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Syntax Error

Welcome to the 12t issue of our Climate Review!

The main focus of this issue is “Climate Technologies”. What is that, you may
ask? Both words - climate and technology - are trending topics and | would surely
have quite a lot to say about on their own. But when | see them together, it occurs to
me that this is a brand new field which we have not considered in depth before.

Assuming we are on the same page, the Climate Review’s current issue offers
us a most worthy chance to familiarize ourselves with the subject. A description of
the term might be a good starting point. Technology and innovation that contribute
Burcu ﬁnﬁvar, PhD to our efforts to tackle climate change, including emission abating, adaptation and
mitigation, can be broadly classified as climate technology.

Director —

. . And yet, | have to admit that it is easier said than done. First of all, climate
Chief Economist

technologies cannot be boiled down to a single entity or body. Put in another way,
there is no such scenario where we can develop a magic machine or technology,
press a button and end climate change, no matter how hard we may wish. It is time
to get real and look at some of the features of climate technologies which will need
to be handled with care:

@ unuvarb@tskb.com.tr

1. Climate technologies require a multidisciplinary approach. It is not just about
the engineering. Material science, economics, communication and law all
contribute to the development of climate technologies from different but
complimentary perspectives. Nevertheless, such a multidisciplinary field
requires internationally competitive education in these fields, well trained
human capital and just management of the impact associated with both
climate change and related technologies.

2. Obviously, climate technologies require investment. So, let’s talk about the
The 28th United Nations financial aspect. Climate technologies attracted USD 82bn of investment in
Climate Change Conference 2022, an increase of 19% compared to the previous year. Even though there
(COP28) will be held in has been some slowing in the annual growth rate, the expansion of the

Dubai, United Arab Emirates

investment pool is an important development.
between 30 November and

12 December. 3. Yet, question marks continue to hang over the life span of the technology.
Changes associated with ecosystem crisis deliver a new world almost every

Intergovernmental day. By the time one reaps the fruits of a climate technology investment, one

Negotiating Committee on might end up in a new world with new needs, where the by now redundant

Plastic Pollution will be held investment is discarded. And that would be no good for anyone, would it?

in Nairobi, Kenya, between

13-19 November. Let me elaborate on this last point. When it comes to climate technologies, the time

to act is most certainly right now, but what we should be prepared for is, without a
doubt, the future. For example, in the last decade, Denmark’s newly built houses and
offices started use more glass in their facades to utilize more of the sunshine and
solar energy. However, the recent rise in average temperatures has made these new
houses and offices uncomfortable as they traditionally lack the cooling systems
designed for hot summers. Now the Vikings need to worry about heat or take
another look at their construction style. As the Danish example shows, it took less
than a decade to turn a brilliant idea into a problem. So, when it comes to climate
technologies, the focal point is to be durable against time.

Looking at a problem that is brewing up because of actions of in the past, creating a
road map now for a better world in the future requires understanding and projecting
what is coming. Otherwise, outdated approaches behind climate technologies may
risk delivering a syntax error. One smart way to avoid this is to stay close to your
economists while reading the Climate Review.
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The Rationale of Investing in Climate Technologies

When asked if they want to hear the good news or the
bad news first, many people tend to go for the bad news
before the good, perhaps to end on a high note
eventually. Following the same logic, the bad news is that
the world is on track to exceed the 1.5°C threshold for
average global warming compared to pre-industrial
times. The good news, however, is that already mature
climate technologies could deliver about 60% of the
required emissions reductions for climate neutrality by
2050, if scaled up.

The term climate technology refers to a combination of
different areas of expertise such as engineering, materials
science, environmental science, economics, law, and
policy making as well as technologies and systems
directly aimed at mitigating or adapting to climate
change. The United Nations Framework Convention on
Climate Change (UNFCCC) defines the term as technolo-
gies that are used to address climate change, including
the reduction of greenhouse gas (GHG) emissions, as well
as those that help the world adapt to the adverse effects
of climate change. Within this perspective, climate tech-

nologies include many areas of innovation ranging from

green energy (such as wind, solar, hydro-electric power,
hydrogen) to electric vehicles, drought-resistant crops,
early warning systems, sea walls, LED lighting, high-
efficiency HVACs, carbon capture, utilization and storage
technology (CCUS).

