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GLOBAL INITIATIVES




GLOBAL INITIATIVES

2016: Climate Change policy accelerating

- Paris Agreement: entered into force on 4 November 2016

- Kigali Amendment to the Montreal Protocol: agreed on
15 October 2016

... While time is ticking: 2016, the hottest year
ever measured (since 1880)

2017 Priorities: finance, standards, training
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UN LEVEL - PARIS AGREEMENT

« Key target: to prevent global
temperature from rising more than 2
degrees celsius above industrial levels

. . . PARISZ015

« Each country submits their Nation COP21.CMP11
Determined Contribution (NDC) to the
Climate Change Secretariat, pledging their

emissions reduction commitment UNITED NATIONS NATIONS UNIES

TUSIAL AULESS T MU 336 FUSTALE UWIIED MALIUNS, Mo, 00
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* Every 5 years: further emissions reduction
can be scaled up

Reference: CN 7352016, TREATIES XXVIL7.d (Depositary Notification)

PARIS AGREEMENT
FARIS, 12 DECEMBER 2313

* Agreed on December 2015, entered into ——
force on November 2016

The Sterotery-Gereral othe United Naticns, acting in his capacity a3 depositary,
conmunicales the Dllowicg.

01 5 Outozer 2016, the corditions for the entry mto foroe of the atove-mertioned Agreement

: wers mel. Accardingly, the Agreement shell enter irto farer on 4 Navember 2016 m accordance with
* No direct bans on HVAC&R, BUT i3 artcle 21, paragraph 1. whick:reods x follows:
opportun ities to access finance. link ~Tnis Agrecrrent shall enter into firee 0 the thirticth day after the riate on which at least A5
) ) ) ! ) ) Partics 1o the Conveaton sccounting in el for at less: an esumated 55 per cent of the tota! glebal
greenhouse ges emissions have depus:ted their instrurmerts of matificaton, scveptance, approval or
emissions reductions to natrefs, emissions frecnhous

trading, etc.
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PARIS AGREEMENT - NEXT STEPS
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UN CLIMATE CHANGE CONFERENCE 2016

e (COP22 was held in Marrakech in December 2016: focus on Implementation Mitigation and
Finance

« In2017: COP23 hosted by Fiji, held in Bonn, Germany. Focus on Oceans

* Finance to the Green Climate Fund expected to increase: possible funding opportunities
for natural refrigerants as mitigation to climate change. Key is to demonstrate energy
efficiency
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KIGALI AMENDMENT TO THE MONTREAL PROTOCOL

Changing the HVAC&R Industry globally?
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KIGALI AMENDMENT TO THE MONTREAL PROTOCOL

Kigali Amendment: the most practical step

towards mitigating climate change.

Clear message: HFCs on their way out globally

Global phase down will span the next 30 years

Phase-down affecting 18 substances - average GWP of 2500
Multilateral Fund to come up with guidelines for Finance

It fully implemented, it could stop global warming by 0.5 degrees

Exemptions for high-ambient temperature countries still remain on the table
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KIGALI AMENDMENT: CHEMICALS TO PHASE DOWN

100-year Global
Warming Potential
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KIGALI AMENDMENT: PHASE DOWN SCHEDULE

Developed Developing Developing
countrics m;c: gg?;ngr:
e I ol
, 2019 90%
slow phase-down, until 2047 ese [
Amendment not as ambitious | -
as expected o
No definition of low GWP = - 2032
lack of clarity regarding = -
alternatives e L

2045



http://www.shecco.com

KIGALI AMENDMENT: NEXT STEPS

Entry into force: By 1 January 2019 latest (following ratification by
20 parties to the Montreal Protocol)

Priorities: standards (initiated by China), access to finance, exemptions
Next Key Meetings

- 11-14 July 2017: Workshop on standards for low GWP
alternatives to HFCs (Bangkok, Thailand)

- 20-24 November: 29th Meeting of the Parties of the Montreal
Protocol (Montreal, Canada)
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EUROPE




EU F-GAS REGULATION: KEY ELEMENTS

Entered into force in 2015

Introduced a number of measures to
limit F-gas emissions

Aims to reduce HFC emissions by 79%
by 2030 (compared to 2009-2012)

= the average GWP of HFCs will have to
fall from today’s 2,000 to about 400 by
2030 across all sectors

Key elements of the F-Gas Regulation

HFC
bans in new
equipment for
certain sectors

Servicing
ban on HFCs
with GWP2

2500

Phase-down
of bulk HFCs
(79% by 2030)

EU F-GAS
REGULATION

, "Containment"'--_' | Training /
' measures h Bk certification
y 4 W requirements 4

Labelling

Repaorting

Recovery
etc.

