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By ALBERT ABARBANEL and THORPllcCL SKY 

\Vas this past mild winter just part of a natural cycle? Will the 
old· fashioned blizzard someday disappear? Here are the staltling 
fact reveaJed hy world·, ide weather surveys now going on. 

OR the past three winters a colony of Penob-
scot Indians who live on an island in the Penob-
Hoot River. near Old Town, Maine, have been 

plagued by unseasonable thaws: Since im-
memorial. the tribe bas used the lee as a bndge to 
the mainland from ovember until April, walking 
back and forth and even driving trucks and automo-
biles on sawdust laid across the slippery surface. 
Until recently the ice had never gone out in January, 
a8 the memories or older tribesmen and the results 
of annual betting pools on the day and hour of 
the spring breakup attested. 

But since 1948 there has been a January thaw 
every year-to the astonishment of Indians and Old 
Towners alike. In 1949 the ice went out SO suddenly 

that 610 Indians were marooned on their island for 
three days. Now the stale of Maine has decided to 
build a bridge across the river to the island. "God 
has really been good to us," says Mrs. Bruce Poolaw, 
wife of the chieL "If He hadn't cbanged the weather 
we'd never have had the new bridge." 

Last August sixth various New Jersey fishermen 
reported that they had seen sehools of "rare tropical 
fisb" and "tropical Hying fish" cavorting off their 
coasts. There was even considerable conjecture that 
the Gulf Stream might have changed its course. 

mysterious changes are happening to the 
world S climate m.any. persons are beginning to 
peel, and a few se.enltsta know. peaking before the 
Royal Geographical Society, in London on May 3, 

Mitigation = Solutions
Is Climate Adaptation A Solution?

1950 issue Saturday Evening Post
“rounded up a variety of anecdotal 
evidence, including “tropical flying 
fish”sighted off the New Jersey coast.  As 
possible causes for the warm up, the article 
cited solar variation and other natural 
factors. Greenhouse gases weren’t even 
mentioned.” (The Thinking Person’s Guide to 
Climate Change - Robert Henson - 2nd Ed. 2019)
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Terms of Reference
(taken from Drawdown edited by Paul 
Hawken Penguin Books 2017)

“Climate is a function of biological 
activity on earth, and physics and 
chemistry in the sky... Climate changes 
because it always has and will... The 
goal is to come into alignment with the 
impact we are having on climate by 
addressing the human causes of global 
warming..”

“Global warming refers to the surface 
temperature of the earth. Climate 
change refers to the many changes that 
will occur with increases in 
temperature and greenhouse gases. 
That is why the U.N. climate agency is 
called the Intergovernmental Panel on 
Climate Change - the IPCC, and not 
the IPGW. It studies the comprehensive 
impacts of climate change on all living 
systems.”
(Drawdown,Penguin Books 2017)

Addressing Climate Change

Four General Categories of 
Climate Policies

Mitigation

Adaptation  

Climate Engineering

Expanded Knowledge
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Passive�Building�Principles

©�Passive�House�Institute�US�2013

Katrin�Klingenberg,�Executive�Director�PHIUS

Passive�House�History�starts�here:�1973�
Arab Oil EmbargoArab�Oil�Embargo

1973 1974Ͳ76 1977 1990Ͳ2000 2002Ͳ2006

©�Passive�House�Institute�US�2013

1970 Emissions = 15 GtCO2

2002 Emissions = 26 GtCO2

2016 Emissions = 36 GtCO2

1 Ton Carbon = 3.67 T(metric) CO2eq
1 Ton CO2 fills 1250 sf rancher *
1 T(metric) = 2205 pounds
1 MegaTonne (Mt) = 1,000,000 Tonnes
1 GigaTonne (Gt) = 1 billion Tonnes
1 Gt = approx 400,000 Olympic sized 
swimming pools

In 1970 anthropogenic 
(human caused) 
emissions were less than 
1/2 what they are today
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On Buildings,
Swans & the
POWER OF
ARITHMETIC

Zack Semke, NK Architects
zacks@nkarch.com
www.nkarch.com

At the beginning of Mr. Semke’s paper he recounts a fable from 
ancient India. The King loves chess and he asked his subject Sissa - 
who had invented the game - how he could repay him. Sissa’s request 
was with rice, beginning with one grain on the first square of the 
chess board, and doubling thereafter. The king was delighted with such 
a simple request. The number of grains quickly mounted - also 
including all grains on the preceding squares. 
The number of grains grew thusly:

After 8 squares - 255 grains
After 32 squares - 4 billion grains of rice in total
After 64 squares - “.. a total of over eighteen quintillion grains of rice. 
That’s 18,446,744,073,709,551,615 grains of rice, to be precise, or 
roughly one thousand times more rice than was globally produced in 
2010.” (Buildings, Swans & the Power Of Arithmetic - 2016)

In 300,000 years CO2 
levels never exceeded 
300 ppm - in the 1950s 
they moved beyond 
300 since accelerating 
to over 400ppm

“The fable is a sobering example of 
exponential growth, and it shows;

“Nonlinear change is nonintuitive.”
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A “Black Swan Event”

An Unanticipated event that has Sudden 
or Precipitous Impacts upon a Species, 
Environment or Ecosystem
(from the book by Nicholas Nassim Taleb, The Black 
Swan)

͞t�>�KD��dK�d,��d�ZZKZ�KD�͟
/D�'���KhZd�^z�Ξ ϮϬϭϱ��>>/�E����ZE^d�/E

KE��d,Kh^�E��Θ�KE����z^�/E�d,��>/&��K&���dhZ<�z
^KhZ��͗�E�^^/D�E/�,K>�^�d�>��͕�͞d,���>��<�^t�E͟

“It is this event - an event that the 
turkey could not (or would not) see 
coming but that totally disrupted the 
system of his life - that is called a 
“Black Swan Event”.(Semke)

“Taleb argues that many of the 
turning points in human history can 
be described by this same graph. 
September 11th, for example, or 
the fall of the Berlin Wall...or the 
election of Donald Trump. Black 
Swan events can be positive or 
negative, but in all cases they are 
unpredictable events that swoop in 
and totally disrupt established 
systems.” (Semke)

$ Cost / btu - Gas, Coal, Oil, LNG and Solar

As Semke says - of the graph 
below - “in 2007 solar 
energy appears as a blip at 
the top of the image and 
then crashes down and, in 
just five years, begins to 
challenge fossil fuels on 
price, without subsidy.”
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International Energy Agency Deployed Solar 
Growth Projections versus Actual (Dark Blue)

Climate Change
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“That exponential growth curve in 
this graph shows actual,  historic 
growth in solar energy. Those flat, 
linear growth lines along the bottom 
of the graph represent prediction 
after prediction by the IEA. You can 
see that year after year, the IEA is 
unable to see what’s coming or to 
accept that nonlinear change is 
occurring.” (Semke)

“From 1977 to today there has been a 99.6 percent 
reduction in the price of solar.” (Zack Semke)
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2016 Emissions = 36 GtCO2

2020 Emissions = 43 GtCO2

1 Gt = approx 400,000 Olympic sized 
swimming pools 2315

GtCO2

495

2810
GtCO2

Total carbon budget for 50% chance of success
of staying below *'.ì< of global warming

CO2 emitted by the fossil fuel industry
up to end 2019

Carbon budget left from beginning of 2020

At current rate of 43.1 GtCO2�\HDU�WKH����Ü&
carbon budget is exhausted in 11.5 years.

2020 2021 2022 2023

2024 2025 2026 2027

2028 2029 2030 2031

Climate change can only be tackled by reducing emissions.
How is this transforming the energy sector?

What are the implications for the 
industry and the drivers for the 
low-carbon energy transition?

EXHAUSTED

source: Carbon Tracker - Jan 2020

outer ring = Total CO2 budget 
with 50% chance for 1.5 deg

495 is Carbon Budget left from 
2020 until 1.5 deg is exceeded

Carbon Tracker
Carbon Tracker is an independent financial think tank 
that carries out in-depth analysis on the impact of the 
energy transition on capital market and the potential 
investment in high-cost, carbon-intensive fossil fuels.
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FAR: First Assessment Report 

SAR: Second Assessment Report

TAR: Third Assessment Report

AR4: Fourth Assessment Report

AR5: Fifth Assessment Report

AR6: Sixth Assessment Report

UNEP: United Nations Environment Programme

UNFCCC: United Nations Framework Convention on Climate Change

WMO: World Meteorological Organization

MR:  Methodology Report. 2019 Refinement to the 2006 IPCC 
Guidelines for National Greenhouse Gas Inventories

SR15: Global Warming of 1.5° C, an IPCC special report on the  
impacts of global warming of 1.5° C above pre-industrial levels and 
related global greenhouse gas emission pathways, in the context of 
strengthening the global response to the threat of climate change, 
sustainable development, and efforts to eradicate poverty

SRCCL:  Climate Change and Land: An IPCC special report on 
climate change, desertification, land degradation, sustainable 
land management, food security, and greenhouse gas fluxes in 
terrestrial ecosystems

SROCC:  Special Report on the Ocean and Cryosphere in a Changing 
ClimateFor more information please contact:

Special
Reports

October 2018
Global warming of 1.5° C
An IPCC special report on the impacts of global warming of 
1.5° C above pre-industrial levels and related global green- 
house gas emission pathways, in the context of strengthening 
the global response to the threat of climate change, 
sustainable development, and efforts to eradicate poverty

The Sixth Assessment cycle*

August 2019

Special Report on the Ocean and Cryosphere in a Changing 
ClimateSeptember 2019

Climate Change and Land:
An IPCC special report on climate change, desertification, 
land degradation, sustainable land management, food 
security, and greenhouse gas fluxes in terrestrial ecosystems

Methodology
Report

May 2019
2019 Refinement to the 2006 IPCC Guidelines for 
National Greenhouse Gas Inventories

Sixth
Assessment

Report

April 2021
Working Group I contribution
The physical science basis

October 2021

April 2022

July 2021
Working Group III contribution
Mitigation of climate change

Working Group II contribution
Impacts, adaptation and vulnerability

Synthesis Report

Others
Cities

A conference on cities and special attention to cities in the Sixth 
Assessment Report with the intention of a Special Report on 
climate change and cities in the Seventh Assessment Cycle

Expert Meetings
Several Expert Meetings and workshops are held to support the 
preparation of the Sixth Assessment Report. Reports of these 
meetings are published as supporting materials

Outreach Communication and outreach of the IPCC process and its 
findingsOutreach

*  Dates are subject to a change.

The IPCC and  
the Sixth Assessment cycle

The Intergovernmental Panel on Climate Change (IPCC) is the 
UN body for assessing the science related to climate change. It 
was set up in 1988 by the World Meteorological Organization 
and United Nations Environment Programme to provide 
policymakers with regular assessments of the scientific basis 
of climate change, its impacts and future risks, and options 
for adaptation and mitigation. The IPCC does not conduct its 
own research. It identifies where there is agreement in the  
scientific community, where there are differences of opinion 
and where further research is needed. It is a partnership 
between scientists and policymakers and it is this that makes 
its work a credible source of information for policymakers. 
IPCC assessments are produced according to procedures that 
ensure integrity, in line with the IPCC’s overarching principles 
of objectivity, openness and transparency. IPCC reports are 
policy-relevant, but not policy-prescriptive.

Since 1988 the IPCC has produced five comprehensive 
Assessment Reports and several Special Reports on specific 
topics.  IPCC has also produced Methodology Reports, which 
provide practical guidelines on the preparation of greenhouse 
gas inventories for the inventory reporting requirements of 
Parties to the United Nations Framework Convention on 
Climate Change (UNFCCC).

The Fifth Assessment Report (AR5) was finalized between 
2013 and 2014. Its key findings are:

 

• Human influence on the climate system is clear

• The more we disrupt our climate, the more we risk severe, 
pervasive and irreversible impacts

• We have the means to limit climate change and build a 
more prosperous, sustainable future

The IPCC is currently in its Sixth Assessment cycle, during 
which it will produce three Special Reports, a Methodology 
Report and the Sixth Assessment Report.  

During its 43rd Session (Nairobi, April 2016), the Panel  
accepted the invitation from the UNFCCC to produce a  
Special Report by 2018 on the impacts of global warming  
of 1.5º C above pre-industrial levels and related global  
greenhouse gas emission pathways, and to prepare it in the 
context of strengthening the global response to the threat 
of climate change, sustainable development and efforts to  
eradicate poverty.  

At the same Session, the Panel decided to produce two  
other Special Reports, namely one on climate change and  
oceans and the cryosphere, and one on climate change,  
desertification, land degradation, sustainable land manage-
ment, food security, and greenhouse gas fluxes in terrestrial 
ecosystems. 

The Panel also decided to refine the 2006 IPCC Guidelines 
for National Greenhouse Gas Inventories in order to update 
and provide a sound scientific basis for future international 
climate action especially under the Paris Agreement. The 
Methodology Report on this will be finalized in May 2019.

The Special Report on global warming of 1.5º C will be 
ready for the facilitative dialogue of the UNFCCC at the end  
of 2018. The  Sixth  Assessment Report will be ready  for the 
first UNFCCC global stocktake to take place in 2023.

IPCC
Intergovernmental Panel on 
Climate Change

The IPCC was set up in 1988 by the World Meteorological 
Organization and United Nations Environment Program to 
provide policymakers with regular assessments of the 
scientific basis on climate change, its impacts and future 
risks, and options for adaptation and mitigation.
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IPCC Secretariat
c/o World Meteorological Organization
7bis, Avenue de la Paix
C.P. 2300
CH-1211 Geneva 2 
Switzerland
Phone: +41 22 730 8208/54/84
Fax: +41 22 730 8025/13
Email: ipcc-sec@wmo.int 
www.ipcc.ch October 2017

 How the IPCC prepares its reports

Scoping Approval of Outline Nomination of authors

Selection of authors

Governments and observer
organizations nominate

experts as authors

Approval & acceptance
of report

Expert Review -
1st Order Draft

Government and Expert
Review - 2nd Order Draft

Final draft report
and SPM

Government review
of final draft SPM

The outline is drafted and developed 
by experts nominated by governments 

and observer organizations

The Panel then 
approves the outline

The 2nd draft of the report and 1st draft
of the Summary for Policymakers (SPM)
is reviewed by governments and experts

Authors prepare a
1st draft which is

reviewed by experts

Bureaux select authors

Authors prepare final drafts
of the report and SPM which

are sent to governments

Governments review the
final draft SPM in preparation

for its approval

Working Group/Panel
approves SPMs and

accepts reports

Publication 
of report

Peer reviewed and internationally 
available scientific technical and 
socio-economic literature, manuscripts 
made available for IPCC review and 
selected non-peer reviewed literature 
produced by other relevant institutions 
including industry © images:  www.ipcc.ch/AC6copyright.pdf

Response of the North Pacific Tropical Cyclone Climatology to Global Warming:
Application of Dynamical Downscaling to CMIP5 Models

LEI ZHANG

Cooperative Institute for Research in Environmental Sciences, University of Colorado Boulder, Boulder, Colorado

KRISTOPHER B. KARNAUSKAS

Cooperative Institute for Research in Environmental Sciences, and Department of Atmospheric and Oceanic
Sciences, University of Colorado Boulder, Boulder, Colorado

JEFFREY P. DONNELLY

Department of Geology and Geophysics, Woods Hole Oceanographic Institution, Woods Hole, Massachusetts

KERRY EMANUEL

Program in Atmospheres, Oceans, and Climate, Department of Earth, Atmospheric, and Planetary Sciences,
Massachusetts Institute of Technology, Cambridge, Massachusetts

(Manuscript received 6 July 2016, in final form 21 September 2016)

ABSTRACT

Adownscaling approach is applied to future projection simulations from four CMIP5 global climatemodels
to investigate the response of the tropical cyclone (TC) climatology over the North Pacific basin to global
warming. Under the influence of the anthropogenic rise in greenhouse gases, TC-track density, power dis-
sipation, and TC genesis exhibit robust increasing trends over the North Pacific, especially over the central
subtropical Pacific region. The increase inNorth Pacific TCs is primarilymanifested as increases in the intense
and relatively weak TCs. Examination of storm duration also reveals that TCs over the North Pacific have
longer lifetimes under global warming.
Through a genesis potential index, the mechanistic contributions of various physical climate factors to the

simulated change in TC genesis are explored. More frequent TC genesis under global warming is mostly
attributable to the smaller vertical wind shear and greater potential intensity (primarily due to higher sea
surface temperature). In contrast, the effect of the saturation deficit of the free troposphere tends to suppress
TC genesis, and the change in large-scale vorticity plays a negligible role.