The urgency of climate action inherently turns the not-so
-old climate technologies market into a booming field.
Despite its comparatively small scale, more than USD 260
billion has been invested in the market globally between
the first quarter (Q1) of 2018 and the third quarter (Q3) of
2022. These investments resulted in the creation of over
240 climate tech unicorns (startups valued at over USD
1billion) mostly in the mobility and transport area (read;
EVs and their ecosystem).

Nevertheless, there is some discrepancy between the
share of global emissions of specific sectors and the
amount of investment they receive. While investing in
high-emitting sectors to ensure the biggest impact on
climate appears sensible, the temptation to reap a short-
term return on investment often still outweighs the long-
term prospective benefits.

Share of global emissions and climate tech
venture by sector

27%

12%

Share of global emissions
(2019)

Share of global climate tech
venture investment (Q3 2021-

Q3 2022)
® Built environment

HIndustry
® Food, agriculture and land use
Energy

Source: PwC, TSKB Economic Research
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https://www.pwc.com/climatetech

A case in point is the mobility and transport sector which
is for 15% of global emissions in 2019 but
attracted 48% of global venture capital between Q3 2021
and Q3 2022. It is followed by the energy sector, which
attracted 27% of investment despite only having a 12% of
global emissions, while the food, agriculture and land use
sector attract a mere 12% of investment despite a 22
% share of global emissions. Climate tech investments, not
surprisingly, in familiar regions with the US
attracting the bulk of funding, followed by the EU and
China.

Such a promising market inevitably turns into a field for
industrial competition, mainly among these big players.
The US, for instance, aims to federal government
spending on climate tech and clean energy to more than
USD 500 billion over the next ten years with Inflation
Reduction Act (IRA), the Infrastructure Investment and
Jobs Act and the CHIPS and Science Act. The EU, mean-
while, is to spend 30% of its expenditure on
climate-related projects - 10% of which is directly at
R&D activities - until 2027. This expenditure comes on top
of other regulatory efforts like Fit-for-55, RePowerEU and
the carbon border adjustment mechanism (CBAM). China,
on the other hand, was the top country for energy transi-
tion in 2022 with a total investment volume
of USD 546 billion — accounting for around half of USD 1.1
trillion in global investments.

Heat records are already being shattered, the impacts and
frequency of extreme weather events are becoming more
widespread and the world is heading towards a climate
catastrophe while we are running out of time..
Considering the time limit we now face, long term solu-
tions like climate technologies need to be coupled with
nature-based solutions (such as combating deforestation)
to tackle the climate crisis.

The average
precipitation in
Tiirkiye was recorded 2.8

millimeters above seasonal

normal in July whereas the
average precipitation in

August was 8.4 millimeters
below seasonal normal.

Climate 101

Climate Technologies

climate technologies are technology-based solutions
that are specifically aimed at tackling climate
change including in almost all aspects, including
adaptation and mitigation, as well as reducing
greenhouse gas emissions.

Clean Technologies

clean technologies refer to technologies or businesses
aimed at finding environmentally friendly
alternatives to limit the damaging impacts of
existing “conventional” technologies such as coal,
oil, mining, transportation and manufacturing to
achieve results such as cleaner water, air and
energy or recycled waste.

Carbon Capture, Utilization, and Storage (CCUS)

CCUS is a form of carbon sequestration which aims to
reduce or eliminate carbon emissions from
traditional processes such as power generation,
transport, or manufacturing by capturing carbon
from the point of emission and using it in a range
of applications or storing it in nature.

Climate Neutrality

climate neutrality refers to reaching net-zero
greenhouse gas (GHG) emissions by emitting
equal or lower level of emissions than those
absorbed by the planet, either via natural
absorption or by removing carbon from the
atmosphere.

