and how each story about that 
project drives action with impact, as assessed by human users.  

Diverse, distributed projects serve as hubs for reporting about those projects.24 Values for tasks 
performed are assigned by human project leaders. The hybrid AI “collaborative intelligence” of 
the system integrates human agent choices with AI capacity to track the cascade of human 
responses in the network, a complex system offering recommendations from a continually updated 
AI repository. As human individuals act with collaborative autonomy, the AI Impact Tracker 
calculates the network effect and distributed impacts of their actions, which tokenization rewards.  

Sites (both real world and online, both problems to solve and successful innovations) are visited, 
pictures taken, and questions posed. All players receive points and other rewards for their 
contributions.25 As in any commenting system, all players can provide stories or comments. A 
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digg-type rating system enables the best-rated stories and comments to rise. Token rewards are 
offered for each challenge post, for achieving benchmarks in the challenge, and for beating each 
challenge. Short supply and high demand drives the reward tokens for a particular type of activity 
up. High impact rating and valuation of the performance of that activity also drives tokens up. 

 
 
Impact Tracking via Tokenization
In its purest form, currency was conceptually intended to serve as: (1) a medium for exchange, (2) 
a unit of accounting, and (3) a reserve of value. However, the current global financial systems have 
failed to fulfill their main assignments—allocating resources and effectively supporting 
productivity in the economy.26  
In response to these deficiencies, new models of economic cooperation, value exchange and 
resource allocation have arisen in civil society.27 The main features these models share is a new 
collaborative approach to economic management (as opposed to the ultra-competitive nature of 
modern capitalism) and an improved way to allocate resources based on merit. Merit is here 
intended to reward forms of social engagement, commitment, impact and contribution.28 Many 
academic researchers and economic commentators believe that we are moving towards a new 
concept of money, based on actual, measurable contribution that augments reputation. Reputation 
inside a community is earned through social engagement, commitment, and impact via 
contribution.29  
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The system allows for the advancement of leaders 
whose merits are rated as having high positive 
impact and whose status can be exchanged for other 
forms of currency, “influencers” whose social status 
is tied to positive social impact. Merit rewards 
ecologically and socially positive engagement, 
commitment, impact and contribution. This 
incentive system supports the view that future 
financial models are moving toward a reputation-
based form of currency.30  

Project impact tracking is powered by human 
reporting, with both manual and machine key word 
tagging for AI tracking. Users power the system 
through their choices of stories to read and rate, and 
the options they choose to “make media actionable.” 
Users generate stories that support project impact 
tracking. Projects that contributors select to work on 
receive more tokens than projects whose stories are 
merely read and not acted on. 

The Learning Engine evolves as adult contributors and students navigate their paths through its 
online ecosystem. The AI Tracking System keeps records of all choices made, and actions 
performed in the system, using those records to inform its recommendations to users. Human 
pattern recognition acts on those recommendations or not, enabling the AI system to learn and 
improve its capacity to recommend.  
The use of a tokenization strategy to drive system adaptation requires AI for Embedded Continual 
Assessment, and ongoing adaptation of the earthDECKS Alternative Currency Ecosystem. Human 
decision-makers bring their pattern-recognizing skills to each decision-making context. AI 
calculators track the diffusion of network impacts, assessing token rewards as the system 
continually evolves.  
The tokenization strategy has built-in protections against gaming the system. How tasks are valued 
in tokens evolves. Project impact ratings evolve, as does user leadership in the ecosystem. 
Complex system network effects occur as project complementarities are identified by humans and 
the AI system, enabling projects to collaborate with each other.  
Beta Test Results 
In November 2018 earthDECKS ran beta tests of our demo app PLASTIC (earthDECKS.org) 
with more than twenty testers. The half hour navigation section of the test was followed by a 
freeform, hour long brainstorm. The diversity of reactions and suggestions confirmed that we are 
on the right track to create a system that can elicit diverse reactions from a diversity of users, a 
platform where their unique profiles can be expressed by their choices as they navigate, making 
media actionable, both online and offline.  

Conclusion 
The analytics challenge for the earthDECKS Learning Engine is to track the types of metrics 
needed to reward constructive performance in a way that is reliable, transparent, and also 
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provides integrated, automated measurement and scoring. Emerging technologies, particularly in 
deep learning, offer promising assessment tools.  

Tokenization uses modern machine learning techniques to facilitate tracking merits and adapting 
to the fluctuations in the intrinsic valuations of merit categories on the earthDECKS platform. 
Ongoing impact assessment, aided by AI, synthesizes input from a multi-agent system and tracks 
Key Performance Indicators (KPIs), correlating tokenization, which adapts and evolves as users 
interact with the ecosystem. 
The result is a testbed that is not only itself a learning system but that also offers users a novel 
learning experience. The earthDECKS Learning Engine enables reasoning, searching and 
clustering to augment human proficiencies in pattern-recognition, association and collaborative 
engagement. Tokenization rewards collaboration and represents a step toward the ultimate goal 
of economic resource allocation based on merit.  

The basic objective of the earthDECKS Learning Engine is to improve the capacity to match 
users to knowledge and to each other, enabling contributors to generate and disseminate 
information more effectively. The larger goal is to improve human collaboration across 
disciplines, across language barriers, and where complementary skillsets are needed to develop 
solutions to real-world complex systems problems. 
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