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Outline

* Broad scope and other characteristics of the green tech sector, and
how it contributes to environmental sustainability

* @Gains from trade in green goods and services and the main types of
barriers affecting that trade

* Main elements of a coherent framework to promote rapid diffusion
and absorption of green technologies



What are we talking about?

System of Environmental-Economic Accounting (2012)

Environmental goods and services sector (EGSS): producers of
all environmental goods and services. Thus, all products that are
produced, designed and manufactured for purposes of
environmental protection and resource management are within

scope of the EGSS. J
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What are we talking about?

concepts

Related




Some examples

2D materials
Perovskite
solar cells

Next generation

! batteries Systems

metabolic
engineering

Source: World Economic Forum’s Meta-Council on Emerging Technologies (2016)



Green tech: What for?

—>I Resource efficiency
;»l Pollution and waste




Green tech: A large and
growing market

B Equipment M Services Resources

2011

USS 1

W Equipment M Services ' Resources

2020

Source: Environmental Business International (2012)



The global energy transformation
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The global energy transformation
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The global energy o
transformation India optimistic of being coal-free by 2050

Target date for last power plant hinges on fall in renewables costs

Ateri

“India will not need to build another coal power plant after
2025 if renewables continue to fall in cost at their current rate,
according to a report that suggests that carbon levels could be cut
significantly beyond parameters agreed at the Paris climate talks”

Source: Financial Times (12 February 2017)



Trade: A key part of the story
(along with significant policy support)
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Source: WTO Secretariat, based on COMTRADE data



Trade is a powerful tool for green tech diffusion

A 2007 World Bank study found that liberalizing trade in 4 key climate
change technologies in 18 high carbon emitting developing countries
results in huge gains in trade volumes
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Some other findings

Trade barriers hamper the diffusion of patented knowledge relating to
climate mitigation

— Dechezleprétre et al. (2013)
CDM projects are more likely to have a technology transfer component
when host country tariffs are low

— Schmid (2012)
Trade openness increases the likelihood that countries adopt
technologies earlier in their development process

— Lovely and Popp (2011)
Removing domestic and trade policy distortions affecting imports of
clean coal would help shift demand in India away from dirty coal

— Khanna and Zilberman (2001)



5 shared trade and environment gains
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WHAT WILL IT TAKE TO ACHIEVE 2°C?

Delaying action to 2030 will increase the costs of decarbonisation.
It will also mean we will need to introduce new technologies more quickly.
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... While creating job opportunities...

J—

’ BUSINESS PLAN *
4 Health and
0 2 580 safety experts
. 2 Legal, energy
person days % regulation,
‘ real estate,

PROJECT PLANNING 40 and taxation
%

experts
5 % L

PROJECT PLANNING

Environment and
geotechnical experts

Engineers ] ] %

Logistic
experts ] 4%

3
person-days
MANUFACTURING AND
PROCUREMENT

Financial
analysts 28 %

875

person-days
per 300 miles
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... While creating job opportunities...
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... stimulating innovation...

“Pay-As-You-Go” Solar Could Electrify Rural Africa

by Sanjoy Sanyal - February 08, 2017

®» Add Comment = =] Print | | Bl | in < More

More than 600 million people in sub-
Saharan Africa lack access to
electricity; 71 million in Kenya and
Tanzania alone. Without any other
options, these citizens are forced to
either go without power or use
kerosene, an expensive and
oftentimes dangerous fuel that
pollutes the air and creates fire
hazards.

But there is a solution that could
bring affordable electricity to
unserved and underserved Tanzanian woman holds a solar lighting kit.
populations while growing the local Photo by Russell Watkins/DFID

economy: pay-as-you-go solar.

Source: World Resources Institute
(WRI), 8 February 2017



... and providing other win-win opportunities
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But many measures can affect trade in green goods

Local content
requirements

Others?

Trade remedies

Standards, technical
regulations,
conformity assessment
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Environmental goods are supplied together with services

Raw materials

Module level

@ Aluminium

@ copper

@ steel

@ Polymers

Wafer

@silver [5.4.1)
Solar grade silicon
[5.5.1]

CdTe

@& cadmium [5.5.2]

@ Tellurium [5.4.2]

CIGS/CIS

@ copper

@ Indium [5.4.3]

@ Gallium
@ selenium

@ Ccadmium sulphide

a-Si
@ silicon
TCO window layer

@ Indium (ITO)
[5.4.3]
@ zZinc (AZO)

Legend:

Component manufacturing & integration

Upstream products

& Float glass

@ Sealing material
(EVA)

& Back sheet (PVF)

Wafer

@ Mono c-Si

@ Poly c-Si

@ Ribbon s-Si

Cell/module
manufacturing

@ Front contact

@ Texturing

@ Anti-reflective
coating
Metallization

@ vacuum deposition
equipment

. Laser scribing
systems

. Heat treatment /
annealing systems

Balance of 3
manufacturing

. Frame

@ Fittings

@ Tracking system
& DC/AC inverter
. Wiring

&P surge protection
@ Electric meter

Transport &
distribution

& Modules &
Balance of System
equipment [5.6.1]

On-site
integration &
installation

@ Installation [5.5.3]
@ Grid connection
[5.4.4; 5.5.4]
RoHS permitting
[5.5.2]

Operation &
maintenance

. Reactive
maintenance
® Preventive
maintenance
[5.6.2]

This means that services and services trade

play a key role in green technology
dissemination

Disposal/
recycling

@ Reverse logistics
and recycling
technology [5.6.3]

Crystalline-Si and thin films | Only crystalline-Si | Only thin films | () Bottleneck existing or very likely to occur | (X) Bottleneck may potentially occur | @B Bottleneck is unlikely to occur

Source: E4tech & Avalon, IEA-RETD RE-SUPPLY Study, 2012
http://iea-retd.org/archives/publications/re-supply
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Trade is not a silver bullet, but a necessary part of a
coherent green tech policy framework

Open trade and

investment
policy regime

framework to

promote green

tech

A coherent



Thank you

hoe.lim@wto.org



