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Introduction

Business executives today must deal with a vaaédjfficult issues — changing corporate
governance requirements, terrorism and the impiabieanternet, to name just a few. In this
context, it is easy to understand how an issueglibal warming does not rate a mention. It
involves high uncertainty, long timeframes andittteraction between science, government,
emerging technology and business. Who can blamersmanagers for throwing up their
hands and shifting focus back to this quarter'sieas or the impact of outsourcing?

This paper seeks to help the executive by idemniifyools and lessons that can assist in the
face of such uncertainty. After all, other isso&sy pale into insignificance in the face of
global warming ....or they may not! Either way, demis for the next thirty years need to be
made now.

Purpose
This paper was completed as part of a 0.5 credisubject (MKTG899 — Independent
Study) during Fall 2004 (total course load is 5&ddt units). It is not a thesis and instead is

intended to provide MBAs and business executivels am introduction and appreciation of
the effect that climate change may have on managieamg technology during their careers.
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Executive Summary

Assessing the impact of climate change on busimeséves examining long time horizons,
uncertain outcomes and interactions between scigoeernment and technology. Given the
range of risks and uncertainties that the averageutive encounters, it is easy to see how
they feel helpless in the face of yet another pobl

However, scenario planning is a tool that can laskess and plan for a range of uncertain
outcomes. Based on a structured approach, | ldevified two key uncertainties around
which four 30 year scenarios have been built. &te® uncertainties are:

1

How obviously will global warming impact our way life? Does the
environment degrade as ‘expected’ and does thi fos to change our way
of life?

To what extent does the world adopt an integrapguaicach to climate
change? Do regional schemes dominate or doesalgpproach emerge?

Given these two uncertainties, four scenarios datified.

1

Status quo Impact of global warming remains unpredictabid an
integrated approach is not taken.

Global markets Impact of global warming remains unpredictableyever
a consistent global approach is undertaken.

Turbulent times Impact of global warming is clear, however afsrat a
global approach fail.

New world order Impact of global warming is clear and a gloljgb@ach
is undertaken to address these problems.

It is extremely difficult to favor any one of thesatcomes over the rest, so the most prudent
approach is to identify a series of common lessbasapply under all circumstances. These

are:

Monitor weak signals - Covet flexibility
Build capability - Examine your environmental
. footprint
Don't lose sight of
customer needs - Realize the opportunity
Fill the niches - Heed the lessons of the tipping
point.

Finally, a series of recommendations, monitorindgrive and additional tools are provided.
These show how to apply the global scenarios assmbles in a more detailed industry specific

context.




Overview

There are a wide number of misconceptions abolagiwarming. What is it, does it really
exist, how does it impact us, what should be dawkveho should do it? With this in mind,
the first section of this paper is an extendediuhtiiction to the topic. It focuses on laying out
the issues as they are generally accepted withisdlentific community and providing some
history around the topic. This is not a scientiport and many of the examples used are
vastly simplified. However you don't have to adtydelieve the science for the rest of the
report to be valid. If either your competitorsstamers or suppliers do, then this could be
enough to force you to reconsider your strategy.

The second section focuses on developing gene¥absos around climate change. It
identifies important factors for debate, both read perceived. From this, a core group of
four scenarios are developed to provoke thoughithisWeach scenario, examples are drawn
from industry to illustrate some of the potentrabiications.

Finally, the last section provides guidance ashatibusinesses should do in the face of these
scenarios. Typically companies faced with disngemerging technologies pursue an
‘ostrich strategy’; they pretend it isn't happeninghis section draws out common lessons
across all scenarios and provides frameworks @rabe used to extend the analysis.

Overall, this paper is best thought of as a workiraft to provoke deeper thought. Any
section of it could be chosen and expanded upgneater depth. However, the management
lessons identified should remain broadly the saff@ough vigilance and an open mind,

risks can be addressed and opportunities identified

Introduction to Climate Change

What is global warming?
This section provides an introduction to the caasebevolution of global warming, a
shapshot of the current state of the environmediteasummary of the current outlook.

What are greenhouse gases?

The planet is kept at a habitable temperature byrteraction between the sun, earth and
atmosphere. Solar radiation (ultraviolet raysthes the earth, where some energy is
absorbed and the rest is radiated (in the infrapettrum). The atmosphere (the world’s
natural greenhouse) re-radiates some of this esgdqaiat and effectively traps it to warm the
earth. Without the atmosphere trapping this heatperatures on earth would average -17 C
(0 F).

The earth’s natural greenhouse consists of waggsrya&arbon dioxide and ozone. Since the
time of the industrial revolution, humanity has beelding greenhouse gases to the
atmosphere such as carbon dioxide fC@ethane (ClJ, nitrous oxide (D),
hydrofluorocarbons (HFCs), perfluorocarbons (PFR2g) sulphur hexafluoride (9F While
there are a number of drivers of an increased pmese effect, the simplest examples involve
carbon dioxide (which contributes approximately 668the manmade global warming

effect).




Firstly, trees take in carbon dioxide and convetd ioxygen. When trees are cut down they
no longer absorb this carbon dioxide, instead sihggit into the atmosphere as they are burnt
or decay. Also, when the land is dug up for useh s1s farming, additional carbon dioxide
and methane stored in the ground are freed a®thbased ecosystems die.

Secondly, fossil fuels are one way in which nategquesters carbon dioxide. However when
a carbon based substance such as coal is buglgases carbon dioxide into the atmosphere
that would otherwise have remained in the earthcniBig fossil fuels is the number one
source of carbon dioxide from human activity.

While the earth needs a natural greenhouse (geddogtthe inner atmosphere, or
troposphere) to stay warm, additional greenhouseghave the effect of “turning up the
heat”. While these gases do not reflect incomiltrgviolet radiation from the sun, they do
reflect the infrared radiation that bounces off ¢lagth. This causes the earth to absorb more
heat than it otherwise would have, and for avetaggeratures to rise. The earth is
effectively covered by a ‘thicker blanket’ tharhds historically needed. This is illustrated in
figure 1 below.
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Figure 1: lllustration of the greenhouse effect ®@BLCC)

The next question is to examine whether this théobacked up in practice. Drilling in the
ice in Antarctica has revealed that carbon diokidkels for the past 420,000 years have
cycled between 180 parts per million (ppm) and g8t. This is illustrated in figure 2
below.




Vostok, Antarctica, Ice-core C0O, Record

A
. - '

170

C Oy Concentration (ppnw)
P
[T%]
_
=
=
o

140

1] 100 200 300 400
Age of Entrapped Air (kyr BP)

Source: Jean-Marc Barnola et al.

Figure 2: CQ levels over the last 420,000 years (Barnola ét al.

Over the last 150 years, the amount of carbon deii the atmosphere has been increasing
dramatically. This is illustrated in figure 3 belo
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Figure 3: CQ levels from ice core samples and measurementsauweki (IPCC)

This matches nicely with the onset of the induktesolution, the energy inputs of which are
shown in figure 4 below.
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Figure 4: The world’s energy sources (IEA)

As expected, this carbon dioxide build up appeatsetdriving an increase in average

temperature. This is illustrated in figure 5 below.
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Figure 5: Millennial Morthem Hemisphere (NH) temperature reconstruction (blue — free rings, corals, ice cores, and historical records) and instru-

mental data (red) from AD 1000 to 1988, Smoother version of MH series (black), and two standard emor limits (gray shaded) are shown. [Basad on

Figure 5: Average temperature over the last 1008ry€IPCC)
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It is interesting to note that:

Nineteen of the hottest twenty years since 186@ lw@eurred since 1980,
with the eleven warmest all since 1990.

1998 was quite probably the warmest year in 10@0syavith 2002 being
the second warmest.

