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FOREWORD BY THE TASK FORCE CHAIR
MIGUEL ANGEL GUTIERREZ

Energy transitions through actionable and
sustainable practices: our global, supportive and
coordinated perspectives.

The way we generate and distribute energy is of
paramount importance for our societies, regardless of our
origin. Rational and conscious energy choices need to be
made to guide the sustainable development of each nation, bridging business,
politics and sciences.

At the same time, the year 2018 year has shown us the unprecedented conseguences
and hazards of climate change, the danger and the scale of challenges that urge our
global community to swiftly take control of greenhouse gases emissions. In my role
as B20 Argentina Chair of the Energy, Resource Efficiency and Sustainability
Taskforce, | am very pleased by how much the B20 community has embraced in
terms of low-carbon options energy choices, energy efficiency and distribution
upgrades, and climate mitigation measures.

For the Paris Agreement scenarios and targets to be achieved, significant shifts and
reforms in the energy systems are required, with leadership motivation, trade-offs
and responses coming from our Business Community. We need to overcome climate
and energy efficiency challenges while unlocking future business opportunities,
guaranteeing lower carbon power generation and society’s growth, support and
inclusion.

A clean and efficient energy future will entail the widespread adoption of renewable
energy sources complemented by cleaner energy sources namely natural gas,
cleaner liguid fuels, biofuels, hydrogen, nuclear and energy efficiency initiatives.
Region-centred roadmaps will guide energy transitions according to distinct
resource availability and capabilities, starting points and paths to travel.

Fostering tangible actions, the policy paper we propose to the G20 ministers,
emphasizes three pillars: roadmaps to guide low-carbon and energy-efficient
transitions, just transitions to include all human capital while shifting our energy
matrix, and circular economic models to avoid pollution as the inevitable
conseguence of economic activity and growth.

We are convinced that a supranational cooperation organization, similar to the
intergovernmental Resource Efficiency platform proposed by the 2017 B20 Germany,
should guide and support countries, especially emerging economies, across these
transitional processes.

We as the Energy, Resource Efficiency and Sustainability Taskforce, are pleased to
have worked meticulously and discussed democratically in order to understand and
propose actionable and grounded recommendations to accelerate such energy
transitions, to deploy energy efficiency in industries and households, to reinforce new
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energies regulatory frameworks and finally to shift producers and consumers habits
towards climate resilient actions through integrated economic and business models.
And to have placed emphasis in mainstreaming human capital and technology
advancement in such endeavours.

| also want to thank Germany for the brilliant work carried out last year and for
leaving us with this process in such good order. And | pledge to do everything | can
to ensure an equally smooth and productive transition for our Japanese friends.

Sincerely,

Miguel Gutierrez

Chair of the Energy, Resource Efficiency and Sustainability Task force
Chairman, YPF
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TRANSITIONS TOWARDS A SUSTAINABLE FUTURE

EXECUTIVE SUMMARY

The Argentina B20 Energy, Resource Efficiency and Sustainability (ERES) Taskforce,
wishes to commit the global business community and the G20 leaders to pursue
accelerated transitions towards a low carbon, sustainable and equitable energy
future as mandated by the UN Sustainable Development Goals (SDGs). B20 leaders
call for decisive action against climate change and the provision of actionable
roadmaps aimed at the accelerated reduction of greenhouse gases (GHG) emissions.
B20 acknowledges that for signatory Governments, the Paris Agreement provides an
international legal framework capable of ensuring local and regional paths to fight
climate change at global scale.

To accomplish this goal, the B20 ERES task force is determined to cooperate with
the G20 leaders to overcome present challenges. In 2017, global energy-related CO;
emissions grew by 1.4 percent, reaching a historic peak of 32.5 gigatons, while energy
efficiency improvements slowed down. Resource efficiency still falls behind in the
leaders’ agenda, hampering necessary transformations from linear to circular
economies. Over 11 billion people worldwide lack access to energy, 2.8 billion need
clean cooking solutions, and climate adaptation policies only account for 7 percent
of climate impact investments. Worldwide consistent strategies to cope with the
irreversible conseguences of climate change need further conscious cooperation.
Argentina B20 ERES Taskforce acknowledges the opportunity to deliver consistent
strategies and policies at global, regional and national levels to mitigate the actions
and consequences of climate change.

Building upon the previous B20s commendable efforts, the ERES Task Force
recognizes that a clean and efficient energy future will entail the widespread
adoption of renewable energy sources complemented by cleaner energy sources
namely: natural gas, cleaner liquid fuels, biofuels, hydrogen, nuclear and energy
efficiency initiatives. Region-centered roadmaps will guide energy transitions
according to distinct resource availability and capabilities.

The B20 Argentina asks the G20 to accelerate energy transitions to a low carbon
future, advising on human-centered development and scaled financial support, while
enabling political and regulatory environment, high commitment to Research,
Development and Deployment (RD&D), and improved institutional capacity. In favor
of sustainable energy transitions the B20 ERES task force encourages the G20
leaders to pursue the following five actionable recommendations:

Recommendation 1: Accelerate transitions to a low carbon future - The
G20 should act decisively on mitigation strategies, favoring the
substitution of high carbon fossil fuels for low carbon, renewable
sustainable and cleaner energy sources.

Firstly, we advise G20 leaders on the importance of strengthening national policies
that augment the capacity of countries to implement energy transitions while
meeting growing energy demands. We support developing roadmaps for energy
transitions, respecting national specificities; scaling financial solutions to enable
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roadmap execution; promoting flexible regulatory environments and fostering just
transitions. Secondly, we prompt the G20 to encourage accelerated research,
development and deployment of renewable energies and cleaner sources, enhancing
grid electrification, re-electrification, digitalization and storage technologies;
fortifying carbon capture, usage and storage; and developing interconnections and
international trade.

Recommendation 2: Increase coverage and impact of energy efficiency
policies - The G20 should foster the expansion of energy efficiency
policies, advancing standard-setting in energy and utility companies,
businesses, households and transportation systems.

Firstly, we encourage the G20 leaders to commit to appropriate energy efficiency
policies within energy and utility companies and across industries” value chains. This
includes reinforcing the global discussion towards a harmonized global carbon
pricing as a policy to reduce energy waste and as an incentive to lower emissions.
Secondly, we advocate for efficient policies and practices for buildings and
households, implementing time-dependent pricing and smart meters; and mandating
sustainable building design. Thirdly, we recommend the development of sustainable
and efficient mobility systems setting standards for ground transportation.

Recommendation 3: Ensure access to affordable, reliable and
sustainable energy - The G20 should support the global expansion of
energy access through on-grid, off-grid and clean cooking solutions for
underserved communities striving to minimize the energy access gap.

Firstly, we encourage G20 leaders to promote rapidly implementable transition
solutions to reach SDG7, facing the challenges of each alternative, such as
densification and expansion of on-grid solutions for urbanizations and
decentralization and off-grid solutions for rural communities, while systematically
prioritizing the provision of clean cooking solutions. Secondly, we encourage and
support the G20 to assist countries in public policy planning and in promoting
sustainable business models to reach underserved communities.

Recommendation 4: Promote resource efficiency and circular
economies - The G20 should promote policies and incentives for the
adoption of circular business models to finally decouple economic
growth from environmental issues.

Firstly, G20 governments should promote knowledge and capacity to facilitate and
regulate circular economy development, enabling public and private sector
cooperation to identify practical opportunities in: resource recovery, product life
extension, circular design, shared platforms. Secondly, we prompt G20 leaders to
develop metrics and methods to track and efficiently promote circular activities in
the private sector, enhancing reuse, recycling and upscaling, while strengthening
competitiveness and innovation.
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Recommendation 5: Expand climate change adaptation policies - The
G20 must improve climate-resilience plans, evaluation and funding of
adaptation policies.

Firstly, we recommend G20 leaders to enhance the ability to assess and predict the
impacts of climate change on infrastructure, production and business operations
through climate modelling and forecasting tools, emergency response and disaster
recovery plans. Secondly, we call for innovative technological integration of climate
models and risk assessment into development policies and plans, supported by
financial mechanisms to close the investment gaps in adaptation.

Finally, we firmly believe that the achievement of a sustainable energy future reqguires
a platform for international cooperation guiding and supporting the different
transition paths that countries are implementing. Such a platform needs to facilitate
and coordinate evidence-based policy making and accelerate actionable practices
towards a low carbon future.

We trust that, through enhanced international cooperation and the implementation
of the recommended actions, the G20 leaders hold a unigue opportunity to advance
in the fulfillment of the Paris Agenda and the SDGs, delivering the promise of a shared
and sustainable prosperity within a low carbon and equitable global economy.
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KEY POLICY RECOMMENDATIONS AND ACTION PLAN

TOPIC 1: ENERGY TRANSITIONS

RECOMMENDATION 1: Accelerate transitions to a low carbon future
Policy Action 1.1: Further Transitions Readiness

e Implement roadmaps for energy transitions through renewable and cleaner
energies.

e Scale financial solutions for renewable and cleaner energies.
Support energy regulatory reforms to unleash innovation.
Commit to just transitions.

Policy Action 1.2: Support Innovation in Renewable and Cleaner Sources

e Enhance replacement of high carbon energy sources, promote and update
electrification. re-electrification and energy systems digitalization across the
power system.

e Address storage technology challenges for renewables advancement.

e Advance research and deployment of Carbon Capture, Usage and Storage.

e Develop transnational interconnections and global energy trade.

TOPIC 2: ENERGY EFFICIENCY

RECOMMENDATION 2: Increase the coverage and impact of energy effi-
ciency policies

Policy Action 2.1: Incentivize Energy Productivity Across Utility Companies and
Industrial Value Chains

e Reward energy waste reduction through reflective pricing, certifications and
management standards.
Support the global discussion on carbon pricing.

e |ncentivize the entry of new technologies into the energy infrastructure.

Policy Action 2.2: Increase Support for Efficient Policies and Practices for
Buildings and Households

e Develop smart building plans.
e Implement time-dependent pricing, smart meters and home-device
interoperability to profit from home connected devices.

Policy Action 2.3: Promote the Development of Sustainable and Efficient Mobility
Systems

e Set standards for ground transportation, especially heavy-duty trucks.
e |ncentivize fuel efficient and electric vehicle purchases, and the deployment
of EV charging infrastructures.
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TOPIC 3: ACCESS TO ENERGY

RECOMMENDATION 3: Ensure access to affordable, reliable, sustainable
and modern energy

Policy Action 3.1: Promote Appropriate Rapidly Implementable Transition
Solutions to Reach SDG7.

e Promote densification and expansion of on-grid solutions and improve user
paying systems.
Focus on decentralized solutions for rural communities.

e Prioritize the provision of clean cooking solutions to address the urgent
problem of Household Air Pollution.

Policy Action 3.2: Improve Policy-Planning Capacity to Meet SDG?7.

e Support national planning and business plans to achieve affordable, reliable
and sustainable energy demand.
e Engage MDBs in developing financing solutions for energy projects.

TOPIC 4: CIRCULAR ECONOMY

RECOMMENDATION 4: Promote resource efficiency and circular
economies

Policy Action 4.1: Enhance Public and Private Sectors’ Capacity to Achieve Greater
Resource Efficiency and Circular Economies

e Develop integral resource efficiency and circular roadmaps.
e Promote the adoption of industry-specific parameters for resource efficiency
and circular economy.

Policy Action 4.2: Promote the Adoption of Resource Efficiency Actions in all
Industries

e Prioritize policies that encourage the private sector to implement resource
efficiency and circular economy.

e [Enhance reuse, recycling and cascading at the product’s end of life to an
extent that brings about the highest sustainability benefits according to full
life cycle assessment.

TOPIC 5: CLIMATE CHANGE ADAPTATION

RECOMMENDATION 5: Adapt to climate change with a focus on integrat-
ing resiliency plans into public and private investment plans

Policy Action 5.1: Integrate adaptation measures into mitigation and investments
plans:

e Enhance assessment and prediction capacity of climate impacts in key eco-
nomic sectors.
Integrate climate change adaptation into development policies and plans.

e Promote the collaboration of the public and private sectors to implement
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effective adaptation measures.

Policy Action 5.2: Promote financial mechanisms to overcome the investment gaps
in adaptation

e Quantify the effort needed for adaptation investments and resilient
infrastructure.

e Promote financial mechanisms to close the investment gaps in adaptation.
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TOPIC 1: ENERGY TRANSITIONS

In 2017, carbon emissions rose for the first time since 2014, driven by a 2.1 percent
increase in global energy demand, doubling rates from the previous year. According
to the latest report of the International Energy Agency (IEA), although renewable
energies saw impressive gains, in a renewed period of strong global economic
growth, increasing energy demand was met 46 percent by oil and coal and 22
percent by natural gas.

Constrained by specific regional and national energy matrix, transitions towards a
lower carbon future need to accelerate. Decarbonization of energy systems,
mitigation through energy efficiency actions, expansion of renewables and cleaner
energies, fuel switching, and carbon capture, usage and storage are all musts in
energy business and politics. In emerging and developing countries (EMDCs), access
to affordable energy and sustainable growth will require international support to be
paralleled by decarbonization trends.

As we believe that the world needs low-carbon energy production and strong growth
in profitable, renewable energy, we invite G20 leaders and governmental
organizations to lead an international approach to energy transitions, by (a) replacing
high-carbon energy sources with cleaner energy sources; (b) accelerating the
resolution of regulatory challenges for worldwide renewable energy adoption; (c)
improving transition readiness through increased access to funding; (d) retraining
and upskilling workforce where needed.

Transition readiness implies financial and human resources availability, with the
former representing a challenge in emerging economies where financial risks can be
particularly high.

In a context of robust global economic growth and increasing renewable energy
competitiveness, G20 leaders should seize the momentum and commit to game-
changing decisions for transitioning power-system matrices and accelerating
progress towards low carbon and sustainable economies in all nations. According to
a UNEP report?, in 2016, investments in renewable capacity doubled those in fossil-
fuel generation for the fifth consecutive year. The global proportion of electricity
coming from these renewable sources rose from 10.3 percent in 2015 to 11.3 percent
in 2016, avoiding the emission of an estimated 1.7 gigatons of CO,. The IEA expects
that the installed capacity from renewable sources on a global scale will grow 43
percent by 2022. This paper addresses the challenges of ensuring a no-one-left-
behind approach in these energy transitions.