Nature Based Solutions (NbS)

NbS refers to actions aimed at mitigating or adapting to
climate change that are based on protecting and
restoring the ability of nature and ecosystems to
minimize the adverse effects of climate change.



https://www.pwc.com/climatetech
https://www.pwc.com/gx/en/services/sustainability/publications/state-of-climate-tech.html
https://www.weforum.org/agenda/2022/09/us-climate-change-tech-spending/
https://www.consilium.europa.eu/en/policies/climate-change/
https://www.eca.europa.eu/Lists/ECADocuments/RW20_01/RW_Tracking_climate_spending_EN.pdf
https://about.bnef.com/blog/global-low-carbon-energy-technology-investment-surges-past-1-trillion-for-the-first-time/

China shows off at the Munich Auto Show and raises eyebrows in

Europe

This year's Munich Auto Show has set the stage for the
future of electric vehicle (EV) competition. Against a
backdrop of domestic economic woes, China is looking
to expand into export markets to sustain its dominance
in the EV market, causing consternation in Europe.

EV sales in Europe about 820,000 vehicles in the
first seven months of 2023, accounting for around 13%
of all cars sold and an increase of 55% from the previous
year. Even though China appears to have captured a rela-
tively small share of around 8% of total EV sales in Eu-
rope, the sharp rise in this rate from 6% in 2022 and 4%
in 2021 is causing disquiet among European auto manu-
facturers. Around 41% of exhibitors at this year’s Munich
Auto Show were based in Asia.

Companies such as Volkswagen, BMW and Mercedes are
struggling to keep up with Chinese manufacturers on
the basis of cost. In the first half of 2022, for instance, an
average EV cost less than $35,000 in China, compared to
around $60,000 in Europe. EV batteries, making up al-
most 50% of the cost of an EV, is where the competition
lies and Europeans are either trying to cut prices by part-
nering with Chinese companies or planning to
completely leave several segments, as seen in BMW CEO
Oliver Zipse's mentioning that “the base car
market segment will either vanish completely or not be
catered to by European manufacturers.”

Unsurprisingly, such conditions have prompted the EU

to an anti-subsidy investigation into Chinese EVs
alleging that prices are kept artificially low by massive
state subsidies, hence distorting competition in the EU
market. The other side of the coin, however, offers a very
different picture. The Chinese are also struggling to keep
up with the price war in the EV market, by Tesla
and other leading manufacturers seeking creative ways
of cutting costs. In addition, subsidy and countervailing
duty (CVD) investigations are technical, subsidies are
usually difficult to find and establishing a link between
subsidies and market distortion is another legal chal-
lenge. However, they have a psychological effect as any
CVD threat usually prompts manufacturers to get back in
the game of fair competition.

In fact, China is not the only country incentives
to the EV market such as tax breaks, funds for plant
construction, low interest loans or subsidies to
consumers to buy products. The EU and the US have also
engaged in the same actions to support the EV industry.
Hence, picking a legal fight in the sector also carries the
risk of revealing the extent of the EU’s own support to
the industry.

The waters in the global EV market appear somewhat
murky these days. What the EU anti-subsidy investiga-
tion will result in remains unclear for now. What the fu-
ture holds for the EV market remains to be seen.

Inaugural Africa Climate Week Focused on the Carbon Credits

The first Africa Climate Week held in Nairobi in September aimed to showcase Africa’s potential for climate in-
vestment. A number of deals were announced during the summit including the United Arab Emirates’ (UAE)

to buy $450 million worth carbon credits from the Africa Carbon Markets Initiative (ACMI) that was
launched during COP27 last year. Several other financing announcements such as $200 million investment by
an HSBC joint venture in projects to produce ACMI credits or Germany'’s $65 million debt swap agreement with
Kenya unfortunately fall short of the continent’s $277 billion annual investment need to implement the
nationally determined contributions to meet 2030 climate goals. Despite being responsible for only 4% of
global greenhouse gas (GHG) emissions, Africa is disproportionately impacted from the adverse effects of the

climate crisis. The African Development Bank (AfDB)

that only climate change related loss and damage

costs in Africa is estimated to be between $289.2 billion and $440.5 billion in 2022-2030 period.