B \casures to avoid use of f-gases
Measures to prevent leakage of f-gases
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EU F-GAS REGULATION

: HFC BANS

Sector

GWP limit| Year
N
< : > Domestic refrigeration 150 2015
—<
/ \
\ / Stationary refrigeration (except < -50°C) 2500 2020
>l
/ T
\ % / Hermetically sealed commercial refrigeration 150 2022
Centralized commercial refrigeration (=40kW), except in
the primary refrigerant circuit of cascade systems where 150 2022
f-gases with a GWP<1500 may be used
\, : g y
< %::% > Movable room AC 150 2020
So(
N
( @;@ ) Single split AC (< 3kg of f-gases)
N V4
S

750 2025
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EU F-GAS REGULATION: HFC BANS
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EUROPE: AMBITIOUS POLICY DRIVING CHANGE

Report reveals early effects of the EU
F-Gas Reqgulation

F-GAS REGULATION
SHAKING UP THE
HVAC&R INDUSTRY

Looks at the impacts on the
European businesses
(qualitative & quantitative analysis)

* K kK Tk Kok & kA

Fvaluates the effects on other
legislative frameworks, incl.
Montreal Protocol

.@ The Groens Ewsoeeas FoeAllanee * Shecco


http://www.shecco.com

REPORT ON F-GAS REGULATION: KEY FINDINGS

230 industry representatives
participated in survey for the F-Gas
Report

Industry took early action: 73%
of respondents before the F-Gas
Regulation came into force

HFC phase-down is seen as the
most significant game-changer for
the industry overall

sector-specific HFC bans seen
as the most effective
measure driving the industry
forward

F-Gas Regulation measures that the industry believes to
have the most significant impact on HFC reduction

19.4%

HFC bans in specific
applications for new equipement

17.2%

Service & maintenance bans

49.5%

HFC phase-down
across all sectors

Leak checking &
maintenance requirements

Training requirements


http://www.shecco.com

EUROPE F-GAS REGULATION: PROGRESS & NEXT STEPS

Next Steps

Review process of the
Regulation kicked off end 2016

Review may result in extended
list of HFC bans in other
applications

FEuropean Commission currently
considering options. In November
2016 it published reports on:

- standards

- training

!

!

\

A

g

T LR


http://www.shecco.com

NORTH AMERICA




US: UNCERTAINTY AT FEDERAL LEVEL

New US Administration under Trump: what it means for the
Industry?

e Head of EPA (Scott Pruitt): leading advocate against action on climate
change

« Head of DOE (Rick Perry): ties to oil sector, climate sceptic

Open questions / risks

Ratification of Paris Agreement?

Ratification of Kigali Amendment?

Role of EPA in enforcement of legislation?

Investment in renewables, climate change
programmes?

Future of Clean Air Act?
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US: CALIFORNIA LEADING THE WAY

California seizing the opportunity to lead with
most progressive measures:

* Regulating HFC emissions since 2011

* In 2016 California reviewed plans targeting a 40%
reduction below 2013 levels by 2030 (short-lived
climate pollutant strategy)

* Prohibition on sale of new refrigerants
with high GWP (>2500) as of 2020:

* High GWP refrigerant prohibitions in new
stationary systems: G\WP > 150 in refrigeration
(as of 2021), GWP > 750 in AC considered (as of
2022)

* Financial incentives (tbc): to motivate early
adopters of low GWP refrigeration in commercial
refrigeration
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US: NEXT KEY STEPS

* CARB (California Air Resources Board) Public Hearing on
23, 24 March 2017 on proposed short-lived climate
pollutant strategy: key to approval of final draft strategy.

* Utilities in California: Funding of energy efficient
technologies to reduce pressure on energy grids

* EPA: Review of the proposed ban on high GWP (R404A,
R410A, R134a, and R407C), following publication in

September 2016 of a draft list under SNAP (Significant %S;?d m
New Alternatives Policy (SNAP) Wt T

* DOE: March 27, 2017. New Energy Efficiency standards
on new stand alone commercial refrigeration equipment
comes into force.

g2,  U.S. DEPARTMENT OF
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CANADA: TARGETING HFC PHASE DOWN

Canada’s Proposed GWP Limits, by Product

PRODUCT USE DATE MAXIMUM GWP
OF REFRIGERANT

Stand-alone medium-temperature Commercial or industrial Jan.1 2020 700

Canada implementing refrigeration system with internal
: temperature at or above 0°C. Residential Jan.1 2025 150
HFC phase-down until
2030, including . S
, , , Stand-alone low-temperature refrig- Commercial or industrial Jan.1 2020 1.500

reporting obligations eration or industrial system with

internal temperature of less than Residential Jan.1 2025 150

0°C but not less than -50°C.
Plans to introduce nation

wide carbon P ricin g N Centralized refrigeration system Commercial or industrial Jan.1 2020 1,500
with a capacity greater than 20 kW,
2018 maintaining an internal temperature

greater than or equal to -50°C.

Condensing unit with a capacity Commercial or industrial Jan.1 2020 2,200
less than or equal to 20 kW,

maintaining an internal temperature
greater than or equal to -50°C.