The global business community has a unigue opportunity to shape a low carbon
future and advance the Paris Agreement, a historical global commitment to achieve
shared prosperity while protecting people and climate. For this reason, B20 leaders
are committed to working together with G20 leaders to expand cleaner and
renewable energy, replacing high carbon technologies and increasing the flow of
qualified labor and investments.

' The Global Energy and CO:2 Status Report. IEA, 2017
2 REN 21 Renewables 2017 Global Status Report in Perspective
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RECOMMENDATION 1: ACCELERATE TRANSITIONS TO A LOW CARBON FUTURE

POLICY ACTIONS

1.1: Further transitions readiness.
1.2: Support innovation in renewable and cleaner sources.

Policy Action 1.1: Further Transition Readiness

The G20 needs to guarantee an ad hoc political framework that augments the
capacity of countries to implement just energy transitions through roadmaps,
financial solutions and flexible and predictable regulations. Transitions towards a
clean future require implementing carbon mitigation strategies feasible for, and
adaptable to, specific regional energy matrices. A study by the World Economic
Forum (WEF) identifies the six dimensions of energy transition readiness (Exhibit 1)
that support effective and timely progress in system performance:

m  Availability of investment and capital

m Effective regulation and political commitment

m Stable institutions and governance

m  Supportive infrastructure and innovative business environment
m  Human capital

m  Ability of the current energy system to accommodate change?.

Exhibit 1 | Transition Readiness Score

Transition Readiness Scores

Capital and
investment
Energy system Regulation
47% and political
AL U ) — commitment
5% \ 51%
' 55%
35R
Human 529, Institutions and
capital govemance

Infrastructure and
innovative business
environment

Source: World Economic Forum with McKinsey & Company’s support

Aiming at obtaining good scores in regulation, capital and investment, institutional
stability, infrastructure, business environment and human capital, the B20 members

3 Fostering Effective Energy Transition. A Fact-Based Framework to Support Decision-Making. World Economic
Forum. With analytical support from McKinsey & Company. March 2018.
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recommend that the G20 presidencies incorporate the following actions:

s Implement roadmaps for energy transitions through renewables and cleaner
energies

The G20 should: (&) reinforce political commitment to transform energy systems
through energy planning roadmaps that align stakeholders and (b) structure clear
governances to ensure continuity of energy transitions and institutional stability for
accelerating decarbonization. Governments should leverage their existing energy
matrix to fight climate change at the lowest society cost. Transitions should be
addressed from a comprehensive and cross-cutting perspective covering all sectors,
as illustrated in Exhibit 2, seeking to prioritize cost effective actions and respecting
technological neutrality for decarbonization through renewables, natural gas, hydro,
bio fuels, and nuclear, among others.

Exhibit 2 | Natural Gas Role in the transition to low-carbon futures in the United States and China

Case study: Natural Gas role in the transition to low-carbon

2006 Prediction

futures in the US and China W Actual 2016 resul
3 The U.S. is smashing its Clean Energy Targets, Depariment of Energy
= The USA managed to reduce by 2016 i 2006 10 year predictions compared to actual 2016 results Difference
24% of CO2 emissions, comparingtoa | o
forecast conducted in 2006. They were | €02 emissions 7 \ -24%
able to reduce emissions first, by actually | : -
reducing the energy consumption, and ~ | Total eneray consumation 118 \ A7%
second, by making a shiftin their energy | o S
f | o0al power generation 2,235
mix ; \
* The changes that lead to this progress Natural gas power ’ +79%
can be awarded to the reduction of 45% | Generation, (Twh) °
in coal power generation, giving the lead : Wind & solar power ’ +383%
to natural gas which had an increment of generation, (Twh)
80% in power generation. Moreover, they | Installed solar capaﬂcity ’ +4.813%
increased both solar and wind capacity | (@W) ’
which combined where able to generate | Installed wind capacity

(GW)

; 1%
380% over expectations. 82 ’ +36

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

* China is transitioning from high carbon to ' China — Change of energy demand by fuel 1990-2016
low carbon fuels. 1 2,034 M 2016-2040
* Moreover, China's growing energy needs : 582
are increasingly met by renewables, ‘ 9 4 194 401 113
natural gas and electricity while coal T — A— —
demand is falling back. ' -358
! Coal (Mtce) QOil (Mb/d) Gas (Bcm) Low-carbon fuels (Mtoe)

“In some countries, natural gas still plays an important role during the energy transition. We support natural gas as a flexible energy
source that can help countries make the transition more quickly to renewables, expand access to energy for the poor, and displace
carbon-intensive coal.” World Bank

Source:_https://www.weforum.org/agenda/2017/10/the-us-is-smashing-its-clean-energy-fore-
casts, https://www.iea.org/weo/china/#section-1-4,http://www.worldbank.org/en/topic/en-
ergy/overview?cid=ECR_TT_worldbank_EN_EXT#2

Governments should also guarantee coordination of the various public-sector
agencies through a national cross-agency plan, facilitating the involvement of
renewable energy stakeholders in telecommunications, transportation and
environment, by means of new technology pilots. Special attention should be paid to
human talent recruitment for the specialized public-sector.

Under the Chinese G20 presidency, leaders announced the implementation of the
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G20 Toolkit of Voluntary Options for Renewable Energy Deployment, with the goal
of accelerating renewable energy growth through a joint action® The toolkit,
reinvigorated by the German presidency and by ERES, represents a relevant
instrument that provides information on the progress of countries, and rigorous
policy analyses on region-centered sustainable visions.

m Scale financial solutions for renewable and cleaner energies

Governments are recommended to engage the private sector in the design and
implementation of Nationally Determined Contributions (NDC), aiming at the
maximum contribution to achieving the Paris Agreement. Governments and
businesses must partner to translate NDC plans into investment plans and bankable
projects, focusing particularly on energy systems transformations and infrastructure
update.

Dynamic optimization of current financing mechanisms (Feed in Tariff- FIiT, Feed in
Premium- FiP, auctions and corporate power purchase agreements (PPA)) is
suggested in order to guarantee successful energy transitions and evolution in
regulation. Experiences suggest considering FiT incentives and FiP as “transition
mechanisms”, acting as essential tools for the initial uptake of renewables. Last
renewables auctions results have shown that the Levelized Cost of Energy (LCOE) of
wind and photovoltaic (PV) is becoming competitive with fossil-fuel technologies
(Exhibit 2). To further increase the ability of renewables to meet growing demand,
short-term markets and long-term prices need to complement.

G20 governments should empower Multilateral Development Banks (MDBs),
supporting policy preparation, guarantees and risk mitigation strategies. Access to
concessional loans from MDBs is vital for investors in developing countries. Measures
to increase infrastructure investment are discussed in the Financing Growth and
Infrastructure policy recommendation. Exhibit 3 refers to Green Bonds, a relevant
financial option for private and public entities especially in emerging economies.

4 The project is coordinated by the International Renewable Energy Agency (IRENA).
-12-
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Exhibit 3 | Green Bonds Growth

Case study: Green bonds grow at fast pace with new initiatives to support in
emerging countries

= Green bonds are financial options for ~ Figure 1 : Annual green bond issuance by bond/issuer type
both private and public entities.

= Green bonds attractiveness comes
from the possibility given to firms to
invest in climate conscious business $bn

and track their investment impact. 180 1631
* The amount issued grew a 68% from 160 :
2016 to 2017 reaching 163.1 Billion
14
USD with the largest share belonging RARIAES
to corporate issuers. 120 P ®Municipal
* The International Finance 100 . SPopat
Corporation (IFC) is looking forward g Seomornies
finding new ways to encourage local o Financials
financial institutions to issue green 49.9 » Government agencies

368

bonds. 40 . u Sovereigns

* IFC created a fund to support 20 2 43 14.6 I # Supranationals
emerging markets and was involved 0 05 0 9 34 = . . .
in the issuance of both the first green 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Islamic bond and the first green bond
in Fiji (emergency economy).

NOTE: ABS stands for asset-backed securities, MBS stands for JIJI_]L. backed securities

Source: Bloomberg New Energy Finance, Bloomberg LP

m  Support energy regulatory reforms to unleash innovation

G20 countries need to further stringent regulatory updates for energy systems to
transform. Reforms must assure private stakeholders of consistent regulations and
long-term goals, considering trade-offs, transition costs and benefits. Our key
suggestion to G20 governments is to develop regulations that promote energy
systems flexibility while ensuring affordable energy access. As stated by the recent
UN Global Tracking Framework, “such a reconfiguration would unleash innovation,
investment, and improve energy productivity. Truly transforming the energy system
will require a creative shift in policy and regulation, yet in many countries the current
political, regulatory, and industrial infrastructure is not ready for such a
transformation”®

According to Expert Group?®, Smart Grid Task Force®, flexible energy systems enable
(a) suppliers to optimize their portfolios; (b) network operators to delay or avoid
network reinforcement; and (¢) system operators to manage constraints and
congestions at an efficient cost. Providers of flexibility can in turn benefit from
offering a service through direct payments or savings on energy purchases. The
report by the UK Government Office of Gas and Electricity Markets concluded that

5 Global Tracking Framework: UNECE Progress in Sustainable Energy. UNECE ENERGY SERIES No. 49. United Na-
tions, 2017.
6 Regulatory Recommendations for the Deployment of Flexibility. SGTF-EG3 Report. January 2015
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“the way to promote flexibility is through regulations, incentives and public support
to enable stakeholders to participate. In the current context, this means maximizing
access to the existing range of markets (capacity, wholesale, balancing and ancillary
services), alongside new markets or revenue streams (e.g., for services at distribution
network level, or for new services) and being able to stack value across them
wherever appropriate. In the future, it could mean more fundamental changes to
market structures or signals, to make it simpler for providers to combine value
streams’”.

s Commit to just transitions

Acknowledging the International Labour Organization’s (ILO) publication “Guidelines
for a just transition towards environmentally sustainable economies and societies for
all’s, G20 leaders should (a) devote special care and attention to transitions
roadmaps, focusing and supporting retention, redeployment and reskilling of human
capital; and (b) address the gender gap in the energy sector and in Science
Technology Engineering Art and Mathematics (STEAM). Gathering input from key
stakeholders, including SMEs, unions, non-profit and community organizations, will
provide insights into employment trends, employment opportunities and forces
driving transformations. On the education front, retraining, reskilling, skilling-up in
clean energies development and management, will be a necessary supplement to
traditional core expertise.

International organizations should establish a council of stakeholders responsible for
certifying qualifications required in new energy-sector jobs, developing updated
standardized academic and training programs, on new skills and credentials.
Governments should actively seek academic-industry partnered input to design
updated courses that will facilitate human capital development in new energy
management (at both graduate and post-graduate levels). Skill-up practices and
programs should be proposed and implemented within major energy companies
across the global energy system.

Former UNFCC Executive Secretary Chistiana Figueres, is unequivocal when
discussing the role of the energy industry: “the energy companies are the experts;
they have the best engineering expertise; they know the market; they know the
energy system. The industry producing the energy is the industry that needs to be
called to the table to transition that energy. | have a hard time understanding why
this is not clear to everyone!”, emphasizing the philosophy and strategy to be
adopted during current energy transitions. The G20 should encourage energy
companies to reskill and upskill their STEAM workforce to nurture the discipline sets
that enable successful energy innovation meeting internationally recognized ILO
labor standards.

In terms of the gender gap, the renewable energy sector shows a less pronounced
difference than the traditional energy sector (Exhibit 4) and provides an opportunity
for leaders to support gender conscious policies reverting current disequilibrium.
Based on IRENA’s survey on 90 renewable energy companies worldwide, women

7 Upgrading Our Energy System. Smart Systems and Flexibility Plan. Office of Gas and Electricity Markets. UK
Government. July 2017

8 Guidelines for a just transition towards environmentally sustainable economies and societies for all. International
Labour Organization, 2015
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account for 35 percent of the workforce (IRENA, 2016), a share greater than in oil
and gas industries. Men outnumber women in middle, upper and top management
levels in the traditional energy business. This uneguivocal data can be reversed by
reskilling, skilling up, new science and technology education, and youth mindset, all
of which represent a chance not-to-be-missed and drastically evolve.

Exhibit 4 | Renewable energy jobs

Case study: Renewable energy industry creates new jobs relaying on new
skills while increasing women involvement
Labor employment growth Total
Solar Photovoltaic
* Renewable energies’ growth keeps raising job Hydropower
employment in the industry. Employment Liquid Biofuels
opportunities appear throughout the value chain Wind energy
from manufacturing, operating, installing and Solar heatin/cooling
maintaining to project planning. Others
Solid biomass
New capabilities demand * Canada developed a training program, Canada Green Corps, a
- - UNA-Canada youth employment program that bridges talented
= Countries explore the renewable energies labor youths to meaningful employment in Canada’s search for green
capabilities aiming at developing the skills needed economy by:
at a country level. — Offering a 6-months full time program.
— Providing wage subsidies to organizations who host the
program attendees.
= Encouraging peer-to-peer knowledge and skill transfer.
Path to gender equality * Women in renewable energy sector reached a share of 35%.
. : Comparing to the conventional industry, women involvement in
*= Women employment in renewable energy is renewable energies is growing, depending on the country and the
already higher than in conventional energy. technology.
Source:
http://unac.org/unac-projects/canada-green-corps/
http://resourceirena.irena.org/gateway/dashboard/?topic=7&subTopic=10
https://sustainabledevelopment.un.org/content/documents/17495PB_13_Draft.pdf

Policy Action 1.2: Support Innovation in Renewables and Cleaner Sources

The G20 must support the early research, development and deployment of
incremental and radical innovations to favor energy transitions.