When viewed in isolation, warmer temperatures atearparticularly large cause for concern.
After all, who wouldn’t mind a milder winter or @i more hot days in summer? However,
the concept of ‘average’ warming is misleading #rnslthe shift in many natural cycles that
is in fact the greatest problem. Nature is a sesfalelicate balancing acts, with all eco-
systems constantly interacting with one other. 3Jtadility of these systems and their ability
to adapt is one of the key uncertainties surroundinbal warming. The main fear that
scientists have is that ‘positive’ feedback loopsld cause global warming to rapidly
accelerate, with grave consequences. Exampledatéd closed loop / non-linear
environmental degradation scenarios are showrbie thbelow.

Feedback loop 1 Feedback loop 2

Greenhouse gases cause increase in temperature and polar ice caps begin to melt

Less sun is reflected by snow/ice and Permafrost melts, releasing trapped
more is absorbed by ‘dark’ ocean (land) methane

Evaporation from warmer oceans causes More methane is present in the
more water vapor to be present in the atmosphere

atmosphere

Greenhouse gases cause further increase in temperature and seas rise

Table 1: Possible drivers of global warming accat®on

This is not the realm of scientific fantasy. Thesincomprehensive report on Artic ice was
completed in November 2004 by 250 scientists frgghtecountries. It concluded that Artic
ice was half as thick as 30 years ago and thaligtebution of ice had shrunk by 10%. If
present rates of change continue, there could beenoy 2070 with a consequent large
impact on sea levels and Gulf Stream currents.

Current outlook

The increase of greenhouse gases in the air cemeiuith the beginning of the industrial
revolution. The IPCC third assessment reportiftlst authoritative report on climate
change) concluded that there was “new and stroexjdence that most of the warming
observed over the last 50 years is attributablautoan activities”. They predicted a rise of
1.4 t0 5.8 C in average temperature over the ngXtyears. Even these small shifts in
temperature are expected to have dramatic conseggiesuch as a rise in sea levels of
between 9 and 88 cm.

Table 2 below illustrates some more predicted o
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Examples of climate variability and extreme climate events and their impacts

Projected Changes Projected Impacts
TIGNer MaXImIL (EMperatires, Mare NO% Cdys SN0 Nedl Waves over neary TICIJBNCE Cf DEatn and SEnGUs [NEss N GI0eT pEaple and Uraan poor
all'land areas Heat strese in livestock and wildlife

Risk of damage to a8 number of crops
Electric conling demand
Energy supply reliability

Higher minimum temperatures, and fewer cold days. frost days and cald wawes Cold-related human morkidity and martality

aver nearfy all land areas Risk of damage to a number of craps

Range and activity of some pests and disease wectors
Heating energy demand

More intense precipitation ewents Fland, landslide and avalanche damage

Snil ercsion

Fland run off could increasa recharge af some flood plain ag uifers

Pressure an gavernment and private flood imsurance ystems and disaster relief

Increased summer ﬂr_-inEI ower most mid-katitude continental interiors and Crop yields
assaciated risk of draught Eumalge to building foundations caused by graund shrinkage
Risk of forest fire

‘Water resource quantity and quality

Increase in tropical cyclone peak wind intensties, and mean and peak Risks to human life, risk of infectious disease epidemics
precipitation intensities Coestal ercsion and damage ta coastal buildings and infrastructure
Camane to coastal ecosysfemns such as coral reefs and mang ioves

Intensified droughts and floads assaciated with El Nifio events in many regiars Agricultural and rangeland praduetivity in regiors prone to drought and floed
Hydro-pawer patential in draught-prane regiors

Increased variability of Asian summer monsaon precipitation Fland and drought magnitude and damage in temperate and fropical Asia
Increased intensity of mid-latitude starms. Risks to human life and health
Praperty and infrstructure lnsses Key t?nsc‘r'gts'g‘ljs
Damage to coastal ecosystemns Extendad
[ecreased

Table 2: Projected impact of global warming (UNFCCC

Global warming is not a thing of the future. Résuallready seen over the last 50 years
include:

a 0.6 Cincrease in average temperature.

a 10 to 20cm rise in sea level.

the retreat of glaciers and 10% less snow coverage.

increased weather volatility.
Many of these outcomes are attributed to humanénite. Some companies are already very
sensitive to these issues, as previously reliaisterical records have become less successful
at predicting the consequences of weather. Givetang liabilities that they carry on their
books, it is not surprising that the (re)insuraimzkistry is one of the most proactive in trying

to understand the impacts of climate change. Ei§uvelow illustrates some of the impacts
witnessed so far.
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Figure 6: Damage from natural disasters (Swiss Re).

Worldwide economic losses due to natural disasippear to be doubling
every 10 years and, on current trends, annual ksg# reach almost $150

billion in the next decade.
United Nations Environment Program

Future impacts are uncertain, as carbon dioxideldeare expected to continue to rise. Under
current conditions and ignoring any acceleratioa ttunon-linear effects, the forecast is for
carbon dioxide levels to increase significanthheTPCC defines six plausible scenarios, with
the outcomes of each shown in figure 7.

There is new and stronger evidence that most ofvidrening observed over
the last 50 years is attributable to human actisti

IPCC 3° assessment report (2001)
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Figure 7: Model predictions of the drivers and ingpaf global warming (IPCC).

Note that any sort of prediction is quite unstalifer example, the modeling done on the
ozone layer in the 1980s was ultimately shown &ilyainderestimate the damage occurring.

Global warming is a fact. The climate has changisibiy, tangibly and
measurably. An additional increase in average glabmperature is not
only possible, but very probable, while human weation in the natural
climatic system plays an important, if not decisve.

Swiss Re

Further uncertainties

On the whole, the concept of global warming is Imeicg more commonly accepted.
However, the impact it will have, the ‘safe levef’emissions and the best way to counter it
are far more controversial issues.

The main source of information on the topic islthé's Intergovernmental Panel on Climate
Change (IPCC). It represents thousands of scisritsm scores of countries with a mandate
to assess the scientific, technical and socio-eanimmformation on climate change that is
available around the world in peer-reviewed literaf journals and books. IPCC reports aim
to ensure a balanced reporting of viewpoints angddbiey relevant, but not policy-

14




prescriptive or policy-driven. The IPCC itself doest conduct new research or monitor
climate-related data.

Without going into great detail, some of the kegemainties are:

What role will feedback loops play? The non-lineature of climate
systems makes them extremely difficult to modedr €&xample, if
temperatures shift and the Amazon became driem,tthere is potential for
large numbers of trees to die, thus releasing tiatvon dioxide into the air
and exacerbating the problem.

Estimating a ‘safe level’ of emissions is also véifficult, mainly due to
the long lags that occur before stabilization isrseCarbon dioxide is a
long-lived compound and emissions today may imgiazearth for
generations to come (as illustrated in figure &gl

If what the science tells us about climate chasgmirect, then unabated it
will result in catastrophic consequences for ourldio The science, almost
certainly, is correct.

Tony Blair (September, 2004)

Figure 8: Lag effect of actions on global warming@C).
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The issue of the best way to counter the problesbadsly draws the most
scrutiny. Given the lag effect of carbon impatiaege is needed now.
However, will a series of cuts (such as proposed tBsearch team at
Princetori) be enough, or are far more drastic steps anatéobies
needed? The outlook for carbon sequestrationifigtaarbon dioxide in
the ground) and sinks (planting forests to absarban dioxide) is also
debatable.

What is being done to combat global warming?

Despite the differences in opinions that exist,rfggority of people believe that some form of
change in behavior is needed. The key area ptitiss the speed and extent to which this
change needs to take place.