1. Introduction

The North Pacific is an important region of relatively
frequent tropical cyclones (TCs) (;40 TCs per year).
The extreme rainfall and strong winds associated with
TCs may influence shipping in the open ocean and cause
notable damage to coastal areas if TCs make landfall.

Given the possible catastrophic impact of TCs on man-
kind, the response of TC activity over the North Pacific
basin to anthropogenic global warming is naturally of
great societal interest and has been intensively analyzed
in numerous studies (Zhao and Held 2012; Emanue
2013; Murakami et al. 2013; Knutson et al. 2015; Kossin
et al. 2016).
There are several approaches to investigating the re-

lationship between climate change and TCs. One rela-
tively straightforward approach is to analyze the future
projections of TC statistics as explicitly resolved within
the global model simulations. The current generation of
climate models has indeed been suggested to be capable
of simulating TCs (Zhao andHeld 2010;Murakami et al

Corresponding author e-mail: Lei Zhang, lezh8230@colorado.
edu

Denotes content that is immediately available upon publica-
tion as open access.

DOI: 10.1175/JCLI-D-16-0496.1

! 2017 American Meteorological Society. For information regarding reuse of this content and general copyright information, consult the AMS Copyrigh
Policy (http://www.ametsoc.org/PUBSCopyrightPolicy).

Special
Reports

October 2018
Global warming of 1.5° C
An IPCC special report on the impacts of global warming of 
1.5° C above pre-industrial levels and related global green- 
house gas emission pathways, in the context of strengthening 
the global response to the threat of climate change, 
sustainable development, and efforts to eradicate poverty

The Sixth Assessment cycle*

August 2019

Special Report on the Ocean and Cryosphere in a Changing 
ClimateSeptember 2019

Climate Change and Land:
An IPCC special report on climate change, desertification, 
land degradation, sustainable land management, food 
security, and greenhouse gas fluxes in terrestrial ecosystems

Methodology
Report

May 2019
2019 Refinement to the 2006 IPCC Guidelines for 
National Greenhouse Gas Inventories

Sixth
Assessment

Report

April 2021
Working Group I contribution
The physical science basis

October 2021

April 2022

July 2021
Working Group III contribution
Mitigation of climate change

Working Group II contribution
Impacts, adaptation and vulnerability

Synthesis Report

Others
Cities

A conference on cities and special attention to cities in the Sixth 
Assessment Report with the intention of a Special Report on 
climate change and cities in the Seventh Assessment Cycle

Expert Meetings
Several Expert Meetings and workshops are held to support the 
preparation of the Sixth Assessment Report. Reports of these 
meetings are published as supporting materials

Outreach Communication and outreach of the IPCC process and its 
findingsOutreach

*  Dates are subject to a change.

IPCC Assessment Report 5 (AR5) was 
underway from 2014 to 2019
IPCC Assessment Report 6 (AR6) is now 
underway
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Text

Best single source for Global View 
on global warming solutions.
Published by Penguin - 2017

see pages 222 - 223 for
Summary Of 180 Solutions By Overall Rank 

The book Covers 8 Sectors:
Energy
Food
Women & Girls
Buildings & Cities
Land Use
Transportation
Materials

Energy includes:    19 - 2 page reports       First 5 of 19 are:
Wind Turbines   #2       (rank by 2050)
Microgrids         #78      Each mitigation path includes 3 metrics:
Geothermal       #18                             Gigatons CO2 reduced
Solar Farms        #8                               Net Cost
Rooftop Solar     #10                             Net Savings

Top 10 of 80 Mitigation Strategies:
1 - Refrigeration         
2 - Wind Turbines
3 - Reduced Food Waste
4 - Plant Rich Diet
5 - Tropical Forests
6 - Educating Girls
7 - Family Planning
8 - Solar Farms
9 - Silvopasture
10 - Rooftop Solar
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Text

4

Germanwatch, NewClimate Institute & Climate Action Network

1. About the CCPI
Country coverage: Covering more than 90% of global 
GHG emissions  

-
ates and compares the climate protection performance of 57 

-

Methodological approach and data sources 

The CCPI assesses countries’ performance in four categories:

“GHG Emissions”

“Renewable Energy” 

“Energy Use”

“Climate Policy” 

Aiming to provide a comprehensive and balanced evaluation 

assessment of countries’ performance is based on quantitative 
 

GHG inventories submitted to the UNFCCC. The categories “GHG 

 

-

which are otherwise not projected in the quantitative data. 

 

universities and think tanks within the countries that are evalu-
ated.***

Compatibility of countries’ performance with  
well-below-2°C pathway and NDC analysis

-

climate negotiations with the goal to limit global warming to 

current performance and their own targets (as formulated in 

-
-

benchmarks are: nearly zero GHG emissions (taking into account 

100% energy from renewable 
sources; and keeping to today’s average global energy use per 
capita levels and not increasing beyond. The CCPI compares 

meet the ambitious benchmarks. Following a similar logic, the 

these to the same benchmarks.  

Interpretation of results 

In interpreting the results, it is important to note that the CCPI is 

national emissions and the logic that the nation producing the 
emissions is also the one held accountable for them. Further, 
it is important to note that more than half of the CCPI ranking 

than absolute. Therefore even those countries with high rank-

results illustrate that even if all countries were as committed as 
the current frontrunners, efforts would still not be sufficient to 
prevent dangerous climate change. 

Climate Change  
Performance 
Index

CCPI

Results 2020
Jan Burck, Ursula Hagen, Niklas Höhne, Leonardo Nascimento, Christoph Bals

December 2019 - Published by Germanwatch, the NewClimate 
Institute and the Climate Action Network (Published annually since 2005)
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Enhancing ambition and accelerating action by 2020

Magnitude of global climate crisis

Change is coming 

Shifting the trillions  

Climate justice and social justice

The voice of youth

Looking ahead

The CCPI

Climate Change
Germanwatch, NewClimate Institute & Climate Action Network

3. Overall Results CCPI 2020

High

Low

Not included 
in assessment

Rating

Key results overall rating: 
Still no country made it to the top three ranks 
The world map shows the aggregated results and overall performance 
of evaluated countries. The table shows the overall ranking and in-
dicates how the countries perform in the different index categories. 
Headline results include: 

Î�
an overall very high rating in the index. Therefore, once again the 

Î� high per-
very 

low performers.

Î�EU performance: Poland supersedes Ireland as the worst perform-

high performers, while the EU as a whole falls six places and ranks 
under the group of medium

Î� th with an overall high performance.

Top three performers:
  Sweden is leading the group of high performing countries, as it 

  Denmark moves up ten ranks to become the second best per-

 Morocco falls one place in the overall ranking but keeps its over-
all high performance. 

Bottom three performers: 
 Chinese Taipei falls three places and now ranks 59th. 

 Saudi Arabia still ranks very low, but for the first time does not 

 The United States -
ing, continues the downwards trend, sinking to the bottom of the 
ranking.

The following sub-chapters take a closer look at the results for the 
index categories: 

For more details on the performance of selected countries, see Chap-
ter 4. 

Rank Country Score*** Categories 

1.* – –
2. – –
3. – –
4. – Sweden 75.77
5. ▲ Denmark 71.14
6. ▼ Morocco 70.63
7. ▲ United Kingdom 69.80
8. ▼ Lithuania 66.22
9. ▲ India 66.02

10. ▲ Finland 63.25
11. Chile 62.88
12. – Norway 61.14
13. ▲ Luxembourg 60.91
14. ▼ Malta 60.76
15. ▼ Latvia 60.75
16. ▼ Switzerland 60.61
17.** ▲ Ukraine 60.60
18. ▲ France 57.90
19. ▲ Egypt 57.53
20. ▼ Croatia 56.97
21. ▲ Brazil 55.82
22. ▼ European Union (28) 55.82
23. ▲ Germany 55.78
24. ▼ Romania 54.85
25. ▼ Portugal 54.10
26. ▼ Italy 53.92
27. ▼ Slovak Republic 52.69
28. ▲ Greece 52.59
29. ▼ Netherlands 50.89
30. ▲ China 48.16
31. ▲ Estonia 48.05
32. ▼ Mexico 47.01
33. ▲ Thailand 46.76
34. ▲ Spain 46.03
35. ▼ Belgium 45.73
36. ▲ South Africa 45.67
37. ▲ New Zealand 45.67
38. ▼ Austria 44.74
39. ▼ Indonesia 44.65
40. ▼ Belarus 44.18
41. ▲ Ireland 44.04
42. ▼ Argentina 43.77
43. ▼ Czech Republic 42.93
44. ▼ Slovenia 41.91
45. ▲ Cyprus 41.66
46. ▲ Algeria 41.45
47. ▼ Hungary 41.17
48. ▲ Turkey 40.76
49. ▼ Bulgaria 40.12
50. ▼ Poland 39.98
51. ▼ Japan 39.03
52. – Russian Federation 37.85
53. ▼ Malaysia 34.21
54. ▼ Kazakhstan 33.39
55. ▼ Canada 31.01
56. ▼ Australia 30.75
57. ▲ Islamic Republic of Iran 28.41
58. ▼ Korea 26.75
59. ▼ Chinese Taipei 23.33
60. – Saudi Arabia 22.03
61. ▼ United States 18.60

***rounded

Index Categories

 

GHG Emissions  

(

 

9

Germanwatch, NewClimate Institute & Climate Action Network

Canada - 55th of 61
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“No country’s performance is 
rated very high for all indicators 
in the GHG Emissions category..”

“Thirteen of the G20 countries 
rank as very low or low..”

Top three performers:
Sweden
Egypt
Britain

High

Low

Not included 
in assessment

Rating

Germanwatch, NewClimate Institute & Climate Action Network

3.1 Category Results – GHG* Emissions

* Greenhouse Gas Emissions

Key developments: 
Global GHG emissions continue to grow 

 

   

Key results: GHG Emissions rating 
The table on the right provides detailed information on the perfor-

G20 performance: 
Î very high for all indicators in the 

high performing countries. Although India has one of the largest 

level, rated very high

Î very low or low performing 
countries. China, while still rated very low for the GHG Emissions 

the GHG Emissions rating. 

EU performance: 
Î medium for its performance in the  

Î Six EU countries rank as high

EU countries, both with an overall very low

Top three performers: 
Sweden has the 

overall lowest per capita emissions, rated very high for their  

  low level of current GHG per capita emis-
-

Egypt is rated high for its performance in the 

 The United Kingdom is still rated medium for its current level of 
per capita emissions, but achieves high ratings for the remain-

high
GHG emission target.

Bottom three performers: 
 The Republic of Korea

very low for 

 Chinese Taipei is rated very low for all indicators in the GHG 

 Saudi Arabia is rated low for the past trend of per capita GHG 

level of per capita emissions is still rated very low for its well- 

For the top and bottom three performers, the graph on the right indi-
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“Ten of the G20 countries are 
rated low or very low for their 
performance in the Renewable 
Energy category.”

“Brazil and the United kingdom 
are the only two G20 countries 
rated high for their performance 
in the Renewable Energy 
category.”

Top three performers:
Latvia
Sweden
Denmark

Germanwatch, NewClimate Institute & Climate Action Network

High

Low

Not included 
in assessment

Rating

3.2 Category Results – Renewable Energy

Key developments: Renewable energy capacity and 
investments need to be accelerated 

row.27 Substantial growth potential is seen in the offshore wind sector, 

 As two-thirds of global GHG emissions are related to  

Key results: Renewable Energy rating 

-
very high for all indicators defining the 

2 -
ing indicate that there is much room for improvement in mitigating 

G20 performance:
Î� low or very low for their per-

low 

Î� -
ed high  
While Brazil’s performance is based on the very high share of renew-

very high 
rating for the positive trend in renewable development between 

EU performance: 
Î� medium performers and is rated 

medium

Î� high

Netherlands and Poland are the worst performing EU countries, 
rated low or very low

Top three performers: 
  Latvia’s high  

is rated high

  Sweden builds on a very high
also among the countries rated high

  Denmark is rated high
high rating for 

Bottom three performers: 
  Malaysia

 The Islamic Republic of Iran is rated very low in all indicators in 

  The Russian Federation
 
 

very low. 

For the top and bottom three performers, the graph on the right indi-
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“Five countries out of the G20 
are rated high for their 
performance in the Energy Use 
category.”

“Six out of ten very low 
performers in the Energy Use 
rating are G20 countries.”

Top three performers:
Malta
Morocco
Mexico

Bottom three performers:
“Canada is among the countries 
with the highest level of per 
capita energy use and fails to 
make any improvements in the 
Energy Use category.”

Germanwatch, NewClimate Institute & Climate Action Network

High

Low

Not included 
in assessment

Rating

Key developments: Improvements in energy efficiency  
crucial for achieving Paris goals 

for the slowdown are a combination of social and economic trends as 
well as specific factors such as extreme weather. While cost-effective 

-
29  

Key results: Energy Use rating 

very high

G20 performance: 
Î� high for their performance 

very high for the well-

Î�Six out of the ten very low

EU performance:
Î� medium for its performance in the 

Î�Five EU countries rank high

Top three performers:** 
Malta had the largest reductions in per 

target are rated high

  While rated low
Morocco’s low
rated very high

  Mexico low -
ita, which is rated high

Bottom three performers: 
  Saudi Arabia, despite minor improvements in the past trend of 

 very low for its performance in the 

  Canada is among the countries with the highest level of per 

  The Republic of Korea’s
very low

For the top and bottom three performers, the graph on the right indi-

-

3.3 Category Results – Energy Use*

-
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“Nine G20 countries are rated 
low or very low for their 
performance in the Climate 
Policy category.”

“Six G20 countries rank under 
high performers in this year’s 
Climate Policy rating..”

Top three performers:
Portugal
Finland
Morocco

Bottom three performers:
Turkey
United States
Australia

Germanwatch, NewClimate Institute & Climate Action Network

High

Low

Not included 
in assessment

Rating

3.4 Category Results – Climate Policy

Key developments: Political momentum grows but ambition 
and implementation still fall short 

as well as their national-level implementation of policies are not suf-

-
creased political momentum to commit to a net-zero emission future 
and to develop cross-sectoral strategies for national implementation.

Key results: Climate Policy rating 
The table on the right provides detailed information on the perfor-
mance of all 57 countries and the EU in the two indicators defining the 

Î�While a few countries have a very high rating for their international 
very high 

G20 performance: 
Î� low or very low for their performance 

the group of low performers.   

Î� high
medium 

performers. 

EU performance: 
Î�

high performing countries. 

Î�Eleven EU countries rank under high
-

ing EU countries, both with an overall very low rating. 

Top three performers: 
  Portugal is among the few countries rated very high for its in-

 

  Finland

 Further, the 

32

  Morocco continues to rank high -

that implementation requires continuous coordinated effort.  

Bottom three performers: 
  As Turkey

very low rating in the 

  Under the Trump Administration, the United States fails on 
climate action, with a major roll-back of national policies and 
becomes a disruptive force at all levels of international climate 

the bottom of very low performers.

  Australia
 

has continued to worsen performance at both national and 
international levels.
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8 The Net-Zero Challenge: Global Climate Action at a Crossroads (Part 1)

Governments: Commitments and policies are dramatically 
insufficient

So far, only 67 of the UN’s 193 member states – accounting for less than 15% of global emissions – have a net-zero 
ambition in place. 

The world’s largest CO2 emitters, in particular, are not doing enough to address the problem. China, which is responsible 
for a quarter of current global emissions, has reportedly resumed construction of the world’s largest pipeline of new coal 
power plants. In the United States, which is responsible for the planet’s largest share of accumulated atmospheric CO2, 
senior government officials are openly denying climate science and backtracking on previous regulations and international 
commitments, including their commitment to the Paris Agreement.6

Figure 3: Few countries have a net-zero ambition to date

<15%

% Global emissions

No target

Target under discussion 
Net zero commitment 

Few countries have a net-zero ambition to date

67 countries and 8 US states, <15% global emissions

Even the front runners are off track. Of the 67 countries with 
net-zero goals, only seven have actually broken this target 
down into intermediate sector-level targets and roadmaps, 
and have policies in place that could realistically trigger the 
reductions.7 Although they help point the way for others, the 
combined GHG emissions of these seven actors account for 
less than 2% of the world’s total emissions. 