Governments should (a) continue to support innovative research, awards,
development and deployment of technologies and infrastructures that reduce
cumulative emissions (b) encourage solutions for increasing energy efficiency,
renewables adoption, fuel switching and carbon capture, usage and storage. Existing
technologies should be maximized and optimized by policies advancing
collaboration, experimentation, rewarding and local innovation to deliver effective
low carbon solutions.

Cost effective renewables grow at an annual 4.6 percent rate in OECD countries and
at 7.4 percent elsewhere. In the next 25 years, non-GHG generating sources will
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account for an estimated 43 percent of Africa’s new power plants, 48 percent of
Asia’s and 63 percent of Latin America’s. More than 1,500 renewable power plants
will come on-stream in these three continents, almost as many as the rest of the
world combined® However, decarbonization needs sustained commitment. Research
and development investments in renewable energy dropped 7 percent in 2016 to
US$8 billion, 14 percent below its peak in 2011. Corporate RD&D slumped by almost
40 percent last year, as wind and solar manufacturers retrenched. However, estimates
suggest that government spending on renewables research increased 25 percent, to
a record US$5.5 billion, breaking a 3-year losing streak.'° According to the latest WEF
report on energy innovation, “despite the recent surge in investment in clean energy
and the evolution of enabling policy instruments, investments in clean energy RD&D
are too low, and significant barriers to innovation remain”". Investment levels need to
sustain main technology challenges. G20 leaders should promote and facilitate
public-private and industry-academia collaboration in sustainable energy RD&D at all
scales, to face the challenges of Renewable Energy Sources (RES) variability mainly
breakthroughs in storage technologies.

The B20 members suggest the G20 presidency execute the following actions:

m Enhance replacement of high carbon energy sources, promote and update
electrification, re-electrification and energy systems digitalization across the
power system

G20 governments must support electrification as a strategy to achieve decarbonized
power systems. Gradually increasing electricity share in end use, while lowering fossil
fuels, are among the driving areas to transition global energy towards low carbon
economies. Renewable energy, excluding large hydroelectric facilities, accounted for
55.3 percent of new power-generating capacity added globally in 2016. This is the
largest proportion in any year to date, and the second consecutive year this ratio
exceeded 50 percent. In 2017, significantly more gigawatts of solar power were added
than of any other generating technology. In 2017 alone, renewables prevented close
to 1.7 gigatons of CO, emissions.

Although renewables accounted for 25 percent of the global electricity generation in
20172 with increasing consumption rates, high carbon fossil energy still dominates
the consumption scene, with the high carbon electricity sector contributing 40
percent of GHG emissions °.

To address the issue of climate change and drive the energy transitions to lower-
carbon and clean future, implementing replacement on the energy consumption side
is an essential. Replacement of high carbon fossil energy with clean-source electricity
is compelling in transportation, household heating, industrial boilers, harbor and
airport energy use. Enabling policy and supporting mechanisms should pave the way
for facilitating such replacements, including: a) adoption of sound regulatory
frameworks; b) reduction of risks for private investors through a political and

9 A reality check for renewable energy. McKinsey & Company

10 Global Trends in Renewable Energy Investment 2017. Frankfurt School-UNEP Center/BNEF. 2017

11 Accelerating Sustainable Energy Innovation. World Economic Forum White Paper. Prepared in collaboration with
KPMG. January 2018

12 Global Energy & CO» Status Report. The latest trends in energy and emissions in 2017. International Energy
Agency

1 Understanding CO2 emissions from the global energy sector. The World Bank. 2014
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institutional framework that supports favorable business climate; and ¢) incentives
for replacement of projects, by providing subsidies or introducing proper pricing
mechanisms, based on each country’s national circumstances.

New technologies, such as storage and PV plus storage, fully electrified industrial
processes and residential consumption, are available to facilitate electrification at
more competitive prices. In addition to this, low cost and low carbon technologies
will allow a greater deployment of decentralized electricity access solutions.

Sustainable mobility solutions like electric vehicles (EV) and intelligent transportation
systems, among others, are expected to mainstream rapidly at the core of a highly
connected, multimodal transportation system. The spreading of e-mobility platforms
and related services will provide clean, decarbonized and efficient transportation.
Cities must ready themselves through changes and investments in physical and
digital infrastructure.

Existing incentives and awards, (e.g. on buildings, self-consumption etc.), led to a
significant increase of renewable energy generation. Incentives should encourage
end-consumers to limit the risk of adoption and industrial players to invest in
promising technologies. Distribution System Operators (DSO) will have a crucial role
in integrating innovative solutions for an efficient grid management (Exhibit 5). They
will require long term regulatory frameworks providing the right incentives for (a)
energy storage specific technologies (b) high penetration of distributed energy
resources scenario and (c) new customer behavior models and evolving market
needs.
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Exhibit 5 | Electricity Replacement

Case study: China’s Best Practices of Electricity Replacement

Electricity replacement is a key element in re-electrification. The purpose is to replace the use of fossil end-consumption
with electricity, which can be generated from an increasing share of renewable energy, hence driving a clean, low-carbon
energy transition

Achievements Policy Projects

In 2017, State Grid Corporation of China (SGCC) has: * “Internet of Vehicles”: to build nationwide EV
* Replaced fossil energy with 115 TWh of electricity in total. charging network and develop a cloud-based

* Reduced 644 million tons of direct coal burning. platform has connected about 170.000 charging
= Cut 1.100 million tons CO, emissions. piles and registered about 801.000 customers.
= Reduced 360 million tons of SO, and other emissions.

» Harbor Power Facilities: to build power facilities to
replace the use of diesel in harbors with electricity.
In 2017, SGCC has:
= Built 24 high-voltage and 507 low-voltage
harbor power systems.
» Achieved 50% coverage of low-voltage
power systems along the Beijing-Hangzhou
Grand Canal.

Enabling Policiy and Mechanism

= National policy: “The Guidance on Promotion of
Electricity Replacement”by National Development and
Reform Committee.

= Standard System: SGCC has established two
qualification standards for electricity replacement projects
and 14 standards for harbor power facilities.

= Industrial Alliance: SGCC initiated the establishment of
Electricity Replacement Development and Promotion «  Beijing Winter Olympics: to promote electric

Alliance. heating in Beijing-Zhangjiakou area, significantly
improving air quality in Olympic hosting cities
* Heating is now fueled by clean energy during

= National policy: Widely spread the concept of electricity . mgﬁg;ggotv; ;I!;[I)%O(())‘?e??u; iﬂﬁﬁ,sma ?: yne.

l’ﬁgf::t";‘;gt;x”nfg onspapers. radio, television, Elo;tgg;n China will be heated with electricity
= Theme Campaigns such as the “Energy Saving Publicity Y ’

Week” to promote social participation in electricity

replacement.

Public Education

Source: State Grid Corporation of China (SGCC)

The G20 should favor the advancement of digitized infrastructures to accelerate grid
densification and expansion, the mainstays of electrification. Leaders should promote
digitization plans as drivers for cleaner and renewable systems, adopting smart grids,
smart meters, and sensors while profiting from the application of the Internet of
Things (loT) in renewable energy systems. Such application facilitates network
optimization and maximum use of renewable sources to balance supply and demand
in real time.

New network infrastructures in transport and distribution are key to unlock
renewable energy growth. The transition will reguire further investment in the
transmission and distribution sectors of power grids. These investments will integrate
new renewable capacity, mostly connected to low and medium voltage grids,
manage the development of electric mobility, and support the electrification of
consumption in the residential and services sectors. Network digitalization and smart
grid models are key in energy spending savings, GHG emissions reduction and air
quality improvement.

Investments in electricity infrastructures and related digital solutions must be
supported by research funding and innovation actions to accelerate the market
uptake of new solutions. Subsidized large-scale pilots will help to test the integration
of digitalized energy systems. Full deployment should be supported by innovative
financial instruments such as loans-grants blending mechanisms to mitigate the
industrial risks.
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The G20 governments are asked to focus policy frameworks on digitalized
infrastructures that can accelerate grid densification and expansion as the mainstays
of electrification. In addition, they should promote the use of renewables according
to the specifics of their national power systems and National Determined
Contributions (NDC).

m Promote the spread of storage technology to overcome renewable energy
challenges and increase overall system value

G20 leaders should promote the spread of storage technology to incentivize
renewable energy production and reduce GHG emissions. The evolution of the
electricity sector is facing different challenges: (a) infrastructure development versus
capacity growth; (b) progressive change in production sources and in consumption
demand.

Storage technology is a key factor to promote massification of renewable sources
and stabilize grids; storage capacity and dispatchability are the limits to overcome.
In fact, renewables coupled with BESS (Battery Energy Storage System) can provide
frequency regulation, supporting grid stability and increasing the overall power
system efficiency.

Flexible energy storage, combined with power conversion and demand flexibility, can
be used as products and services in future energy markets, allowing the storage,
conversion and shifting of excess power from renewable generation in hydro
reservoirs, batteries or thermal storage. Flexibility can be offered by active grid users
being generators, consumers, prosumers or aggregators.

Even if BESS capital costs are decreasing substantially year over year, still the main
challenge is to develop intelligent Energy Management Systems to maximize the
economic returns of such systems, stacking different applications as a stand-alone,
or in combination with distributed renewable generation. Other relevant challenges
are related to (a) research on new battery chemistries to increase energy density and
efficiency, and the safety of overall solutions; and (b) optimization of the overall
energy storage systems.

m Invest and implement Carbon Capture, Usage and Storage

G20 governments should invest and foster energy companies’ investments, in the
implementation of carbon capture usage and storage (CCUS) to reduce the impact
of climate change. The separation of carbon dioxide and its capture, utilization and
storage can drastically reduce GHG emissions, representing a key technology for
transforming the energy sector. In IEA s Sustainable Development Scenario, by 2040
CCUS delivers over 11 per cent of the global annual emissions reduction+. Thus, large-
scale deployment of CCUS is a crucial element to low-emission pathways consistent
with the Paris Agreement’s goals.

Industry and academia must collaborate on developing new, reliable energy solutions
that are both green and cost-efficient. Leading CCUS players are already able to
remove carbon from gases and store it safely without adding to climate change.

4 [EA WEO Model 2018, http:/www.iea.org/weo/
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CCUS is the leading technology for decarbonizing fossil fuels and an important long-
term measure for reducing CO, emissions globally. Since the nineties, many energy
companies have conducted significant RD&D in the removal, reuse and storage of
COz. Sharing research and expertise among research institutions, academia, other
companies and authorities will aid the development of CCUS worldwide.

As previously mentioned, energy companies have the technical expertise to
rigorously characterize subsurface reservoir cases and scenarios, and propose ideal
storage and disposal candidates based on stratigraphic, structural, petrophysical and
reservoir engineering parameters (rocks and fluids). Geophysical surveillance and 3D
mathematical simulations are required as monitoring practices. Geological sites and
subsurface reservoir candidates should undergo rigorous screening to assess non-
leaking/seepage characteristics and seismic stability.

To reduce the impact of climate change, G20 Governments should invest in long term
CCUS research and development and should incentivize energy companies to
implement CCUS by promoting funding and support programs for large-scale CO;
storage.

m Develop transnational interconnections and global energy trade

G20 leaders must promote the interconnection and international trade of energy by
(a) strengthening political coordination, communication and cooperation for
coherent and comprehensive regional energy development plans; (b) establishing
bilateral or multi-lateral cooperation mechanisms; (¢) introducing business
innovations to rapidly implement new projects from public-private and industry-
academia partnerships.

The uneven distribution of global energy resources and consumption centers has
created a demand for optimal and widespread allocation of energy resources.
Interconnecting power grids and natural gas infrastructures is an effective way to
deliver clean energy globally, to complement the energy resources in different
countries and to optimize the allocation of their resources. Grid interconnection can
also greatly enhance a grid’s ability to integrate renewable energy, which will promote
the transition to clean and low-carbbon energy resources.

Moreover, cleaner energy sources such as natural gas need strengthened global trade
circulation to enable fuel switching. An essential aspect of consolidating cleaner fuels
as replacements for high carbon-emission sources is the development of policies and
infrastructure, and the promotion of international trade to help seize the opportunity
generated by the current high levels of seasonal variation in natural gas demand.
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TOPIC 2: ENERGY EFFICIENCY

The 2017 IEA’s Global Energy & CO, Status Report informs that policy-making on
energy consumption efficiency slowed down after a great improvement in the period
2000-2076. It is mandatory to reinvigorate energy efficiency policies, being an
effective way to reduce emissions. Since energy efficiency pays for itself, it is certainly
the least costly way of addressing energy security and environmental challenges.
Across all major energy sectors, from power generation and distribution to industry,
transport and buildings, immense opportunities exist for efficiency optimization. The
IEA calculates that almost half of the reduction in emissions required to reach the
2°C Paris Agreement target will come from energy efficiency measures.

Moreover, energy efficiency has additional social and economic advantages: it
creates employment, reduces public deficit, improves health and wellbeing and
boosts industrial productivitys. In emerging economies, evidence exists that
efficiency policies alleviate poverty and increase energy access in disadvantaged
groups, reducing reliance on imports, and increasing technology adoption to update
existing infrastructurese

The B20 Argentina fully subscribes to its predecessors, the B20 Germany Task Force
on Energy, Climate and Resource Efficiency who pointed out, “the B20 supports
enerqgy efficiency as a critical component of the energy transitions and stands ready
to collaborate with public authorities to unlock the vast potential for profitable
energy-efficiency investments”".

This 2018 G20 has already adopted Energy Efficiency as one of the key deliverables
of the Argentine G20 Presidency, establishing the determination to build on the G20
Energy Efficiency Leading Program (EELP), developed during the Chinese
Presidency and ratified by the G20 Hamburg Energy and Climate Action Plan for
Growth, and the “G20 Energy Efficiency Investment Toolkit™®.

RECOMMENDATION 2: INCREASE COVERAGE AND IMPACT OF ENERGY
EFFICIENCY POLICIES

POLICY ACTIONS

2.1: Incentivize energy productivity across utility companies and industrial value
chains.

2.2: Support efficiency policies and practices for buildings and households.

2.3: Promote the development of sustainable and efficient mobility systems.