The time to consider the policy dimensions of déntdange is not when
the link between greenhouse gases and climate ehiaragpnclusively
proven, but when the possibility cannot be discediatnd is taken seriously
by the society of which we are part. We in BP hreaghed that point.

John Browne, Group chief executive of British Pletin (1997)

How much do we have to change?

The current report from the IPCC states that greasé gas levels need to be cut by 60%
within the next 50 years. There is less conseasus whether these changes can be achieved
through a series of incremental moves or largeneiciyical or usage breakthroughs.

Opinions range from the need for the bankruptinthefworld economy, through a dominant
role for renewables, through to a simple focus mergy efficiency. As part of the UK'’s
upcoming presidency of the G8, Tony Blair has madidressing climate change one of his

key goals.

The UK needed to reduce our carbon dioxide emissdign60% by 2050.
This implies a massive change in the way this egyrbduces and uses
energy. We are committed to this change.

Tony Blair (2004)

Science is currently unable to predict what a “safeel of carbon dioxide or temperature
change is, however the most commonly used numbaisculation are:

Limit temperature increase to 2 C, by

Limiting CO, levels to 500-550ppm by the end of the century.
Note that the next IPCC report is due out in 200d may be able to provide more certainty.
Current state of regulation

The global regulatory regimes proposed are desigodtat the challenge of climate change
can be met by following the economic theory thaibess itself should be left to find the

! pacala and Socolow
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most efficient way of moving forward. Before | di¢these schemes, it is useful to briefly
examine the evolution of global environmental ragjoh.

In 1979, the first World Climate Conference disagsevidence that humans could indeed
alter the climate. Interest grew slowly, and ir88%he World Meteorological Organization
and the United Nations Environment Program cretitedntergovernmental Panel on Climate
Change (IPCC), with the goal of collecting and asswy scientific information on climate
change. The first report released in 1990 condubat the threat was real. At the ‘Rio Earth
Summit’ in 1992 the United Nations Framework Corti@non Climate Change, detailing
what governments should do to stabilize greenhgases, was opened for signature. lItis
one of the most universally accepted environmergaties, and the parties to this convention
(those that have ratified, accepted or accedduktdréaty) meet annually at the Conference of
the Parties (COP). COP3 in Kyoto led to the dnaftof legally binding commitments for the
emissions of greenhouse gases. After much neguotj@@OP7 in Morocco led to the creation
of the Marrakech Accords which contained speciétads on the implementation of the
Kyoto Protocol.

However, Kyoto is not the only action being takgaiast global warming. Others include:

Proactive intra company trading systems launchefirimg such as BP to
help them assess the impact of greenhouse gas megasu

The UK wide voluntary (encouraged through tax dgdrading system
that began in 2002.

The European Union Emissions Trading System (El&)kecomes law in
January 2005 and which sets emissions targetgdond 14,000 sites.
This system is independent of, but compatible vitib, Kyoto Protocol.

Links to schemes in places such as Norway, Canadiaween
California have been mooted.

In the USA around 17 states (eg. Oregon, Washingtaohthe New England
states) are launching their own form of greenh@aseregulation. In
addition, the Chicago Climate Exchange was recesgttyup as a trading
system for companies who want to voluntarily signfer emission
reduction targets. Companies who have joined sméude Ford, Dupont,
Bayer and IBM.

The level of regulation is increasing and thereaarange of other innovative mechanisms that
may appear. For example, one option for an inteynal system when the Kyoto period
finishes in 2012 is known as ‘contraction and cageace®. It is a way for including
developing countries within the scheme by workinglee principle that over time, each
person on the planet has an equal allowance obnat®y can emit. Targets are set for
countries based on this final per capita goal, Witse limits approached over time starting
from current country emissions levels. While thitieme is intellectually very pure and fair,

2 for example, refer to NewScientist.com
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negotiating the realities of such a system willygréar more difficult. Regardless, business
would be wise to consider these possibilities.

Introduction to the Kyoto Protocol

Introduction
The Kyoto Protocol is an extension of the UNFCCC and represents a legally binding approach to limiting

greenhouse gas emissions. It aims to reduce world greenhouse gas emissions to 5.2% below 1990
levels, on average during the period 2008-2012.

Targets

The Kyoto Protocol was the result of intense negotiation and lobbying, and the overall emissions targets
it sets vary by country. Given their economic circumstances and current energy sourcing infrastructure,
countries such as Iceland can increase emissions by 10%, while the EU needs to cut by 8% (with
different targets for each country within this). Only developed nations have binding targets, countries
such as China and India do not. Also, six different gases are targeted, with each measured in what are
essentially ‘carbon dioxide equivalent impact units’.

Mechanisms
One of the more innovative features of the protocol is that, in addition to simple reductions of emissions
within the home country, emissions targets can be met using three mechanisms. These are:
Emissions trading allows countries with high marginal costs to buy emission credits
from countries that are able to better their emissions targets.

Joint Implementation allows a country to pursue a project in another developed
country so as to produce emission reduction units at a lower marginal cost.

The Clean Development Mechanism is set up to promote the transfer of clean
technologies and sustainability measures to developing countries. It allows
developed nations to get credit for pursuing emission reducing or avoiding projects in
these nations.

The whole system is based on country caps on emissions (a ‘cap and trade’ system), thus freeing up the
country to pursue the most cost effective ways of meeting this target. Ironically, given the non-
participation of the USA in the scheme, the protocol has many similarities with the highly successful
trading scheme set up between US power plants to limit acid rain causing emissions (SOy).

Trigger

The Protocol is structured to come into force 90 days after 55% of the world’s countries, representing
55% of the world’s emissions in 1990, ratify it. With the non-participation of the USA, the recent decision
by Russia to enter the scheme means that the system should start in mid February 2005.

Impact

The outcome remains to be seen, however the key criticism of the scheme is that targets are not strict
enough to have much influence on global warming and that developing countries are not formally
included. However, most acknowledge that the protocol is designed to be the first step on the road to an
integrated, effective approach to climate change, not a solution in its own right.

Exhibit 1: Key elements of the Kyoto Protocol
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Introduction to the Frameworks

How can scenario planning help?

As the previous section illustrates, executivesfared with a bewildering array of
uncertainties and alternatives. This is furthenplicated by the fact that most of these issues
lie outside their direct field of expertise. Fonge, this uncertainty is perceived as a threat,
while others will see an opportunity. Across tloatd, there will be many managers that
don’t even see how such issues are relevant to, themhey view environment and climate
change as problems to be dealt with by governmBytobeying the current laws and
regulations, a manager may be justified in feethrag they are a good corporate citizen.
However, as with many other problems it is likéiat the truth lies somewhere in between.

What is scenario planning?

The impact of climate change on management andcddofpy is extremely uncertain. There
is no one future that management can prepareddhesr best option is to consider a variety
of potential outcomes and to prepare in a manramréduces the risks and maximizes the
opportunities they face across all of them.

Schoemaker and Mavaddat (2000) describe scenamiplg as a tool that embraces
uncertainty, accepts complexity and actively aiorsaf paradigm shift. It was popularized as
a strategic planning tool by Royal Dutch / Shelthia early 1970s and does not attempt to
cover every possible outcome. The scenarios difine not exhaustive and, in fact, may not
even be mutually exclusive.

Scenario planning is used to define a distincbéatternally consistent stories that are
credible, that challenge management belief andhinge on key uncertainties whose
outcomes will shape the future environment. Thetsges are subjective and therefore do not
lend themselves to direct modeling. However theypibvide management with a relatively
low cost tool that can provide valuable guidancéhasuture becomes more clearly defined.

The reason that most firms stand paralyzed indlee bf technological
change is usually a failure of imagination and aability to make sense of
weak signals that don't fit the traditional framesmind.

