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My name is Paco Araujo., and I will be your guide in this exploration.

Let’s dive into it.
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Planet Earth is a complex system formed by interconnected, intertwined systems that collaborate and thrive together.

Today we are focusing on one structure; 
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This place here in the north pole. 

Home of Santa Clause, Polar Bears, and Penguins.

The arctic.
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The arctic, is an uncharted area, due to it’s -32°C temperatures.

And it is complex in a bunch of ways, for example, politically, the north has seven kingdoms, each of them wanting to rule the region.

Winter is coming.

USA, Canada, Greenland, Russia, Finland, Sweden and Norway, have interests at stake over this cold place.



Gas Oil Shipping Routes
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Essentially, there are three resources that are being exploited or represent a huge opportunity for these countries.

Natural Gas: it is estimated that the Arctic contains up to 30% of all the undiscovered natural gas. 32.4 trillion cubic feet (9.2×1011 m3), 

Oil: similarly, the arctic could contain up to 160 billion barrels of oil.

And due to the fact that this is the shorter path to move goods across the world, Shipping Routes.

This three resources contribute to one result.
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The arctic is at risk

In the next slides we will explore the elements in this system, and how they interact to put not only the arctic in risk, but the whole world.

And also I will present the tool that we created and an overview of the possible policies.

The main purpose of this presentation is to show our Simulator.
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Dynamic Hypothesis
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Next I will show you the CLD that we created after finishing the stock and flow model.

This dynamic hypothesis contains the main loops that we found, and there is still plenty to discover in this system.



Image 1: Arctic So-Env Causal Loop Diagram, Own Elaboration.
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This is the Arctic’s Socio-Environmental System, here we have a collision of Natives, Wildlife, the Environment and Fish with Fisheries and Fishing Boats, Shipping Routes and Infrastructure, all of these generating emissions.




Image 1: Arctic So-Env Causal Loop Diagram, Own Elaboration.
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The first focus is to the Infrastructure part of the system, here we have to think about not only gas and oil rigs, but also: streets, warehouses, airports, shipping ports, supply chain facilities, housing, and social and health services, among others.

As you increase infrastructure to develop the region, jobs are created, which create a Jobs Gap, these jobs are then filled with Foreign Population as many of these jobs require high training. 

Of course you can fill these jobs Hiring Natives, but this shifts natives Quality of Life and Traditions. Leading to an increase in Natives Carbon Footprint.



Image 1: Arctic So-Env Causal Loop Diagram, Own Elaboration.
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As infrastructure increases, more shipping routes will be made, also more fisheries can be set up, which increase the amount of fishing and shipping vesels. 

Having more boats at sea affects Wildlife migration patterns, and of course fish population.

Which finally affect the Natives Birth Rate and Lifespan, as they depend on these primary food sources.



Image 1: Arctic So-Env Causal Loop Diagram, Own Elaboration.
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Natives have Quality of Life and traditions, that has a small footprint to the environment, as this changes, the footprint increases and the environment deteriorates, which affect Wildlife and fish population.

Having a good environment favors the tourism industry, it becomes attractive to visit, this also creates more shipping routes




Image 1: Arctic So-Env Causal Loop Diagram, Own Elaboration.
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Building and maintaining infrastructure, adding shipping routes, and producing or exploiting gas and oil generate emissions and other kind of contamination, which deteriorates the environment.

For example, carbon gets trapped in the ice, which increases the melting speed, it also creates rotten ice.

And as we know, melting the arctic has an impact in coastal cities around the globe.




Image 1: Arctic So-Env Causal Loop Diagram, Own Elaboration.
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Again, this is the arctic system, a highly intertwined set of human and nature decisions, colliding, and connected to the rest of the world.
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Designed Policies

Notas del ponente
Notas de la presentación
Now its time to see the policies design within this simulator. And how we can evaluate their impact in the whole system.
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Because in a way this system has Economic Goals that are opposite to well-being goals.

It’s like an eroding goals archetype. You can make economy grow, with a tradeoff on wellbeing.
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But how about you change the rules, and instead of that you design policies that help the system move in a direction where economic and wellbeing goals are reached?

Then the system will be sustainable.
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This is the sustainability quadrant. This is a scatter plot which has two variables. 

On the X axis it has Economic Health, as you increase economic health it goes to the right. This variable combines the economic aspects of this system (income and cost)

On the Y axis ye have wellbeing, which depends on population’s health, native population, ecosystem and in this case the state of ice. As this goal grows higher it moves up..

Now , the model was normalized so with all policies off both variables should have a value of 1.
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When the value of these variables land in the red quadrant is a failed state, everyone loose. 

If it lands on the green quadrant, it is sustainable as the economic health and wellbeing goals are met. 

And when it lands on a white quadrant, there are tradeoffs. You sacrifice wellbeing for economy or economy for wellbeing.
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Designed Policies
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This model has a wide set of possible policies, lets get a glimpse of them:

By the way, all of these policies where designed as Pulse Functions to the rates of each inflow and outflow, they are 24 in total, but only 20 are included in this exploration.
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The model was normalized and usually it starts in steady state, but we made a small change so that it was already unstable as it is right now, and the user can explore the system to find policies to revert this-

The model runs for 40 years with the initial conditions, and in time 40 the policies you activate have an impact on the system. 

The simulation time is 75 years, and we are assuming that this is from 1975 to 2050.
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Within this version of the simulator you can play with 20 policies, which are as follows. 

The blue policies correspond to environment policies, not that easy to change them. Here you can find things like Regeneration Rate, Ice Lifespan, Environment Lifespan.
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The grey policies are Industry policies, these depend more on human action. Here you control things like Infrastructure’s build rate and lifespan, Foreign population arriving and residency time, shipping routes design.
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And finally the green policies correspond to native policies. 

Here you find things that affect wildlife and native population
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This policies where clustered in Environmental Policies, Industrial Policies and Native policies. 

This is how they appear in the simulator.
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We made a sensitivity analysis with all the 24 policies, so, we have and it is possible to reach sustainability.

But that is the challenge for you-
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Now it’s your turn to make decisions in this system and reach sustainability. 

Scan this QR Code and access the simulator, explore the system and let us know the combination of decisions you took to reach sustainability, or if you could reach it at all.
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Thank you for attending this presentation.

It’s been an honor to be here in Chicago.

Gracias.
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