https://www.reuters.com/business/autos-transportation/munich-car-show-shines-spotlight-china-competition-ev-race-2023-09-04/?utm_source=Sailthru&utm_medium=Newsletter&utm_campaign=Daily-Briefing&utm_term=090423
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https://www.reuters.com/business/environment/africa-climate-summit-opens-with-focus-financing-continental-unity-2023-09-04/?utm_source=Sailthru&utm_medium=Newsletter&utm_campaign=Sustainable-Switch&utm_term=090523
https://www.afdb.org/sites/default/files/2022_aeo_ppt-final-kcu-13-30_hrs.pdf#:~:text=Following%20a%20contraction%20of%201.6%25%20in%202020%2C%20Africa%E2%80%99s,and%20geo-%20political%20tensions%2C%20including%20the%20Russia%E2%80%93Ukraine%20conflict.
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TSKB Economic Research

@ aylare@tskb.com.tr

*parts per
million

Green Metals and Developments in Demand

The newly defined "Green metals" have entered our
lives with the rapid growth in climate technologies and
environmentally friendly energy production models in
recent years. The metals in this group, which include
aluminium, copper, lithium, cobalt and nickel, are
referred to as green metals because of their frequent
use in renewable energy production. A report published
by the World Bank in 2017 found that there are as many
as 15 metals used in low-carbon technologies such as
renewable energy. The demand for these metals
resulting from the green transformation is referred to as
green demand.

Green metals are used in a multitude of areas such as
electric vehicles, battery systems, wind turbines and
solar panels. For example, lithium and cobalt are among
the most important inputs used in the production of
lithium-ion batteries and are vital for electric vehicles, as
well having uses in other areas. On the other hand,
metals such as aluminium and copper are also
frequently used in more traditional areas, such as
infrastructure  and  construction,  transportation,
industrial machinery and tool production and energy
infrastructure in addition to meeting green demand.
Aluminium and copper are used in various areas of
green technology, including solar panels, turbines,
electric vehicles and charging stations. Likewise, nickel
is a vital input for battery systems used in wind turbines
and electric vehicles.

While there has been a surge in investment in
environmentally friendly technologies lately with the
steps taken by many governments to meet the targets
set out in the Paris Agreement, targets have also been
established to limit the use of fossil fuels in the long
term. While these developments increase the demand
for green metals, future demand expectations for some
of these will be much higher than their current levels.

Demand for green metals is expected to grow over the
next decade with the increased solar and wind energy
investments and electric vehicle sales in China, the
RePowerEU plan in Europe and the Inflation Reduction
Act (IRA) in the USA, supporting the trend towards
environmentally friendly technologies focused on the
green transformation. The share of green demand in
total consumption has therefore increased in recent
years, and is to reach significant levels by 2030
(see the table below). Rising overall green demand is
expected to be the factor behind the increase in these
rates, rather than any decrease in traditional demand.
Between 2021 and 2030, green demand is set to
increase on a quantitative basis with a quadrupling in
such green demand for copper, a 5-fold increase for
aluminium and cobalt, a 7-fold increase for nickel and as
much as a ten-fold increase for lithium. Considering the
impact of the changes in the supply-demand balance
on metal prices, this increase in demand for green
metals is expected to place upward pressure on prices.

*Use of aluminum and copper is 2 and 3,6 times higher respectively in
electric vehicles compared to others

2020 | 2021 | 2022F | 2023F | 2025F | 2030F
Aluminium | 3% 4% 5% 7% 10% 14%
Copper 4% 5% 7% 8% 12% 17%
Lithium 36% | 50% 53% 69% 80% 87%
Cobalt 18% | 30% 33% 39% 48% 58%
Nickel 6% 8% 10% 12% 19% 33%

Source: Goldman Sachs Commodity Research , TSKB Economic Research
(F: Forecast)


https://www.gspublishing.com/content/public.html
https://www.forbes.com/sites/cme-group/2023/04/03/green-metals-shaping-the-energy-transition/?sh=331054532c4e
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The looming “great transformation” towards greening
economies has far-reaching implications not only for the
future of industrial competitiveness but also for the
labor markets. Investments need to be scaled up to
effectively utilize mature climate technologies and
introduce innovative solutions in efforts to curb green-
house gas emissions and switch to environmentally
friendly alternatives for goods, services, production
processes and in labor. The expansion of climate
technologies will simultaneously require skills to
operate these new technologies.