Nordic countries have been among the few to take truly 
decisive steps, supported by favourable public opinion 
and social contexts. For example, Sweden’s climate act 
of 2018 enforces yearly reporting, sets targets at 1.5°C 
or below and calls for forceful climate policy through the 
country’s dedicated Climate Policy Council.8 Sweden 
has set the highest carbon tax in the world, at €114 per 
tonne,9 is engaging industry in sector-specific dialogue to 
create meaningful policies and has invested heavily in R&D 
and new technology pilots,10 along with climate-resilient 
development projects through the UN Green Climate Fund.11

The Netherlands has also taken decisive steps, putting in place 
a Climate Agenda12 and ambitious targets for renewables, 
reinforced by subsidies and biofuel mandates. The country 
has regulations on new building energy performance and aims 
to phase out gas boilers by 2050, supported by tax breaks 
and subsidies. Industrial sectors are also subject to energy 
efficiency and best available technique (BAT) standards.13

A number of emerging economies, too, are starting to set 
ambitious renewable targets, even if they do not yet have a 
full carbon-neutrality plan. India is currently implementing the 
largest renewable power programme in the world – targeting 
175 GW of installed capacity by 2022. Morocco has developed 
the world’s largest concentrated solar farm, with the objective 
of making more than 50% of its electricity generation 
renewable in just 10 years. 

Regions and cities are also moving ahead. Eight US states 
are now aiming for zero-carbon energy systems by 2050, 
including California. The State of South Australia is targeting 
50% renewable power by 2025.14 Twenty-one cities around 

Note: 8 US states - California, New York, Hawaii, Washington, New Mexico, Nevada, Colorado, Minnesota (Washington, New Mexico, Colorado, Minnesota & Nevada 
committed to 0 carbon energy rather than to full carbon neutrality)
Sources: UNFCCC; Government websites; CAIT data from World Resources Institute

Source: Boston Consulting Group analysis

Briefing Paper

The Net-Zero Challenge: 
Global Climate Action 
at a Crossroads
(Part 1)

December 2019

In collaboration with Boston Consulting Group

Contents               pub. - World Economic Forum - December 2019

Forward
Executive Summary

The World needs to move to net zero - yet emissions continue to rise

Governments: Commitments and policies are dramatically insufficient

Corporations: Only a minority are taking the lead

Investors:  Action on long-term climate risks & opportunity is still limited

Public Opinion: Pressure is mounting but not fast enough

The way forward: Decisive, cohesive action by all stakeholders

Few countries have a net zero ambition to date 
(map Boston Consulting Group)
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Canada’s greenhouse gas 
(GHG) emissions are – per 
capita – much higher than 
the G20 average.

Recent 
developments3

Key 
opportunities 
for enhancing 

climate 
ambition3

Canada is not on track 
for a 1.5°C world.

#1#1 #2#2 #3#3

7.518.9
Canada G20 average

2016 2030 2050

1,000

500

0

-500

-1000

max. 
327

MtCO2e
max. 
-163

MtCO2e

709 MtCO2e NDC

1

CANADA Country Profi le 2019

Data for 2016
Source: CAT 2019; 
PRIMAP 2018;  
World Bank 2019

Source: CAT 2019

Canada’s total GHG emissions (excl. land use) increased 
by 17% between 1990 and 2016.

In April 2019, the federal go-
vernment implemented a na-
tionwide carbon price, starting 
at US$15.35 per tCO2e and 
rising annually as a backstop 
national minimum standard.

In August 2019, the Canadian 
Energy Regulator Act (CERA) 
was enacted as a new federal 
governance structure to over-
see the energy sector. 

In June 2019, the government 
approved the expansion of 
the Trans Mountain crude oil 
pipeline shortly after issuing a 
declaration of a national climate 
emergency.

The transport sector is the 
largest source of CO2 emissions 
(30% of total)

R Canada needs to adopt a 
Clean Fuel Standard and 
enhance measures for 
zero-emission vehicles, 
including light and heavy-
duty trucks.

This country profi le is part of the Brown to Green 2019 report. The full report and other G20 country profi les can be downloaded 
at: http://www.climate-transparency.org/g20-climate-performance/g20report2019

BROWN TO GREEN:
  THE G20 TRANSITION TOWARDS A NET-ZERO EMISSIONS ECONOMY

Greenhouse gas 
(GHG) emissions 
(incl. land use) 
per capita1

(tCO2e/capita)

-2% -1%

1.5°C compatible pathway2

(MtCO2e/year)

CANADA

Canada’s long-term target is 
inconsistent with a 1.5°C pathway 

R The government needs 
to legislate a fair and 
equitable target to 
achieve carbon neutrality 
by 2050 at the latest.

Building emissions are far above 
G20 average

R The federal government 
needs to lead by example 
to encourage provinces to 
undertake deep energy 
retrofi ts of existing 
buildings.

2019

Canada’s fair-share range is 
below 327 MtCO2e by 2030 
and below -163 MtCO2e by 
2050. Under Canada’s 2030 
NDC target, emissions would 
only be limited to 518-557 
MtCO2e. 1.5°C-compatibility 
can be achieved via strong 
domestic emissions reductions, 
supplemented with contributions 
to global emissions-reduction 
eff orts. All fi gures are drawn from 
the Climate Action Tracker and 
exclude land use.

!

Trend 
(2011-2016)

Brown to Green 2019 - G20 Country Profiles

20 page report covers Mitigation for Energy, Power Sector, Transport, 
Buildings, Industry, Land Use, and Agriculture, Finance & Policy

Canada is not on track for a 1.5 
degree world

Canada’s GHG emissions - 
much higher than G20 average

Transport sector is 3rd largest 
source of CO2 emissions (30%)

Building emissions are far above 
G20 average

Canada has the highest energy 
supply per capita in the G20

To stay within 1.5 deg target 
land use and forest sector must 
be made a net sink of emissions
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Oil, Gas and the Climate: An Analysis of Oil and Gas Industry Plans for Expansion and Compatibility with Global Emission Limits4

Despite global recognition that we need to transition to a zero-carbon economy, oil companies continue to plan for 

and invest in new oil and gas projects. Data from Rystad Energy, an industry consultancy, indicates that the oil and gas 

industry is ignoring the significant risks of climate change, acting contrary to what is required, and instead planning to 

dramatically expand oil and gas production over the next decade and beyond. 

While capital expenditure (CapEx) on new oil and gas projects shrank after the low-price years of 2015 and 2016, it is 

now on a steady trend upward.9 We are already seeing the effects of overinvestment in the existing fossil energy system.  

In 2018, oil and gas production grew by more than 3 percent. Not surprisingly, global carbon dioxide emissions grew  

by a similar amount, the sharpest rise since 2011.

Figure 2 shows the rise in capital expenditure into developing new oil and gas production since 2018. CapEx is 

projected to reach USD 365 billion (real) in 2024. Between 2020 and 2024, projected CapEx spent on new oil and gas 

extraction projects totals USD 1.4 trillion (real). This figure is for upstream only and does not include many billions more 

expected to be spent on pipelines, export terminals and other oil and gas related infrastructure.

As a result of this investment, global annual oil and gas production is on a trajectory to rise 7% between 2019 and 

2024.10 By projecting production to 2050 from assets sanctioned for development over the next five years, total oil and 

gas unlocked reaches 197 billion barrels of oil and more than 1.1 quadrillion cubic feet of gas.11 This production locks in 

more than 148 GtCO2 from currently undeveloped reserves,12 equivalent to building 1200 new average U.S. coal-fired 

power plants.13 

THE OIL AND GAS INDUSTRY PLANS 
TO INCREASE CARBON EMISSIONS

Source: Rystad Energy UCube
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Figure 2: Global Upstream CaPex into New Oil and Gas Development

An Analysis of Oil and Gas Industry Plans 
for Expansion and Compatibility with 

Global Emission Limits

OIL, GAS AND 
THE CLIMATE:

December 2019

20



Global Crisis
Local Solutions

A Perspective by
Bruce Fleming-Smith
MRAIC LEED BD&C

Oil, Gas and the Climate: An Analysis of Oil and Gas Industry Plans for Expansion and Compatibility with Global Emission Limits6

Representatives of the oil and gas industry might 

challenge this analysis, arguing that increasing gas 

production is consistent with climate goals15 on the 

grounds that emissions can be captured by carbon 

capture and storage (CCS) or bioenergy with CCS 

(BECCS).16 This view is disputed by a growing 

number of scientists, economists and risk analysts. 

As the recent IPCC report warns, “carbon dioxide 

removal deployed at scale is unproven, and reliance 

on such technology is a major risk in the ability to 

limit warming to 1.5°C.”17 The economics of CCS are 

also unfavourable, and pilot projects to date have 

proven more costly and less effective than hoped.18 

Given renewable technologies have become cheaper 

than oil and gas, the additional cost of CCS would 

put fossil fuels at a further competitive disadvantage. 

BECCS is similarly unappealing. Offsetting a third 

of today’s fossil fuel emissions would require land 

equivalent almost to half of the world’s total crop-

growing area,19 risking large-scale food shortages, 

unsustainable freshwater use and massive habitat 

conversion.

Rob Bailey, formerly of Chatham House and now 

director of climate resilience at Marsh and McLennan, 

a global professional services firm, sums up the 

risk of relying on unproven technological fixes. 

“Speculative negative emissions technologies may 

be worse than chimeras if they result in the false 

comfort that continued fossil fuel emissions can 

simply be offset, thereby diverting financial and policy 

resources from conventional mitigation.  

This would be reckless.20

The Five-Year Threat: Oil and Gas Expansion Around the World
Map 1: Top 100 New Oil and Gas Projects (Shale and Conventional), by Projected Production, 2019-2025
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Carbon Capture and Storage (CCS)

Oil, Gas and the Climate: An Analysis of Oil and Gas Industry Plans for Expansion and Compatibility with Global Emission Limits 7

Figure 4: Top Countries by Projected Production from New Oil and Gas Development, 2020-2024

Focusing on just the next five years, we see a number of key countries emerge with substantial expansion plans. The 

graphs demonstrate the importance of the U.S., with Canada and Argentina posing the next most risk.

Source: Rystad Energy UCube 
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A huge acceleration in the 
extraction of fossil fuels has 
doubled their contribution to 
global warming since 1988.

Over half of global industrial 
emissions since human- 
induced climate change was 
officially recognized can be 
traced to just 25 corporate 
and state producing entities.
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FRACKING UP OUR WATER, HYDRO POWER AND CLIMATE: BC’S RECKLESS PURSUIT OF SHALE GAS 27

Figure 3: Shale Gas Industry Development Projected Hydro Demands

In a 2010 analysis forecasting future energy needs, BC Hydro noted the prospect for more than 
an eight-fold increase in power demand by the province’s oil and gas industry, which primarily in 
future years will be the shale gas industry.

“Over the last five years the load has been relatively flat at approximately 500 GWh. Over the next 
10 years, load is expected to dramatically grow to about 4,600 GWh. This is driven by anticipated 
gas development in North East BC and gas processing outside of the [region],” the BC Hydro 
analysis covering the 20 years ending in 2030/31 concluded.41 The same document went on to 
note that more than two thirds of that power demand (nearly 69%) was essentially attributable 
to projected shale gas developments in the Horn River and Montney basins.42

By autumn 2011, however, BC Hydro had revised its estimates upwards. By then it forecast that 
meeting future power demands in the province would be challenged by “unprecedented load 
growth,” driven by rapidly increasing shale gas developments in northern BC, and, to a lesser 
extent, prospective mining operations. The electric utility and Crown corporation estimated that 
future power needs in the shale gas industry would range between 2,300 megawatts and 3,250 
megawatts — a range that included gas developments in the Montney and Horn River basins and 
that assumed the construction of a number of northern LNG plants.43

To provide some perspective on future power demand in the shale gas sector the proposed 
Site C dam, which would be the third dam on the Peace River below the existing Peace Canyon 
and W.A.C. Bennett dams, is worth considering. Site C would be a 1,100 megawatt facility. If BC 
Hydro’s low estimate of future power needs in the shale gas sector materializes, slightly more 
than twice the equivalent power at Site C must be found; and if its high-end estimate is realized, 
nearly three times as much. The fossil fuel industry’s accelerating power needs are something BC 
Hydro does not discuss in some of its more non-technical literature on new hydro infrastructure 
(see Selling Site C on page 28)

Largely absent from 
the discussion have 
been broader questions 
about just where the 
ultimately finite amount 
of hydroelectricity 
produced in BC ought 
best to go, and whether 
a significant portion 
of relatively clean, 
renewable hydro power 
ought to service an 
expanded natural gas 
sector, with all the 
additional greenhouse 
gas emissions that 
electrical usage 
would facilitate.

Montney Basin 
demands

Horn River  
demands
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The proposed Site C dam would provide 1,100 
megawatts of additional hydroelectric capacity, 
less than half the low-end estimate of the shale 
gas industry’s future power needs (2,300 to 
3,250, assuming maximum LNG), and only 
about a third of the high-end projections.
Source: Bell 2011
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FRACKING UP OUR WATER, HYDRO POWER AND CLIMATE: BC’S RECKLESS PURSUIT OF SHALE GAS 13

is 5 billion cubic feet of gas per day or, on an annualized basis, 70 per cent of all the gas used in 
Canada in 2009.2

Such production may provide the provincial government with sizeable revenues in the coming 
years. According to a recent provincial government budget document, the loss today of natural 
gas production in its entirety would mean that the province foregoes $1.7 billion in gas royalties 
and leases, or fully 5 per cent of the province’s forecasted revenues for the fiscal year.3

People with working knowledge of what the industry requires to produce shale gas, however, 
note that there is a considerable environmental downside to a rapid escalation in production. In 
a recent energy industry publication, Grant Shomody, president of Grantech Engineering Inter-
national, noted that developments in the Montney Basin alone presented formidable problems:

If this play develops as producers hope, the number of wells being drilled would 
severely tax local water resources. In that case, we can expect a lot of ecologically 
related criticism. There’s also the problem of disposing of the frac water or treating it 
for reuse. It’s expensive, and Montney producers have not installed water treatment 
capability at their plants.4

Already in BC, industry records have been set for water usage at individual multi-well shale gas 
pads. Early last year, 980,000 cubic metres of water was pumped underground at a single well 
pad operated by Apache Canada, an amount the company reported to its shareholders set 
a new benchmark for the industry. The water usage — equivalent to 392 Olympic swimming 
pools — was used in 274 successive hydraulic fracturing procedures performed at 16 wells at a 
remote site in the Horn River Basin named for one of the principle water supplies for the frack 
job — Two Island Lake. Each well was fracked sequentially an average of 17 times. In addition to 
the freshwater pumped belowground, 1.1 million pounds of fine-grained sand was also pumped. 
Such sand is required to keep the cracks in the fractured rock open, allowing the gas to flow out. 
As well, an undisclosed amount of chemicals were also pumped belowground. The volume of 
chemicals pumped at fracking operations has been estimated to range between 2 per cent and 
.5 per cent of the total liquid stream5 — meaning that at Apache’s Two Island Lake multi-well site 
approximately 4,900 cubic metres of chemicals were injected.

Shale gas from BC’s 
two current major shale 
gas zones — the Horn 
River and Montney 
Basins — could account 
for fully 22 per 
cent of all of North 
American shale gas 
production by 2020.

Figure 2: Markets for BC Gas 2010, Gas Volume (billions of cubic metres) and Percentage

BC’s natural gas 
pipeline system
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Of the 41.25 billion cubic metres of natural gas  
produced in BC in 2010, only a fraction (12.8%)  
stayed in BC. About a third went to the U.S. via the  
Alliance pipeline through Chicago (12%) and the  
Westcoast pipeline through Huntington (19.5%).  
The lion’s share (55.7%) travelled the Nova  
pipeline to Alberta, where the biggest industrial  
user of natural gas is the tar sands industry.  
Source: BC Ministry of Energy, Mines and  
Petroleum Resources, Supply and Distribution 
of Natural Gas in British Columbia.

