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Why is climate change important ?

The global climate is changing and will 
continue to change … our children will face 
a different future
Climate change is likely to have pervasive 
impacts on business performance and 
viability
We must ensure climate change is 
addressed adequately in our strategic plans

 

The Intergovernmental Panel on Climate Change (IPCC), the 
most authoritative analysis of information on climate change, has 
concluded that: 
− Global temperatures increased by 0.7o C in the 20th century 

(a further 0.15o C since turn of century).  
− 1990-1999 was the warmest decade in the last 1000 years 
− Most of the warming in the last 50 years is attributable to 

human activities 
− Climate change will continue for decades or even centuries 

to come even if large scale action to reduce emissions is 
taken in the near future.  

− A recent report for the Lowy Institute by Dr Alan Dupont 
(international security analyst) and Dr Graeme Pearman 
(former Chief of CSIRO atmospheric research) argues that 
climate change represents a major security threat globally 
and to Australia and that far from exaggerating the threat 
of climate change scientists may have understated it. 
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1 The climate is changing, and will continue to change 
 
Climate change will have big impacts on Canada, particularly in Arctic and littoral areas. 
 
1.1 Temperatures are increasing 
 
The big picture: 
− The global climate is changing: the Earth is getting warmer 
− Recently the Earth has warmed more quickly than predicted 
− Canada seems to be getting warmer 
− Winter temperatures have risen 
− Permafrost temperature records show substantial recent warming 
− Temperatures across Canada are forecast to increase substantially 
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The global climate is changing: the Earth is 
getting warmer …

 http://www.ipcc.ch/graphics/graphics/ar4-
wg1/ppt/spm.ppt#263,6,Figure SPM.5 
 

Figure SPM.5. Solid lines are multi-model global 
averages of surface warming (relative to 1980–1999) 
for the scenarios A2, A1B and B1, shown as 
continuations of the 20th century simulations. Shading 
denotes the ±1 standard deviation range of individual 
model annual averages. The orange line is for the 
experiment where concentrations were held constant 
at year 2000 values. The grey bars at right indicate the 
best estimate (solid line within each bar) and the likely 
range assessed for the six SRES marker scenarios. The 
assessment of the best estimate and likely ranges in 
the grey bars includes the AOGCMs in the left part of 
the figure, as well as results from a hierarchy of 
independent models and observational constraints. 
{Figures 10.4 and 10.29} 
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IPCC

NASA GISS

Hadley Centre

Source: Rahmstorf, Cazenave, Church, Hansen, Keeling, Parker and Somerville (Science 2007)

… and recently the Earth has warmed more 
quickly than predicted

 

Source: Stefan Rahmstorf, Amy Cazanave, John A 
Church, James E Hansen, Ralph F Keeling, David E 
Parker and Richard CJ Somerville, ‘Recent Cliamte 
Projections Compared to Projections’, Science, Vol 
316, 4 May 2007, p 709. 
http://www.pik-
potsdam.de/~stefan/Publications/Nature/rahmstorf_eta
l_science_2007.pdf 
 
 
 

“Given the relatively short 16-year time period considered, it will be difficult to establish the reasons for this 
relatively rapid warming, although there are only a few likely possibilities. The first candidate reason is intrinsic 
variability within the climate system. A second candidate is climate forcings other than CO2: Although the 
concentration of other greenhouse gases has risen more slowly than assumed in the IPCC scenarios, an aerosol 
cooling smaller than expected is a possible cause of the extra warming. A third candidate is an underestimation 
of the climate sensitivity to CO2 (i.e., model error). The dashed scenarios shown are for a medium climate 
sensitivity of 3°C for a doubling of CO2 concentration, whereas the gray band surrounding the scenarios shows 
the effect of uncertainty in climate sensitivity spanning a range from 1.7° to 4.2°C.” 