Schoemaker and Mavaddat (2000)
Schoemaker and Mavaddat (2000) define a ten stegegs to build scenarios. The resulting

scenarios are intended to assist decision makidgrumcertainty. They can be used to
challenge mental models and to test the flexibaityl robustness of existing strategies.

Building scenarios

1. Define the issue you wish to understand.
2. Identify the major stakeholders.
3 Identify and study the main forces that are shafieguture

19




within the scope of issues established in step 1.

4. Identify trends or predetermined elements that affiéct the
issues of interest from the list of main forces.

5 Identify key uncertainties from the list of mairrdes. Project
a range of possible outcomes for each uncertainty.

6. Select the two most important uncertainties. Dethe
nucleus of possible scenarios based on these amtirs.

7. Assess the internal consistency and plausibilitshefinitial
learning scenarios. Revise.

8. Assess the revised scenarios in terms of how the ke
stakeholders might behave in them.

9. Conduct additional research and reexamine thenaker
consistencies of the learning scenarios.

1@. Reassess the uncertainty ranges of the main vesiallinterest.
Retrace steps 1 to 9.

Exhibit 2: How to build scenario plans (Schoemakeévlavaddat)

Scenarios in of themselves are interesting, howguerinsight emerges when they are
applied to the current business model and/or gfyat@uestions to be answered include:

If these scenarios are reasonable, how well doeswtent strategic plan
acknowledge these possibilities? Are we bettimgdtimpany on one or
more of these outcomes?

What does it take to be a winning company undeh e&the scenarios?

In the face of the above two points, do we nee@éwvaluate our strategy?
Are there commonalities across scenarios that wepogpare for now?

“Giving up the illusion that you can predict thetdive is a very liberating
moment.” ... “All you can do is to give yourself ttegpacity to respond to
the only certainty in life — which is uncertaintyhe creation of that
capability is the purpose of strategy.”

John Browne, Group chief executive of BP
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How does this paper use scenario planning?

From the introduction it is clear that environmeémgaues touch all aspects of life. However,
scenarios do not need to be all encompassing @r@wery possibility. Therefore the aim of
this paper is modest. By painting some outlookgsHe future, | aim to provide managers
(especially those who have little knowledge ofigsies) with an insight into the potential
world of climate change. Within each scenario,d ssveral industry examples to assist the
process of evaluating the degree to which busimestels may need to change.

| have also decided to:

Avoid the extreme (yet possible) scenarios aroapddr(within 10 to 20
years) environmental degradation (drastic chanyesgather pattern, large
shifts in ocean currents, and high numbers of ahtlisasters) and base my
arguments around the best predictions that sciesmeceurrently make with
some level of certainty. This range of outcomesukhbe enough to force
a reexamination of mindset without sounding toceatfistic to the

audience. | also deliberately avoid building disascenarios based on
differing ranges of rising sea levels or tempemfluctuations, and instead
focus on whether some form of change is occurrivdyahether this is
enough to affect our way of life to a material dagr

Avoid a scenario where climate change is proveretoon-existent. The
bulk of scientific evidence points that it is ocgng, it is just the rate and
impact that is uncertain. At the very least, sjettan about the subject
would be expected to continue for the next thiggans, which is more than
enough to impact business operations for the feadse future.

Keep the scenarios high level and therefore agpkce all industries. By
keeping them generic, a wider cross-section ofeeadan be engaged.
Rather than provide specific industry recommendatid instead use mini-
examples to highlight specific implications for t@@n business models.

The above qualifications mean that none of theates described may accurately predict the
future. However, the issues raised and thouglaggied should better equip businesses to
begin to make informed decisions on strategy aagelheir own destiny.

How can the tipping point help?
The Tipping Point (Gladwell 2000) is a useful cquic®r examining in greater depth some of
the uncertainties identified.

What is the tipping point?

The tipping point essentially describes a diffusioodel. It draws lessons from the
movement of epidemics and viruses and applies thehe spread of information and the
popularity of products/ideas. What causes preWousheard of, or unpopular, toys or books
to become wildly successful? Gladwell looks atwades and social behaviors, and highlights
several key principles.
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The law of the few states that surprisingly fewgleglay a part in turning
something into an epidemic. These are ‘mavens’ gdroy a lot of
knowledge and are first to identify a new trena|lectors’ with wide social
circles who spread ideas to large numbers of peapk ‘salesmen’ who
influence others through either imitation or pessoa.

Stickiness states that under certain circumstarnices;orrect packaging of
information is all that is needed to ensure wideagrdiffusion and
acceptance.

The power of context refers to the way our actimreschanged by the
situation we are in. The most famous example isfiththe apparent
success of the ‘zero tolerance’ crime program iwNe@rk City — that the
crime epidemic was reversed by literally cleanipghe streets.

Essentially the tipping point can be used to urtdaedshow information can spread in an
unintuitively quick fashion. Small moves, in thght circumstances, can have far reaching
results.

How does this paper use the tipping point?

Many of the topics in this paper have been talksabafor 10-20 years. Frequent calls to
action are made, yet little appears to have bebieeed. This paper uses the tipping point as
a nested tool under the broader scenario planmipgoach. Certain forces examined within
scenarios will either become dominant or remain poefile. The tipping point is built into
scenarios to examine these effects.

“In the words of that now-famous book that everypizdreading, it reaches
a kind of tipping point and people kind of get it.”

Bill Clinton (2000)

| use the tipping point to start to understand nadreut the timing of acceptance of the
climate change issue. All the elements for a stioay people should care about seem to be in
place — general scientific and political acceptapbes wide ranging consequences. Certainly
over the last 5 to 10 years there has been thatdtéor climate change to become a major
public issue. Yet, while it is beginning to bedalissed more in the political arena, general
awareness in the business and public world stikaps low. | am hoping to use the tipping
point to begin to understand the drivers of thielef awareness, and also to predict future
patterns of awareness and importance.

Note that using the tipping point as an emergingnelogy assessment tool presents some
challenges. The book is not an academic text anthins many more case studies than it
does frameworks. Also, much of the book is dedidab explaining historical trends as
opposed to providing guidance on how to predidhftuence future ones. Therefore, it does
not lend itself to easily deciding on a courseafam based on its principles. However, in the
final section of this paper | draw out some comnessons that should be of use.
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Environmental Scenarios

Scenario construction
The scenarios below are constructed using thetégnpsocess previously discusded

Define the issue

The issue is to determine how business executh@d@ begin to shape their strategy to cope
with the threat/opportunity of climate change. \Wia&tors do they need to consider now that
will impact their business over the next thirty s&&a What are some broad lessons / strategies
that can help, regardless of the scenario thatteaty unfolds?

Identify stakeholders
Given the scope of the issue and the impact tihattd change could have on the planet, all
citizens are stakeholders. Key groups within #nessshown below.

Group Motivation / Role
Politicians Need to make decisions with impact far beyond their term,
serve all constituents and seek reelection — a truly difficult
balance.
Business executives Powerful group. Complex interplay between short term

profits, long term positioning and accountability to society.

Citizens of developing and Increase prosperity and/or preserve environment.
developed countries

Scientists Will play key role in influencing debate. Must balance
scientific uncertainty with need to inform on what is the
best course of action.

Environmentalists Focus on sustainability and precautionary principle.
Demand change now. Represent flora and fauna.

The legal system — judges, Could be called upon to fill policy gaps left by government /

lawyers business.

The media Plays a key role in defining the issue and shaping public
opinion.

Table 3: Key stakeholder groups

Identify forces, trends and uncertainties

The table below gives a list of the main forced #ra likely to impact management decision
making over the next 30 years. The 30 year tinmeérdhave chosen is somewhat arbitrary,
although not without reason. So, why 30 years?