In 2010 only 12.8% of NG 
stayed in BC while 55.7% 
went to fuel the Alberta Tar 
Sands

Site C will provide 1,100 megawatts of new hydro capacity, less 
than half the low-end estimate of the shale gas industry’s future 
power needs.                       2011 report Canadian Centre for Policy Alternatives2011 report Canadian Centre for Policy Alternatives
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Fracking Up Our Water, 
Hydro Power and Climate
BC’S RECKLESS PURSUIT OF SHALE GAS

by Ben Parfitt

23



Global Crisis
Local Solutions

A Perspective by
Bruce Fleming-Smith
MRAIC LEED BD&CClimate Change

C
lim

at
e 

Ju
st

ic
e 

Pr
oj

ec
t

by Marc Lee

OCTOBER 2012

IN 2007, BC PASSED THE GREENHOUSE GAS REDUCTION TARGETS ACT, 
which set targets for the province’s greenhouse gas emissions (GHGs): a 33% 
decrease by 2020, 80% by 2050. This brief provides a reality check on these 
targets in light of proposals to dramatically increase natural gas production for 
shipment to Asia as liquified natural gas (LNG).

THE GOOD NEWS: As of 2010, BC’s GHG emissions fell by 4.5%, due to a com-
bination of climate policies and a flagging economy. BC would have already 
met its 2012 interim target of 6% below 2007 levels if not for emissions growth 
in the natural gas industry.

THE BAD NEWS: The BC government seems determined to break its own law 
on GHG emissions. This paper analyzes three possible scenarios for emissions 
growth under BC’s Natural Gas Strategy, and finds that increased development 
of fracking and LNG exports will make it virtually impossible for the province to 
reach its legislated GHG targets.

THE UGLY: BC’s targets do not count exports. The total amount of GHGs arising 
from natural gas production in BC by 2020 (much of it exported and burned 
in Asia) could range from 167 to 305 million tonnes per year. Increased global 
emissions would be equivalent to putting 24 to 64 million cars on the roads of 
the world.

Not only will expansion of the natural gas industry damage our environment 
and climate, but the economic benefits for ordinary British Columbians are 
incredibly small. There is still time to change course, as regulatory approvals 
and final investment decisions have not been made. Moreover, sticking to BC’s 
GHG law would lead to more and greener jobs for British Columbians.

BC’s Legislated Greenhouse 
Gas Targets vs Natural 
Gas Development
The Good, the Bad and the Ugly

revenues flowing in, but 
public subsidies flowing out

shale gas: green, transitional 
fossil fuel or worse than 
coal?

more brown gas means 
more demands for green 
hydro power

costs to our water, human 
health and safety

8 FRACKING UP OUR WATER, HYDRO POWER AND CLIMATE: BC’S RECKLESS PURSUIT OF SHALE GAS 

FRACKING AND WATER REGULATION WOES

In the past 13 years, the BC government has reduced oversight of the oil and gas industry, thus 
enabling its rapid expansion. The fundamental change came in 1998, when BC established the 
Oil and Gas Commission (OGC) as a single regulatory body for the oil and gas industry.

Everything from logging and road-building approvals to the issuance of temporary water with-
drawal authorizations is now handled by the OGC. This fundamental shift in industry oversight 
was followed in 2003 by the BC Oil and Gas Development Strategy, which included road infra-
structure credits, royalty reductions, and regulatory “streamlining” — subsidies that saved the 
industry hundreds of millions of dollars.

Four years later, a short-lived provincial record for the sale of petroleum and natural gas rights 
(almost exclusively natural gas from shale deposits) was set.

When the OGC was created, it was also granted powers under the Water Act to assign to natural 
gas companies temporary rights of access to public waters, known as Section 8 permits. With this 
amendment, oil and gas companies became the only companies in BC to gain rights of access to 
water from an entity other than the provincial Water Stewardship Branch. Meanwhile, all other 
water users, from pulp and paper mills, to irrigation districts, to public utilities and municipalities, 
had to — and still must — receive approval from provincial water stewardship officials.

The regulations governing water use in BC remain hopelessly outdated, a fact highlighted by the 
current government’s commitment to modernizing the Water Act. With growing questions being 
raised about water usage by the industry, the OGC decided in March 2011 to require natural gas 
companies to report their water usage under Section 8 permits. Welcome as the initiative was, the 
resulting reports failed to capture substantial volumes of water accessed by natural gas companies 
and obtained from sources not requiring OGC approvals.

A shale gas well pad 
under development 
in the Farrell Creek 
area near Hudson’s 
Hope is indicative 
of the large scale of 
fracking operations 
in northeast BC, 
where a lack of water 
regulation is a worry 
to local residents.

2010 CCPA 
report

10 FRACKING UP OUR WATER, HYDRO POWER AND CLIMATE: BC’S RECKLESS PURSUIT OF SHALE GAS 

“BC’s shale gas production is the natural 
gas equivalent of Alberta’s tar sands oil. 
Both require tremendous amounts of 
water and energy to produce..” 2011  
Canadian Centre for Policy Alternatives
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CDP Global Water Report 2018

Written on behalf of 650 investors with US$87 trillion in assets

DISCLOSURE INSIGHT ACTION

TREADING WATER
Corporate Responses to Rising Water Challenges

CDP Global Water Report 2018
9

62%

50%

58%

47%
48%

49%

41% 41%

31%
24%

61%

For more information on each country’s performance, see Appendix III on p.42

Water withdrawals in 2018: ^  About the same   ^  Higher   ^  Lower   ^  First year of measurement

Facilities at risk across the world

For more information on each sector’s performance, see our sector summaries on p.18
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“The world is not on track to meet our global water goal of 
ensuring availability and sustainable management of water and 
sanitation for all... Unsurprisingly, evidence is mounting that a 
failure to achieve our global goals poses a serious threat to 
financial stability.”

Facilities at risk 
across the world
water withdrawls in 2018

Global report on water security 
protocols of 2,114 companies 
representing over US$18 trillion in 
market capitalization.
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INCOME GROWTH
GDP growth for non-
OECD countries will 
exceed 5% through 
2025, making comfort 
economical for millions 
of new consumers

Cooling demand in
developing economies

will increase
5X by 2050

A WARMING PLANET 
Global average 
temperatures expected 
to rise over 2.0°C by 
2100, making summers 
longer and hotter

POPULATION 
GROWTH 
Population is growing by 
over 75 million 
people/year, with 90% of 
growth in developing 
countries

URBANIZATION 
Global urban 
population is 
projected to grow 
by 2.5 billion by 
2050.

Solving the Global 
Cooling Challenge
How to Counter the Climate Threat from Room Air Conditioners

By Iain Campbell, Ankit Kalanki, and Sneha Sachar

  R
O

CKY MOUNTA
IN

 

       INSTIT UTE

A report by

90%
United 
States

16%
Brazil

89%
Japan & 
Korea60%

China

9%
Indonesia

7%
India

16%
Mexico

Figure 1.2: 
Households with air conditioning today (percent) 

Growth Drivers

A Warming Planet

Population Growth

Urbanization

Income Growth

50 page report by Rocky Mountain 
Institute (RMI) www.rmi.org

“Comfort cooling represents one of the 
largest end-use risks to our climate, and 
the residential sector alone is set to 
account for an over 0.5degC increase in 
global temperatures by 2100” (RMI report)
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Figure 1.4:  
Global room air conditioner stock projections by region 2016–2050 
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| viiiSOLVING THE GLOBAL COOLING CHALLENGE: 
How to Counter the Climate Threat from Room Air Conditioners

Projected global increase 
(2016 - 2050) in room air 
conditioner (RAC) stock 

“RAC units in service is estimated to 
increase from 1.2 billion units today to 4.5 
billion units by 2050. Much of this growth 
comes from emerging economies, which will 
see a five-times (5X) increase in the 
number of RACs between now and 2050.”
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The Carbon Majors Database
CDP Carbon Majors Report 2017
100 fossil fuel producers and nearly 1 trillion tonnes of greenhouse gas emissions

CDP Report | July 2017
Author: Dr. Paul Griffin

Partner

The Carbon Majors Database brings a 
fresh perspective to global greenhouse 
gas (GHG) emissions by attributing 
them to companies.

Fossil fuel extraction companies 
will need to plan their future in the 
context of a radical transformation 
of the global energy system.

28



Global Crisis
Local Solutions

A Perspective by
Bruce Fleming-Smith
MRAIC LEED BD&CClimate Change

Recovering�Climate�Costs
Presentation�to�City�of�Richmond

Apr.�23,�2019

Gordon�Cornwall,�for�West�Coast�Environmental�Law

&
1
&
/������

Climate Adaptation 
and Liability:
A Legal Primer and Workshop Summary Report

JANUARY 2018

Climate�change�is�here,
it’s�costly,

and�it’s�going�to�cost�more.

Grand�Forks,�2018

Vancouver,�2018

Fort�MacMurray,�2016

BC�interior,�2017

&
1
&
/������

2019 presentation 
Gordon Cornwall
West Coast 
Environmental Law
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TRILLION DOLLAR  
TRANSFORMATION

Fiduciary Duty, Divestment, and  
Fossil Fuels in an Era of Climate Risk

Adaptation
Canada’s Top Climate Change 
Risks
2019 - 88 page report published by:
The Council of Canadian Academies

   

Canada’s Top Climate Change Risks

The Expert Panel on Climate Change Risks and Adaptation Potential

     ASSESSING EVIDENCE
          INFORMING DECISIONS

2016 - 40 page report published by:
Centre For International 
Environmental Law

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: ICLEI Canada 
For: Town of Qualicum Beach 
  
 

 
 
 

Adaptation Changemakers 
Qualicum Beach 
 

Project Launch Workshop 
Meeting Summary 
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CANADA’S CHANGING CLIMATE REPORT – EXECUTIVE SUMMARY

 16 

Our future: choices matter

The effects of widespread warming are evident in many parts of Canada and are projected to intensify in 
the future. The rate and magnitude of climate change under high versus low emission scenarios project 
two very different futures for Canada. Scenarios with large and rapid warming illustrate the profound 
effects on Canadian climate of continued growth in greenhouse gas emissions. Scenarios with limited 
warming will only occur if Canada and the rest of the world reduce carbon emissions to near zero early in 
the second half of the century and reduce emissions of other greenhouse gases substantially. {3.3, 4.2}

Beyond the next few decades, the largest uncertainty about the magnitude of future climate change is rooted 
in uncertainty about human behaviour, that is, whether the world will follow a pathway of low, medium, or high 
emissions. Given this uncertainty, projections based on a range of emission scenarios are needed to inform 
impact assessment, climate risk management, and policy development. {3.3, 4.2}.

Figure ES.10. Projected annual temperature change for Canada under a low emission scenario (RCP2.6) (left panel) and a 

high emission scenario (RCP8.5) (right panel) for the late century. Projections are based on the Coupled Model Intercompar-

ison Project (CMIP5) multi-model ensemble. Changes are relative to the 1986–2005 period.  From Chapter 4 Figure 4.8.

High 
global 
emission 
scenario

LOW GLOBAL EMISSION SCENARIO HIGH GLOBAL EMISSION SCENARIO

R E PO RT

Canada's 
Changing 
Climate 
Report

CCCR2019

CANADA’S CHANGING CLIMATE REPORT – EXECUTIVE SUMMARY

 15 

Figure ES.9. Projected relative (local) sea-level change along Canadian coastlines at the end of the century. Changes in local 
sea level are a combination of global sea level rise and local land subsidence or uplift. Projections shown are the median 

projection based on a high emission scenario (RCP8.5) and are relative to the average conditions in the 1986–2005 period. 
From Chapter 7 Figure 7.16.

2019 Government of Canada Report

Adaptation 
Versus
Mitigation
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Text

Best single source for Global View 
on global warming solutions.
Published by Penguin - 2017

see pages 222 - 223 for
Summary Of 180 Solutions By Overall Rank 

The book Covers 8 Sectors:
Energy
Food
Women & Girls
Buildings & Cities
Land Use
Transportation
Materials

Energy includes:    19 - 2 page reports       First 5 of 19 are:
Wind Turbines   #2       (rank by 2050)
Microgrids         #78      Each mitigation path includes 3 metrics:
Geothermal       #18                             Gigatons CO2 reduced
Solar Farms        #8                               Net Cost
Rooftop Solar     #10                             Net Savings

Top 10 of 80 Mitigation Strategies:
1 - Refrigeration         
2 - Wind Turbines
3 - Reduced Food Waste
4 - Plant Rich Diet
5 - Tropical Forests
6 - Educating Girls
7 - Family Planning
8 - Solar Farms
9 - Silvopasture
10 - Rooftop Solar
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Rank Solution Sector

TOTAL
ATMOSPHERIC

CO2-EQ
REDUCTION

(GT)
NET COST

(BILLIONS US $)
SAVINGS

(BILLIONS US $)

1034.75 $29,609.30 $74,362.37

1

Refrigerant

Management

(/solutions

/materials

/refrigerant-

management)

Materials
(/solutions

/materials)

89.74 N/A $-902.77

2

Wind Turbines

(Onshore)

(/solutions

/electricity-

generation/wind-

turbines-onshore)

Electricity
Generation
(/solutions

/electricity-

generation)

84.60 $1,225.37 $7,425.00

3

Reduced Food

Waste (/solutions

/food/reduced-

food-waste)

Food
(/solutions/food

)

70.53 N/A N/A

4

Plant-Rich Diet

(/solutions

/food/plant-rich-

diet)

Food
(/solutions/food

)

66.11 N/A N/A

5

Tropical Forests

(/solutions/land-

use/tropical-

forests)

Land Use
(/solutions

/land-use)

61.23 N/A N/A

6

Educating Girls

(/solutions/women-

and-

girls/educating-

girls)

Women and
Girls (/solutions

/women-and-

girls)

51.48 N/A N/A

7

Family Planning

(/solutions/women-

and-girls/family-

planning)

Women and
Girls (/solutions

/women-and-

girls)

51.48 N/A N/A

8

Solar Farms

(/solutions

/electricity-

generation/solar-

farms)

Electricity
Generation
(/solutions

/electricity-

generation)

36.90 $-80.60 $5,023.84

9
Silvopasture

(/solutions

/food/silvopasture)

Food
(/solutions/food

)

31.19 $41.59 $699.37

10

Rooftop Solar

(/solutions

/electricity-

generation/rooftop-

solar)

Electricity
Generation
(/solutions

/electricity-

generation)

24.60 $453.14 $3,457.63

Summary of Solutions by Overall Rank | Drawdown https://www.drawdown.org/solutions-summary-by-rank

1 of 9 2020-02-05, 11:00

2315
GtCO2

495

2810
GtCO2

Total carbon budget for 50% chance of success
of staying below *'.ì< of global warming

CO2 emitted by the fossil fuel industry
up to end 2019

Carbon budget left from beginning of 2020

At current rate of 43.1 GtCO2�\HDU�WKH����Ü&
carbon budget is exhausted in 11.5 years.

2020 2021 2022 2023

2024 2025 2026 2027

2028 2029 2030 2031

Climate change can only be tackled by reducing emissions.
How is this transforming the energy sector?

What are the implications for the 
industry and the drivers for the 
low-carbon energy transition?

EXHAUSTED

Top 10 of 80 Mitigation 
Strategies

1 Refrigeration                        
2 Wind turbines                       
3 Reduced Food Waste            
4 Plant Rich Diet                     
5 Tropical Forests                     
6 Educating Girls                     
7 Family Planning                     
8 Solar Farms                          
9 Silvopasture                          
10 Rooftop Solar                     

89.7 Gt reduced
84.6 Gt      “
70.5 Gt      “
66.1 Gt      “    
61.2 Gt      “
59.6 Gt      “
59.6 Gt      “
36.9 Gt      “
31.2 Gt      “
24.6 Gt      “

Gt CO2 Reductions are 
for 2020 - 2050
from DRAWDOWN
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Zeroing in  
on Emissions
Canada’s clean power  
pathways – A review

SPECIAL REPORT Table of Contents
Credits and Acknowledgements 

Forward 

Table of Contents

Executive Summary 

Introduction: the challenges and opportunities of getting to zero 

What we did

10 Strategies for deep greenhouse gas emissions reductions 

1. Accelerate clean power 

2. Do more with less energy 

3. Electrify just about everything 

4. Free industry from emissions 

5. Switch to renewable fuels 

6. Mobilize money 

7. Level the playing field 

8. Reimagine our communities 

9. Focus on what really matters 

10. Bring everyone along

Conclusion: What getting to zero implies for Canada’s energy system 

Endnotes 

Appendix

67 page Report
David Suzuki Foundation

51

Photo by Green Energy Futures

As climate policy rolls out across 
the globe and as trillions are 
invested in the clean economy, 
the next three decades will be 
a time of tremendous social, 
economic and technological 
change. Solutions based on 
science that bring everyone 
along will be critical.
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A 26-Week Transition Program for Canada 
 

By Guy Dauncey, FRSA, PIBC (Hon) 
 
 

This is a work of imagination. 
But the urgency of the crisis is real,  

the need for the suggested programs is real, 
and the data included in these proposals is real. 

