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Whilst the Environmentalist Movement has in recent years been 
preoccupied with CO2, other forms of pollution such as Heavy 
metals, PCBs, pesticides, nitrogenous waste, microplastics and 
xenoestroegens which may be far more damaging to our planet 
and its life, in the short and long term. Antibiotics flood our 
rivers rom plants and animals soaked in antiseptic. 

Many folks today worry about something like Bostrom’s 
paperclip maximiser taking over the world. However, already 
today, the plastic bag optimizer is already set to cover the entire 
globe and oceans inches high all over. 

In the 20th century, mankind forged for itself a diaper of lazy 
convenience. Finally it is beginning to overflow. 

We have cheated our way temporarily through the top, by not paying for our externalities. We are 
poor stewards of this Earth, thoughtlessly ruining it for our own pleasure and convenience, with 
little thought for the mess that our grandchildren come to inherit. We lack empathy towards the 
civilization of tomorrow, as we build ever-greater debts for our future selves to deal with. The 
chickens are coming home to roost.  

Exponential technologies enable us to partially detach value from material, but it must still be paid 
for, in lithium, rare earths, or the warm whirr of distant datacenters. Wealth  still cannot be created 
out of thin air. 

Financialization has accelerated the procession of a global tragedy of the commons to accelerate to 
exponential speeds. Only by applying exponential technology to this same matter, can we hope to 
prevent it. 

Distributed sensors are enabling citizen scientists to dig up all kinds of data that 
otherwise might be hidden away.  

Sensors embedded with Google Street View vehicles have discovered that industrial 
methane emissions from Ammonium Nitrate fertilizer plants are 100 times higher than 
reported, and have been grossly underestimated. 
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This *single industry* is producing three times more methane (a gas that's 84x more 
contributory to Greenhouse Effects than CO2) in the US, than the EPA's estimates for all 
industry in the entire country – Three times over, in fact. 

That's one single industry producing *three times more* than the estimates for ALL other 
industry in the US put together. 

It illustrates that we have no idea what's really happening in the world, who is polluting 
with what, and to what degree. 

That desperately needs to change. We must make such externalities transparent, 
accountable, and enforceable. 

Today, global GDP is $80 trillion or so. However, all of the externalities that we have created in the 
process are not on the balance sheet. Emerging technologies  By bringing ethics and economics 
together, we can begin to account for externalities, and thereby we can create a more sustainable 
and equitable form of market economy. 

Externalities describe the effects when someone does something that affects others who are 
unrelated to that transaction or behaviour. When you go to the local store and you take a bottle of 
juice and a bag of chips, your 10-minute convenience creates a 10,000-year externality as that 
plastic is non-biodegradable. This is a cost to people in other places, and to the future, to people as 
yet unborn, who must pay the costs that we defer to them.  

The result: Quadrillions of unfunded externalities are not on the balance sheet. All kinds of horrible 
effects have not been accounted for. We have, in a sense, cheated our way into a nice, comfortable 
life -- for some of us, anyway -- by not paying for externalities. This has created the situation in 
which we now find ourselves – a series ever-worsening environmental catastrophes that threaten to 
send our civilisation into a death spiral. 

Good governance is concerned with the management and accounting of externalities, but it’s 
generally done after the fact. Somebody creates a huge mess, and then an authority declares that the 
offender must pay a fine. This means that only the most gross effects tend to be noticed and policed, 
assuming that the authorities cannot be bought off. 

We must do better. The confluence of Machine Intelligence, Machine Economics (distributed ledger 
technology), and the emerging domain of Machine Ethics, herald an opportunity to do so. These 
technologies together will finally enable us to calculate and predict externality effects in a way that 
is transparent and accountable. 

We will, in the 2020s and 2030s, be able to start accounting for externalities in society for the very 
first time. We can include externalities within pricing mechanisms, to make people pay for them at 
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the point of purchase, not after the fact. Therefore, products or services that don’t create so many 
externalities in the world, will, all things being equal, be a little bit cheaper. We can create economic 
incentives to be kinder to people and planet; we can enable people to profit from being kind. 

It is my conviction that this development can enable us to transcend the polarising socialist versus 
capitalist dichotomy. We can enjoy our free markets, we can have our cake and eat it; so long as we 
do the proper accounting. Automated Externality Accounting has an opportunity to revolutionise 
governance for the 21st Century. It is the path to a sustainable life on this planet, for us, for our 
progeny, and for all other species. 

Measurement of externalities is a very difficult problem. Goodhart’s Law, as defined by Marilyn 
Strathern, predicts that ‘When a measure becomes a target, it ceases to be a good measure’. The 
thing that we try to optimise for generally ceases to be useful.  

This may be because the metric was a mere proxy for the thing we wanted to change, that did not 
ultimately reflect the fullness of reality.  Equally, the target may simply become gamed and abused, 
as in Cobra Problems, where an incentive to kill vermin leads people to breed vermin, and then set 
them free once the incentive is removed. Thus, all measures can swiftly become meaningless, 
providing incentives to reduce externalities may be challenging. Machine Intelligence may help us 
to get around this. 

Today, we have remarkable new technologies built on triple- entry ledger systems. These triple-
entry ledger technologies mean that we can build trust within society and use these as layers of 
trust-building mechanisms to augment our existing institutions. It is also possible to do this in a 
decentralized form where there is, in theory, no single point of failure and no single point of control 
or corruption within that trust-building mechanism. This means we can effectively franchise trust to 
parts of the world that don’t have reliable trust-building infrastructures. Not every country in the 
world has an efficient or trustworthy government, and so these technologies enable us to develop a 
firmer foundation for the social fabric in many parts of the world where trust is not typically strong.  