Policy Action 2.1: Incentivize Energy Productivity across Utility Companies and
Industrial Value Chains

The G20 should reward efficiency policies, mandate standards and promote

5 Best Policy Practices for Promoting Energy Efficiency. A structured framework of best practices in policies to
promote energy efficiency for climate change mitigation and sustainable development. UNEP DTU Partnership.
United Nations 2017.

% Ibid.

17 World Economic Forum: 6 ways to align the energy transition with economic growth. March 2018.

8 G20 Argentina 2018. Energy Transitions towards Cleaner, more flexible and Transparent Systems. First Sherpa
Meeting, San Carlos de Bariloche, December 15, 2017.

-21-



B20 Argentina 2018 Energy, Resource Efficiency and Sustainability Policy Paper

technology adoption to reduce energy waste across all sectors and value chains

Governments and international institutions must build databases on energy
efficiency to facilitate fact-based policy making. Within the business sector, special
attention should be paid to SMEs and export-oriented companies, particularly in
emerging economies, so that measures and regulations do not delay economic
development. Moreover, governments should consider implementing and fostering
incentives to reward energy waste reduction schemes, such as carbon cap and trade
(pricing), including CO; and CH4 emission reductions. Developing an international
carbon-pricing scheme would aid energy-efficiency programs, provided they are tax
neutral.

More specifically, we refer to the following actions:

m Reward energy waste reduction through reflective pricing, certifications and
management standards

We encourage G20 leaders to streamline certifications of energy waste reduction.
White certificates implemented by Italy, France and Denmark could be taken as
examples. Improvements to energy-management standards would be relevant to
industries and small and medium enterprises. As reported in the IEA’s Efficiency
Report 2017, the use of energy management systems in industry is growing. The
adoption of an energy management system, whether driven by policy or by a
company’s strategy, can lead to savings in energy and associated costs. Data
contained in 42 ISO 50001 case studies from France, Germany, the UK and other
countries (Exhibit 6), show average, annual, energy savings of 26 percente.

It is also critical to create Key Performance Indicators (KPI) of different measures,
such as (a) distributed generation; (b) level of losses; (¢) quality levels; (d) CO, and
other GHG emission intensity; (f) energy intensity; (g) system average-interruption
duration. The output regulation objectives to be introduced are: a) quality regulation
vs. KWh, decoupling revenues and volumes; b) possible KPIs: MW of distributed
generation, level of losses SAIDI and percentage of customers in dynamic pricing.
Governments should inform industries about these indicators to encourage their
proactive action. Especially, schemes to give advice for SMEs, should be considered.

Exhibit 6 | Energy Efficiency Case Studies - Source: Best Policy Practices for Promoting Energy
Efficiency. A structured framework of best practices in policies to promote energy efficiency for

climate change mitigation and sustainable development. UNEP DTU Partnership. United Nations 2077.

Denmark. The Danish energy-efficiency obligation (EEO), white certificate, is a relevant model on how
to design an EEO that encourages cost-effective savings, effectively includes third parties and contains
a solid verification and measurement system. Whereas the French scheme is effective in improving
efficiency in the residential sector, and the [talian scheme is effective in improving efficiency in the
industrial sector, the Danish scheme does better in the trade and industrial sectors. This shows the
adaptability of EEOs as an effective policy instrument.

Ireland. 73 companies of the 173 members of the Sustainable Energy Authority’s Large Industry Energy
Network have obtained, or are working towards a ISO 50001 certification and are achieving a 10 percent

9 Energy Efficiency Report 2017, International Energy Agency, 2017.
20 Acronym for (S)ystem (A)verage (Dnterruption (D)uration (Dndex.
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Exhibit 6 | Energy Efficiency Case Studies - Source: Best Policy Practices for Promoting Energy
Efficiency. A structured framework of best practices in policies to promote energy efficiency for

climate change mitigation and sustainable development. UNEP DTU Partnership. United Nations 2017.

reduction in energy demand. (IEA 2014a).

China. The Top 10,000 Energy-using Enterprise Program covers over 15,000 enterprises using more
than 10,000 tons of coal equivalent per year. In the first phase of the program, (1,000 industries) an
investment of CNY 50 billion in 2007 achieved an energy demand reduction of 115 Mtoe by 2010. The
key to expanding the program was the newly-learned scope and methods for capturing efficiency gains
(IEA 2013).

m  Support the global discussion on carbon pricing

B20 members continue to support the intergovernmental pricing platform proposal
generated by Germany’s B20 Taskforce.

The platform provides a basis for global discussion on carbon-pricing mechanisms,
enables members to share best practices, and uses carbon-pricing revenues to
advance efficiency programs. Although it could unlock several benefits, the
mechanism has not yet been regulated nor implemented, which emphasizes the
compelling need to strengthen discussions across agencies and institutions (Exhibit
7), recognizing the important role of the private sector in delivering on emissions and
climate action. The upcoming COP24 in Katowice will be crucial to advance carbon
pricing discussions under Article 6 of the Paris Agreement.
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Exhibit 7 | Carbon Pricing Development

Case study: Summary map of regional, national, and subnational carbon
pricing initiatives implemented, scheduled for implementation and under
consideration (EPS and carbon tax)
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Source: State and Trends of Carbon Pricing 2018. The World Bank, 2018

The private sector is increasingly involved in carbon-pricing initiatives. As of
November 2017, 1,300 companies had developed an internal price for their GHG
emissions, using carbon pricing as a tool to align business with low-carbon economy
transition. Overall, companies increased their carbon-pricing initiatives by 11 percent.

Despite continued progress on carbon-pricing last year, more stringent work is
needed to meet the requirements of the Paris Agreement. Also, G20 leaders must
firmly promote the improvement and deployment of technologies for reducing gas
flaring, gas venting and gas leakages, to strengthen the ability to reduce carbon
dioxide and methane greenhouse gas emissions.

m Incentivize the entry of new technologies into the energy infrastructure

G20 leaders should incentivize the entry of new technologies into the energy
infrastructure to reduce energy costs and increase its availability.

Governments must promote and accelerate innovative regulations along the value
chain, such as smart grid regulation, electrification and re-electrification, grid-scale
storage and smart metering. Digitalized transmission and distribution infrastructures
are key elements of new energy-saving models. The ongoing global discussion must
stress the importance of achieving consistent energy saving at all stages of the
energy value chain in all sectors (Exhibit 8).
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Exhibit 8 | Alternative transaction validations for Bitcoin

Case study: Enabling alternative transaction validations for Bitcoin to reduce
its energy footprint

Cryptocurrencies like Bitcoin could Energy Web Foundation — A New Blockchain

undermine global efforts to reduce carbon for the Energy Sector

emissions and threaten grid stability

= Estimates of Bitcoin’s total electricity = The Energy Web Foundation (EWF) is

consumption vary between roughly 1 TWh building a public, open source blockchain-
and 32 TWh per year, depending on based platform designed to host
methodology; the former is enough to decentralized applications that support
power roughly 90,000 US homes for a distributed and renewable energy-focused
year, the latter is on par with the annual business models and products. Meeting
electricity use of Denmark. Today a single this objective requires a highly scalable
Bitcoin transaction consumes as much network with a robust governance
electricity as an average American hame structure that doesn’t require massive
does each week. computational — and hence, energy —

= Current Bitcoin’s consensus protocol is resources.

called proof-of-work (PoW). = EWF is currently designing a proof-of-
authority (PoAs rely on a trusted set of
authorities to create and validate blocks)
consensus mechanism for its network,
with EWF affiliates — energy companies
that have partnered with EWF — serving as
authorities. The PoA consensus
mechanism allows EWF’s network to
maintain a lighter energy footprint.

= PoW sets an extremely high bar for
validating blocks and makes it
exceedingly difficult to tamper with
blockchain.

Source: Beyond Bitcoin: As Blockchain Adoption Accelerates, a Need to Manage Energy andj
Climate Emerges - Rocky Mountain Institute https://rmi.org/beyond-bitcoin-blockchain-adoption-
IacceIerates-need-manage-energy-climate-emerges/

Policy Action 2.2: Support Efficiency Policies and Practices for Buildings and
Households

The G20 should strive to achieve standards implementation, support behavioral
change among consumers and mainstream adoption of new technologies.

Through efficiency glazing, retrofit insulation systems, PV and advanced heating
systems?, buildings can be converted into zero or near-zero emission systems. Over
half of the residential sector’'s consumption is attributable to space heating.
Improvements to space heating energy efficiency are the product of better insulation
in new buildings, updated heating equipment and refurbishment. Urban renewal and
design projects can be used as opportunities to support energy efficiency in
households through setting stricter building codes. Higher standards for appliances
and lighting could substantially increase building energy savings; the I[EA Energy
Efficient End-Use Eguipment Technology Collaboration Program (IEA 4E-TCP)
reported energy savings of 16 percent to 26 percent over the past 10 years for major
household appliancesz.

2 Best Policy Practices for Promoting Energy Efficiency. A structured framework of best practices in policies to
promote energy efficiency for climate change mitigation and sustainable development. UNEP DTU Partnership.
United Nations 2017.

2 Energy Efficiency Report 2017, International Energy Agency, 2017
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Ambitious, wide-ranging goals must be coordinated by national and city
governments. To succeed, they need the cooperation and engagement of
stakeholders, including citizens, construction companies, and SMEs. By actively
promoting efficient energy use, governments could change the way households,
government agencies and businesses save energy. As per this goal, we strongly
recommend the following initiatives:

m Develop smart building plans

Partnership between local governments and international organizations should be
fostered, to rapidly upgrade appliances and approve regulations that increase
building energy efficiency.

G20 leaders will have to encourage consistent smart building plans that provide
enabling environments for business innovation, technology upgrade, and consumer
awareness of energy efficiency as shown by examples in Exhibit 9. A lack of
interoperability between technologies and protocols currently hampers the full
development of smart buildings.

Exhibit 9 | Energy Efficiency Case Studies - Source: Best Policy Practices for Promoting Energy
Efficiency. A structured framework of best practices in policies to promote energy efficiency for

climate change mitigation and sustainable development. UNEP DTU Partnership. United Nations 2077.

China Energy Efficiency Project aims to increase energy efficiency in urban residential buildings and
central heating systems in China’s cold-climate regions by integrating three components: 1) operational
demonstrations that the greatest energy efficiency gains and cost savings in residential space heating
can be achieved by simultaneously addressing the thermal integrity of buildings, the operational
efficiency of heat supply systems, the provision of means for heat control by consumers, and the
implementation of heat metering, cost-based heat pricing and consumption-based heat billing; 2)
cooperation with central government; and 3) promotion of simultaneous development of heating
sector reforms while building energy efficiency improvements in Chinese municipalities.

Bulgaria. Within a project of the Bulgarian Ministry of Regional Development and Public Works and
UNDP, launched in 2007, fifty multi-family buildings were renovated to demonstrate the benefits of
home energy efficiency improvements. Energy savings ranged between 40 and 60 percent,
corresponding to a total annual savings of nearly 8.5 million kWh, and to a 6,700-ton reduction in CO>
emissions. The project sponsored by national and UE programs, won the EU’s 2011 Sustainable Energy
Europe Awards competition.

Argentina. In 2016, the Ministry of Energy and Mines launched a behavioral program for public buildings
(similar to the Guide of Good Practices for the Responsible Use of Energy). The program issued
guidelines for responsible energy use, including adjusting thermostats and lighting schedules. The
second phase will assign an energy manager to each public building. A Diploma in Energy Management
program was also introduced (Ministry of Energy and Mines, Argentina, 2017). Source: Energy Efficiency
Report 2017, International Energy Agency, 2017

mx Implement time-dependent pricing, smart meters and home-device
interoperability to profit from home connected devices

G20 leaders should favor the adoption of efficient household appliances. The need
exists to create large-scale savings and address: high installation and operating costs,
lack of time-variant pricing and smart-grid infrastructure, privacy and security issues,
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market fragmentation, and inadeguate interoperability.

Gartner estimates that 8.4 billion connected "things" were in use in 2017, up 31 percent
from 20162:. Smart devices include lighting (LEDs), appliances (smart washing
machines, refrigerators) and home automation (home security). The adoption of
smart devices in homes and buildings needs careful attention from policymakers. If
combined with smart regulations, such as smart meters and time-dependent pricing,
these devices can capitalize efficiency.

Governments can encourage shifts in energy use (from peak-load hours to lower-
demand periods) by offering cost-saving incentives for non-peak times and penalties
for peak times energy use.

Policy Action 2.3.: Promote the Development of Sustainable and Efficient Mobility
Systems

The G20 governments should require a raise in standards for heavy-duty vehicles,
promote efficient vehicle purchases, develop public and private recharging
infrastructure and ensure sustainable public transportation in favor of energy
efficiency and climate action.

Because transportation accounts for 27 percent of global energy consumption, our
imperative is to increase efficiency in mobility systems. Ground transportation is
responsible for 76 percent of such consumption, with vehicles (cars, buses and
trucks) making up 94 percent of land-based transport. The Global Fuel Economy
Initiative (GFEI) announced a 2050 target for doubling the efficiency of the global
vehicle fleet, from an average of 8 [/100 km (2005 levels) to 4 /100 km. Energy
demand, particularly fossil fuels, could be reduced through ride sharing, producing
US$150 billion dollars in annual savings. Considering only a moderate scenario, total
annual savings amount to US$750 billion?*. The B20 supports actions that accelerate
the transition to energy-efficient transportation systems, including:

m Set standards for ground transportation, especially heavy-duty trucks

Setting mandatory CO; standards for the automotive manufacturing industry proves
to be a powerful and effective tool to reduce road transport emissions. When
standards are applied consistently numerous benefits are generated: emission
reduction, lower transportation costs, air quality improvements, reduction of
associated health and environmental costs and reduced energy consumption. All of
these are key elements of the substantial improvements cascading form standard
formalization.

