Climate Change, Emissions, and Futures Thinking
Let’s take a moment to consider what would happen if we did not take any action to reduce GHG (Greenhouse Gas) emissions.
We cannot simply forecast what will happen in the 21st century. It is challenging enough to forecast the weather accurately and anticipate big changes. It would not make sense to forecast the climate system for the next century.
So what can we do?
We can adopt a futures mindset, where we can explore possible futures since the decisive elements for the future are mostly out of our control. Essentially, the strategies we implement to reduce greenhouse gas emissions in any of those proposed scenarios need to be able to hold their own in any of these possible futures.
In my research into determining the major forces that will define our emission levels in the 21st century, one tool gets mentioned often. It’s called the Kaya identity. The Kaya identity breaks down our emissions and states that the main influences on our emissions will be:
1. The demography and population on the planet during the century
2. The economic growth which includes the speed at which these people will gain wealth
3. The energy expense of this economic growth, and if this growth will focus on immaterial goods that expend low energy, or on the production of material goods which use industrial processes and thus expend high energy, and the entire energy system which will be used to produce this wealth.
Demography: In the UN median scenario, the population continues growing throughout the 21st century or at least the first half until it reaches 9.5 billion or 10 billion people. After this level is reached, there are a few sub-scenarios. Depending on the scenario, the population can be projected to go down to 7 or 7.5 billion at the end of the century, or projected to go up to 15 billion, which is the high-end of these demographic scenarios.
Economic growth: The next scenario is to consider rates of wealth gain (gain wealth fast or not so fast) during the 21st century. The more wealth we create, the more greenhouse gas we will probably produce. And this wealth creation is closely tied to demography. With more people, it will be harder to create wealth for everyone even though we will at least need to produce agricultural wealth for the population to survive.
💡Usually, in the scenarios where population is lower, economic growth is higher.
Energy expense: For the 21st century, all scenarios predict the continuation of the trend of a less energy-intensive production. Ever since the 1960s, the energy intensity of the production has been decreasing as we have evolved from industrial to service economies, with more immaterial and less energy-intensive goods.
💡Remember, the decrease in energy intensity does not go with a decrease in energy consumption because the increase in economic growth counterbalances it. So energy consumption will continue to grow throughout the century in every scenario.
There are many different possible energy sources to produce this energy. Without any specific climate policies, renewable energy sources can emerge spontaneously and become competitive and available worldwide. However, in a world with weaker growth, coal could be massively used as it remains the most widespread energy on the surface of the Earth and the cheapest. Because of that, carbon intensity can either strongly decrease, stay steady, or increase again if coal is being reimplemented instead of oil and gas.
Temperature evolution: Some sobering data
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Looking at the chart, the conclusion is that if nothing is done, the temperature will increase, as we can see to the right of the graph. And under the B1 scenario, in which the population becomes stable during the 21st century and is environmentally conscious independently of climate issues, it is possible to remain naturally under the two-degree mark. But even with this scenario, there is a confidence band regarding the results so we may go over this mark. And for all other scenarios, we will not remain naturally under the two-degree mark and we will have to take action.
The use of futures thinking is useful to understand the future climate challenges, as well as the strategies that we can prepare to implement. We do this through considering both the optimistic modes (in a scenario in which things naturally go well and to not overinvest from the start), as well as the pessimistic modes (in a scenario in which things go very badly with a very high, poor population that uses a lot of coal). Our climate strategy needs to be allow for both scenarios to prepare us for these possibilities and adapt to the evolution of the world.
💡Remember, GHG emissions will not decrease on their own so we will need to take action. At the current pace of emissions, we have 20-30 years’ worth of emissions left to remain under the two-degree mark. After about 30 years, we will need non-existent emissions that will then become negative. We will need to be able to capture anything that we emit to make it a virtuous cycle.