 

 
January 2020 

“What could the government of Canada 
do if its Ministers, MPs and Civil servants 
really understood the severity of the 
climate emergency, and the urgency of 
the need?” 
(first sentence of CLIMATE EMERGENCY)

Climate Emergency: A 26-Week Transition Program for Canada 5 

Table of Contents 
 
January: Climate Foundations   6 

 

Week 1, January 6th Climate Governance 
Week 2, January 13th  A Green New Deal  
Week 3, January 20th Canada’s Carbon Tax 
Week 4, January 27th Our Climate Investment 

 
 

February: Engaging Canadians   10 
 

Week 5, February 3rd Climate Engagement 
Week 6, February 17th Prairie Solutions 
Week 7, February 10th  Climate Education 
Week 8, February 25th  Cohesive Communities 

 
 

March: Buildings and Transportation  13  
 

Week 9, March 30th Green Buildings 
Week 10, March 2nd Walking, Cycling and Transit 
Week 11, March 9th Electric Vehicles 
Week 12, March 16th Zero Emissions Railways, Freight and Equipment 
Week 13, March 23rd Sustainable Aviation 

 
 

April: Canada’s Energy     18 
 

Week 14, April 6th Renewable Electricity 
Week 16, April 20th  A Renewable Energy Grid 
Week 15, April 13th First Nations and Rural Opportunities  
Week 17, April 27th Fossil-Fuel Wind-Down 

 
 

May:  A Green Economy    22 
 

Week 18, May 4th Green Business 
Week 19, May 11th A Circular Economy 
Week 20, May 18th Green Industry 
Week 21, May 25th Green Finance  

 
 

June: Protecting Nature    26 
 

Week 22, June 1st Regenerative Forestry  
Week 23, June 8th Regenerative Farming  
Week 24, June 15th  Ecological Protection and Restoration 
Week 25, June 22nd Climate Adaptation and Preparedness 
Week 26, June 29th  Global Engagement 

 

 
Appendix 1: Climate Funding 
Appendix 2: Highlights 

	  

Governance

Engagement

Buildings

Transportation

Energy

Green Economy

Environment
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CHARGING FORWARD
A BLUEPRINT FOR CLEAN AND AFFORDABLE  

ELECTRIC CARS IN BRITISH COLUMBIA

Recommendations to the Government of British Columbia 
on design of the zero-emission vehicle standard

February 19, 2019

Authors: Dr. Jonn Axsen, Sustainable Transportation 
Action Research Team and Ian Bruce and Patricia 
Lightburn, David Suzuki Foundation

Climate Solution Series 

“British Columbia’s 
transportation system 
represents nearly 40 % of 
the province’s emissions...”
(February 19, 2019 Climate Solution Series)

Do we have a proud new 
owner of an EV who wants 
to submit a photo showing 

them with their car and their 
roof-top PV array in the 

background? 
(This space is yours.)
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EXHIBIT 28

BREAKTHROUGH BATTERIES: POWERING THE ERA OF CLEAN ELECTRIFICATION | 41

Text

URBAN
Urban locations can leverage existing gas station infrastructure 
to provide DC fast charging at gas stations. Electrolyte can be 
recharged at nearby renewable energy power plants.

Rural locations co-located with energy production can use high-power 
batteries for fast charging that can provide more than 100,000 cycles.

RURAL

Flow-battery electrolyte

EXHIBIT 29 
Battery-Based Strategies for Integrating DC Fast Charging

BREAKTHROUGH BATTERIES: POWERING THE ERA OF CLEAN ELECTRIFICATION | 43

 

BREAKTHROUGH BATTERIES 
Powering the Era of Clean Electrification

BY CHARLIE BLOCH, JAMES NEWCOMB, SAMHITA SHILEDAR, AND MADELINE TYSON

  R
O

CKY MOUNTA
IN

 

       INSTIT UTE

2019 - 84 page Report
published by:
Rocky Mountain Institute
www.rmi.org
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Shipping and Climate Change 
International Law and Policy Considerations 

SPECIAL REPORT

Aldo Chircop, Meinhard Doelle and Ryan Gauvin

“This report investigates the international law 
and policy challenges to the determination of the 
international shipping industry’s contribution to 
climate change mitigation efforts through
the International Maritime Organization (IMO)”

International shipping emissions are not included in 
any national commitments under the Paris Agreement.

2018 CIGI publication
Centre for International Governance and Innovation

“the overall focus of the 
Paris Agreement is on 
global emissions and a 
global temperature goal of 
“well below” 2°C while 
striving for 1.5°C. Article 
4.1 of the Paris Agreement 
refers to all emissions and 
does not exclude emissions 
from international 
shipping.”

38



Global Crisis
Local Solutions

A Perspective by
Bruce Fleming-Smith
MRAIC LEED BD&CClimate Change

/�##����(��.�8�&���&���'�)00����)&������0)&�"��'��&��)�
�����	

555��)&�'�&#&��0�(
)0��&
3���&)#%&'��()��&:3���&)#8���;�0����

����	
�������

���������������������
���� ���� ���!�������"#��	��$��%	&���$

%'�(()))*
	�+,�����*��(��(
�%��

�!��	-	
����
�&	�'�,����
���	
��	��'$�%%��&

.��$	���/�	#
0�1�����2	�3��0�4�5���1�+��'�0��$��'
%$��.�6�	+�0�.	��	
�$	����	�7�/��'
	�����
$

/���
��
$�'�	�
����������	
���	��������
��	������
�������
�������������
�����	�
���	�	
��	���	�������	�������� !"#$%��&!�	'	�
�
���(�	���)�����
�	����	���������(������	�
�*����+�
#$,$��#"--�#"./��0&1,�#"2#"$"3#4-56"-!2!"#$2#4-#"/5

/����3�
�
$�'�	�
������������	

������
�������
���������������������

������������������� ��!�"#�����"$�%&'��()
*+�,(���-���)�&��)���)$#���.�/�)&0�
1����

!�"#������&#&�	�������������

2�"(��$����)��0#���������3���&)#�

���0#��4�5�	���66

7�5���#)����)��0#���

7�5�8����()�9��)�)

8�&��)��0#��	���7�5�0�&��)��0#���

“Despite emissions from international shipping not being 
included explicitly within the Paris Agreement, the 
Agreement’s temperature goals imply that total emissions from 
all sources, including international shipping, need to reduce.”
(Published article published in Climate Policy  Vol 18/No 8-2018)

“With international shipping activity occurring in international waters, 
it is difficult, both in principle and practice, to apportion shipping 
emissions to individual nations

For comparison, however, consider the example of a container vessel 
owned by a Danish company, flying a Marshallese flag, chartered by a 
French shipping company, crewed mainly by Russians and Malaysians, 
that loads containers in Shanghai, offloading and then loading 
containers in Singapore, as well as in ports in many countries in 
Northern Europe, making it difficult to apportion emissions from the 
voyage.” (Traut et al, Climate Policy 2018)

“For the shipping industry to 
deliver mitigation in line with 
the Paris Agreement, virtually 
full decarbonization needs to 
be achieved. In the near term, 
immediate and rapid 
exploitation of available 
mitigation measures is of 
critical importance, as any 
delay in the transition will make 
the challenge much harder and, 
with a view to the Paris 
Agreement’s ambitious 
temperature goals, potentially 
infeasible.”
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GREENHOUSE GAS EMISSIONS FROM GLOBAL SHIPPING, 2013–2015
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Figure 3. Fuel consumption by international, domestic, and fishing activity, 2015

Sources: IEA (2017) and this analysis

4.2 CO2 EMISSIONS

4.2.1 Fleetwide
Ships emitted 932 million tonnes of CO2 in 2015. Figure 4 shows the distribution of 
CO2 emissions from total shipping (international + domestic + fishing) for 2015. Major 
shipping routes are clearly visible.

Figure 4. Global distribution of shipping CO2 emissions, 1$x 1$, 2015

OCTOBER 2017

GREENHOUSE GAS EMISSIONS 
FROM GLOBAL SHIPPING, 2013–2015
NAYA OLMER, BRYAN COMER, BISWAJOY ROY, XIAOLI MAO, AND DAN RUTHERFORD

2017 - 38 page report published by:
International Council on Clean Transportation
www.theicct.org

“Despite international shipping being 
excluded from the Paris Agreement, the 
International Maritime Organization 
(IMO) is developing its own strategy to 
reduce GHGs from ships.”

“If treated as a country, international 
shipping would have been the sixth 
largest emitter of energy-related CO2 
in 2015, just above Germany.”

Global distribution of Shipping CO2 emissions 2015
(ICCT report 2017)
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GREENHOUSE GAS EMISSIONS FROM GLOBAL SHIPPING, 2013–2015

tonnes to 1,025 million tonnes. Similarly, on a 20-year timescale, CO2-eq emissions 
increased from 1,189 million tonnes to 1,222 million tonnes. 

THREE SHIP CLASSES AND SIX FLAG STATES ACCOUNT FOR MOST 
CO2 EMISSIONS
Three ship classes accounted for 55% of the total shipping CO2 emissions: container 
ships (23%), bulk carriers (19%), and oil tankers (13%), as shown in Figure ES-2. 
These three ship classes also accounted for 84% of total shipping transport supply 
(deadweight tonne nautical miles, or dwt-nm). Similarly, out of the 223 flag states, 
most CO2 emissions can be attributed to ships flying six flags: Panama (15%), China 
(11%), Liberia (9%), Marshall Islands (7%), Singapore (6%), and Malta (5%). These flags 
also have large numbers of ships registered to them and account for 66% of the global 
shipping fleet’s deadweight tonnage. Although all ships and flags have a role to play 
in combating climate change, reducing emissions will require addressing these major 
ship classes and flags in a way that minimizes both impacts on vulnerable states and 
potential competitive distortions. 

 

Panama
15%

China 11%

Liberia
9%

Marshall
Islands

7%
Singapore

6%
Malta

5%

Other 217
Flag States

47%

Container
Ships
23%

Bulk
Carriers

19%

Oil
Tankers

13%

Other 19 
Ship Classes

45%

Figure ES-2. Share of CO2 emissions by ship class (left) and flag state (right), 2013–2015

BLACK CARBON IS A MAJOR CONTRIBUTOR TO SHIPPING’S 
CLIMATE IMPACTS
After CO2, black carbon (BC) contributes the most to the climate impact of shipping, 
representing 7% of total shipping CO2-eq emissions on a 100-year timescale and 
21% of CO2-eq emissions on a 20-year time scale (Figure ES-3). Because BC is a 
short-lived climate pollutant, reducing BC emissions from ships would immediately 
reduce shipping’s climate impacts. Until now, BC has been largely ignored as a climate 
pollutant from ships. In this study, we report the “missing inventory” of BC emissions 
that ought to be considered when evaluating the climate impacts of shipping.

Three ship Classes And six Flag States 
Account for most CO2 Emissions

Share of CO2 emissions by ship class (left) and flag states (right) 2013-15

“Black Carbon is a Major 
Contributor to Shipping’s 
Climate Impacts.”
(2017 - ICCT Report)

ICCT Summary Points
Shipping GHG emissions are increasing despite efficiency improvements.

Emissions are concentrated in a handful of ship classes and flag states.

Black carbon is a major contributor to shipping’s climate impacts.

The biggest ships are speeding up and emitting more GHGs.

Concerted action is required to improve energy efficiency of shipping 
and to develop and deploy alternative fuel and propulsion concepts.
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How Big is The Problem?
Calculating the Climate Costs of Plastics

Extraction and Transport
Refining and Manufacture
Plastic Waste Management
Plastic in the Environment
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Petrochemical Products from Various Feedstocks

Source: Presentation, Mitsubishi Chemical Techno-Research, Global Supply and Demand of Petrochemical Products relied on LPG as Feedstock (Mar. 7, 2017) 
(on file with authors).
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The Growth of Petrochemical Production
Analyses of the plastic and petrochemical indus-
tries are largely consistent in forecasting signifi-
cant growth in both production and consumption 
of plastic over the next several decades. WEF 
predicts growth in plastic production of 3.5–3.8 
percent per year through 2050.38 Material Eco-
nomics projects plastic production to more than 
double, from just over 320 million Mt per year in 
2015 to over 800 million Mt per year by 2050.39 

IEA predicts slightly slower growth, but still   
projects a nearly 70 percent increase in key ther-
moplastic production between 2017 and 2050.40 
Consistent with the growth in plastic production, 
estimates from Mitsubishi Chemical Techno- 
Research project growth in the production of  
ethylene and propylene, the key feedstocks for 
the main thermoplastics, of 2.6 percent and 4.0 
percent per year, respectively, through 2025.41

Boxes with outlines are processes; 
boxes without outlines are products.
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Plastic Production Will Increase Significantly
US natural gas sector. This focus ensured that a 
robust profile of emissions could be produced, 
whereas limitations in data access and variability 
in regional emissions data would make such  
global measurements extremely difficult. None-
theless, a description of the global oil market  
and its emissions is warranted to provide a rough 
estimate of the scale of emissions from oil pro-
duction, as well as an understanding of the  
limitations in constructing emissions analyses. 

The CO2e emissions per barrel of oil produced 
varies greatly between sources of oil. According 
to a 2015 report from the Carnegie Endowment 
for International Peace, the carbon intensity of oil 
can vary by over 80 percent per barrel between 
the lowest- and highest-emitting oils.47 A recent 
analysis of nearly 9,000 oil fields determined a 
weighted-average carbon intensity for “well-to-
refinery” oil production and concluded that global 
well-to-refinery emissions in 2015 were approxi-
mately 1.7 Gt CO2e.48 Apportioned for the approxi-
mately four percent of oil used as chemical feed-
stock for plastic,49 an estimate of 68 million   
Mt CO2e can be produced for the contribution  
of emissions from oil production to plastic   
production in 2015. 

This estimate has significant limitations, however. 
While it is true that approximately four percent  
of oil is used as material feedstock for plastic  
production, that contribution is not distributed 
evenly. The carbon intensity of the specific oil 
sourced will affect the carbon intensity of the 
subsequent plastic produced, and as noted   
earlier, that carbon intensity can vary greatly. 
Moreover, because crude oil is widely traded, 
plastic production and oil production are not as 
geographically tied as is the production of plastic 
from natural gas. Nonetheless, while this estimate 
should not be relied on for formal greenhouse  
gas accounting, it demonstrates the scale of 
emissions from plastic production.

After extraction and transportation, oil is refined. 
The refining process produces naphtha, which can 
then be cracked to produce olefins for plastic 
production, and may also directly produce olefins 
through the fluid catalytic cracking of lighter  
elements in the oil. Global emissions from steam 
cracking for both ethane and naphtha are   
addressed in the next section. 

Calculating the exact greenhouse gas emissions 
from oil refining is challenging, but estimates may 
be made. One from Moody’s places greenhouse 

B O X  4

Coal-to-Chemicals and Greenhouse Gas Emissions

It is possible to make olefins, the base chemicals for plastic production, 
from coal feedstocks. This process is sometimes called coal-to-olefins,  
coal-to-chemical, or methanol-to-olefins (as methanol is often made 
from coal feedstocks). This process is typically not cost competitive 
with plastic production from oil or gas feedstocks and is only used   
in China. 

Converting coal into methanol and subsequently converting methanol  
into olefins is an extremely energy-, water-, and emissions-intense  
process. Ethane and naphtha cracking release 1.0–1.2 and 1.6–1.8 Mt 
CO2e per Mt olefin produced, respectively. According to an estimate 
from HSBC Bank, coal-to-olefins processes, in contrast, emit 7.1–10.6  
Mt CO2 per Mt of olefin produced.50 It is unsurprising, then, that Olivier 
Thorel, an executive at Shell Chemicals, described the process as  
“massive CO2 machines that make chemicals as a sidestream.”51

The future of the coal-to-olefins process is not clear. Massive invest-
ments in new coal-to-olefins capacity have been announced, although 
competing shipments of US natural gas and naphtha feedstocks may 
affect those plans. Either way, this form of producing plastic is a pro-
found climate problem above and beyond the already problematic  
lifecycle of plastic produced from oil or gas. From a climate, energy-
use, and water-use perspective, preventing the construction of addi-
tional coal-to-olefins production plants should be a high priority.

