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Introduction

In our last post to this blog, we looked
at a roadmap to sustainable energy
produced by the US Department of
Energy. This post will look at high-
lights of a similar report written by
the |International Energy Agency
(IEA), which examines the issues
through a more global lens.

The IEA is an autonomous intergov-
ernmental organization established
in 1974 (in the wake of the 1973
oil crisis) within the Organization
for Economic Cooperation and
Development (OECD) framework.
One of its core missions is promot-
ing secure and affordable energy
supplies to foster economic growth.
It is best known for its annual publi-
cation of the World Energy Outlook
and Energy Technology Perspectives.

In early 2020, the IEA called on
governments to focus their economic
recovery plans on clean energy
investments to create the conditions
required for a sustainable recovery
and a long-term structural decline
in carbon emissions. Its recently
published report, Net-Zero by 2050
- A Roadmap for the Global Energy
Sector, considers actions needed to
reach net-zero emissions (NZE) by
2050.

The report draws on a joint analysis
collaborating with the International
Monetary Fund and the International
Institute  for Applied Systems
Analysis. It concludes that the enor-
mous challenge of transforming our
energy systems is also a huge oppor-
tunity for our economies, with the
potential to create millions of new
jobs and boost economic growth.

World Population
and Global GDP

One of the reports most salient
conclusions is that while the global
population will likely grow by just
over 20% by 2050, from its current
level of just under 8 billion to around
9.7 billion, the global economy (gross
domestic product) will more than
double — resulting in a per-capita
productivity increase of nearly 65%.

The report notes that population
growth will be greatest in less devel-
oped regions (Africa) and emphasizes
the need to ensure increased oppor-
tunities and benefits are equitably
distributed.
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By 2050, the world's population expands to 9.7 billion people
and the global econemy is more than twice as large as in 2020

The pathway to NZE focuses solely
on the transition within the energy
sector, without offsets from outside
the sector. It is designed to maxi-
mize technical feasibility, cost-effec-
tiveness and social acceptance
while ensuring continued economic
growth and secure energy supplies.
The report provides a global view
but recognizes that countries will not
start in the same place or finish at
the same time.

Advanced economies will reach net
zero before emerging markets and
developing economies and must
assist others in getting there. The
proposed path is one of many possi-
ble journeys, and the report exam-
ines key uncertainties, including the
roles played by bioenergy, carbon
capture and behavioural changes.
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Oil, Gas & Coal
Wholesale Prices

The report gives high priority to
considering the human side of the
transition. Who will benefit, and who
will lose? What behavioural changes
are needed, and what challenges
do those changes present? It also
acknowledges the uncertainty inher-
ent in its projections.

For example, it predicts signifi-
cant reductions in the cost of fossil
fuels as we transition to renewable
sources. (Other reports have differ-
ent predictions.) Drops in the usage/
demand for fossil fuels will preclude
further fossil fuel exploration and
new expansion. High-cost producers
will no longer be economically viable,
and production will shift to regions
with proven reserves and low extrac-
tion costs.

With low demand, prices will be
dominated by operating costs. These
predictions are perfectly logical,
perhaps even obvious. For many of
us who are accustomed to viewing
energy as a cost to be minimized,
our unconsidered reaction to lower
prices is one of welcome. But for
such large-scale permanent changes,
we must also consider the impact
on countries and individuals who
currently rely on fossil fuel produc-
tion for their livelihood.

Real Terms (USD 2019) 2010 2020 2030 2040 2050
IEA Crude Oil (USD/Barrel) 91 37 35 28 24
Natural Gas (USD/MBtu)

United States 51 21 1.9 2.0 2.0
European Union 8.7 2.0 3.8 3.8 3.5
China 7.8 5.7 5.2 4.8 4.6
Japan 12.9 5.7 4.4 4.2 4.1
Steam Coal (USD/tonne)

United States 60 45 24 24 22
European Union 108 56 51 48 43
Japan 125 75 57 53 49
Coastal China 135 81 60 54 50
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The Price of Carbon Dioxide

There is a broad scientific consensus
that greenhouse gas emissions are
causing climate change. In economic
terms, these emissions are degrad-
ing a shared resource, our environ-
ment, and constitute a real but unac-
counted (and difficult to estimate)
cost.

This report (and almost all discus-
sions of solutions for climate change)
is predicated on our ability to glob-
ally impose a price for carbon emis-
sions that will account for the unrec-
ognised environmental cost and
allow market forces to bring about a
solution. It models the carbon price
as increasing over the analysis period
and tiered to reflect the varying
ability-to-pay across the advanced,
emerging and developing economies.

USD 2019 (per tonne of CO,)
Advanced Economies

Selected emerging market and
developing economics

Other emerging market and
developing economies

The advanced economies will lead,
followed by emerging and then
developing economies. Advanced
economies will start at $75/metric
ton of CO, (tmCQ,) in 2025, rising
to $130/tmCO, by 2030 and $250/
tmCO, in 2050. Mid developing econ-
omies will go from $45/tmCO, to
$200/tmCO, over the same period.
Less developed economies will go
from $3/tmCO, to $55/tmCO,.

The tiered structure makes partici-
pation by less developed countries
economically feasible. It puts the
greatest burden on advanced econo-
mies who have the greatest ability to
pay and who have historically emit-
ted the most greenhouse gases and
benefited the most from the lack of a
cost for doing so.

2025 2030 2040 2050
75 130 205 250
45 90 160 200

3 15 35 55

An example from our market helps to
illustrate the impact of carbon cost.
Currently, typical utility costs for
an Edwards iXH6050HTXS vacuum
pump are $11.7K/year At the current
carbon intensity level, a carbon cost
of S$75/tmCO, will add S$4K/year.
$250/tmCO, would add $13.5K/year.
The messages to us as equipment
suppliers are clear. As carbon costs
increase:

1. Equipment suppliers must
improve the energy efficiency of
their products.

2. Equipment users will give more
weight to operating costs
and energy efficiency in their
purchase decisions and expan-
sion planning.

3. Transitioning to renewable,
low-carbon-intensity energy that
avoids carbon costs will provide
increased economic and environ-
mental benefits to participants at
all economic levels — individual,
corporate, national and global.
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The Road to 2050

It’s a journey — it’s not going to happen overnight. The report sets out clear milestones — more than 400 in total, span-
ning all sectors and technologies — for what needs to happen, and when to transform the global economy from one
dominated by fossil fuels into one powered predominantly by renewable energy.

General goals include saving energy, eliminating coal, capturing carbon, pumping heat, electrifying cars and trucks,
expanding wind and solar power, developing hydrogen, finding low-emission resources for air travel, and more.
This graphic summarizes the most important milestones:
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