3 For ease of understanding, intermediate and mevisteps are not shown.
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It is aligned with the tenure of a senior executiVteallows them to answer
the question, “Where do | want my company to berwheetire, given that |
have influence now?”

It is broadly aligned with the life of a typical wer plant, mining or
infrastructure project.

Although longer time frames are extremely relevarnhe climate context
(many of the scientific studies focus on 2050 @1 people find it easier
to avoid the issue when the time frame is of adorayder. | chose a
timeframe that will force business to consideratdinow, without entering
into the true sustainability debate of how muckadtue the needs of future

generations.

The forces were identified from reading a largeyboflliterature and also discussing the
issues with several key figures. To aid understandf these forces, | have grouped them
under broad headings. For each force | have iedwddescription of the associated trends or
uncertainties. Note that the trends are not raedlyds in the typical scenario planning sense
of the word. While a trend may appear to be apyatevould guess that few people would

be willing to bet that they will continue in a mamrpredicted by simple extrapolation.
Therefore, all of the factors shown are uncertamtivith the comments under the trend
column purely to provide some historical context.

Force
Environmental

How obviously will global
warming impact our way of life?

How quickly will emissions
levels continue to rise?

How certain are we about the
longer term impact of climate
change?

Policy / Business

To what extent does the world
adopt an integrated approach to
climate change?

How effective are local
regulations, policies and
subsidies?

How big of an issue will energy
security become?

Trends

Appears to be increasing impact
and scientific certainty.
Increased natural disasters and
volatile weather patterns.

Current expectation is for large
increases, especially from
developing countries.

Would expect computer models
and scientific understanding to
become more sophisticated over
time.

Moving towards it now with
adoption of EU ETS and Kyoto
Protocol.

Increasing trend towards auto
emissions standards and
renewable energy targets.

Expect it to become a bigger
issue, but at what cost?

Uncertainty

Key issue. Do we continue to
observe rising seas, hot
temperatures and unstable
weather?

What will really happen? Will
China and India follow the same
carbon intensity growth pattern
as the developed world?

What will the environment look
like in 200 years? How will
decisions made today impact
this outcome?

Key issue. Will it work in the
longer term? Will it evolve?

Will business be proactive? Will
regulation be obeyed? Will
subsidies actually promote
sustainable technologies?

Impacted by geopolitics, war,
resource scarcity and terrorism.
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10

11

How are ‘rules of game’
impacted by proactive moves of
suppliers and/or competitors?

Profile

To what degree do the issues
capture public attention?

To what extent does
environmental liability becomes
an issue?

Technology

What types of technologies are
needed to address the
problem?

How quickly do new
technologies move down the
cost curve?

The CDP* shows that wide
differences in approach within
industries are already occurring

Interest to date has been
sporadic. Green parties
becoming main stream in some
countries.

Are there similarities with what
occurred with asbestos and
tobacco lawsuits?

Do we already have the
technologies?

Would expect renewables to
become cheaper and eventually
overtake other technologies.

Table 4: Uncertainty identification

Key uncertainties

How is the value chain impacted
by the shift in strategy of some
participants?

Will global warming transcend
other issues? What role will the
media play? Does society
become more efficient in its use
of resources?

How clear does the link need to
be before large scale lawsuits
occur?

Will truly breakthrough
technologies emerge? How
much energy diversity is
needed?

How do oil prices change? How
quickly do renewables become
cost effective?

Based on my research, | have identified what ldveliare the two most important

uncertainties from this list of eleven. Thesefaréher explained below, as are the assumed

range of possibilities that bound each.

1. How obviously will global warming impact our way life?

This uncertainty refers to the way and rate thabgl warming manifests itself,
and the degree to which we can be sure that #using adverse changes to our
weather patterns. We have already seen that teopes in the last 20 years
have been high, snows have melted and seas have hiswever whether these
patterns continue is a key uncertainty. If sciatare able to more confidently
show that global warming is driving current weattrends, then it is likely that
the public will believe the linkages and be moraagned about the issue.

Clear signs of global warming and its consequemndisbviously impact
public and political reaction to the issue. Theges of outcomes examined are

explained below.

- The impacts of global warming are uncertain. Neachveather
trend is observed over the medium term and numerous

4 Carbon Disclosure Project
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counterexamples exist to the outcomes predictetbbyputer
models. Volatility of weather appears to settlevdpcasting doubt
on the seriousness of the impact of climate chamgwv theories
emerge about the ability of the environment to-selfect. The
public is not confronted with a clear message fighbehavior with
outcome and the issue seems to be evolving ovdotgpa time
frame for them to be concerned about it now.

The impacts of global warming are clear. The @& continues to
melt and seas rise. Weather patterns change distectand
extreme weather events become more frequent. Tratopes
increase and computer models are proven to actumatict
medium term changes and regional effects. Scisrilisstrate the
linkages and the public believes, understands eas the
problem.

2. To what extent does the world adopt an integrapguiaach to climate
change?

Scientists acknowledge that the impact of climd@nge is likely to manifest
differently across all parts of the world. Somgioas will get warmer, some
colder and the outcomes of weather volatility widty. There may even be
regions that benefit from these changes. Developedtries will be able to
adapt far better than developing countries.

Just as with world trade, intellectual property &mdd world aid, adopting a
globally consistent strategy to deal with enviromta¢problems is likely to be a
difficult task. Differences across continents, mivigs, regions, interest groups
and political parties are likely to lead to a véyief potential strategies and
philosophies. The ranges of outcomes examinedéxglkained below.

Countries don’t cooperate. Special interests rarsgong within
each region. Scare tactics about price rises emath limits are
used to overcome any environmental concerns. fgaglistems
are tried but fail as countries withdraw or enfonest doesn’t
work. Developing countries do not limit their esins and are
least able to respond to changed weather patt@&agional
interests outweigh international effort. Differifmgpacts of climate
change drive differing responses.

Integrated approach is adopted. Trading scheneedemigned for
compatibility and ultimately converge. Countriggee to laws,
set stringent limits and follow spirit of protocol$rading systems
continue to evolve and supporting industries atatdished.
Global goals are set and respected.

Scenario framework

When these two uncertainties are combined theyym®d common framework for defining
scenarios. Each cell is the starting point foew scenario. | have added names to each to
aid understanding and to help when associatingaaso with its driving factors.
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Low

Level of integration

High

Uncertain
Impact on

“Status quo”

“Global markets”

way of life

“Turbulent times”

Obvious

“New world order”

Table 5: Scenario framework

The ‘flesh’ of each scenario is developed by connigirall other uncertainties into a
consistent story. The starting point for theseiesas defined below.

Uncertainty Status quo
Environmental
How obviously will global warming Uncertain
impact our way of life?
How quickly will emissions levels Quickly
continue to rise?
How certain are we about the longer Little idea

term impact of climate change?
Policy / Business
To what extent does the world

adopt an integrated approach to
climate change?

How effective are local regulations,
policies and subsidies?

Not integrated

Limited effect

How big of an issue will energy Maintains
security become? same profile
How are ‘rules of game’ impacted Limited

by proactive moves of suppliers changes
and/or competitors?

Profile

To what degree do the issues Not really

capture public attention?

To what extent does environmental
liability becomes an issue?

Technology

What types of technologies are
needed to address the problem?

Limited impact

Slow
integration of

Global Turbulent
markets times
Uncertain Obvious**
Slower Quickly
Slightly more More sure**
sure
Integrated* Not integrated

More effective  Depends on
region

Reduced Large impact

impact

Some Varies by

proactive industry

adopters

From time to Frequently*

time**

Limited impact

Limited energy
diversity.