http://www.ipcc.ch/graphics/graphics/ar4-wg1/ppt/spm.ppt#263
http://www.ipcc.ch/graphics/graphics/ar4-wg1/ppt/spm.ppt#263
http://www.pik-potsdam.de/~stefan/Publications/Nature/rahmstorf_etal_science_2007.pdf
http://www.pik-potsdam.de/~stefan/Publications/Nature/rahmstorf_etal_science_2007.pdf
http://www.pik-potsdam.de/~stefan/Publications/Nature/rahmstorf_etal_science_2007.pdf
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Canada seems to be getting warmer …

 

With the exception of the springs of 2002 and 2004, 
seasonal temperatures have remained above or near 
normal for almost 11 years, as shown in the 
consecutive seasons graph. 
http://www.msc-
smc.ec.gc.ca/ccrm/bulletin/national_e.cfm 
http://www.msc-
smc.ec.gc.ca/ccrm/bulletin/figseasont_e.html?season=
Winter&date=2008 
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… winter temperatures have risen …

 
 

The graph shows that winter temperatures have 
generally been increasing nationally, with 
temperatures remaining above normal since 1997. The 
red dashed line represents a warming trend of 2.3°C 
over the last 61 years.  
http://www.msc-
smc.ec.gc.ca/ccrm/bulletin/national_e.cfm 
http://www.msc-
smc.ec.gc.ca/ccrm/bulletin/figchartt_e.html?season=
Winter&date=2008 
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… permafrost temperature records show 
substantial recent warming …

 
 

State of the Arctic, October 2006 
Figure 22: Top: Locations of long-term University of 
Alaska permafrost observatories in northern Alaska.  
Bottom: Changes in permafrost temperatures at a 
depth of 20 m over the last 20-25 years.  (Updated 
from Osterkamp, 2003.) 
http://www.pmel.noaa.gov/pubs/PDF/rich2952/rich29
52.pdf 
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… and temperatures across Canada are 
forecast to increase substantially

 

Diagnostic Plots from CRCM3.6 
Change in annual mean screen (2m) temperature (°C) 
in 2041-2060 relative to 1971-1990 simulated by 
CRCM3.6.1 
http://www.cccma.ec.gc.ca/diagnostics/crcm36/crcm3
6_st_ano.shtml 
 

 

http://www.msc-smc.ec.gc.ca/ccrm/bulletin/national_e.cfm
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/national_e.cfm
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figseasont_e.html?season=Winter&date=2008
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figseasont_e.html?season=Winter&date=2008
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figseasont_e.html?season=Winter&date=2008
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/national_e.cfm
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/national_e.cfm
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figchartt_e.html?season=Winter&date=2008
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figchartt_e.html?season=Winter&date=2008
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figchartt_e.html?season=Winter&date=2008
http://www.pmel.noaa.gov/pubs/PDF/rich2952/rich2952.pdf
http://www.pmel.noaa.gov/pubs/PDF/rich2952/rich2952.pdf
http://www.cccma.ec.gc.ca/diagnostics/crcm36/crcm36_st_ano.shtml
http://www.cccma.ec.gc.ca/diagnostics/crcm36/crcm36_st_ano.shtml
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1.2 Precipitation across Canada may not change much in the short term 
 
The big picture: 
− Winter precipitation has not changed much in the recent past 
− Annual precipitation is only predicted to change marginally in the near future 
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Winter precipitation has not changed much 
in the recent past …

 
 

The graph shows most winters over the last 25 years 
have had precipitation levels near or below normal.  
http://www.msc-
smc.ec.gc.ca/ccrm/bulletin/national_e.cfm 
http://www.msc-
smc.ec.gc.ca/ccrm/bulletin/figchartp_e.html?season=
Winter&date=2008 
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… and annual precipitation is only predicted 
to change marginally in the near future

 

Diagnostic Plots from CRCM3.6 Change in annual 
mean precipitation rate (mm/day) in 2041-2060 
relative to 1971-1990 simulated by CRCM3.6.1 
http://www.cccma.ec.gc.ca/diagnostics/crcm36/crcm3
6_pcp_ano.shtml 
 