Trust-building technology is a positive development, not only for commerce but also for human 
happiness. There is a strong correlation between happiness and trust in society. Trust and happiness 
go hand-in-hand, even when you control for variables, such as Gross Domestic Product. If you are 
poor, but you believe that your neighbor generally has your best interest at heart, you will tend to be 
happy and feel secure. Therefore, anything that we can use to build more trust in society will 
typically help to make people feel happier and secure. It also means that we can create new ways of 
organizing people, capital, and values in ways that enable a much greater level of complex societal 
function.  

If we are fortunate and approach this challenge in a careful manner, we might discover something 
like another Industrial Revolution, built upon these kinds of technologies. Life before the Industrial 
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Revolution was difficult, and then it significantly improved. If we look at human development and 
well-being on a long scale, basically nothing happened for millennia, and then there was a massive 
improvement in well-being occurred. We are still reaping the benefits of that breakthrough to the 
serve the needs of the entire world, and we have increasingly managed to accomplish this as 
property rights and mostly-free markets have expanded. 

Historically, we have had a tendency to create our own problems through lack of foresight and then 
tried to correct them after inflicting the damage. However, as machine ethics technologies get more 
sophisticated, we are able to intertwine them with Machine Economics technologies, such as 
distributed ledger technology and machine intelligence, to connect and integrate everything together 
to better understand how one area affects another.  
 

By the mid 2020s we will have an opportunity to begin the 
automated accounting for externalities in society for the very 
first time. This means that we can include externalities in 
pricing mechanisms to make people pay for them at the point 
of purchase, not after the fact. And this means that products or 
services that don’t create so many externalities in the world 
will, all things being equal, be a little bit cheaper.  

We can create economic incentives for people to be kinder to 
one another while achieving a profit, and thus overcome the 
traditional dichotomy between socialism and capitalism. We 
can still realize the true benefits of free markets if we follow 
careful accounting practices that consider externalities. That is 
what these distributed ledger technologies, along with Machine 
Ethics and Machine Intelligence, are going to enable via the 
confluence of the three elements coming together.  

Yet, for all the successful implementation of distributed ledger and blockchain technologies, the 
question of trust is still of central importance. In the current wild west environment, one of the most 
important aspects of trust in this space is actually knowing other people. Who are the advisors of 
your crypto company? Do you have some reliable individuals in the organization you can count on? 
Are they actually involved in your company?  

Given that we are at an early stage of development in Machine Economics (e.g. Blockchain), these 
technologies are only likely to achieve substantive results when they are married with machine 
intelligence and machine ethics. Such holistic integration will facilitate a new powerful form of 
societal complexity in the 2020s.  

The first Industrial Revolution was about augmenting the muscle of beasts of burden and human 
beings and harnessing the mode of power. The second Industrial Revolution – the Informational 
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Revolution, was about augmenting our cognition. It enabled us to perform a wide variety of 
complex information processing tasks and to remember things that our brains would not have the 
capacity for. That is why computers were initially developed. But we are now on the verge of 
another revolution, an augmentation of what might be described as the human heart and soul: 
augmenting our ability to make good moral judgments; augmenting our ability to understand how 
an action that we take has an effect on others; giving us suggestions of more desirable ways of 
engaging. For example, we might want to think more carefully about our everyday actions such as 
sending an angry email to a particular individual. 

If we can develop technologies that encourage better behavior and might be cheaper and kinder to 
the environment, then we can begin to map human values and map who we are deep in our core. 
These technologies might help us build relationships with people that we otherwise might have 
missed out on. In a social environment, when people gather together, the personalities are not 
exactly the same, but they can complement each other. The masculine and the feminine, the 
introvert and the extrovert, the people who have different skills and talents, and possibly even 
worldviews, can  share similar values. So, individuals are similar in some ways, and yet, different. 
In your town, there may be a hundred potential close friends. But unless you have an opportunity to 
meet them, sit down for coffee with them, and get to know them, you pass like ships in the night 
and never see each other, except for maybe an occasional tip of your hat to them.  

These technologies can help us find people that are most like us. As Timothy Leary entreated us, 
“find the others.” Machines can help us find others in a world where people increasingly feel 
isolated. During the 1980s, statistically, many of us could count on three or four close friends. But 
today, people often report having only one or no close friends. We live in a world of incredible 
abundance, resources, safety and opportunities. And yet, many people feel disconnected from each 
other, their inner selves, spirituality and nature.  

By augmenting the human heart and soul, we might be able to solve those higher problems in 
Maslow’s Hierarchy of Needs; to help us find love and belonging, build self-esteem and lead us 
towards self-actualization. There are very few truly self-actualized human beings on this planet, and 
that is lamentable because when a human being is truly self-actualized, their horizons are limitless.  

By 2030 it will be possible to build in the 2020s a system that does not merely satisfy basic human 
needs but supports the full realization of human excellence and the joy of being human. If such a 
system could reach an industrial scale, everyone on this planet would have the opportunity to be a 
self-actualized human being, in a sustainable manner that upholds and exemplifies the Sustainable 
Development Goals.  

Let’s start a conversation! 

Thank You. 
–Nell Watson et al, 2019
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