Strong impact

Incumbents
persist as

New world
order

Obvious**

Slower

More sure**

Integrated*

Strong impact
Reduced
impact

Large number
of changes

Frequently*

No impact

Some serious
breakthroughs
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renewables Efficiency is world waits for  occur

easy win panacea
How quickly do new technologies Gradual Rapid Gradual Rapid shifts
move down the cost curve? convergence convergence convergence and leapfrogs

* Dominant tipping point dynamic (described fugthn scenarios below)
** Contextual factors driving tipping point dynamic

Table 6: Scenario development

The tipping point

The tipping point can play a role in multiple urteémties, however | have limited my focus to
what | see are four of the main ones. The impares across scenario, with some
uncertainties providing context while others are dines that actually ‘tip’. For example, the
degree to which the issues capture public attemsi@anfactor which when looking back from
the future, the tipping point could be used asxgiamatory tool. As of now, the issues have
been publicized but don’t seem to have reachedia aiidience. There is a lot of confusion
about the facts and despite the seriousness offoresasts, the bulk of the population
doesn’t appear particularly worried or clamoring dation. However all this could change at
any moment.

More specifically, an illustration of the impact three of the four scenarios is provided
below.

Global markets:

Profile: the issues capture public Policy: the world adopts an integrated
attention from time to time - approach to climate change

The power of context - At times of high public awareness,
certain key political or business
figures seize upon the issue and
create a sticky message
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Turbulent times:

Environment: the impacts are
obvious

Environment: the level of certainty
is higher

Given the magnitude of
environmental problems, the
power of context is very
high

Global markets:

Environment: the impacts are
obvious

Environment: the level of certainty
is higher

Given the magnitude of
environmental problems, the
power of context is very
high

Tables 7 - 9: Tipping point dynamics

Profile: the issue captures frequent pub
attention

Within a quickly changing
environment, public opinion tips
strongly. Unfortunately, this does
not lead to a common approach.

Profile: the issue captures frequent pub
attention

Policy: the world adopts an integrated

approach to climate change

Within a changing environment,
public opinion tips and spills over
into the political / business domain
where action is taken.

The tipping point impact is built into the scenadescriptions below to show how in certain
circumstances, public or political opinion on tesue can quickly shift. While intuition may
dictate that this awareness would be slow in grgwhe context of global warming may
provide the push that this idea needs to quickigasp.

Impact on the business model

Different businesses are impacted in different waysnvironmental scenarios. However, no
business operates in isolation. Competitor mosfeiéts in public opinion and changes of
government can all leave a previously strong sisateoking decidedly shaky. For each
scenario | look briefly at the implications for foindustries. These are:

Fossil fuel extraction (oil, gas, coal etc.)
Electricity generation

Automotive
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Financial services (banking, investment, insuraetce

The top three industries are related through aatidependence on fossil fuels, which are
responsible for well over half of the overall hunearbon dioxide contribution to the
atmosphere. Financial services are includedustithte the ‘spill over effects’ of climate
change. As providers of capital they interact wiith rest through lending practices,
investment, trading and insurance — all vital paftde capitalist system. Each scenario
shows some inter-linkages between these four indastlthough the implications can be
generalized to others.

These industries are used purely to provide & littbre flavor to the scenario. Obviously
there are a range of sub-scenarios that couldquawithin each ‘global’ scenario, so it is
helpful to use these to begin to think about thelications for your industry.

Scenario descriptions

Each scenario is one picture of what the world foak like in thirty years and is designed to
provoke thought. Each of the forces is describédimthe scenario defined by the two key
uncertainties.

Scenario 1 — Status quo

Overall, weather patterns continue to be unpreblietdnowever the impacts of climate
change are not as observable as expected. Mayteelchange is happening over a longer
time scale, or maybe the earth is adjusting? Bofileuses on this uncertainty as an excuse
to avoid big changes in behavior. Differing opimscacross the world foil any attempt at an
integrated approach. Serious lobbying by businesars.

Essentially the business world continues to opénateuch the same fashion as
it has in the past.

The earth’s weather remains as volatile as is otlyebserved. However several strings of
colder years occur that cast doubt on the inevitalf a rise in temperature. Sea levels ebb
and flow. No consistent trends emerge, althoughdo term doubt remains. Emissions
levels continue to rise quickly, mainly driven bhi@a, India and the USA. Given the short
term volatility, the long term impact of climateasige remains just as difficult to predict.
The amount of resources dedicated to the issuedsdnd progress stalls.

From a policy perspective, climate change is adéi@®n a regional scale. Some schemes
show successes, however the lack of a global oficvents large benefits from being seen.
Advocates point to the success of smaller schehoeggever most large schemes ultimately
fail when smaller schemes aren't integrated effetyi The Kyoto Protocol and EU ETS
both suffer from initial soft targets and lack offercement against violators. Self-selection
occurs, as countries who don’t meet targets pulbbagreements. The second and
subsequent rounds of Kyoto don't attract enoughntr@s to ensure critical mass. After a
global recession in 2020, the political will to mtigte new schemes dies.

Regulation also varies regionally. There is somidance of companies shifting to regions
with less stringent regulations, although (simitatrade dumping) this is hard to prove.
General difficulties in prosecution also cause dswlver the system. Energy subsidies shift
over time. Renewable technology is driven morénldystry focus and cost improvements

30




than a level playing field from government. Appebes vary by country. Many second order
cross subsidies remain, and numerous subsidiesteximd special interest groups or
politically sensitive regions.

Energy security retains the same profile. Reneegmbhter the market, however fossil fuels
are still a necessary part of most governmentg'ggnstrategy. Further oil discoveries in
Russia lessen the reliance on the Middle Eastlandrigency for new energy sources.

From a business perspective, proactive comparkesata early stance about addressing
issues, however this enthusiasm fails to spreadustry dynamics remain fairly constant and
innovative companies are unable to force supptiempetitors to completely follow their
lead. Failure of trading schemes limits the aptiit profit from good practices. Niche
players emerge, but the current players remaimcefo

In terms of profile, the issue of climate changptaees the media’s attention sporadically.
Each release of an IPCC report generates a fldinterest, however this quickly dies down
in the face of GMO, AIDS and world poverty. Drotgjifloods and natural disasters still
occur, but no strong linkage is drawn between th€m.the whole, the tipping point of public
concern is never reached. The context is nevée gight and all the necessary conditions of
the law of the few are never completely satisfigthere are some believers, but the majority
of people are more worried about other issues.

In good economic times, industry and governmentaathe to change anything, whereas in
bad times they claim that change cannot be affordéicted messages serve to further
confuse the public and the issue only comes upyesaiple of election cycles. The
popularity of green parties ebbs and flows. Otbsues tend to add noise to media reports
and distract public focus from the environment.e Tlhmediacy of these issues makes it
difficult for anyone to proactively support movésit may not be felt for generations.

Environmental lawsuits are hampered by conflictirenther patterns. No cases are
successful given the lack of clear links betweemal®r and climate change. A substantial
amount of money is used up on both sides attemptitiy and defend cases.

Renewables enter the market, but not on a sufficiesle to shake up the industry.
Occasional breakthroughs occur, but nothing in exoé the speed of advances made over
the last fifty years. Apart from the general htipst a wonderful new clean energy source
will emerge, little focus is put on either brandwniechnologies or driving wide scale energy
efficiency measures through households. The cupamadigm of energy efficiency being too
costly remains.

Some distributed generation is used, however shigfset by re-nationalization of electricity
assets in other countries. This occurs in resptmsgelatile pricing levels and regulatory
uncertainty, and leads to a general stifling obivation. Opposition to wind farms is
dampened by new proposals for nuclear facilit@serall, renewables become more viable
as an energy source, but they only reach the meamstin certain countries.