To date, policies have focused more on light-duty vehicles (LDVs); and as of 2016,
only four countries had fuel-economy standards for heavy-duty vehicles (HDVs).
Regulating HDVs is of relevance as they represented nearly 43 percent of road-oil
consumption and one-fifth of total oil consumption in 20152, Incentives are to be
proposed by governments to increase the market share of efficient vehicles, and

2 Gartner Newsroom, available at: https:/www.gartner.com/newsroom/id/35928917
% Considering technology acceleration, the impact can increase up to US$1.360 billion of total annual savings.
% Energy Efficiency Report 2017, International Energy Agency, 2017
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provide adeqguate information on vehicle emissions.

Standards also play a significant role in adopting zero and low emission technologies.
Governments should accompany industries transitions through the development of
alternative fuel infrastructures. According to the IEA projections, the electric car
stock will range between 9 million and 20 million by 2020 and between 40 million
and 70 million by 2025

m Incentivize fuel efficient and electric transportation and the deployment of EV
charging infrastructures

Electric vehicle sales grew 40 percent in 2016, down from the 70 percent growth in
2015. The total number of electric vehicles worldwide is 2 million, which is less than
0.2 percent of the 1.2 billion LDVs on the road>. To increase the market-share of fuel
efficient and EV, governments might provide purchase incentives, vehicles’
replacement policies and information on produced emissions (Exhibit 10). Certificate
schemes for manufacturers promoting zero and low emission vehicles, like those
adopted by California and China, also contribute in the same direction. To better
accommodate the development of EV, construction and deployment of charging
infrastructures should be incentivized. Information technologies can be integrated
with the operation of charging networks, making it smarter and user-friendly. By
2020, about 15 percent of city buses worldwide will use alternative fuels and 5
percent will use electric engines. Currently, fully electric buses are being rolled out
globally (Exhibit 11); and electric and hybrid buses are expected to make up 14
percent of the global fleet by 2020.

Exhibit 10 | Private Energy Efficiency Case Studies - Source: Best Policy Practices for Promoting
Energy Efficiency. A structured framework of best practices in policies to promote energy efficiency
for climate change mitigation and sustainable development. UNEP DTU Partnership. United Nations

201717.

France ‘Bonus-malus’ scheme. By offering an incentive to purchasers of efficient vehicles and a
disincentive for inefficient ones, the government is skewing purchases towards high-efficiency vehicles.
Also known as ‘fee bate’ (fee/rebate) schemes, these policies can be designed to be fiscally neutral,
balancing the discounted life cycle costs to consumers of inefficient vehicles against the benefits of
efficient vehicles, with little or no costs to government.

Ireland A 2008 car taxation-scheme moved away from systems assessing vehicles based on engine
size to one that is solely based on CO2/km emissions. This measure provided a strong incentive to buy
smaller and more efficient cars: between 2007 and 2011, CO, emissions dropped from 164 g/km to 133
g/km. (Energy Efficiency Watch 2012).

Spain. The Efficient Vehicle Incentives Program, launched in 2012, facilitates the replacement of older,
fuel-intensive vehicles with high-efficiency models of lower consumption and GHG emissions. A direct
government aid of EUR 1,500 per vehicle is given for efficient vehicles which before-VAT cost EUR
25,000 or for electric, plug-in hybrids which before-VAT cost EUR 30,000. The seller of the vehicle is
to contribute with a discount that amounts to the same as the government subsidy. The program has
led to avoided emissions of 848,486 tons of CO» per year.

26 Global EV outlook 2017, International Energy Agency
27 Energy Efficiency Report 2017, International Energy Agency, 2017
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Exhibit 11 | Public Energy Efficiency Case Studies - Source: Best Policy Practices for Promoting Energy
Efficiency. A structured framework of best practices in policies to promote energy efficiency for

climate change mitigation and sustainable development. UNEP DTU Partnership. United Nations 2077.

Nigeria. The 2005 Lagos State Transport Master Plan set economic development targets for a
sustainable public transport system that will double public transport mode share (PT2x) by 2025. The
resulting bus rapid transit system, has decreased average transport costs by 50 percent for commuters
while reducing congestion on bus rapid transit (BRT) routes by 40 percent. (IEA 2013b).

Asia Pacific Energy Research Center (APERC) Cooperative Energy Efficiency Design for
Sustainability (CEEDS) Best practices in Energy Efficient Urban Passenger Transportation outlines
policies that: a) avoid or reduce the need to travel or use motorized vehicles through policies that
promote transit-oriented development (TOD); b) shift people to using more energy-efficient modes of
travel, including non-motorized transport and carpooling, and improving and promoting the use of
public transit systems; ¢) improve the fuel economy of new vehicles through fuel economy standards
and/or emissions standards, development of efficient vehicle technologies, and monetary policies to
incentivize improvements in fuel economy.

Finland implemented a comprehensive policy package for energy efficiency in the transport sector.
The goal of the package is to make public transport, walking and cycling more attractive compared to
driving. The measures are regulatory as well as informational. It includes vehicle tax rates that are
dependent on the car’s emissions, and expansion of the public transport system. It also includes energy-
efficient driving in the curricula of the driver’'s education. Experts have identified transport and public-
sector elements of Finland’s NEEAP to be one of the most effective in Europe.
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TOPIC 3: ACCESS TO ENERGY

Access to affordable, reliable, sustainable and modern energy for all, is the United
Nations’ SDG7 established in 2015. This goal was chosen as one of the priorities for
the Argentine Presidency of the G20, building on the regional Voluntary Action Plans
developed in 2015 and 2016 for Sub-Saharan Africa and Asia-Pacific regions.
Argentina opted to promote a Voluntary Action Plan for Energy Access in Latin
America and the Caribbean, with special emphasis on affordability.?®

Achieving universal energy access cascades positive impact on other interlinked
SDGs. Businesses and governments can accelerate the transition to an affordable,
reliable and sustainable energy system by investing in renewable energy resources
(Target 7.2), prioritizing energy efficient practices (Target 7.3), and adopting clean
energy technologies and infrastructure (SDG9). Innovative technologies will be the
drivers to a change in the status quo of the global energy system, contributing to job
creation and economic growth (SDG8) and to the climate-change solutions (SDG13).
Moreover, providing energy to households, benefits education (SDG 7), enabling
sustainable development (5DG4).

In 2016 the number of people without access to electricity was 11 billion. Despite
increased access to energy in recent years (Exhibit 12), 14 percent of the world’s
population currently has no access to energy, 84 percent of them from rural areas®®.
Eight percent of the world’s population is likely to remain without access to electricity
through 2030, and higher percentages will suffer from the inadequate supply of
electricity.

At present, 2.8 billion people rely on traditional biomass fuels for cooking, roughly
the same number as in 2000. And 2.5 million people die prematurely each year due
to polluted household air. The World Bank estimates that it will cost only US$3 billion
a year to deliver universal clean cooking access, one-tenth the cost of delivering
universal electricity access. The benefits are significant: an estimated 1.8 million
premature deaths due to household air pollution could be averted in 2030, without
additional GHG emissions.

Sustainable social and economic development should guide G20 decisions and the
business community’s participation in the decision-making process. As stated by the
B20 Task Force on Energy, Climate and Resource Efficiency in Germany, “Modern
energy is a vital catalyst for larger social and economic development. It contributes
to basic needs such as clean water, food preservation, sanitation, healthcare,
transportation, education, and telecommunication.”*° In other words, there will be no
social or economic development without increased and sustained access to energy.

International leaders need to focus on low-income communities. According to the
latest World Bank Regulatory Indicators for Sustainable Energy (RISE) framework
assessment, Sub-Saharan Africa has a pressing need for help with access,
densification and expansion of electrification-grids, off-grid solutions and financially

2 G20 Argentina 2018. Energy Transitions towards Cleaner, more flexible and Transparent Systems. First Sherpa
Meeting, San Carlos de Bariloche, December 15, 2017.

2 Energy Access Outlook 2017 Form Poverty to Prosperity. World Energy Outlook Special Report. International En-
ergy Agency. 2017

30 A Climate for Change. Embracing the Transition towards Energy-Efficient, Climate and Resource-Friendly, Com-
petitive Economies. B20 Task Force on Energy, Climate and Resource Efficiency Policy Paper 2017.
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unviable utilitiess.

RECOMMENDATION 3: ENSURE ACCESS TO AFFORDABLE, RELIABLE,
SUSTAINABLE AND MODERN ENERGY FOR ALL

POLICY ACTIONS

3.1: Promote appropriate rapidly implementable solutions to reach SDG?7.
3.2: Improve policy-planning capacity to meet SDG7.

Policy Action 3.1: Promote Appropriate Rapidly Implementable Solutions to Reach
SDG7

The G20 needs to encourage electrification in urban settings and decentralization in
rural areas considering specific challenges to reach SDG7, as well as urgent solutions
for clean cooking.

Several alternatives for providing power access are identified in IEA’s “Energy Access
Outlook 2017 From Poverty to Prosperity®”, mainly referring to on-grid, mini-grid and
off-grid solutions.

m  Promote densification and expansion of on-grid solutions and improve user
paying systems

On-grid solutions are delivered by a connected local network (or a grid extension)
linked to a transmission network. The power needed to feed this network is normally
provided by centralized power plants and increasingly by distributed energy
generators such as solar PV or biogas units connected at low voltage. On-grid access
to energy is preferable in high-density urban areas that are close to transmission
networks since on-grid access makes it cost effective to extend existing grids.

Although most countries have improved their regulatory frameworks for on-grid
solutions (Exhibit 12), gaps still exist in building new infrastructure for underserved
urban populations, defining performance standards and supporting end-users to pay
connection charges. Thus, governments should facilitate the implementation of
charging systems that support accessible and sustainable services and attract private
company investments. In terms of affordability, the “RISE affordability indicator
suggests that this problem may be less common than feared, with almost half of the
countries in the green zone and only 13 percent in the red zone. It appears, however,
to be an issue in the 10 countries with the lowest electrification rate, where as many
as 40 percent are in the red zone for affordability”**. In these cases, the compelling
need is financing social tariffs, targeting subsidies for in-need households and
communities.

3t Regulatory Indicators for Sustainable Energy (RISE). A Global Scorecard for Policy Makers International Bank for
Reconstruction and Development. The World Bank. 2017

32 Energy Access Outlook 2017 From Poverty to Prosperity. IEA, 2017.

3% Regulatory Indicators for Sustainable Energy (RISE). A Global Scorecard for Policy Makers International Bank for
Reconstruction and Development. The World Bank. 2017.
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Exhibit 12 | Universal electricity access

Case study: India charges ahead on universal electricity access

Rural and urban populations with and without electricity access in India
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Access to electricily is acceleraling due to strong policy commitments in India

= An estimated 239 million people were still without electricity access in India in 2016, equivalent to
almost a quarter of the number of people without access worldwide.

= Notably, India has made significant strides in improving access, with electricity now reaching 82% of the
population, up for 43% in 2000.

= The pace is accelerating: the number of people gaining access has risen from 28 million per year
between 2000 and 2012 to 41 million people per year in 2016. If this pace is maintained, India will
achieve universal access in the early 2020s.

= Tothat end it has introduced the Deen Dayal Upadhyaya Gram Jyoti Yojana scheme, which is focused
on strengthening distribution networks and increasing village and household connections by co-funding
network upgrades and extensions by the electricity distribution companies.

= Coal has fueled about 75% of the new electricity access since 2000, with renewable sources
accounting for around 20%.

Source: Energy access outlook 2017 - EA

m Focus on decentralized solutions for unreached rural communities

Electricity access deficit is mostly a rural problem. In 2016, rural areas encompassed
86.6 percent of the global access-deficit:. G20 leaders must continuously support
the development of decentralized solutions, namely mini-grids and off-grid solutions.

Mini-grids are localized power networks mostly suited for underserved infrastructure
areas that tend to rely on modular generation technologies like solar PV, wind
turbines, small-scale hydropower, diesel, LNG and LPG generators. Like other grids,
mini-grids need a stable flow of power to function properly, often using either a small
diesel generator or battery systems for back-up. Investments tend to be justified only
when there is a certain threshold of demand. One of the benefits of mini-grids is that
they are scalable and can be added to the main networks if demand expands,
provided the eguipment is compatible.

The second option is providing electricity from stand-alone off-grid systems that can
power single households. At present, this is mostly done by diesel generators and
solar home systems. From a system-cost perspective, off-grid solution may be the
most cost-effective option in sparsely populated and remote areas. In fact, innovative
products are coupling stand-alone generation with appliances. These products can
often be scaled up as power demand grows, and they can generate power for a range

¥ Tracking SDG/7 The Energy Progress Report. 2018. World Bank and custodian agencies.
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of needs, from lighting and charging mobile phones to refrigerators.

G20 leaders must work to overcome the critical barrier of the upfront cost of the off-
the-grid, which is currently the highest of the available pathways to electricity access.
However, solar costs are decreasing, making solar PV and batteries increasingly
attractive. At present, 60 million people in Africa are served by off-grid renewable
solutions. Moreover, decentralized solutions face additional challenges; project-
completion rates need to increase and the time frame for completion needs to be
shortened. To establish a mini-grid facility reguires an average of 18 months to obtain
common permits and licenses, ranging from 61 days in Madagascar to 4.3 years in Sri
Lanka®®. Bureaucracies need to streamline procedures for obtaining authorizations,
submitting environmental impact assessments, and obtaining generation licenses.
Other procedures that need to be streamlined and standardized include procuring
land-use permits, construction and building permits, indigenous peoples’ rights
approval, renewable-energy incentive subsidy approvals, and PPAs, in order to
facilitate this urgent energy access.

m Prioritize the provision of clean cooking solutions to address the urgent
problem of Household Air Pollution

Population growth in Sub-Saharan Africa has outstripped the number of people
gaining access to clean cooking technologies by a ratio of four to one®*® Countries
such as India, Indonesia and Vietnam, which could expand clean cooking access
faster than population growth between 2014 and 2016, did so by implementing
national-scale LPG or piped natural gas distribution for cooking. The IEA, the World
Health Organization and other leading experts have identified the supply of clean
fuels, particularly LPG, ethanol and biogas as the quickest, cheapest and most life-
saving solution to Household Air Pollution. Developing countries governments
representing over 30 percent of the world's population, have also announced national
targets for the provision of universal or near-universal access to affordable clean
cooking fuels, to improve the health of their populations and preserve their forests.