Chiller that has a compressor, an Commercial or industrial Jan.1 2025 700

evaporator and a secondary coolant
(not an absorption chiller).

Mobile refrigeration system Commercial or industrial Jan.1 2025 2,200
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CHINA




CHINA MOVING AHEAD QUICKLY

« Air pollution and air quality has become a priority for the Chinese
Government.

e China singed and ratified the Paris Agreement

« At MOP28 China put forward a Conference Room Paper to review
standards (IEC 60335-2-40), focus on pressure, flammability, toxicity

« Chinese Government currently reviewing list of acceptable alternatives to
HCFCs before final publication: opportunity to leapfrog to natural
refrigerants
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JAPAN




JAPAN: REVISED F-GAS REGULATIONS

From 2015, Japan revised F-Gas Regulations
with more stringent requirements on:

e Manufactures and importers of F- gases or
products containing F-gases

 Management of commercial air condition
and refrigeration units

 Filling of air conditioners and refrigeration
units with F-gases

« proper recycling of used fluorocarbons

Equipement
manufacturers

prormetion of low-GWP
P(‘]l llan'lF'l"l'
in designated
products

End users
F-gas

manutacturers
HFC phase down

lezk chacking,
reporling
mdiTiegriarice

Approved
destruction /
recyling facilities

Registered fillers [
recovery operators

- New measures adopted in the revised F-Gas Law

Original f-gas reduction measures
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JAPAN: SUBSIDIES INCREASING... BUT CHANGING FOCUS

FY2014 FY2015 FY2016
S billion JPY ($40.5 mil) 6.2 billion JPY ($54.2 mil) 7.3 billion JPY ($63.9 mil)
v v v

417 PROJECTS

507 PROJECTS

e et Chemical
i . manufacturing manufacturing

For FY2017, subsidy of 6.3 billion JPY only for Industrial refrigeration (cold storage, warehouses).

NEW
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FY2018 and onwards?
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JAPAN: GWP TARGETS PER APPLICATION (NOT BANS)

Present Target Target

Designated products refrigerant value ear
(GWP) Gwp) Y
TN
== . L R410a (2090)
< == > room air conditioning R32 (675) 750 2018
N
7= N\ ial ai itioni |
/L [Eke commercial air conditioning (offices & R410a (2090) 750 5020
( =5 ) stores)
\\: '—//
/,‘.>—<.1\ R404a (3920)
(" T ‘\' condensing units and R410a (2090) 1500 2025
\ = / refrigeration unit > 1.5kW R407c (1774)
\;‘;—:\/ COy <1>
/'//”}2‘\\\
([ E
\ H r m” ) cold storage warehouse (above R404a (3920)
\ / 100 2019
~__~ 50,000 m3) NHs (0)
,'// -\\\
R134a (1430) 150 2023

\
\____“ mobile air conditioning
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JAPAN: AFTER KIGALI... ?

Among new policy measures currently under review by Japanese government:
* Upstream measures related to

« Control of HFC production

 Market uptake of energy efficient HFC-free systems

« Control / ban of high GWP-based products

* Development of products with minimal leakage
* (Cross-sectional economic measures

* Freon tax

* Deposit on f-gases...

Timeline: Informal discussion December 2016 ~ March 2017 & formal review of selected
measures from April 2017 ~
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JAPAN: ALL ABOUT CURRENT POLICY DISCUSSION

HFCOEMMM X 725 — ),
‘#ﬁ’/’&ft %mf%o = ': B aLawya-z,
K5 n5E£0HFCITR 1

EreEoBie R £l THECET SRS - : :
QEESSES $ (NN SVINIT IR S TAMO XN N IAR -

e HDERLOELC, NI AR

N ASGODLRRTIL BRITAG
X S0 LM T IR TR L A

PR RS IV LUANC S ARSOER .
W S UMBCMT, <O SET MG L HE AL SROE DTN TR

(rd | MU oSG, -
p )
~ ME BR (30
N
£ HIBTESDPREAHL.
BN 20 R R
L5 DEPT P01, —
30 / warch- Apri 101 3

Read more about current policy discussion in AJ#9 p.36
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Closing remarks

global HFC phase down is here = opportunities for natural
refrigerants

swift policy action can facilitate leap frogging and can
avoid locking in the use of high GWP refrigerants & additional cost

Key topics in 2017 globally: Access to finance, standards,
training

Specific challenges in each market



SHECCO USEFUL LINKS

Industry Platforms:

www.hydrocarbons21.com

WWW.R/44.com

WwWww.ammoniaZ21.com

shecco Publications, incl.
GUIDEs

http://publications.shecco.com

Accelerate Magazines:

www.accelerateEU.com/

www.accelerateNA.com/

www.accelerateAUNZ.com/

www.acceleratela pdn .com/

ATMOsphere

conferences:

www.ATMO.org

#WebinarWednesday

www.webinarwednesday.net

The Natural Voice

www.thenaturalvoice.org

www.shecco.com
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