Impact on industry

Most industries tend to evolve in a similar fashiorwhat they have in the past. Fossil fuels
continue to play a key role, although there isrgdashift towards gas. Renewables enter the
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market, but not on a large enough scale to conipleteke up the incumbents. Some clean
coal and other new technologies are developedeany refits of power stations occur.
Combined cycle technology is used in most newitasland the overall efficiency of the
industry increases. Oil is still important and n@#iacoveries and infrastructure keep prices at
an accessible level. Substantial differencesestiit by country. The environmental integrity
of large hydro projects continues to be questioned.

Car makers continue to build more efficient cargl ears in the US begin to reduce in size.
The trend of public transport and truck refits tosgacleaner technology continues, as much
for clean air reasons as for fear of global warmihgw engine types are developed, but
without large rollouts. Regional successes ocatlr fuel cell technology, but not on a wider
scale. Other regions pursue bio-fuels or cleameng of gasoline. The dominant fuel source
of transport of the future is still hard to detemmi

Financial services infrastructure development imfered by uncertainty. Profits are made
by factoring in environmental concerns, but lacknafrket integration and transparency limit
growth opportunities. Niche players are succesbfutl remain in the niches. Environmental
reporting becomes more commonplace and is a factoany investment decisions. Fear
remains about environmental liability, and insuenompanies are quite inefficient due to
their inability to confidently apply historical ging models to the future.

Scenario 2 — Global markets

Overall, weather patterns continue to be unpreblietaut the impacts of climate change are
not as clear as expected. However, general corderut the possibility of climate change
combined with warnings from scientists encourage®ee proactive response using the
precautionary principle. Increasingly stringentigsions limiting schemes are rolled out, and
early wins are seen. Amongst business and govertntie right mix of contributors based
on the law of the few emerges and a tipping pameached. Profit opportunities introduced
by uncertainty and ‘sticky’ products lead to simiaiccesses as occurred with the, SO
scheme in the USA. A new form of global currenoyeeges, carbon.

At present, the Kyoto Protocol is attempting todguihe world down this path.

The earth’s environment remains as volatile aaritently is. However, several strings of
colder years occur that cast doubt on the inevitalof a rise in temperature. Sea levels ebb
and flow. No consistent trends emerge, althoughédo term doubt remains. Within this
context, emissions levels initially rise quicklygwever the success of trading schemes
facilitates a reallocation of resources. Giverret weather volatility, the long term impact
of climate change remains just as difficult to pcedHowever, the success of carbon limiting
restricts the range of inputs needed in long temadiption models.

From a policy perspective, climate change is adéi@®n a global scale. The issue continues
to engage political and business leaders at albigh. Ambiguity is not seen as an enemy
and progress is made as countries adhere to pgasaip conduct. Trading schemes generally
work. Both Kyoto and the EU ETS lead to bigger Aetter schemes. These schemes
introduce deep cuts into emissions targets andbssion the whole responds. The financial
industry enthusiastically facilitates these newkats, and large numbers of supporting
industries (audit, consulting, verification, invesnt funds) spring up.
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Regulation begins to impact company strategy, hewbecomes less important as the profit
potential of the situation is seen. Many compalgad regulation (in a positive sense) and
act proactively. Energy subsidies shift over tmsebusinesses campaign for changes that
reflect the new integrated schemes. However, taerdig winners and big losers in the
corporate world, with most of the winners beingtfimovers. Proactive companies take an
early stance about addressing issues and reapriasgeds. Suppliers and competitors
respond in most industries. Some industries régoré and others are overcome. Many
niche players emerge and some become major plafwsigy security has a reduced impact
as countries begin to interact on a more transp&sis. Global arbitrage opens up more
energy options.

As occurs now, the issue of climate change captheemedia attention sporadically.
However, the opportunities available almost overedhe environmental issue — it is just
seen as good business. Carbon becomes a comrpoaiityct and prices are reported on the
evening news. New environmental reports and disaslrive stock surges and dips. The
public varies in the weight it places on methodsaiddressing climate change. Popularity of
green parties ebbs and flows, but all parties adapore climate / business friendly approach.
Other issues tend to add noise to media reportgliatidct public focus from the

environment. However, development of environmemtatkets continues along the same
vein as international trade and is not broadly iotpd.

Environmental lawsuits are hampered by conflictirenther patterns. No cases are
successful given the lack of clear links betweemalv®r and climate change. Lawsuits
diminish as companies change their practices.

From a technology standpoint, renewables entemimdet as profit opportunities are
apparent. Serious resources are dedicated toagenwglnew technologies. Given the market
mechanisms in place, energy efficiency from thescomer is seen as a quick and profitable
approach. Large gains are made at reducing emlengwnd and many industries are
reconfigured. Overall, energy efficiency is seeié¢ win-win.

Renewables and new technologies quickly becomeedfesttive and rollout occurs. Global
markets encourage risk-taking and some countriegsrbe world leaders. Clustering effects
further drive costs down, and large new export miskbpen. Those countries which gain an
absolute advantage in production can justify subsitb support the growth of the industry.

Impact on industry

The success of global markets forces a reshapingpofy industries. Proactive companies
reap large rewards, while laggards are forcedarttasty reassessment of their business
model. Gas is still a likely winner in the meditenm, with oil and coal being less favored.
These companies dedicate large resources to inmgrolhe environmental integrity and
efficiency of their operations. Renewables stgriter the mainstream in an integrated
fashion. A general drop in electricity demand assult of an efficiency focus allows money
to be diverted away from building infrastructure éd technologies towards developing
emerging technologies.

Car makers are forced into developing more eneffigient cars. Cars reduce in size,

incorporate new materials and several large shdtsir in engine design. Hybrids become
increasingly present on our roads, and public frarigeceives a higher profile in many
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cities. Numerous joint ventures are set up betvegmmgy and car companies. Some level of
vertical integration occurs, as the business mfmeises on getting people from A to B, not
on making cars.

The financial services industry experiences a boogrowth. A variety of new product and
supporting industry markets emerge. Environmemgabrting, auditing and accounting
standards are all developed. A boom in energyni@olgy companies occurs and the early
masters of trading and energy arbitrage create langounts of value. Insurance offsets some
of their risk through a range of derivatives offiisto the financial markets.

Across all industries, innovative companies finouge global market for their services.

Scenario 3 — Turbulent times

Overall, weather patterns continue to degenerAseexpected, seas rise and average
temperatures continue to increase. Each IPCCtrepavides increasing certainty about the
impact of climate change. However, no integrafgoreach is adopted, as parties blame each
other for the problem. Debate rages over histbvieesus current emissions levels. Impacts
of climate change vary significantly by region (geadly expected to exacerbate existing
inequities in health and access to adequate fdedn avater and other resources) and this
makes a common response hard to agree upon. Matigpin their hopes on a silver bullet
solution and ignore the series of smaller scalsipdgies that may be pursued. National
self-interest prevails and delays are costly.

Scenario extrapolates elements of past historgtefmational cooperation and
negotiation.

Environmentally, the earth follows the trends pegelil by global climate models. Impacts are
felt in temperature, rainfall, season timing anctler volatility. However these vary greatly
by region. Some areas are better off and the balahagricultural power shifts. Emissions
levels continue to quickly rise, as most countlieBeve that limits will restrict economic
growth. Developed countries point to rising enassilevels in developing countries, while
developing countries point to cumulative emissifsom developed countries. Given the
current environmental situation, scientists caneramfidently extrapolate the trends. The
outlook is not good.