Global policymakers and providers of capital must focus on the rapid deployment of
clean cooking fuels. Issues to be addressed include lack of infrastructure for fuel
production and distribution, low consumer awareness about the benefits of clean
cooking, as well as infrastructure and consumer financing gaps.

Policy Action 3.2: Improve Policy Planning Capacity to Meet SDG7

The G20 must support and coordinate energy access planning at all governmental
levels and enable sustainable business models for broader energy access.

Experience from countries that have reached broad access shows that the last 10 to
15 percent of the un-electrified population is the slowest and most costly to
connect.®” At the current pace, experts estimate that 674 million people will lack
access to electricity in 2030. A US$28-billion investment per vear is required to

% Regulatory Indicators for Sustainable Energy (RISE). A Global Scorecard for Policy Makers International Bank for
Reconstruction and Development. The World Bank. 2017

% Tracking SDG/7 The Energy Progress Report. 2018. World Bank and custodian agencies.

%7 Energy Access Outlook: from Poverty to Prosperity. World Energy Outlook-2017 series.
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achieve universal energy access by 2030.38

One of the key findings of the RISE study is that “policy frameworks for grid
densification and expansion, the mainstay of electrification efforts, lag substantially
behind and still need much progress. As many as 60 percent of access deficit
countries score in the lowest tier for grid-based electrification. Widespread problems
are lack of capital subsidies to fund high up-front costs of household connection or
expansion into rural areas, as well as lack of performance standards for new
connections”s°

Energy access constraints are a major obstacle for business development in
emerging economies according to the World Bank Enterprise survey on
infrastructure. Around 30 percent of businesses name problems with energy access
and reliability as a major bottleneck+ In developing countries, industry accounts for
more than one-third of energy consumption and, conseguently, there is an
opportunity for this economic sector to participate in infrastructure development,
improvement and optimization.

= Support national planning and business plans to achieve affordable, reliable
and sustainable energy demand

G20 leaders need to support emerging economies and developing countries in
designing and implementing affordable energy plans. The first step to supporting
national planning processes is setting policy targets and timelines for energy access,
including affordability thresholds and quality service standards. Governments should
streamline the delivery time of connections by reducing bureaucratic processes and
improving procurement. In developing countries, the policymaking process needs to
be collaborative, bridging private sector and civil society to develop effective,
efficient and legitimate access plans.

Infrastructure and equipment deployment are main issues in these processes.
Business models are hence crucial for making energy systems sustainable. G20
leaders must promote solutions and business models that, while based on industry
best practices, can reach underserved populations.

s Engage MDBs in developing financing solutions for energy projects

G20 leaders need to implement energy financial tools to unlock energy affordability,
namely, PPAs and Independent Power Projects (IPPs) where a government agency
enters into an arrangement for a private power company to establish a power plant
and sell on the power to the government agency.

When governments are unable to fund their countries’ power needs and utilities do
not have investment-grade ratings to raise sufficient debt at affordable interest rates,
IPPs have an important role to play. This role needs to be supported by clear
regulatory frameworks and adequate financial solutions. It is essential for financial
support to be available to all sustainable projects in given specific country conditions.

% Power for All Research Summery. IEA World Energy Outlook Special Report. November 2017.

% Regulatory Indicators for Sustainable Energy (RISE). A Global Scorecard for Policy Makers International Bank for
Reconstruction and Development. The World Bank. 2017.

40 World Bank Enterprise Survey 2016.
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Development Financial Institutions (DFIs) are ideal partners in IPPs development for
the achievement of SDG7. Along with equity investments and debt financing, they
can provide instruments such as guarantees and insurances particularly effective in
attracting private investments in countries exposed to market failures. In addition,
DFls can provide the technical support and the know-how necessary to the
development of market institutions and regulations of the power sector in the
recipient countries.
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TOPIC 4: CIRCULAR ECONOMY

Linear consumption is reaching its limits, pushing resource productivity to the
breaking point. Over the last 40 years, annual extraction of materials more than
tripled. By 2050, due to population growth and an emerging middle class, the total
demand for resources is expected to triple again, a level that will exceed Earth’s total
capacity by more than 400 percent.* These long-term trends underpin the urgency
of scaling up circular economic principles.

The goal of a circular economy is to maximize value retention from resources,
products, components and materials, as well as create long-life cycle system, optimal
reuse, refurbishment, virtualization, remanufacturing and recycling-upcycling of
materials. This calls for minimal raw material extraction, reintroduction of existing
materials and no waste, decoupling economic growth from environmental issues,
while strengthening competitiveness and innovation, creating development
opportunities for companies and societies.

Continuous and focalized efforts are urged to re-design the way industries produce
and users behave, increasing resource efficiency to achieve the SDGs and the Paris
Agreement. Circular use of materials is relevant to GHG reduction, since over half of
the world’s GHG emissions are associated with basic materials production®. Making
better use of materials already present in current economies, could globally reduce
3.6 billion tons of CO; per year by 20504,

Moreover, doing so is economically attractive. A circular economy model offers
operational and strategic benefits at micro and macroeconomic levels. The
opportunity is valued a trillion-dollar®t, with huge potential for innovation, job
creation hence economic growth*®. Circular economy practices and business models
can help achieve several of the SDGs’ targets: contributing directly to 21 targets -
especially SDG6 (Ensure availability and sustainable management of water and
sanitation for all), SDG/ (Ensure access to affordable, reliable, sustainable and
modern energy for all), SDG8 (Promote sustained, inclusive and sustainable
economic growth, full and productive employment and decent work for all), SDG12
(Ensure sustainable consumption and production patterns), and SDG15 (Protect,
restore and promote sustainable use of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and reverse land degradation and halt
biodiversity loss) - and contributing indirectly to an additional 28 targets.

B20 ERES believes it is critical that governments and businesses work together to
create the conditions for circular economy models, as a key lever in transitioning to
a low-carbon economy, and fulfilling the Paris Agreement and the SDGs. Last year’s
G20 Leaders’ Declaration launched a Resource Efficiency Dialogue to “exchange
good practices and national experiences to improve the efficiency and sustainability
of natural resource use across the entire life cycle, and to promote sustainable

4 UNEP International Resource Panel (2016): Global Material Flows and Resource Productivity Assessment Report

42 Blok, K., Hoogzaad, J., Ramkumar, S., Srivastay, P, Tan, |., Terlouw, W., De Wit, M.: Implementing Circular Economy
Globally Makes Paris Targets Achievable. (2016)

4 Material EconomicsThe circular economy - a powerful force for climate mitigation. Stockholm. 2018

4“4 McKinsey & Company. Circular economy toolbox - Engaging our clients on circular economy - The ReSOLVER
tool. July 2015

4 WEF. Towards the Circular Economy: Accelerating the scale-up across global supply chains. 2014.
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consumption and generation patterns.”*® Following the dialogue, the B20 assumed
a major role in determining how to integrate the circular economy paradigm with
energy and sustainability systems.

RECOMMENDATION 4: PROMOTE RESOURCE EFFICIENCY AND
CIRCULAR ECONOMIES

POLICY ACTIONS

4.1: Enhance public and private sectors capacity to adopt resource-efficienc
actions and circular economies models.

4.2: Promote policies and incentives that enable systems transformation towards
circular economy models.

Policy Action 4.1: Enhance Public and Private Sectors Capacity to Adopt Resource
Efficiency and Circular Economy Models

Companies face increasing commodity prices, price volatility and climate change
risks, all of which highlight the risks of linear economies. Circular business models
have the potential to increase a business’s competitive edge by creating more value
from each unit of resource than the linear ‘take-make-dispose’ model.

By applying circular economy principles, companies can reduce waste, increase
resource efficiency and productivity and decouple growth from natural resource
consumption. Different circular strategies or models can be applied: (a) circular
supplies: use renewable energy and bio-based or fully recyclable inputs; (b) resource
recovery: recover useful resources out of materials, by-products or waste for reuse
as inputs or cascading for other uses; (¢) product life-extension: extend product
lifecycles by repairing, upgrading and reselling, as well as through innovation and
product design; (d) circular design: designing products and assets with low-carbon
material selection and minimized lifecycle resource model; (&) sharing platform:
connect product users to one another and encourage shared use, access or
ownership to increase product use; (f) products as a service: move away from
product ownership and offer customers paid access to products, allowing companies
to retain the benefits of circular resource productivity or ownership to increase
product use.

Moving beyond waste and recycling and the use of disruptive technologies, can
leverage the full suite of circular business models, particularly through: (a) digital
technologies, such as loT, big data, blockchain, and RFID that help companies track
resources and monitor utilization and waste capacity; (b) physical technologies, such
as 3D printing, robotics, energy storage and harvesting, modular design technology
and nanotechnology that help companies reduce production and material costs, and
environmental impact; (¢) biological technologies, such as bio-energy, bio-based
materials, biocatalysis, hydroponics and aeroponics that help companies move away
from fossil-based energy sources.

Analyzing the most advanced business cases confirms that a supply chain

4 G20 Leaders’ Declaration: Shaping an interconnected world. Hamburg, July 7-8, 2017
-37-



B20 Argentina 2018 Energy, Resource Efficiency and Sustainability Policy Paper

management approach is critical to maximizing resource productivity globally.

Typically, the supply chain of a consumer goods company has a far greater social and
environmental cost than its operations alone, accounting for more than 80 percent
of GHG and more than 90 percent of the impact on air, land, water, biodiversity, and
geological resources. This suggests significant benefits can be captured by moving
to a circular economy model, including: increased growth; innovation and
competitive advantage; cost reduction; reduced energy consumption and CO;
emissions; and increased supply chain and resource security.

Key barriers, such as legal definitions and end-of-life criteria for waste, lack of
information and quality control standards, consumer perception of secondary
materials, and the need to have a collaborative public-private problem-solving
approach, all impact in the ability of companies to adopt circular economy model.
The following recommendations should be implemented to enhance the capacity to
adopt resource efficiency and circular models in all industries:

m Develop integral resource efficiency and circular economy roadmaps

G20 leaders should engage with the private sector to develop integral resource
efficiency and circular economy roadmaps.

A circular economy presents each sector with opportunities and challenges for
enhancing specific competitiveness, accelerating growth and mitigating risk. Thus,
G20 governments should develop public sector knowledge and capacity to facilitate
and regulate circular economy developments.

Individual companies cannot easily translate these macroeconomic opportunities
into practical actions to the benefit of their value chains; hence, setting up private-
public partnerships to provide information, business cases, best practices and
opportunities, will facilitate companies identify, assess and implement circular
initiatives relevant to each sector.

G20 governments can also support and promote innovation start-ups, pilot programs
and projects leading to long-term strategies. The B20 is engaged in the design of
transition roadmaps for specific sectors and value chains.

m Promote the adoption of industry-specific parameters for resource efficiency
and circular economy

Existing metrics were not designed for the circular economy model and cannot
provide national data at the level of sharing or remanufacturing.+ Life Cycle
Assessment (LCA) should be the starting-point, focusing on a product’s function and
does not impact the environment or the supply chain.

To enable useful comparisons, the metrics and methodologies used to measure
progress towards a circular economy must be consistent across governments
(Exhibit 13), companies and non-governmental agencies.ss The B20 and G20 should

47 Delivering the circular economy. A toolkit for policymakers. Ellen MacArthur Foundation. June 2015.
48 WBCSD, 2017
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work together to promote the necessary coordination and consistency.

G20 governments should assess the benefits of different approaches to a circular
economy and encourage all actors to share their findings on the impact circular
economy has had on their natural and social capital, value chain, and sustainability
accounting and reporting.

Exhibit 13 | Metrics for Circular Economies. Source: Delivering the circular economy. A toolkit for
policymakers. Ellen MacArthur Foundation. June 2015

Scotland has developed a carbon metric to quantify the carbon impact of waste, assessing the
emissions generated by producing and recycling materials as well as the emissions from the disposal
process itself.

In Europe, the EU Resource Efficiency scoreboard and the Raw Material Consumption (RMC) indicator
show that individual member states and the European Union as a whole are increasing their resource
efficiency.

The UK developed Sankey diagrams to visualize and analyze the material flows and circularity of the
economy.

In Denmark, Statistics Denmark is implementing a system of physical supply-use tables and input-
output tables. The system augments the monetary supply-use and input-output tables with information
on the quantities of materials (natural resources, products and residuals) flowing into, through and out
of the economy.

The Ellen MacArthur Foundation and Granta with EU LIFE Funding have developed circularity
indicators that help companies assess how well a product or company performs in a circular economy.
The main indicator, the Material Circularity Indicator, measures how restorative the material flows of a
product or company are, and complementary indicators measure additional impacts and risks.

The German government’s goal to double raw material productivity by 2020, compared with 1994, is
expressed using the ratio of GDP to direct material input in tons of abiotic raw materials. The indicator
Domestic Material Consumption in raw material equivalents is also used as it considers material flows
caused by the production of imports. A third indicator, Total Material Consumption, will be used in
future, if data quality is sufficiently improved, to cover unused extracted resources, such as mining
spoils.

Policy Action 4.2: Promote Policies and Incentives that Enable System
Transformation Towards Circular Economy Models

G20 governments can promote circular economy by removing obstacles in
legislations, providing information, and fostering partnerships among stakeholders.

Adopting a circular economy reguires fundamental changes in economic structures
and consumption patterns, through all facets of the value chain, ranging from
extracting raw materials and manufacturing, to consumer use and end-of-life. This
means that policies governing circular economies must consider a range of issues,
including design, procurement and secondary use, recycling and waste management.

Nevertheless, most of the current policies and legal frameworks addressing resources
and wastes are often based on a linear economy perspective, going from production
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to disposal, and not focusing on efficiency and reuse. Moreover, regulatory obstacles
to circular economy are not only due to a single policy, but also to an aggregation of
rules that requires balanced policy mixes.