2100’90’80’70’60’50’40’30’202015
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World Plastics Demand May Increase Significantly 
Projections based on business-as-usual growth predict markedly 
increased plastic use through 2100.

Source: Material Economics, The Circular Economy (2018).
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metric tons of CO2e per year are attributable 
to plastic production, mainly from extraction 
and refining. 

 Refining and Manufacture
 Plastic refining is among the most greenhouse-

gas-intensive industries in the manufacturing 
sector—and the fastest growing. The manu-
facture of plastic is both energy intense and 
emissions intensive in its own right, producing 
significant emissions through the cracking of 
alkanes into olefins, the polymerization and 
plasticization of olefins into plastic resins, and 
other chemical refining processes. In 2015,  
24 ethylene facilities in the US produced   
17.5 million metric tons of CO2e, emitting as 
much CO2 as 3.8 million passenger vehicles. 
Globally in 2015, emissions from cracking  
to produce ethylene were 184.3–213.0 million 
metric tons of CO2e, as much as 45 million  
passenger vehicles driven for one year. These 
emissions are rising rapidly: a new Shell ethane 
cracker being constructed in Pennsylvania 
could emit up to 2.25 million tons of CO2e each 
year; a new ethylene plant at ExxonMobil’s 
Baytown, Texas, refinery could release up to  
1.4 million tons. Annual emissions from just 
these two new facilities would be equal to 
adding almost 800,000 new cars to the road. 
Yet they are only two among more than 300 
new petrochemical projects being built in  
the US alone—primarily for the production  
of plastic and plastic feedstocks. As this report 
documents, moreover, these figures do not 
capture the wide array of other emissions  
from plastic production processes. 

 
 Waste Management

 Plastic is primarily landfilled, recycled, or  
incinerated—each of which produces varying 
amounts of greenhouse gas emissions. Land-
filling emits the least greenhouse gases on an 
absolute level, although it presents significant 
other risks. Recycling has a moderate emis-
sions profile but displaces new virgin plastic  
on the market, making it advantageous from 
an emissions perspective. Incineration leads  
to extremely high emissions and is the primary 
driver of emissions from plastic waste man-
agement. Globally, the use of incineration  
in plastic waste management is poised to  
grow dramatically in the coming decades. 

 US emissions from plastic incineration in 2015 
are estimated at 5.9 million metric tons of 
CO2e. For plastic packaging, which represents 

KEY FINDINGS

Current Greenhouse Gas Emissions from the 
Plastic Lifecycle Threaten Our Ability to Meet 
Global Climate Targets
In 2019, the production and incineration of plastic 
will add more than 850 million metric tons of 
greenhouse gases to the atmosphere—equal to 
the emissions from 189 five-hundred-megawatt 
coal power plants. At present rates, these green-
house gas emissions from the plastic lifecycle 
threaten the ability of the global community  
to meet carbon emissions targets. 

 Extraction and Transport
 The extraction and transport of fossil fuels for 

plastic production produces significant green-
house gases. Sources include direct emissions, 
like methane leakage and flaring, emissions 
from fuel combustion and energy consump-
tion in the process of drilling for oil or gas, and 
emissions caused by land disturbance when 
forests and fields are cleared for wellpads  
and pipelines. 

 In the United States alone in 2015, emissions 
from fossil fuel (largely fracked gas) extraction 
and production attributed to plastic production 
were at least 9.5–10.5 million metric tons of 
CO2 equivalents (CO2e) per year. Outside the 
US, where oil is the primary feedstock for  
plastic production, approximately 108 million 

F I G U R E  1

Emissions from the Plastic Lifecycle

Source: © CIEL
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“If growth trends continue, plastic 
will account for 20 percent of 
global oil consumption by 2050.”
www.ciel.org

Petrochemical Products from Feedstocks
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FILTHY FASHION SCORECARD

Filthy Fashion Climate Scorecard
We graded 45 top fashion companies on the strength of their climate commitments. All

claim to care about sustainability, but only some are rising to the climate challenge –

while others are still wearing last season's greenwash.

In the green: these climate goals
put the world on a pathway to 1.5
degrees or less of warming

In the yellow: these climate goals
put the world on a path to 2
degrees or less of warming

In the orange: climate goals on a
path to 2 degrees of warming

In the red: these companies'
climate goals will put the world on
a path to climate catastrophe, with
3+ degrees of warming
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Stand.earth launched the #FilthyFashion 
campaign in July 2017 to call on the fashion 
industry to adequately address the climate 
cr is is by making meaningful c l imate 
commitments through its global supply chains.
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The Financial Case for Fossil Fuel Divestment 

 

7 

solely by analysis of spreadsheets or by the ruminations of specialized financial analysts. The 
issue requires leadership. The financial case for divestment seeks to align climate goals with the 
broader technological and financial forces taking place around the world. The climate effort is 
a permanent part of public dialogue being carried out by grassroots leaders and experts 
across our technological, scientific, financial, political, and legal institutions. It is also a 
permanent part of forward- looking economic growth. New industries are growing, job 
opportunities are being created, and whole communities are coming to life.  
 
Playing a fiduciary role and filling broader responsibilities as citizens, family members, and 
community members are not in conflict with one another. They are fused. The fiduciary 
question— why are we in fossil fuels? — is only the start. The larger divestment question is: What 
are the standards of care and diligence that today’s fund trustees wish to pass on to those 
who come next?   
 
The Financial Performance of the Fossil 
Fuel Sector Has Been Weak  
 

The Sector, Once a Market Leader, Now Lags 
 
For decades, the fossil fuel sector literally fuelled the growth of the world economy. Coal was 
essential to the Industrial Revolution. During the early part of the 20th century, oil and gas 
leaped over coal, and together these fuel sources helped drive the economic growth of the 
U.S. 
 
Table 1: Standard and Poor’s Top Ten 1980-2018 
 

 1980 1990 2000 2010 2018 
1 IBM IBM GE Exxon* Apple 
2 AT&T Exxon* Exxon* Apple Microsoft 
3 Exxon* GE Pfizer Microsoft Amazon 
4 Standard Oil 

Indiana* 
Phillip Morris Citigroup Berkshire Facebook 

5 Schlumberger* Shell Oil* Cisco 
Systems 

GE Berkshire 

6 Shell Oil* Bristol Meyers Walmart Wal-Mart JP Morgan 
7 Mobil* Merck Microsoft Google ExxonMobil* 
8 Standard 

Calif* 
Walmart  AIG Chevron* Alphabet, 

Inc. B 
9 Atlantic 

Richfield* 
AT&T Merck  IBM Alphabet, 

Inc. C 
10 GE Coca Cola Intel Proctor 

Gamble 
Johnson & 
Johnson 

* Represent Oil and Gas companies. Source: https://us.spindices.com/indices/equity/sp-500 
 
As the driver of the global economy, fossil fuel companies also led the stock market. In the 
1980s, for example, seven of the top 10 companies in the Standard and Poor’s 500 Index were 
oil companies. Figure 1 below illustrates the sector’s role (using ExxonMobil as a proxy) over the 
past 15 years. 
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York’s pension fund, the New York State Common Retirement Fund, to lose money. The study 

purportedly was based on data from the fund’s fossil fuel holdings.  

 

To reach that conclusion, however, the company made certain misleading assumptions. In 

particular, in one scenario it assumed that existing fossil fuel investments yielding 8% would be 

replaced by investments with 6% returns. A second scenario assumed that existing fossil fuel 

investments yielding 8% would be replaced by investments with 3% returns. 

 

The rebalancing of the NYS Common Retirement Fund would require investment managers to 

seek out investments that were likely to achieve the fund’s annual investment return target of 
7%.87 The Global Analytics study fails to explain why the NYS CRF would rebalance its portfolio 

by specifically targeting investments with returns of 3% and 6%, both well below the fund’s 
target of 7%. It also fails to explain how, in the current context, it would be difficult to find stocks 

that perform better than fossil fuel stocks, since during the last five years the energy sector has 

lagged the market. The assumption that a money manager would be retained by the fund to 

find investments below its annual investment target is extraordinary.  

 
Figure 6: S&P 500 Sectors Performance 2017 
 

 
 

Source: Standard & Poor’s. 
 

                                                 
87 New York State and Local Retirement System. 2017 Comprehensive Annual Financial Report. pp. 13-14. 

March, 2017. 
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Hidden, ignored and growing: 
B.C.’s forest carbon emissions 
 
Sierra Club BC report prepared by Jens Wieting, January 2019 

 

B.C. must stop ignoring its growing carbon emissions from forests 

In December 2018, the BC government announced CleanBC,1 its new climate action plan on how to meet 
provincial carbon pollution reduction targets. While this plan includes a number of good steps, there are a 
number of serious shortcomings.2  

One shortcoming is the lack of action for forests. Few people are aware that in recent years, British 
Columbia’s beaten-up forests have often released more planet warming carbon dioxide than all other 
provincial sectors combined. What’s more, many would be disturbed to learn that these forest emissions3 are 
not even counted as part of B.C.’s official emissions in provincial greenhouse gas inventories.  

These massive and growing forest emissions are a result of destructive logging, pine beetle outbreaks and 
wildfires. B.C.’s forests stopped absorbing more carbon than they release in the early 2000s. Uncounted 
forest emissions are now often 
greater than the total amount of 
emissions that are actually 
counted.  

Fires and bad logging 
practices are quickly 
making the problem worse 

The situation has gotten much 
worse in the last two years. Both 
the 2017 and 2018 wildfires 
burned more than 1.2 million 
hectares of the province, eight 
times more than the ten-year 
average.4 B.C.’s 2017 fires caused 
an estimated 190 million tonnes of 
CO2 emissions.5 The number for 
2018 is expected to be similar. 

 

                                                           
1 https://cleanbc.gov.bc.ca  
2 https://sierraclub.bc.ca/sierra-club-bc-hails-clean-bc-as-important-step-forward  
3 https://sierraclub.bc.ca/bcs-forests-full-decade-of-carbon-loss  
4 https://www2.gov.bc.ca/gov/content/safety/wildfire-status/about-bcws/wildfire-statistics/wildfire-averages  
5 https://www.cbc.ca/news/canada/british-columbia/it-s-alarming-wildfire-emissions-grow-to-triple-b-c-s-annual-
carbon-footprint-1.4259306  

Burning slash from logging operations on Northern Vancouver Island, 
Nov. 2018. Photo by Torrance Coste. 
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“Few people are aware that in 
recent years, British 
Columbia’s beaten-up forests 
have often released more 
planet warming carbon dioxide 
than all other provincial 
sectors combined. What’s 
more, many would be 
disturbed to learn that these 
forest emissions are not even 
counted as part of B.C.’s 
official emissions in provincial 
greenhouse gas inventories.”

(Jan 2019 Sierra Club BC paper by Jens Wieting)

B.C. needs a forest emissions report
Three important steps to better data on forest emissions

1. Data by region

2. Data by forest type and distinction between intact and 
logged forests

3. Data by management practices (Jens Wieting - Sierra 
Club BC)

“The government has 
not even taken action 
to end slash burning, 
the lowest hanging fruit 
in lowering forest 
emissions. Ending slash 
burning would be 
equivalent to reducing 
B.C.’s counted 
emissions by about 7 
percent.”(Jens Wieting)
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Key Objectives for 
Evaluating Forest Sector 
Mitigation Strategies
Ecosystem Services

Increase Climate Change 
Adaptation and Forest 
Resilience

Ensure Evidence-Based 
Decision Making

Maximize the Climate Change 
Mitigation Potential of the 
Forests and Forest Sector

Maintain Existing Biodiversity

Increase Resilience of Local 
Communities

“When Planning a mitigation strategy in 
the forests and forest sector it is 
important to understand the trade-offs 
between increasing carbon storage in 
forest ecosystems and seeking to obtain 
mitigation benefits through the use of 
wood.” (Pacific Institute for Climate Solutions)
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“Science affects the way we think together.”
Lew i s Thomas

F I N D I N G S

PNW
Paci f ic Northwest
Research Stat ion

issue one hundred twenty six / september 2010

CALCULATING THE GREEN IN GREEN: WHAT’S AN URBAN TREE WORTH?

I n s I d e
Portland: Street Trees and Property Values ......... 2
Sacramento: Shade Saves Energy and Money  .... 4
Trees Work .................................................................. 4

I n  s U M M A R Y
For urban dwellers, trees soften 
a city’s hard edges and surfaces, 
shade homes and streets, enhance 
neighborhood beauty, filter the air, 
mitigate storm runoff, and absorb 
carbon dioxide. Trees may even 
reduce crime and improve human 
health. However, these benefits have 
not been well quantified, making 
it difficult for urban planners and 
property owners to weigh their costs 
and benefits or assess tree cover 
against competing land uses.

New research from the Pacific 
Northwest (PNW) Research 
Station demonstrates that street 
trees increase home prices in 
Portland, Oregon, that shade trees 
reduce household energy use in 
Sacramento, California, and that 
these effects can be measured and 
expressed in dollars. 

A study led by economist Geoffrey 
Donovan, research forester with the 
PNW Research Station, determined 
that trees planted on the south and 
west sides of Sacramento houses 
reduced summertime electricity 
bills by an average of $25.16. In a 
second study in Portland, Donovan’s 
team found that street trees growing 
in front of or near a house added 
an average $8,870 to its sale price 
and reduced its time on the market 
by nearly 2 days. These economic 
benefits spilled over to neighboring 
properties: a neighborhood tree 
growing along the public right-of-
way added an average of $12,828  
to the combined value of all the 
houses within 100 feet. 
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Street trees can increase a home’s sale price, reduce its time 
on the market, and reduce summer electricity use—all while 
providing clean air, sequestering carbon, and moderating 
storm runoff. 

“The trees in the streets are old  

trees used to living with people,  

family-trees that remember  

your grandfather’s name.”
—Stephen Vincent Benét,  

John Brown’s Body, Book 4

M ost people would probably rather 

look out their windows at stately 

maples, elms, and dogwoods than 

at gray concrete and asphalt. The ancient 

bond between humans and trees 

is expressed in a modern city 

dweller’s intuition that trees add 

value to an urban landscape. 

And so they do, but how much? 

Neighborhood and yard trees are 

not market commodities, so there 

is no simple, agreed-upon basis for 

calculating their value, comparing 

it to that of other urban-planning 

priorities such as keeping develop-

ment costs low, or weighing ben-

efits of trees against their costs. 

Two recent studies by Geoffrey 

Donovan, an economist and 

research forester at the Pacific 

Northwest (PNW) Research 

Station, and David Butry, an  

economist with the National 

Institute of Standards and 

Technology, yielded specific  

dollar values for street and  

neighborhood trees in Portland, 

Oregon, and for yard trees 

that provide summer shade in 

Sacramento, California. This 

research is important to city gov-

ernments, communities, and envi-

ronmental organizations because 

it helps them make a case for publicly funded 

“green infrastructure,” that supports many 

environmental and social amenities.

For nearly 30 years, Forest Service scientists 

and their collaborators have been exploring 

the economic links between urban trees and 

a suite of environmental and social ameni-

ties, including cleaner air, moderated storm 

runoff, sequestering of atmospheric carbon 

dioxide (CO2), higher property values, 

reduced energy consumption, and improved 

human health. 

Previous StoryPrevious Story Next StoryNext Story

Best way to fix climate crisis is to plant
trees, study finds

WASHINGTON — The most effective way to fight global warming is to plant lots of trees, a study says. A
trillion of them, maybe more.

People walk in Tree Library park in Milan, Italy. The city has plans to plant three million trees by
2030.

And there’s enough room, Swiss scientists say. Even with existing cities and farmland, there’s enough space
for new trees to cover nine million square kilometres, they reported in the journal Science. That area is roughly
the size of the United States.

The study calculated that over the decades, those new trees could suck up nearly 750 billion metric tonnes
of heat-trapping carbon dioxide from the atmosphere. That’s about as much carbon pollution as humans have
spewed in the past 25 years.

Much of that benefit will come quickly because trees remove more carbon from the air when they are
younger, the study authors said. The potential for removing the most carbon is in the tropics.