 

http://www.msc-smc.ec.gc.ca/ccrm/bulletin/national_e.cfm
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/national_e.cfm
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figchartp_e.html?season=Winter&date=2008
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figchartp_e.html?season=Winter&date=2008
http://www.msc-smc.ec.gc.ca/ccrm/bulletin/figchartp_e.html?season=Winter&date=2008
http://www.cccma.ec.gc.ca/diagnostics/crcm36/crcm36_pcp_ano.shtml
http://www.cccma.ec.gc.ca/diagnostics/crcm36/crcm36_pcp_ano.shtml
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1.3 The maritime environment is changing 
 
The big picture: 
− There is less sea ice around Canada 
− Arctic sea ice is predicted to become thinner 
− Its extent is predicted to decline substantially 
− Sea levels have risen faster than predicted 
− Arctic sea levels are rising 
− Rising sea levels, combined with storm surges, will lead to problems in the coastal zone 
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There is less sea ice around Canada …

 
 

Figure 2: Monthly change in sea ice extent from 1979-
1996 as compared to normal for the same period. 
http://www.socc.ca/seaice/seaice_hist_e.cfm 
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… Arctic sea ice is predicted to become 
thinner …

2081-21002041-20601971-1990

 
http://www.socc.ca/seaice/seaice_future_e.cfm 

Figure 1: Arctic sea-ice thickness (m) obtained from 
the CCCma Coupled Global Climate Model for 
March, averaged over years 1971-1990.  
Figure 2: Arctic sea-ice thickness (m) obtained from 
the CCCma Coupled Global Climate Model for 
March, averaged over years 2041-2060.  
Figure 3: Arctic sea-ice thickness (m) obtained from 
the CCCma Coupled Global Climate Model for 
March, averaged over years 2081-2100. 
The oceanic and sea-ice components of GCMII are 
highly simplified. An ocean mixed-layer model is 
used together with an embedded thermodynamic sea-
ice model. The oceanic component is simply a 50 m 
thick slab of quiescent seawater. Ice is allowed to 
form at the top of the water slab when it cools down to 
the freezing point of seawater.  

http://www.socc.ca/seaice/seaice_hist_e.cfm
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… and its extent is predicted to decline 
substantially

  
http://www.socc.ca/seaice/seaice_future_e.cfm 
 

Figure 1: CCCma prediction of sea ice extent during 
the 21st century. 
Figure 1 shows the sea ice extent for the Northern 
Hemisphere starting in 1900 to 2100. Sea ice extent 
begins to decrease around the time of the sea ice chart 
observational record from 1968 to 1999. The decrease 
is close to the observed decrease of 3% per decade 
seen in the observational record. Ice extent starts to 
decrease slightly more rapidly after 2000. By about 
2050, summer sea ice cover over the Arctic Ocean has 
disappeared.  
Note that these results are obtained from one 
particular model using one particular scenario for 
future greenhouse gas and aerosol forcing. They are 
provided here as an example of projected changes in 
the cryosphere which might accompany changing 
climate.  
 

Broadleaf Risk management  & climate change

© Broadleaf Capital International Pty Ltd, 2008 − www.Broadleaf.com.au 19

IPCC
Satellite

 Altim
eter

Tide Gauges

Sea levels have risen faster than predicted

Source: Rahmstorf, Cazenave, Church, Hansen, Keeling, Parker and Somerville (Science 2007)

18 cm rise since 1900
Current rate:
3.3 cm per decade

 
 

Source: Stefan Rahmstorf, Amy Cazanave, John A 
Church, James E Hansen, Ralph F Keeling, David E 
Parker and Richard CJ Somerville, ‘Recent Cliamte 
Projections Compared to Projections’, Science, Vol 
316, 4 May 2007, p 709. 
http://www.pik-
potsdam.de/~stefan/Publications/Nature/rahmstorf_eta
l_science_2007.pdf 
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Arctic sea levels are rising …