As the B20, we aim to partner with public authorities in developing policies that
increase resource efficiency to reduce environmental impact and poverty, and we
suggest the following:

m Prioritize policies that unlock resource efficiency and circular economy
potential

The G20 should promote policy frameworks that enable resource efficiency and
circular economy models, stronger incentives in favour of reusing, recycling and
cascading products’ life cycles to maximize sustainability through full life cycle
assessment. The role of local and national governments is crucial in effectively
promoting circular activities in the private sector that enhance reuse, recycling and
upscaling product’s end of life.

G20 government should critically review the current legislation and policy framework
based on linear thinking to address specific barriers to advancing the circular
economy schemes nationally and internationally. Legislations that hinder the use of
recycled materials in production processes, together with the lack of unified and
harmonized legislations in favour of circular concepts, undermine opportunities for
these new economic models.# By waste delisting, (keeping materials suitable for re-
use and recycling out of the waste stream) and by streamlining waste, product and
chemicals legislation to promote circular value chains, several barriers can be
overcome.

Additionally, G20 governments should promote resource efficiency and circular
economy through integrating circular economy principles in: (a) sustainable public
procurement practices; (b) formal education and training programs to address skills
in circular product design and production; (¢) consumer campaigns to improve
consumption patterns and informed choices; (d) appropriate treatment of used
products and thorough prevention of illegal dumping.

m Drive collaborative platforms to scale up circular economy

Circular economy unleashes technological, organizational and social innovation
across and within value chains.

However, non-alignment of incentives among actors within and across value chains
(e.g. among producers and recyclers) remains a critical barrier to improving cross-
cycle and cross-sector performances The circular transformation requires joint
efforts and coordination across industry and sectors.s

The G20 must engage with businesses and stakeholders to promote collaborative
solutions, identifying the most relevant circular economy opportunities and the

4 Regulatory barriers for the Circular Economy: Lessons from ten case studies. Technopolis Group, Fraunhofer ISI,
thinkstep, Wuppertal Institute. 2016.

%0 WEF. Towards the Circular Economy: Accelerating the scale-up across global supply chains. 2014.

51 WBCSD, 2017
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intersectoral and intrasectoral impediments. To this end, G20 governments should
initiate and stimulate stakeholder dialogues and fora about circular economy, to meet
governance challenges regarding responsibilities, liabilities and ownership, endorsing
long-term collaboration. Finally, it is recommended to empower a champion to drive
the process forward across the multiple policy domains.

TOPIC 5: CLIMATE CHANGE ADAPTATION

Climate change threatens global development, posing increasing dangers and risks
for societies, economies and the ecosystems that both sustain. Uninterrupted
availability of affordable energy sources is also at risk when climate-related hazards
occur. All changes in energy infrastructure related to decarbonization efforts need to
be evaluated in terms of potential exposure to climate change. Energy systems, new
or refurbished, have to become climate-resilient.s

Governments are increasing their commitment and efforts to mitigate climate and
avoid worse and irreversible impacts; yet, overall GHG emissions have committed us
to climate warming, extreme weather events and sea level rise. In Latin American and
the Caribbean, for example, climate change will directly and indirectly affect
infrastructures with forecasted annual economic losses of 1.5 to 5 percent of GDP by
20503, The severity of these losses will depend on each country’s vulnerability or
resilience to climate change.

Adaptation practices call for adjustments in natural and human systems, as these will
increase countries’ resilience and reduce their vulnerability to further climate
change®. Every country needs to develop adaptation strategies that include
planning, infrastructure, risk management and emergency response.

The World Bank puts the global price tag of adapting to climate change between
US$70 billion to US$100 billion annually until 2050s. In addition to the financial
challenges, climate impact strategies are not a priority in leader’s agenda, and data
needed for decision-making is scarce. Experts agree that clear measures to

recognize, review and compare resilience capacity are needed””. Common
adaptation metrics within NDC, will benefit from in-depth international debates and
sharing of implementation.

Previous B20 commitment supports actions that “promote adaptation efforts and
cooperation on climate resilience within the G20 and beyond™’. B20 members
support the UNFCCC in “elaborating a Paris rule book with effective rules for NDC-
development, assessment of adaptation methods, transparent reporting and
stocktaking of GHG emissions, and accounting of public and private climate
finance”>®.

%2 International Energy Agency (2015): Making the energy sector more resilient to climate change.

% CEPAL, The economics of climate change in Latin America and the Caribbean, 2015.

5 CEPAL, The economics of climate change in Latin America and the Caribbean, 2015.

% Economics of Adaptation to Climate Change, The World Bank. 2011

% More Clarity Needed on Adaptation to Effectively Implement Paris Agreement. United Nations Climate Change.
13t May 20716.

57 G20 Leaders’ Declaration: Shaping an interconnected world. Hamburg, July 7-8, 2017

%8 A Climate for Change. Embracing the Transition towards Energy-Efficient, Climate and Resource-Friendly, Com-
petitive Economies. B20 Task Force on Energy, Climate and Resource Efficiency Policy Paper 2017
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RECOMMENDATION 5: EXPAND CLIMATE CHANGE ADAPTATION
POLICIES

POLICY ACTIONS

5.1: Integrate adaptation measures into mitigation and investments plans.
5.2: Promote financial mechanisms and insurance solutions to overcome the
investment gaps in adaptation.

Policy Action 5.1: Integrate Adaptation Measures into Mitigation and Investments
Plans

The G20 leaders should coordinate efforts in favor of mitigation metrics and
guidelines providing fiscal support for these activities.

G20 governments need to facilitate capacity building, information access,
stakeholder engagement and public-private partnerships on climate adaptation
measures and adaptive practices. Assessment and prediction capacity of climate
impacts and climate risk is key for strategic economic sectors and assets.

Climate-change adaptation strategies should include proactive actions in such areas
as construction-resilient infrastructures; crop and livelihood diversification; seasonal
climate forecasting; climate change impact mitigation in communities; early warning
systems; insurance solutions and water management, among others. Reactive or ex-
poste adaptations, such as emergency response and disaster recovery, are also to be
part of these adaptation strategies. The following actions are hence recommended:

s Enhance assessment and prediction capacity of climate impacts in key
economic sectors:

B20 encourages G20 governments to facilitate access to climate information (e.g.
climate data, research results, data-sharing platforms, knowledge-sharing fora and
climate services), relevant to assess and include the impact of climate changes into
the business decision-making processes and operations for all size companies,
especially SMEs.

m Integrate climate-change adaptation into development policies and plans

Integrating climate-change adaptation strategies into development policies and
plans allows countries and regions to mitigate exposure to climate risks, fortifying
infrastructures and emergency response systems.

The B20 encourages G20 governments to commit policymakers to ensuring that all
government agencies build climate-impact agendas in a coordinated manner. These
agendas should reguire regional and national agencies to coordinate their plans for
timely response and rapid decision-making during crises in the following five
systems: (a) energy (b) food chains (¢) health (d) transport (e) infrastructure and
communications.

The B20 further encourages G20 governments to streamline infrastructure pipelines
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and include adaptation strategies into broad national plans, with an ample and
integrated vision of their territory.

m Promote public-private collaboration for the implementation of effective
adaptation measures

Civil society organizations and business community should join efforts in the
identification of adaptation priorities.s.

Risk assessment is crucial for businesses to operate within predictable frameworks
and adjust and calibrate activities. To make assets and operations resilient to climate-
change impacts and adapt them to future changes, businesses and government
agencies need to assess the risks of climate-related impacts, by advanced climate
numerical modelling and forecasts.

Innovative technology to model climate solutions scenarios, develop resilient
materials, design resilient infrastructures and improve information systems, as well as
the skills to upgrade project-management competencies, can be provided by private
enterprises. Business sector and governments must coordinate and share efforts in
emergency preparedness and response measures, to ensure the functioning of
strategic assets.

Since populations and economic actors are directly affected by climate impact, it is
key to develop inclusive and participatory mechanisms as part of the adaptation and
mitigations plans. This participation increases legitimacy, makes policies sustainable
and investments more productive (Exhibit 14).

% International Energy Agency (2015): Making the energy sector more resilient to climate change.
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Exhibit 14 | Adaptation to Climate Change

Case study: Blue Plains Wastewater Facility in Washington DC Reinforces

Facility Against Floods

Situation

The District of Columbia's
Blue Plains Wastewater
Facility in Washington,
DC. serves moast of the
national capital area,
including parts of Maryland
and Virginia. This facility is
vulnerable to flooding

Complication

However, understanding that
storms may become more
frequent and intense, the
DC Water and Sewer
Autheority decided to
implement an adaptation
action to prepare for more
flooding due to climate

Solution

The Blue Plains facility is
undergoing a $13 million
dollar construction project,
expected completion in 2021,
to build a 17.2 ft high sea wall
that will surpass the
recommended 1-500 year
storm level by including 3

feet of freeboard to protect
against higher river elevation
ar wave action. This will help
protect the facility against
higher river levels and storm
surges and reduce threats of
Clean Water Act violations.

because of its location change.
adjacent to the Potomac

River. The facility has

historically been protected

from flooding by a seawall

built to withstand a 1-100

year flood.

Source: https://www.epa.gov/arc-x/blue-plains-wastewater-facility-washington-dc-reinforces-
|faci|ity-against-floods

Policy Action 5.2: Promote financial mechanisms to overcome the investment gaps
in adaptation

The G20 must quantify the effort needed for adaptation investments, and support
businesses and SMEs to overcome financial gaps and access climate finance.
Together with capacity-building, the access to financial and technical support to
implement effective climate adaptation measures shows a gap calculated between
US$700 billion to US$11 trillion.

In 2015, adaptation projects represented only 7 percent of the total funds available
for climate adaption, with mitigation projects absorbing most of the total US$390
billion earmarked for climate change initiatives. For example, while Asia concentrates
most of the funding, around 30 percent in total, other regions in the developing world
capture less than 6 percent®®.

Conseqguently, G20 leaders should implement the following initiatives:

m Quantify the effort needed for adaptation investments and resilient
infrastructure

The B20 encourages G20 governments to detail and guantify the investments
needed to build and maintain the resilient infrastructure for regions and countries to

80 McKinsey & Company. Climate Finance Basics. October 2016.
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adapt to climate change. Firstly, governments should identify geographies and
necessary infrastructure. Secondly, governments should gquantify the investments
required to build such infrastructures, using standardized tools that provide
comparable information on funds and impact. Additionally, G20 governments should
foster public-private partnerships to translate adaptation plans into bankable
projects for energy systems and infrastructure. An estimated US$23 trillion in

climate-smart investment opportunities exist in emerging markets@-
m  Promote financial mechanisms to close the investment gaps in adaptation

Realizing the access to financial support for governments and businesses is critical
to implement effective adaptation measures. To improve access, governments and
businesses must develop the knowhow to use the best financial instruments that fit
their needs; the use of insurance tools could for example facilitate economic stability,
motivating resilience-building and risk-preventive behavior.

Finally, the B20 encourages the G20 to (a) promote viable financial mechanisms to
foster investment opportunities; (b) develop project pipelines to encourage private
investment in climate resilience; (¢) allow mechanisms to support SMEs to overcome
financial gaps; (d) facilitate access to climate finance through actively engaging the
participation of financial institutions; (€) promote targeted financing structures and
financiers’ expertise in understanding, promoting and financing technologies and
practices that can improve climate resilience; (f) enhance awareness and
collaboration between supply chains actors and the financial system to foster private
investors’ engagement in the overall climate topic.

61 Climate Investment Opportunities in Emerging Markets. International Finance Corporation. 2016
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ANNEX I: LIST OF ABBREVIATIONS

BESS Battery Energy Storage System
CCUS Carbon Capture and Storage

DFls Development Financial Institutions
DSO Distribution System Operators
EELP Energy Efficiency Leading Program
EMDCs Emerging and developing countries
GFEI Global Fuel Economy Initiative
GHG Greenhouse Gases

HDVs Heavy-duty vehicles

[EA International Energy Agency

ILO International Labor Organization
|[OT Internet of Things

IPPs Independent Power Projects

KPI Key Performance Indicators

LCA Life Cycle Assessment

LCOE Levelized Cost of Energy

LDVs Light-duty vehicles

MDBs Multilateral Development Banks
NDC National Determined Contributions
PPA Power purchase agreements

RD&D Research, Development and Deployment
SDGs Sustainable Development Goals
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ANNEX II: SCHEDULE OF TASK FORCE EXCHANGES

# ‘ Date

1

February 26t

Location

Teleconference

Theme

Inception Document and Participation Chanel Results

October 4th& 5th

2 | March 27th Buenos Aires 1st Policy Paper Draft Discussion

3 | May 3rd Teleconference | 2nd Policy Paper Draft Discussion

4 | May 28th Paris 3rd Policy Paper Draft Discussion

5 1 July 31st Teleconference | 4th Policy Paper Draft Discussion & Advocacy Process
6

Buenos Aires

B20 Summit, 2nd advocacy meeting

-47-



B20 Argentina 2018 Energy, Resource Efficiency and Sustainability Policy Paper

ANNEX Ill: TASK FORCE MEMBERSHIP LIST

Country

‘ Company/Organization

COORDINATION GROUP

Chair

Miguel Angel YPF ARGENTINA Sebastian
Gutiérrez Mocorrea

Co-Chairs

Kurt Bock BASF SE GERMANY Beate Ehle
COMPANIA GENERAL DE Juan Pablo

Hugo Eurnekian COMBUSTIBLES ARGENTINA Freijo

lgnacio Galan IBERDROLA SPAIN José Gasset

Marcelo Mindlin PAMPA ENERGIA S.A. ARGENTINA Ricardo Torres

Marcos Bulgheroni PAN AMERICAN ENERGY GROUP ARGENTINA Diego Maqui
STATE GRID CORPORATION OF Guangchao

Shu Yinbiao CHINA CHINA Zhu

Teofilo Lacroze SHELL NETHERLANDS | Enrique Smiles

B20 Policy Sherpa

Fernando Landa BUSINESS 20 INTERNATIONAL | Paula Ini

Martin Maestu

MCKINSEY & COMPANY

Knowledge Partner

UNITED STATES

lgnacio Gorupicz

MCKINSEY & COMPANY

UNITED STATES

Patricio Ruiz Yanzi

MCKINSEY & COMPANY

UNITED STATES

Mariana Lef
Concept Partner

MCKINSEY & COMPANY

UNITED STATES

Network Partner

(CEADS)