“This is by far — by thousands of times — the cheapest climate change solution” and the most effective,
said study co-author Thomas Crowther, a climate change ecologist at the Swiss Federal Institute of Technology

in Zurich.
Six nations with the most room for new trees are Russia, the United States, Canada, Australia, Brazil and

China.
Before his research, Crowther figured that there were other more effective ways to fight climate change

Article rank 7 Jul 2019 Times Colonist SETH BORENSTEIN The Associated Press

THE ASSOCIATED PRESS

“What’s An Urban Tree Worth?”
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Efficiency. It’s No Mystery. We have what it takes to get there. �ENOMILLION��
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Come on in, the future feels fine 
Learn more about Canada’s Building Strategy and how, together, �
we can create homes and buildings designed for living and for life.�

nrcan.gc.ca/Buildsmart 

The amount Canada 
boosted its energy  efficiency between 
1990 and 2014 

Number of efficiency retrofits 
resulting from EnerGuide home 
evaluations The amount Canadians saved on

energy bills in 2014 as a result of 
efficiency improvements since 1990 

Designing and Building  
the World’s Largest & Tallest 
Passive House Building

© Handel Architects LLP

The House at Cornell Tech, 
Roosevelt Island, New York City

Many programs, standards, and policies 
exist - but when compliance is “optional” 
the outcomes will likely fall far short.
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RT  

2019 HALF-DAY WORKSHOP 

Presented by the British Columbia Building Envelope Council (BCBEC) 
and BC Housing. 

Tuesday, February 26, 2019
8:00 am to 12:00 pm

BUILDINGSMART
with High Performance 
Building Design

 

 

 
City of Vancouver Land Use and Development Policies and Guidelines 
Planning and Development Services, 453 West 12th Avenue Vancouver, BC V5Y 1V4  tel 604.873.7000  fax 604.873.7060 
planning@vancouver.ca 

 
 
 

 

Passive House Guidelines for RS-1 
 
Adopted by City Council on November 3, 2015 
 
 
 

 
 
 
 
Disclaimer:  The following information is provided for general use and the user assumes all responsibility. The information 
contained within is general in nature and does not substitute for the execution of detailed engineering relative to specific projects or 
problems. The City nor any of their contractors or employees give any warranty expressed or implied, or assume any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, product application, or process disclosed within this 
document. Nor are they liable for consequential damage whatever (including, without limitation, damages for loss of business profits, 
business interruption, loss of business information, or other losses) arising from the use of inability to use this document. 
 

November 2015 

In Vancouver developers seeking 
rezoning need to comply with 
stringent sustainability 
requirements which include a 
report on whole building 
embodied carbon.
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BC Energy Step Code
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Part 9 Residential Buildings

Version 1.0  -  October 2019

February 2019

MAKING THE CASE FOR
BUILDING TO ZERO CARBON
Canada Green Building Council®

STUDY SUPPORTERS:

Transforming global energy use to create a clean, prosperous, and secure low-carbon future.

The Impact of Fossil Fuels 
in Buildings: 
A Fact Base

December 2019
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Figure 1.2 Steps of the BC Energy Step Code for Part 9 residential buildings

BC Energy Step Code
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Embodied Carbon of Buildings and Infrastructure                                                                   International Policy Review | Page 1 

1 INTRODUCTION 
 

 

Figure 1: UBC Brock Commons Tallwood House.6  

 
When the University of British Columbia decided to build the 18-storey Brock Commons 
Tallwood House student residence as a hybrid mass timber, concrete, and steel building, 
the reasons were as much to do with advancing low-carbon building design as they were 
with promoting the possibilities of mass timber construction. The estimated avoided and 
sequestered greenhouse gases (GHGs) from the wood used in the building is equivalent 
to removing 511 cars off the road for a year. The total carbon dioxide equivalent avoided 
by using wood products over other materials is more than 2,432 tonnes.7 This example 
illustrates the tremendous potential for buildings to contribute to GHG emissions 

                                                                                                                                                 
6 Image source: www.naturallywood.com  
7 www.naturallywood.com/resources/brock-commons-time-lapse  

    
  
  

 
  

 

 

EMBODIED CARBON OF  
BUILDINGS AND INFRASTRUCTURE  
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2017 
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Embodied Carbon of Buildings and Infrastructure                                                                   International Policy Review | Page 5 

2 EMBODIED CARBON AND THE  
LIFE CYCLE OF BUILDINGS 

2.1 DEFINITIONS AND PRINCIPLES 
Embodied carbon emissions are produced during the manufacture, transportation, 
installation, maintenance, and disposal of the products and materials that go into 
buildings. A recent study that just looked at non-residential building construction, 
estimated that Canada’s annual embodied carbon emissions just due to that sector are at 
least 2.3M tonnes of CO2e.10 The urgency of addressing embodied carbon emissions due 
to construction will escalate as low-carbon energy capacity increases and building 
operational energy efficiency improves. The significance of a building’s embodied carbon 
impacts is best appreciated when considered over the building’s life cycle, which 
encompasses construction, operation, and eventual disposal. The life-cycle carbon 
emissions due to buildings are described in Figure 2. 
 
 

 
 

Figure 2: Life-cycle carbon emissions due to buildings. 

 
 
Along with the carbon emissions produced from the operation of the building—referred to 
as the “operating carbon” (that is, the GHG emissions that result from burning fossil fuels 
to heat, cool, light, and ventilate buildings)—embodied carbon contributes to the total life-

                                                                                                                                                 
10 This GHG emission estimate is equivalent to 487,000 cars driving for a year and would cost 
$46M (Canadian currency) in purchased offsets. Our calculation is based on the following sources:  

x Average non-residential starts floor area is derived from CanaData, as cited in a 2011 blog 
post by Alex Carrick of CMD (formerly Reed Construction Data).  

x Average carbon footprint per square foot of construction is derived from Tatsuo, O. et al. 
2014 (see Footnote 1).  

x Car equivalencies are per US EPA GHG equivalencies online calculator.  
x Carbon cost is calculated at $20/tonne, (sourced from http://www.offsetters.ca).  

LIFE- 
CYCLE 
perspectives are key 
to ensuring long-term 
emissions reductions  

Before a building is 
occupied and any 
energy has been used 
for operation, it has 
already contributed to 
climate change - that’s 
Embodied Energy.
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Food
Planet
Health

Healthy Diets From 
Sustainable Food Systems

Sum
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6 

Healthy Diets From Sustainable Food Systems

To Achieve 
Planetary Health 
Diets for Nearly 
10 Billion People 
by 2050

1 Goal – 2 Targets – 5 Strategies

#foodcanfixit

Source: 
Food in The Anthropocene: 
The EAT-Lancet Commission on 
Healthy Diets From Sustainable 
Food Systems

20 

Healthy Diets From Sustainable Food Systems

Humanity has never before set out to radically 
change the food system at the scale or speed envis-
aged by the Commission. There are no “silver bullet” 
solutions to the problems. Hard work, political will 
and sufficient resources are required. Opponents 
will warn of unintended consequences or argue that 
the case for action is premature or should be left 
to existing dynamics. This Commission disagrees.  

1 Goal — 2 Targets — 5 Strategies

The data are both sufficient and strong enough to warrant immediate 
action. Delaying action will only increase the likelihood of serious, even 
disastrous, consequences. 

#foodcanfixit

Five Strategies for  
a Great Food 
Transformation

The data are both sufficient and strong enough 
to warrant immediate action. Delaying action 
will only increase the likelihood of serious, even 
disastrous, consequences. It is clear too that a 
Great Food Transformation will not occur without 
widespread multi-sector, multi-level action, which 
must be guided by scientific targets.

8 

Healthy Diets From Sustainable Food Systems

Setting Scientific 
Targets for 
Healthy Diets and 
Sustainable Food 
Production

#foodcanfixit

1 Goal – 2 Targets – 5 Strategies

Goal

Strategies

Targets
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        iPlaybook for Guiding Diners toward Plant-Rich Dishes in Food Service

WRI.ORG

PLAYBOOK FOR GUIDING 
DINERS TOWARD PLANT-RICH 
DISHES IN FOOD SERVICE

SOPHIE ATTWOOD, PAULA VOORHEIS, CECELIA MERCER, KAREN DAVIES, AND DANIEL VENNARD

This 80 page report combined research 
with an extensive industry consultation 
process.

Published 2019 - World Resources Institute

“Shifting away from a diet rich in ruminant meat
to one that contains a far higher proportion of plant-
based foods is considered by experts to be an 
essential strategy to mitigate climate change and 
avoid further environmental degradation.”

Food and the Environment

Reducing Demand for Ruminant Meat

The Role of the Food Service Sector

Changing Diner Behavior

SUMMARY
“This Playbook of 23 prioritized behavior change 
interventions provides guidance and inspiration for 
potential change-makers in the food service industry to 
encourage diners to choose plant-rich dishes. In this 
chapter, we outline some of the main strengths and 
limitations of the methods we used to build the Playbook, 
and provide recommendations on the next steps needed to 
advance this important agenda.”
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Text

Best single source for Global View 
on global warming solutions.
Published by Penguin - 2017

see pages 222 - 223 for
Summary Of 180 Solutions By Overall Rank 

The book Covers 8 Sectors:
Energy
Food
Women & Girls
Buildings & Cities
Land Use
Transportation
Materials

Energy includes:    19 - 2 page reports       First 5 of 19 are:
Wind Turbines   #2       (rank by 2050)
Microgrids         #78      Each mitigation path includes 3 metrics:
Geothermal       #18                             Gigatons CO2 reduced
Solar Farms        #8                               Net Cost
Rooftop Solar     #10                             Net Savings

Top 10 of 80 Mitigation Strategies:
1 - Refrigeration         
2 - Wind Turbines
3 - Reduced Food Waste
4 - Plant Rich Diet
5 - Tropical Forests
6 - Educating Girls
7 - Family Planning
8 - Solar Farms
9 - Silvopasture
10 - Rooftop Solar
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1 less burger a week = 320 car 
miles not driven

4 person family skips meat and 
cheese 1 day a week = 5 weeks 
of car emissions

4 person family skips steak 1 
day/week = 3 months of car 
emissions
everyone in US eats no meat 
or cheese 1 day a week = to 
taking 76 million cars off the 
road

(over 1 year)

www.ewg.org/meateatersguide
GHG data based on lifecycle 
assessment by cleanmetrics.com
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Methane

Feed Production

Manure

Processing

Transportation
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Climate-friendly sustainable solutions promote soil health and supplement nutrients which meet specific 
plant needs. Be sure to examine and monitor the specific interactions or connections among the 
strategies you employ in your garden. Get a clearer picture of soil fertility and plant needs before 
applying compost or fertilizer or lime. Cultivate soil health with low input tactics described in the 
organic material and soil sections above, which includes minimizing tilling. Match plants with soil pH. 

If supplemental nutrients are needed, never 
over-apply (this includes too much compost). 
Over fertilizing can lead to excess plant 
growth, which can lead to greater susceptibility 
to diseases. With pesticides (which include 
insecticides, herbicides, and fungicides), first 
understand the identity and life cycle of the pest 
in order to choose the most efficient and 
effective management strategy. Most pests can 
be tolerated at some level by plants that are 
strong and healthy. Also learn to live with some 
weeds, nibbles in leaves, as well as leaf spots 
and leaf galls. Focus on cultivating plant health 
and learning to scout for insects and diseases 
which may warrant action above a specific 
threshold. Creating a welcoming habitat for 
beneficial insects such as lady beetles, ground 
beetles, lacewings and hover flies will also limit 
the need for pesticide inputs. 

 
3. Water Management and Conservation 
Water is important to all facets of ecosystems including humans who depend on a reliable, clean supply 
of drinking water to sustain our health; and plants that need water to fuel transpiration and growth. 
The water cycle, also known as the hydrologic cycle, describes the continuous movement of water 
on, above, and below the surface of the Earth as well as between states of liquid, vapor, and ice. 
Warming temperatures associated with a changing climate increase the rate of evaporation of water 
into the atmosphere, which will 
dry out some areas, and fall as 
excess precipitation on other 
areas. Our current climate 
predictions for the Northeast 
include more rain on rainy days 
and more frequent large rainfall 
events. A large amount of rain in 
a short period of time can 
increase surface runoff, thereby 
influencing flooding risks and 
diminishing groundwater storage, 
and washing away valuable 
topsoil. Adding this to rising rates 
of evaporation of water further 
increases the likely greater 
frequency of summer drought.41 
 

Figure 6: The Water Cycle. Photo credit: U.S. Dept. of the Interior, U.S. Geological Survey.42 

Best Practices 
Soil Health and Nutrient Management 

� Grow plants in the soil as often as possible. 
� Grow many different plants. 
� Minimize soil compaction. 
� Rotate annual plants. 
� Integrate legumes. 
� Keep the soil covered all the time. 
� Use cover crops. 
� Till or turn the soil less. 
� Attract and contain earthworms in the garden. 
� Measure pH and choose appropriate plants. 
� Add nitrogen sources to meet plant needs. 
� Identify plant nutrient needs. 
� Test soil for current available nutrients. 

SUSTAINABILITY

Reducing food’s environmental
impacts through producers
and consumers
J. Poore1,2* and T. Nemecek3

Food’s environmental impacts are created by millions of diverse producers.To identify solutions
that are effective under this heterogeneity, we consolidated data covering five environmental
indicators; 38,700 farms; and 1600 processors, packaging types, and retailers. Impact can vary
50-fold among producers of the same product, creating substantial mitigation opportunities.
However, mitigation is complicated by trade-offs, multiple ways for producers to achieve low
impacts, and interactions throughout the supply chain. Producers have limits on how far they can
reduce impacts. Most strikingly, impacts of the lowest-impact animal products typically exceed
those of vegetable substitutes, providing new evidence for the importance of dietary change.
Cumulatively, our findings support an approach where producers monitor their own impacts,
flexibly meet environmental targets by choosing frommultiple practices, and communicate their
impacts to consumers.

W
ith current diets and production prac-
tices, feeding 7.6 billion people is degrad-
ing terrestrial and aquatic ecosystems,
depleting water resources, and driving
climate change (1, 2). It is particularly

challenging to find solutions that are effective
across the large and diverse range of producers
that characterize the agricultural sector. More
than 570 million farms produce in almost all the
world’s climates and soils (3), each using vastly
different agronomicmethods; average farm sizes
vary from 0.5 ha in Bangladesh to 3000 ha in
Australia (3); averagemineral fertilizer use ranges
from 1 kg of nitrogen per ha in Uganda to 300 kg
in China (4); and although four crops provide half
of theworld’s food calories (4),more than 2million
distinct varieties are recorded in seed vaults (5).
Further, products range fromminimally to heavily
processed and packaged, with 17 of every 100 kg of
foodproduced transported internationally, increas-
ing to 50 kg for nuts and 56 kg for oils (4).
Previous studies have assessed aspects of this

heterogeneity by using geospatial data sets (6–8),
but global assessments using the inputs, outputs,
and practices of actual producers have been lim-
ited by data. The recent rapid expansion of the
life cycle assessment (LCA) literature is providing
this information by surveying producers around
the world. LCA then uses models to translate pro-
ducer data into environmental impacts with suf-
ficient accuracy for most decision-making (9–11).
To date, efforts to consolidate these data or build

new large-scale data sets have covered greenhouse
gas (GHG) emissions only (8, 12, 13), agriculture
only (13–16), small numbers of products (8, 14–16),

and predominantly Western European producers
(12–16) and have not corrected for importantmeth-
odological differences between LCAs (12–16). Here,
we present a globally reconciled and methodolog-
ically harmonizeddatabase on the variation in food’s
multiple impacts. Our results show the need for
far-reaching changes in how food’s environmental
impacts are managed and communicated.

Building the multi-indicator
global database

We derived data from a comprehensive meta-
analysis, identifying 1530 studies for potential
inclusion, which were supplemented with addi-
tional data received from 139 authors. Studies
were assessed against 11 criteria designed to
standardize methodology, resulting in 570 suit-
able studies with a median reference year of
2010 (17). The data set covers ~38,700 commer-
cially viable farms in 119 countries (fig. S2) and
40 products representing ~90% of global pro-
tein and calorie consumption. It covers five im-
portant environmental impact indicators (18):
land use; freshwater withdrawals weighted by
local water scarcity; and GHG, acidifying, and
eutrophying emissions. For crops, yield repre-
sents output for a single harvest. Land use in-
cludes multicropping (up to four harvests per
year), fallow phases (uncultivated periods be-
tween crops), and economic allocation to crop
coproducts such as straw. This makes it a stron-
ger indicator of both farm productivity and
food security than yield.
The system we assess begins with inputs (the

initial effect of producer choice) and ends at re-
tail (the point of consumer choice) (fig. S1). For
each study, we recorded the inventory of out-
puts and inputs (including fertilizer quantity
and type, irrigation use, soil, and climatic con-
ditions). Where data were not reported, for ex-
ample, on climate, we used study coordinates
and spatial data sets to fill gaps. We recorded

environmental impacts at each stage of the sup-
ply chain. For GHG emissions, we further disag-
gregated the farm stage into 20 emission sources.
We then used the inventory to recalculate all
missing emissions. For nitrate leaching and
aquaculture, we developed newmodels for this
study (17).
Studies included provided ~1050 estimates

of postfarm processes. To fill gaps in process-
ing, packaging, or retail, we used additional
meta-analyses of 153 studies providing 550 ob-
servations. Transport and losses were included
from global data sets. Each observation was
weighted by the share of national production it
represents, and each country by its share of
global production. We then used randomiza-
tion to capture variance at all stages of the
supply chain (17).
We validated the global representativeness of

our sample by comparing average and 90th-
percentile yields to Food and Agriculture Or-
ganization (FAO) data (4), which reconcile to
within ±10% for most crops. Using FAO food
balance sheets (4), we scaled up our sample data.
Total arable land and freshwater withdrawals
reconcile to FAO estimates. Emissions from de-
forestation and agricultural methane fall within
ranges of independent models (17).