 

State of the Arctic, October 2006 
Figure 13: Annual mean relative sea level from nine 
tide gauge stations in the Siberian seas (dotted line).  
The blue line is the 5-year running mean sea level.  
The red line is the 5-year running mean Arctic 
Oscillation index. 
http://www.pmel.noaa.gov/pubs/PDF/rich2952/rich29
52.pdf 
 

http://www.socc.ca/seaice/seaice_future_e.cfm
http://www.pik-potsdam.de/~stefan/Publications/Nature/rahmstorf_etal_science_2007.pdf
http://www.pik-potsdam.de/~stefan/Publications/Nature/rahmstorf_etal_science_2007.pdf
http://www.pik-potsdam.de/~stefan/Publications/Nature/rahmstorf_etal_science_2007.pdf
http://www.pmel.noaa.gov/pubs/PDF/rich2952/rich2952.pdf
http://www.pmel.noaa.gov/pubs/PDF/rich2952/rich2952.pdf
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… rising sea levels, combined with storm surges, 
will lead to problems in the coastal zone

The Maritimes are particularly 
vulnerable, where the 
problems are compounded by 
land subsidence

 
http://atlantic-
web1.ns.ec.gc.ca/slr/default.asp?lang=En&n=61BB75
EF-1 

Sea-Level Rise 
Storm-surge flooding and coastal erosion are problems 
that are with us today. According to the Geological 
Survey of Canada, parts of the Gulf of St. Lawrence 
are some of the most vulnerable areas in Canada to 
sea-level rise.  
In addition to sea-level rise caused by climate change, 
land is subsiding in the Maritimes by about 20 cm per 
century. 
  
In winter, sea ice can protect the shoreline from the 
impacts of ocean waves, but it can also become a 
hazard under extreme storm surge conditions—as 
evidenced by the devastating damage done to the Cap-
des-Caissie wharf in January 2000 
 

 
1.4 Small changes in averages can have highly non-linear effects 
 
The big picture: 
− Some of the changes in climate seem small, but they may lead to big changes in weather 

outcomes 
− Small changes in weather outcomes can lead to large changes in operational impacts 
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Some of the changes seem small, but they may 
lead to big changes in weather outcomes …

Source: Broadleaf analysis of data from Bureau of Meteorology

 
 

Source: Broadleaf analysis of data from the Australian 
Bureau of Meteorology, www.BoM.gov.au 
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… at both ends of the scale

 

IPCC 2007: Box TS.5, Figure 1. Schematic showing 
the effect on extreme temperatures when the mean 
temperature increases, for a normal temperature 
distribution. 
http://www.ipcc.ch/graphics/graphics/ar4-
wg1/ppt/technical-summary.ppt#295,35,Box TS.5 
 

http://atlantic-web1.ns.ec.gc.ca/slr/default.asp?lang=En&n=61BB75EF-1
http://atlantic-web1.ns.ec.gc.ca/slr/default.asp?lang=En&n=61BB75EF-1
http://atlantic-web1.ns.ec.gc.ca/slr/default.asp?lang=En&n=61BB75EF-1
http://www.bom.gov.au/
http://www.ipcc.ch/graphics/graphics/ar4-wg1/ppt/technical-summary.ppt#295
http://www.ipcc.ch/graphics/graphics/ar4-wg1/ppt/technical-summary.ppt#295
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… and small changes in weather outcomes can lead 
to large changes in operational impacts

Source: Tony Coleman, Insurance Australia Group

 

Insurance Australia Group: building claims versus 
peak wind gust speeds, showing disproportionate 
increase in claims cost from small increases in peak 
wind gust speed – that is, a 25% increase in peak gusts 
causes 650% increase in building damages. 
Source: Quoted in CSIRO Climate Change, An 
Australian Guide to the Science and Potential Impacts 
 