The International Labor Organization (ILO)

green jobs as decent jobs that reduce the consumption
of energy and raw materials, limit greenhouse gas
emissions, minimize waste and pollution, protect and
restore ecosystems and enable enterprises and com-
munities to adapt to climate change. Despite differing
definitions of green jobs at a country level - which
renders the measurement and comparison of such jobs
difficult - they generally go beyond those that produce
mere environmental goods and services to include the
promotion of environmentally friendly production
processes and workplaces within enterprises. Such a
definition, therefore, includes positions in sectors
ranging from renewable energy, electrification,
greening buildings or manufacturing to efficient use of
water, waste treatment and agriculture.

The greening of the labor market comes with its own
unique opportunities and challenges as this switch is
expected to create new jobs - sometimes at the expense
of other sectors, and sometimes requiring reskilling. For
example, the ILO that switching to sustainable
energy production and energy efficiency would result in
a net gain of 18 million by creating 24 million new jobs
against a loss of 6 million, with most of those jobs lost in
the oil extraction and refining industries, before 2030.
Beyond the energy sector, it is that a total of
60 million jobs could be created by 2030 by transition-
ing to low carbon and green economies.
However, the skill gap turns out to be a major challenge
as the demand for workers able to install and maintain
heat pumps, solar panels and electric vehicle batteries
or chargers continues to grow. In Europe, for instance,
meeting the 2030 renewable energy targets would
1 million more workers in the solar energy
sector. The rapidly growing electric vehicles (EV)
industry is no exception. Australia could have a shortage

of around 9,000 electricians by 2030 with the U.S.
predicted to require around 80,000 electricians each
year by 2031, with Britain to be short of
25,000 EV technicians by 2032. The new opportunities,
of course, come with new challenges as we see in the
world’s biggest EV manufacturer and market, China. The
brutal price competition in an ever-expanding EV
market with declining profitability has given rise to cost
cutting practices that have included slashing by
nearly two thirds since 2016.

Hence, clinging to the “decent work” requirement of
green jobs while transitioning to low-carbon economies
renders a “just transition” an indispensable component
of the labor market. ILO Guidelines that in order
to keep the transition to green jobs “just” while
addressing environmental, economic, and social
sustainability, industrial and sectoral policies, skills
development, social protection, and active labor market
policies stand as key policy areas among others.
Achieving a just transition also implementing
social protection measures and income support along
with stepping up reskilling policies.

Accelerating the development of climate technologies
and the new jobs they will need present massive
opportunities for green growth provided that the
transition in the labor market is also “just”. This can and


https://www.ilo.org/global/research/global-reports/weso/greening-with-jobs/WCMS_628708/lang--en/index.htm
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---ifp_skills/documents/publication/wcms_734489.pdf
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/documents/publication/wcms_613934.pdf
https://www.ft.com/content/f8b606a1-0422-4470-a180-e7dbd75632eb
https://www.reuters.com/business/autos-transportation/ev-broken-finding-technician-fix-it-may-take-while-2023-09-06/?utm_source=Sailthru&utm_medium=Newsletter&utm_campaign=Daily-Briefing&utm_term=090623
https://www.reuters.com/business/autos-transportation/chinas-auto-workers-bear-brunt-price-war-fallout-widens-2023-09-05/?utm_source=Sailthru&utm_medium=Newsletter&utm_campaign=Reuters-Business&utm_term=090523
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---emp_ent/documents/publication/wcms_432859.pdf
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---inst/documents/publication/wcms_865332.pdf