Environmental impacts of the entire
food supply chain

Today’s food supply chain creates ~13.7 billion
metric tons of carbon dioxide equivalents (CO2eq),
26% of anthropogenic GHG emissions. A further
2.8 billion metric tons of CO2eq (5%) are caused
by nonfood agriculture and other drivers of de-
forestation (17). Food production creates ~32%
of global terrestrial acidification and ~78% of
eutrophication. These emissions can fundamen-
tally alter the species composition of natural
ecosystems, reducing biodiversity and ecological
resilience (19). The farm stage dominates, rep-
resenting 61% of food’s GHG emissions (81%
including deforestation), 79% of acidification,
and 95% of eutrophication (table S17).
Today’s agricultural system is also incredibly

resource intensive, covering ~43% of the world’s
ice- and desert-free land. Of this land, ~87% is
for food and 13% is for biofuels and textile crops
or is allocated to nonfood uses such as wool and
leather.We estimate that two-thirds of freshwater
withdrawals are for irrigation. However, irriga-
tion returns less water to rivers and groundwater
than industrial and municipal uses and pre-
dominates in water-scarce areas and times of
the year, driving 90 to 95% of global scarcity-
weighted water use (17).

Highly variable and skewed
environmental impacts

We now group products by their primary dietary
role and express impacts per unit of primary
nutritional benefit (Fig. 1 and fig. S3). Immedi-
ately apparent in our results is the high variation
in impact among both products and producers.
Ninetieth-percentile GHG emissions of beef
are 105 kg of CO2eq per 100 g of protein, and
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Observing Signs of Climate Change Impacts in Garden Systems 
Gardeners are in unprecedented times. The warming trends observed across all seasons bring 
uncertainty around stability of temperature averages and ranges (figure 11). Observed increase in 
frost-free season length and changes in hardiness zones have gardeners questioning how confidently 
we can rely on frameworks that have provided a foundation to plan and achieve success in our garden 
settings (figure 11 and figure 12). Our decision-making process now, more than ever, means attaching 
importance to the increasing number and strength of extreme weather events including prolonged 
periods of excessively high temperatures, drought, floods, and heavy downpours. 
 
 

 
Figure 12: Continental U.S. seasonal temperatures (relative to the 1901-1960 average) all show evidence of increasing 

trends. Dashed lines show the linear trends. (Source: Updated from Kunkel et al).15 

 
Figure 11: Observed increase in frost-free season length from 1991-2012 compared to 1901-1960. 

(Source: NOAA NCDC / CICS-NC).16 

Observed Increases in Frost-Free Season Length 

Observed Warming in every Season 

This Course Book provides 
sound basic guidance on 
“the challenge of a changing 
climate and how it relates 
to gardening skills and 
techniques.

Includes:  Extensive Notes, 
Bibliography, and web links 
to Resources.
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/  Offsetting your “flight shame”? Here’s what you need to know

   

Offsetting your “flight shame”? Here’s what
you need to know

With airplane pollution set to triple by mid-century, guilty flyers are
scooping up carbon offsets – but not all offsets are created equal

Watershed Sentinel Staff

()

December 2, 2019

abandoned airplane in Iceland | photo (CC BY 4.0) via fshoq.com (https://fshoq.com/)

Greta Thunberg’s trans-Atlantic yacht voyage

Search

Offsetting your “flight shame”? Here’s what you need to know | Wat... https://watershedsentinel.ca/articles/offsetting-flight-shame-heres-wh...

1 of 7 2020-01-22, 09:23

Consumer choices in all areas 
will have climate change impacts
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Incumbents
50% renewables

Small piece of the puzzle
After 2040

Nothing
Yes
105

Linear
What we can see today

Stop an energy transition
Incumbents, exporters, the rich

Yes
No

Limited
What we can see today

Copy the US
No 

In detail and by extrapolation
No
No

Outsiders
Peak fossil fuel supply
The driver of change
In the 2020s
Falling share prices
No
54
Exponential
Assume learning curves continue
Need to be solved during the endgame
Economics, pollution, society, importers
No
Yes
Significant
Assume policy follows technology
Energy leapfrog
Maybe
Top-down and with S-curves
Yes
In part

Scenario author
What matters

What is the role of electricity
When will fossil fuel supply peak

What does peak supply mean for incumbents
Does new solar require subsidy today

What is the cost of US solar today $/ MWh
Technology growth rates

How to forecast technology evolution
Hard to solve sectors
What drives policy

Can fossil exporters prevent a transition
Does pollution impact the debate

The impact of society on policy action
How to forecast policy change

Emerging market energy pathway
Can we achieve the Paris Agreement

How to model
Can you model societal shifts
Will fossil fuel companies lose
their social licence to operate

What are the narratives of the energy transition?

RAPID NARRATIVEGRADUAL NARRATIVE

Source: The Speed of the Energy Transition. Gradual change or rapid change?, BloomberNEF, Carbon Tracker, Rocky Mountain Institute, World Economic Forum, Sep 2019

Initiativearbon Tracker Gradual or Rapid Energy Transition:
What path are we on?
A key issue for the 2020s is whether the energy transition will be gradual or rapid.  

A gradual transition means that we miss the goals of the Paris Agreement, but energy sector incumbents 
can continue to flourish. A rapid transition means we have a chance of hitting the goals of the Paris 
Agreement, but incumbents will be disrupted by the speed of change. 
Here some of the signposts that can help understand which path the world is following:

Solar electricity prices would 
fall and average at $20-30 per 
MWh. 

Solar electricity prices would 
stop falling rapidly and average 
at $50-70 per MWh.

Solar capacity installations 
would rise to well over 200 
GW per annum.

Solar capacity installations 
would stay at levels similar to 
today, around 100 GW per 

$

EVs would take a market share 
of over 30%. 

EVs would increase their market 
share to 5-10% of sales.

Paris Agreement       climate targets

Milestones for 2030: Milestones for 2030:

Carbon emission taxation 
would increase a little with respect 
to current levels, but the difference 
would not be dramatic.

Over 50% of emissions would 
need to be priced, at average 
tax rates of around $20 per 
tonne. 

$

RAPID NARRATIVEGRADUAL NARRATIVE

Initiativearbon TrackerSource: The Speed of the Energy Transition. Gradual change or rapid change?, BloomberNEF, Carbon Tracker, Rocky Mountain Institute, World Economic Forum, Sep 2019

We would suggest there are then 3 specific 
peaks that distinguish the two narratives.
Rapid would see peaks in these areas in the 
2020s; Gradual would not.

PEAK DEMAND IN THE 2020s

Peak 
demand

for new
ICE cars  

Peak
demand 

for fossil 
fuels in  
electricity

Peak 
demand 

for fossil 
fuels in 
total

1 2 3

at
$50-70
/MWh
today

at
2%

today

at
96 GW
today

at $6/t
on 20%

of
emissions

today

Source:  The Speed of the Energy 
Transition. Gradual Change or 
Rapid Change? BloombergNEF, Carbon 
Tracker, Rocky Mountain Institute, World 
Economic Forum, Sept 2019

1. Peak Demand - new ICE 
  cars

2. Peak Demand - fossil fuels in             
  electricity   

3. Peak Demand - fossil fuels in 
  total
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Public engagement  
for a 1.5 °C world
Shifting gear and scaling up
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“Until public education on climate 
challenges catches up, citizen 
pressure is not likely to be strong 
enough to force all governments 
to the table. And by the time 
climate change starts to have a 
more visible impact in the daily 
lives of people around the world, 
it may already be too late.”

“Ultimately, individuals need to 
drive climate action in their 
roles as consumers, voters, 
leaders and activists. The 
transition to a net-zero economy 
will be a transformational shift for 
all of society. Individuals will have 
to take the lead in inciting 
governments, businesses and 
every part of society to move.”

14 The Net-Zero Challenge: Global Climate Action at a Crossroads (Part 1)

Figure 7: … with stark differences country-by-country

1. Turkey ranks climate change 16th out of the possible 17 concerns. Note: Representative sample of adults aged 18-74 in the US, South Africa, Turkey, Israel and Canada, and 
aged 16-74 in all other countries, September 2019: 19,531
Source: Ipsos, Global Advisor  

Nevertheless, progress has been made. Many governments 
are gradually increasing their long-term ambitions and are 
beginning to implement more rigid emission policies. A 
number of corporate success stories provide lighthouse 
examples for others to follow. Companies increasingly 
disclose emissions, set more ambitious targets and see 
climate as a driver for business innovation. More have 
introduced low-carbon business models to provide 
consumers with a sustainable alternative. Investors are 
increasing their scrutiny of long-term carbon risk and putting 
more capital into green financing vehicles. Public awareness 
around the urgency of the issue is increasing, and with it 
broader support for policy measures and evolving costumer 
behaviours. But the most important indicator remains global 
emissions. As long as these continue to rise, the scale, pace 
and extent of progress is simply insufficient.

…with stark differences country-by-country

Germany India China Turkey1Japan US

2 Climate Change Social Programmes Crime Corruption Inflation Inflation

3 Immigration Taxes Immigration Crime Unemployment Immigration

4 Crime Moral Decline Moral Decline Terrorism Environment Terrorism

5 Moral Decline Climate Change Corruption Social Inequality Moral Decline Education

1 Inequality Inequality Healthcare Unemployment Healthcare Unemployment

6 Environment Crime Terrorism Education Social Programmes Crime

7 Extremism Unemployment Extremism Climate Change Education Social Inequality

Healthcare Healthcare Climate Change Environment Climate Change Corruption8

Developed economies Developing economies

There is a lot of misinformation about the 
transition: we need to educate people about the 
causes of climate change and the solutions.

Francesco Starace, Chief Executive Officer, ENEL, Italy

Until public education on climate challenges catches up, citizen pressure is not likely be strong enough to force all 
governments to the table. And by the time climate change starts to have a more visible impact in the daily lives of people 
around the world, it may already be too late.

Source: Boston Consulting Group analysis

13The Net-Zero Challenge: Global Climate Action at a Crossroads (Part 1)

Public opinion: Pressure is mounting, but not fast enough

Over the past few years, the inertia on the part of the public 
and private sectors has caused frustration among citizens’ 
groups throughout the world, triggering a surge in protest 
and climate activism. Movements like Fridays For Future and 
Extinction Rebellion regularly mobilize millions of people, 
especially among the youth. Such movements are likely to 
persist and multiply. 

But while pressure from citizens and consumers may be 
mounting in some geographies, especially in Europe, climate 
change does not yet alarm the vast majority. Only 16% of 
adults globally consider climate change to be one of their top 

three societal concerns, ranking well below unemployment, 
crime and corruption, according to a September 2019 
survey by the market research firm Ipsos.24 While the trend 
is increasing, with a steady rise from 8% in 2016 and 11% 
in 2018, in many countries it still does not appear among 
the issues that worry people the most. Moreover, two out of 
three respondents globally did not even rank it among their 
top three environmental issues; air pollution, waste generation 
and deforestation were larger worries, especially in emerging 
economies. In most cases, citizens are not linking trends 
in these environmental areas to GHG emissions and the 
interdependency with global warming. 

Figure 6: Climate change is not a top concern globally…
 

Climate change is not a top concern globally…

% respondents who ranked issues in top 3 concerns
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Industry leaders and government officials shaping the 
buildings of tomorrow.
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Part 9 Residential Buildings
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Education in all Sectors of Society
will play an important role
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CANADA’S CHANGING CLIMATE REPORT – EXECUTIVE SUMMARY

 16 

Our future: choices matter

The effects of widespread warming are evident in many parts of Canada and are projected to intensify in 
the future. The rate and magnitude of climate change under high versus low emission scenarios project 
two very different futures for Canada. Scenarios with large and rapid warming illustrate the profound 
effects on Canadian climate of continued growth in greenhouse gas emissions. Scenarios with limited 
warming will only occur if Canada and the rest of the world reduce carbon emissions to near zero early in 
the second half of the century and reduce emissions of other greenhouse gases substantially. {3.3, 4.2}

Beyond the next few decades, the largest uncertainty about the magnitude of future climate change is rooted 
in uncertainty about human behaviour, that is, whether the world will follow a pathway of low, medium, or high 
emissions. Given this uncertainty, projections based on a range of emission scenarios are needed to inform 
impact assessment, climate risk management, and policy development. {3.3, 4.2}.

Figure ES.10. Projected annual temperature change for Canada under a low emission scenario (RCP2.6) (left panel) and a 

high emission scenario (RCP8.5) (right panel) for the late century. Projections are based on the Coupled Model Intercompar-

ison Project (CMIP5) multi-model ensemble. Changes are relative to the 1986–2005 period.  From Chapter 4 Figure 4.8.

High 
global 
emission 
scenario

LOW GLOBAL EMISSION SCENARIO HIGH GLOBAL EMISSION SCENARIO

Choices Matter
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Thank You!
I hope this Presentation will

Inform and Stimulate
further Thought and Discussion

100% Climate and Nature Friendly by 2025 
 

Personal and Household Planning 
 

Personal Planning  2020 2021 2022 2023 2024 
Call a family meeting to discuss this list      
Transportation 
Shift to cycling or walking for more local trips      
Buy an electric bike or trike      
Carpool to meetings and events      
Do more ride-sharing, transit, bus       
Buy a new or second hand hybrid or electric vehicle, $8k+ rebates      
Sell your last fossil fuel vehicle and never look back      
Pack a zero-waste travel bag - mug, cutlery, take out containers      
Flights: Minimize, buy carbon offsets whenever you have no choice but to fly      
Home 
Switch to LED lightbulbs      
Upgrade to the most efficient appliances      
Upgrade for better home insulation, better windows, reduce heat-leaks      
Remove your oil or gas heater      
Make sure that any firewood you use has been harvested sustainably      
Install a heat-pump. www.tinyurl.com/BCHydroRebates       
Install solar PV. $2 per watt. 4kw system = $8,000 + tax      
Assemble your household emergency preparedness kit       
Financial 
Switch to a climate-friendly bank. www.tinyurl.com/Fossil-Fuel-Banks      
Switch to climate-friendly investments.  www.riacanada.ca      
Business  
Owners: join the Vancouver Island Green Business Collective    www.vigbc.ca      
Owners: become a Certified Benefit Corporation    www.bcorporation.net      
Staff: Talk to your employer about making their business as green as possible      
Forest, Farm and Garden 
Place a conservation covenant on your forest and/or farm      
Adopt the ecoforestry approach to timber management www.ecoforestry.ca       
Plant ten trees      
Safeguard your home against wildfires       
Grow food organically       
Practice bear-safe home composting      
Save your own food - drying, canning, freezing      
Harvest rainwater in tanks, swales and ponds      
Save water by cover crops, mulching, drip irrigation      
Create habitat for birds, bats, bees, native plants and wildlife      
Save your own seeds       
Switch to an electric outdoor mower, weed-eater, chainsaw      
Share tools with your neighbours      
Shopping  
Buy local       
Buy certified organic products      
East less meat and dairy – try a vegetarian or vegan diet       
Eliminate non-sustainable palm oil products https://tinyurl.com/responsiblepalmoil      
Buy tree-free or 100% recycled paper, tissues, toilet-paper      
Buy safe personal care products www.ewg.org      
Buy Fair-Trade, slavery-free chocolate, coffee and tea      

More over…. 

Please Support 
The Qualicum Beach 
ResidentsAssociation

(sponsors of this event)
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