 

 
2 Climate change is a strategic issue 
 
We need effective ways of thinking about climate change and its effects, and of integrating 
climate change management into our strategic plans 
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These are currently attuned to the 
historical climate
We know how they perform now

Infrastructure
Agriculture
Industry
Services
Business
Human behaviour

They may perform differently in 
the climate of the future

THERE IS UNCERTAINTY ABOUT …
Precisely how the climate will change
Precisely how we will be affected … BUT WE ARE CERTAIN THAT

The climate will change
We will be affected

Climate change is a strategic issue
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There are too many potential
climate change risks
to examine them all in detail

… we need an efficient way 
to identify the top priorities

The challenge

Infrastructure
Agriculture
Industry
Services
Business
Human behaviour

When thinking about how our activities might be 
affected by climate change …

 
 
2.1 We must structure our thinking, and get into the detail 
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Climate change risk management:
Overview – causes and impacts

Causes

Mitigation
actions

(often social or
whole of

Government)

Organisational
impacts

Further
organisational

actions

Direct &
indirect

organisational
impacts

Organisational
adaptation &

response
actions

Climate
change

Oversight & reporting requirements
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Climate change risk management:
Structuring the detail

Activities, 
functions 
& assets

Region 4

Climate scenarios 
and effects

Activities, 
functions 
& assets

Geographic 
regions

Climate scenarios 
and effects

Specific 
impacts
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Climate drivers affect activities, functions & 
assets, leading to impacts on organisations

Activities, 
functions 
& assets

Region 4

Climate scenarios 
and effects

Increased temperature & temperature 
extremes
More frequent and intense rainfall & 
flooding
Higher peak wind speeds …

Infrastructure assets
Processing technology & 
systems
Operations
Training
Business processes
Personnel …

Capability & mission
Environment
Community & sustainability
Safety & well-being
Compliance & reputation
Financial
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Detailed analysis is needed in most cases

Performance
Endurance, 
fatigue, morale
Work tempo

Health
Heat stress
Infestations

Logistics
Water supply
Food supply, 
storage & prep’n
Clothing

…

Personnel

Increased temperatures & 
temperature extremes

Remote 
field 

operations

 
 
2.2 We must set priorities consistently 
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PREPARATION WORKSHOP TREATMENT

Establish
the context
Objectives

Stakeholders

Criteria

Key elements

Identify
the risks &
opportunities

What can 
happen?
How could it 
happen?

Analyse
the risks &
opportunities

Review controls
Likelihoods
Consequences
Significance

Evaluate 

Evaluate risks 
and 
opportunities

Rank risks &
opportunities 
Screen out 
minor issues

Treat the risks 
and exploit the
opportunities
Identify options

Select the best

Develop plans

Implement

Monitor and review

Consult and communicate

Climate change risk management:
The process for setting priorities

The approach is based on ISO 31000
You should build on your existing enterprise risk management 
processes, and integrate with corporate and business plans

Climate 
change
scenarios

 
 

This presentation does not spend much time on the 
basics of the risk management process – it focuses on 
how it can be applied to the impacts of climate 
change. 
 
One important point should be noted: the process 
identifies risks and opportunities. Although many of 
the impacts of climate change will be negative, some 
of them will be positive, and it is important to 
recognise such opportunities and understand how they 
might be exploited. (For example, the effects of 
warmer temperatures and higher concentrations of 
CO2 may be beneficial in some agricultural areas.) 
 

 
 

The process is described in detail in ‘Climate Change Impacts and Risk 
Management: A Guide for Business and Government’, published by the 
Australian Greenhouse Office.  It is available from 
http://www.broadleaf.com.au/climate/index.html or 
http://www.greenhouse.gov.au/impacts/publications/risk-management.html 
 
The guide was co-authored by Broadleaf and tested through a series of case 
studies – a large private company, a public utility, a State government agency 
and a local government authority – and we have undertaken many subsequent 
applications. 
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Evaluation framework

Objectives
Separate risks according to priority

– Extreme
– High
– Medium
– Low

Distinguish between 
chronic problems & 
catastrophic events

Li
ke

lih
oo

d !