Sebastian Anibal ARGENTINEAN BUSINESS COUNCIL | ARGENTINA Sebastian

Bigorito FOR SUSTAINABLE DEVELOPMENT Anibal Bigorito
(CEADS)

Maria Virginia Vilarifio | ARGENTINEAN BUSINESS COUNCIL | ARGENTINA Maria Virginia
FOR SUSTAINABLE DEVELOPMENT Vilarifio

Sebastien Louvet Business at the OECD INTERNATIONAL _

Members

Andres Monroy BASF ARGENTINA GERMANY Mara Schlein

Lida Wang PAMPA ENERGIA ARGENTINA
STATE GRID CORPORATION OF

Haoyuan Qu CHINA CHINA
UNION INDUSTRIAL ARGENTINA

Magdalena Mingo (UIA) ARGENTINA
UNION INDUSTRIAL ARGENTINA

Alberto Calciano (UIA) ARGENTINA

Elena Morettini YPF ARGENTINA

Carlos Gasco Iberdrola SPAIN

Gustavo Chaab YPF ARGENTINA
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Joaguin
Gonzalo Lopez Mahdjoubian
Nardone YPF ARGENTINA Diaz Cano
Veronica Staniscia Shell ARGENTINA
TASK FORCE MEMBERS
Name ‘ Company/Organization Country Deputy
Nicolas Créon A3M FRANCE
Mariano Lamothe ABECEB ARGENTINA
Martin Genesio AES ARGENTINA ARGENTINA
Mages Vincent AIR LIQUIDE FRANCE
Florencia Heredia ALLENDE Y BREA ARGENTINA
UNITED KING-
Richard Morgan ANGLO AMERICAN DOM
Franco Javier Danne | ARCELORMITTAL ACINDAR ARGENTINA
ARGENTINE AUSTRALIAN CHAM-
BER OF COMEMRCE AND INDUS-
Diego Temperley TRY (AUSCHAM) AUSTRALIA
Juan Miguel
Jorge Ciacciarelli ARPEL URUGUAY Moyano
Massimo Medugno ASSOCARTA ITALY
AUSTRALIAN TRADE AND INVEST-
Shannon Powell MENT COMMISSION (AUSTRADE) AUSTRALIA
Diego Garcia BAIN & COMPANY ARGENTINA
BALL AEROSOL PACKAGING AR-
Guillermo Spago GENTINA ARGENTINA
Silvia Hoevel BANCO SUPERVIELLE FRANCE
German Adrian Di
Bella BIO 4 ARGENTINA ARGENTINA
Thomas Demi-
Veronigue Ormez- ans d'Ar-
Zano BNP PARIBAS FRANCE chimbaud
Mariano Brajkovic BRAYCO ARGENTINA
Massimo
Ignazio Capuano BURGO GROUP ITALY Medugno
CAMARA ARGENTINA COMERCIO Y
Eugenia Di Fiori SERVICIOS (CACS) ARGENTINA
Cristian Herrera Fer- CA'MARA CHILENA DE LA CONS-
nandez TRUCCION CHILE
CAMARA DE COMERCIO ARGEN-
Julio Husain Made TINO ARABE SAUDI ARABIA
Hernan Soneyro CANTESUR ARGENTINA
Florencia Misrahi CARGILL SACI ARGENTINA
CEFC CHINA ENERGY COMPANY
Zhang Xin Zhang LIMITED CHINA Li Bixi Li
Qiao Baoping CHINA GUODIAN CORPORATION CHINA Ling Wen
CHINA HUADIAN CORPORATION
Jianguo Zhao LTD. CHINA Weixiong Fu
Peixi Cao CHINA HUANENG GROUP CHINA Xiaxia Fan
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Li Jianhong CHINA MERCHANTS GROUP CHINA Hu Jianhua
Fei Wang CHINT ELECTRIC CO.LTD CHINA Xia Wu
CONDOR GROUP SRL / PARQUE IN-
Richard Mark Irvine DUSTRIAL METROPOLITANO ARGENTINA
CONFEDERATION OF INDIAN IN-
Gayatri Gogoi Prasad | DUSTRY INDIA
Sewald Thomas CONTINENTAL AG GERMANY
Giuseppe Moro CONVERT ITALIA SPA ITALY
Emmanuelle Wargon | DANONE FRANCE
DEUTSCHE ENERGIESYSTEME
Zeller Matthias GMBH GERMANY
Stabellini Paolo EDILTECO SPA ITALY
RUSSIAN FED-
Evgeny Fokin EN+ GROUP ERATION
Maurizio Bezzeccheri | ENEL SPA ITALY Marco Alberti
ENERGY TRANSPORTATION UNITED
Kimball Chen GROUP STATES
César Ortiz
Isabelle Kocher ENGIE FRANCE Sotelo
Lapo Pistelli ENI ITALY Marco Piredda
Christophe Thillier ERAMINE SUDAMERICA SA FRANCE
UNITED
Dmitri Sedov ESGINE, INC. STATES Dmitri Sedov
Michael
Philippe Dutruc EUROCHAMBRES EUROPE Steurer
Maximo Miccinilli EUROPEAN ALUMINIUM EUROPE
UNITED
Gabriela Aguilar EXCELERATE ENERGY STATES
Cecilia De La Ma- UNITED
corra EXXON MOBIL CORPORATION STATES
UNITED KING-
Jorge Garnier EY (LAW) DOM
Massimo
Enrico Falck FALCK RENEWABLES SPA ITALY Meda
Javier
Cristiano Ratazzi FCA ARGENTINA S.A. ITALY Vernengo
Stormy Annika Mild- FEDERATION OF GERMAN INDUS-
ner TRIES (BDD GERMANY Lea Sporcke
GAS NATURAL FENOSA ARGEN-
Horacio Cristiani TINA ARGENTINA
Maria Fernanda Lo-
carnini GE / GE POWER ARGENTINA
GERMAN CHEMICAL INDUSTRY AS-
Tara Nitz SOCIATION GERMANY
Philipp Kruschel GlZ EMSD GERMANY Zhou, Yiqi
Katharina Rita GLOBAL INFRASTRUCTURE BASEL INTERNA-
Schneider-Roos FOUNDATION TIONAL Maurice Haug
INTERNA-
Isabelle Prosser GLOBAL WIND ENERGY COUNCIL TIONAL
Marcelo Alvarez GOLDCORP CANADA
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GRUPO EMPRESARIAL DE MUJERES

Patricia Malnati ARGENTINAS (GEMA) ARGENTINA
Juan Moine GRUPO NEWSAN ARGENTINA
Luis Perez Companc | GRUPO PEREZ COMPANC ARGENTINA
Betina Del Valle Fernando
Azugna GRUPO SANCOR SEGUROS ARGENTINA Paulon
Mauro Accurso GSMA ARGENTINA
Isabelle

Ramon Fiestas GWEC BELGIUM Prosser
Bartlomiej Ko-
lodziejczyk H2SG ENERGY AUSTRALIA

HANERGY THIN FILM POWER Meichen
Yuan Lv GROUP LIMITED CHINA Zheng

KOREA, REPUB-
Seung Youn Kim HANWHA GROUP LIC OF Jinwoo Hwang
Carlos Espina HOLCIM (ARGENTINA) S.A. ARGENTINA Belén Daghero
Ricardo Pereyra Andres De La
Pereyra HONEYWELL ARGENTINA Cadena
UNITED KING-
Ed Wells HSBC PLC DOM Gaston Corral
Diego Sebas-

Jorge Balan INDUSTRIAS JUAN F. SECCO S.A. ARGENTINA tidn Ruiz
Marcelo Lombardo INGENIERIA MEGA SA ARGENTINA

INSTITUTE FOR INTERNATIONAL

STRATEGY AND INFORMATION INTERNA-
Takeo Harada ANALYSIS, INC. TIONAL Kanako Daiku
Javier Alvarez INTEGRA AURA ARGENTINA
Silvana Coria INTEGRA GAS DISTRIBUTION ARGENTINA

INTERNATIONAL ASSOCIATION OF | INTERNA-
Qlaf Martins OIL AND GAS PRODUCERS TIONAL

INTERNATIONAL CHAMBER OF INTERNA-
Majda Dabaghi COMMERCE TIONAL
Dany Qian JINKOSOLAR CHINA William Chen
Jorge Karagozlu KARATEX ARGENTINA

KARPA S.A. / CAMARA ARGENTINA
Martin Sanchez DE LA CONSTRUCCION ARGENTINA

KEIDANREN JAPAN BUSINESS FED-
Kiyoshi Tanigawa ERATION JAPAN
Ricardo D. Calvetti KPMG NETHERLANDS
Juan Pablo Maglier LA RURAL ARGENTINA
Ignacio Celorrio LITHIUM AMERICAS CORP CANADA

LPA LIGHTING PARTNERS ARGEN- Roberto
Natasha Languiller TINA ARGENTINA Gallego
Mark Burrows MACQUARIE GROUP LTD AUSTRALIA lvan Power
Anand Marathe MAHINDRA & MAHINDRA LIMITED INDIA
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MEDEF, FRENCH BUSINESS CON-

Jean-Baptiste Baroni | FEDERATION FRANCE Sarah Rachi
3 MINING, MINERALS AND METALS
Nicolas CrA©on ALLIANCE FRANCE
NANJING FUTURE MOBILITY NEW
Daniel Kirchert ENERGY VEHICLE TECHNOLOGY &
Kirchert DEVELOPMENT CO., LTD CHINA Zhigiang Xie
NATIONAL PETROCHEMICAL IN-
Jamal Jamil Malaikah | DUSTRIAL COMPANY (NATPET) SAUDI ARABIA
Christian Sil-
Marcelo Behar NATURA BRAZIL veri
Justin Perret-
Peder Holk Nielsen NOVOZYMES DENMARK son
INTERNA-
Anthony Cox OECD TIONAL
Sergio Einaudi ORGANIZACION TECHINT ARGENTINA
Kate Bennett OROCOBRE AUSTRALIA
German Fioc-
Guido Di toto PHILIPS LIGHTING ARGENTINA chini
Anuj Sharma PHOENIX GLOBAL RESOURCES PLC | ARGENTINA Philip Wolfe
Lizardo Gonzalez POSCO ARGENTINA OFFICE ARGENTINA
Shuiping Tu POWERCHINA ARGENTINA CHINA
Ignacio Romero
Acufa PRAT ARGENTINA
Antonio Brufau Angel Bautista
Niubd REPSOL SPAIN Fernandez
Martin Roggio ROGGIO ARGENTINA
RUSSIAN UNION OF INDUSTRIAL- RUSSIAN FED-
Andrei Sakharov ISTS AND ENTREPRENEURS (RSPP) | ERATION
Lin-jie Huang SANHUA HOLDING GROUP CHINA Yaofeng Jiang
SHAANXI YANCHANG PETROLEUM
Yue Yang (GROUP) CO., LTD. CHINA
SHANDONG SHIYA ASSEMBLY
CONSTRUCTION ENGINEERING CO,,
Wu Huaping LTD. CHINA
Pasqualina Piccolo SIDER PAGANI ITALY
Norberto Rafael Pre- )
viale SIE INGENIERIA ARGENTINA
Claudio Rodri-
Fernando Huergo SIEMENS GERMANY guez
Jon Lezamiz Cor- SIEMENS GAMESA RENEWABLE
tazar ENERGY SPAIN Claudia Grotz
Shinta Widjaja
Kamdani Shinta SINTESA GROUP ARGENTINA
Matias Rodriguez SMITHS GROUP - JOHN CRANE AR-
Conde GENTINA ARGENTINA
Rafael Palacios SOCIEDAD DE FOMENTO FABRIL
Prado F.G. CHILE
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Coates SOCIEDAD RURAL ARGENTINA ARGENTINA Felipe Sordelli
Alina Cazasu SODEXO FRANCE Erika Galland
Aurora Olave SOFOFA CHILE
Philippe Chauveau SOLVAY BELGIUM
Giovanni Lombardi TECNO ITALY
Carlos Arturo Or- Pablo
machea TECPETROL ARGENTINA Ledesma
Alejandro Lastra
Lastra TELEFONICA ARGENTINA SPAIN
Javier Martinez Alva- Eduardo Belo-
rez TENARIS ARGENTINA qui
RUSSIAN FED-
Daniil Talyukin TERMOTRONIC ERATION Daniel Talyukin
José Antonio
Fonrouge TERNIUM ARGENTINA
UNITED KING- Charlotte
Leah Seligmann THE B TEAM DOM Blommestijn
UNITED
Diego Ordorfiez THE DOW CHEMICAL COMPANY STATES Pablo Cattoni
Weddige Hans-Jorn THYSSENKRUPP GERMANY
Gabriela Rosello TOTAL AUSTRAL ARGENTINA
Jifan Gao TRINA SOLARLTD CHINA Fang Liu Liu
TURKISH INDUSTRY AND BUSINESS
Cansu Uttu ASSOCIATION (TUSIAD) TURKEY
UNITED
Gary Litman U.S. CHAMBER OF COMMERCE STATES
Rina Kupferschmid-
Rojas UBS AG SWITZERLAND
RUSSIAN FED- Aleksandra
Oleg Deripaska UC RUSAL ERATION Shevko
UNION INDUSTRIAL ARGENTINA Alberto
Claudio Terres (UIA) ARGENTINA Calsiano
WESTLAKE ELECTRONICS GROUP
Guo Jing Zhang CO.LTD CHINA
Massimo Bec-
Giovanni Baroni X3ENERGY S.P.A. ITALY carello
Liang Hong
Gege Yang YOUNGER NICHE(CHINA) LTD. CHINA Jun
ZHEJIANG SQY ELECTRIC POWER
Zhang Ya Yu TECHNOLOGY CO.LTD CHINA
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