Consequence
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Assess each risk 
over relevant time 
periods

Consequence

Li
ke

lih
oo

d

Up to 5yr

5yr to 2030

Beyond 2030

Time

 

http://www.broadleaf.com.au/climate/index.html
http://www.greenhouse.gov.au/impacts/publications/risk-management.html
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Workshop outcomes: priorities for further 
action

Risks you 
know you 
have to treat

Risks you 
know you 
can set aside

Risks you 
can’t classify yet

Treat now

Put on watch

Detailed 
assessment

A
C
T
I
O
N

Initial
assessment

 

The outcome from the workshop is a triage of the risks 
and opportunities that have been identified: 
− Risks that require action now. 
− Those that can be set aside, either because they are 

genuinely low risks, or because action may not be 
needed immediately or urgently. Note that these 
risks are not discarded – they are set aside on a 
watch list to be reviewed regularly, to determine 
whether the priority has changed or whether the 
triggers for more immediate action have arisen. 

− Those, risks, generally not many of them, for 
which we need more information and more 
detailed assessment before we can make a decision 
about the need for immediate action. 

 
3 Summary and conclusions 
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Impacts of climate change
Direct impacts: 

Immediate, ‘one-off’ impacts of extreme weather 
events (e.g. vulnerability of assets, material 
availability, logistics, operations, distribution)
Ongoing impacts of regional & global climate 
changes (e.g. water availability, markets, 
customers, suppliers)

Indirect impacts: 
Government & community response & associated 
impacts (e.g. water charges)
Government response – mitigation (e.g. energy 
costs, carbon tax and emissions trading)

 
 

The direct and indirect effects of climate change are 
likely to generate both risks and opportunities for 
companies. 
Importantly, even if you don’t accept the current 
science of human-induced climate change it is 
important that you take a strategic approach to the 
issue.  For example: 
− considering the risks posed by natural climate 

variability 
− considering the risks (and opportunities) posed by 

government, community and competitor response 
to the issue. 
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Look for the 
opportunities
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How prepared are you?

Survey of 300 Australian businesses (PwC, Jan 2008)
More than 75% of businesses had not formally 
assessed the risk of climate change
Only 2% had recorded emissions data that would 
hold up to scrutiny
28% of resource sector companies are preparing 
a carbon budget
Only 5% of all other businesses are preparing a 
carbon budget

 
PwC, Carbon Countdown, 
http://www.pwc.com/Extweb/onlineforms.nsf/docid/0
EDACFFBA83712AB852573DB000F55FF# 

 

http://www.pwc.com/Extweb/onlineforms.nsf/docid/0EDACFFBA83712AB852573DB000F55FF
http://www.pwc.com/Extweb/onlineforms.nsf/docid/0EDACFFBA83712AB852573DB000F55FF
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Summary
Climate change is happening (whatever the cause!)
Nothing we do now will reverse the effects in the 
medium term
Climate change is a strategic issue
Integrating climate change risk management into 
your strategic planning process now makes sense
Treat the risks

Minimise the downsides
Maximise the upsides

Achieve strategic advantage

 
 
4 Contact us for more information 
 
See  the climate change risk pages on our web site: www.broadleaf.com.au/climate/index.html 
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Contact details
For more information about the material discussed 
here, please contact:

Dr Dale F Cooper Cooper@Broadleaf.com.au
Grant Purdy Purdy@Broadleaf.com.au
Dr Stephen Grey Grey@Broadleaf.com.au
Dr Sam Beckett Beckett@Broadleaf.com.au
Mike Wood Wood@Broadleaf.co.nz

Visit our web site: www.Broadleaf.com.au

 
 

http://www.broadleaf.com.au/climate/index.html
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