From a policy perspective, climate change is adei@®n a regional scale. Some schemes
show successes, however the lack of a global ofimvents large benefits from being seen.
Trading schemes have mixed success. Advocatestpdime success of smaller schemes,
however most large schemes ultimately fail. ThetéyProtocol and EU ETS both suffer
from soft targets and lack of enforcement agaiidators. Self-selection occurs, as countries
who don’t meet targets pull out of agreements. dtiagons stall while blame is allocated.
Given the differing regional impacts of climate oba, global agreement cannot be reached.
New economic giants seek to extract concessionsigtarical pollution levels from other
countries. A general allocation of blame proceedérs integration, and self interest

prevails.

Regulation also varies regionally. There is somidance of companies shifting to regions

with less stringent regulations, although thisasdhto prove. General difficulties in
prosecution cast doubt on the integrity of theayst Energy subsidies shift but approaches
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vary by country. Many second order cross subsidiesmin. Some countries strongly push
certain technologies and industrial targeting osci8uccesses and failures occur.

Energy security becomes a big issue. Changesatheepatterns impact economics
of current operations, and different regions dhifa variety of new fuels. Sections
of infrastructure (eg. gas pipelines) are damageclimate change. Countries focus
on the most cost effective energy source that taeyobtain reliably. For some this
is renewables. Some multinationals react to #giosure to climate change, but
others do not. Large winners and losers occureiipg on their exposure in
different parts of the world.

In terms of profile, the reality of impact of cliteachange is obvious and media attention is
relatively constant. The public obviously viethie environment as very important, however
this varies by region. Some countries do not suéfige effects and are loathe to provide
concessions to others. Many people focus on atinigp blame. General frustration with
government leads to frequent distractions andhitirgl to separate the environment from
other issues. Immigration, war and health are comtapics.

Many environmental lawsuits are pursued. They pcountry to country, business to
country, and consumer to business/country. Hugjenslare made and some cases are
successful. Numerous appeals are made and largengsrof money are spent in the legal
sector.

From a technology standpoint the industry is a amexbf incumbents and new entrants, with
large variations across regions. Breakthroughsmdut progress to market is still not as fast
as required. There is an overall feeling that\@sbullet solution is needed, and this means
that smaller scale efforts are not pursued (theysaen as not worth while). Funding is
provided, but not on an integrated world scale.

Over time, renewables become more cost effectideraltout occurs. Progress varies greatly
depending on the natural resources of the countguéstion. A lack of integrated trading
systems delays the speed at which money enteeetter.

Impact on industry

Across all industries, there are big winners asgls. Regulatory uncertainty, differences
across countries and an overall need for changeptéarge challenges for all incumbents.

The world obtains its energy from a wide varietysofirces. No technology dominates and
most incumbents remain in some form or other. NKeshnologies are developed, however
these are often incompatible across regions. Kmsttries rely on their resource strengths
and try to develop technology to support it (egaal coal). Large retrofits are made and new
technology is laid out in a fairly haphazard fashid.ack of scale prevents large shifts in the
cost curve, although many advances are made agogfssity. Lack of energy security
makes it hard to commit to long development prgje¢iome-grown products and
infrastructure are preferred.

Car evolution follows similar trends to the elecitsi and fossil fuel industry. Advances are
made, however they are not consistent across regiDiffering infrastructures limit the
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usefulness of a common approach. Many compan@ssetto focus only on particular
markets.

The financial services industry faces a crisisocBtprices are volatile and lending becomes
more restrictive as risk premiums rise. Many iasige companies are bankrupted by the
changes in weather and government is forced to &manarket in many situations (refer to
case study below). Capital is hard to access, wihiats options within the other three
industries. New markets emerge, however previailgrés limit the level of participation.
Large amounts of money enter the legal sectonesuits are pursued and bankruptcies
occur.

Insurance industry case study °

This example perfectly illustrates some of the omtes of the turbulent
times scenario.

- Natural disasters (flooding and hurricanes) caasgelamounts of
damage to US coastal states.

- Insurers have not historically been allowed togg@igemiums to
reflect full risk, therefore they cover themseltdeugh increased
deductibles (which no-one cares about until disastékes).

- Attime of disaster, images of distress force staietervene and
provide monetary assistance.

- This has effect of homeowners rebuilding in exatttyy same risk-
prone area.

- Pressure is placed on insurers to offer more adfolieElpremiums,
however (mostly European) re-insurers do not hawetm
sympathy for a country outside the Kyoto Protocol.

- Coverage is not extended, and the state movesfilhttee void.

- Continued natural disasters place a huge drain@R.G

Exhibit 2: Impact on insurance industry of turbuléimes

Scenario 4 — New world order

Overall, weather patterns continue to degenerdgeexpected, seas rise and average
temperatures continue to increase. Each IPCCtrepavides increasing certainty about the
impact of climate change. However, a proactiverapagh is taken which rapidly increases in
urgency as weather changes become apparent. asivogéy stringent emissions limiting
schemes are rolled out, and early wins are sesafit Bpportunities introduced by

5 Written based on a conversation with Professot Risindorfer (The Wharton School)
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uncertainty lead to similar successes as occurittdtide SQ scheme in the USA. A new
form of global currency emerges, carbon. Worldléxa are in agreement about the absolute
importance of making each scheme work, and mawemnectors and salesman are in ample
supply. Public pressure is high.

The earth’s environment follows the trends predidig global climate models. Impacts are
felt in temperature, rainfall, season timing anthtibty. However these vary greatly by
region. Some areas are better off and the balainagricultural power shifts. On the whole,
emissions levels are capped and then reversedgthitbe success of trading schemes and the
perceived urgency of the situation. Within thisitext, scientists can more confidently
extrapolate the trends. Also, the success tforacaps restricts the range of inputs needed
in long term prediction models.

From a policy perspective, climate change is add@®n a global scale. The issue engages
political and business leaders at the highest $eaetl progress is made as countries adhere to
general principles of conduct. Regulation beginsrtpact company strategy. Any
ambiguities are quickly regulated, as are the rarfigipporting industries that spring up.
Environmental reporting standards are common plddso, energy subsidies shift over time
as governments react ‘quickly’ to the situationowgéver, both successful and unsuccessful
technologies are targeted.

On the whole, trading schemes are forced to wdtthopagh much debate occurs as to whether
they are optimal. Both Kyoto and the EU ETS leabigger and better schemes.
Government introduces deep cuts into emissiongtsuand business responds. There are big
winners and losers in the corporate world. Tharfmal industry enthusiastically facilitates
these new markets, and large numbers of suppanthgstries (audit, consulting, verification,
investment funds) spring up. Many of these amnsfly regulated at the international level to
ensure consistency and rigor of approach.

Also, energy security has a reduced impact as desriegin to interact on a more
comprehensive basis. Global arbitrage opens up ewergy options and countries begin to
see the global nature of the problem. Proactivepamies take an early stance about
addressing issues and reap large rewards. Suppliercompetitors respond in most
industries. Some industries reconfigure and maeysaercome. Many niche players emerge
and entirely new industries become a dominant force

Given the magnitude of the situation, the realftyngpact of climate change is obvious and
media attention is constant. The public placeatgneight on the environment and it is seen
as one of the dominant issues of any electoral aggnp The context of environmental
change forces a quick tipping point in terms of @mass. Environment and sustainability are
seen as very important issues and lawsuits aratefeignored, as all resources are
dedicated to fighting the problem at hand.

Renewables enter the market through both governregntation and as profit
opportunities are apparent within trading schengearious resources are dedicated
to developing new technologies. ‘Manhattan Profgpe endeavors are undertaken.
Public and private money is plentiful and nearlgrgvavailable option is pursued.
Efficiency benchmarks are set and large amounisasfey are channeled into
promising new technologies. Also, any promising/tiechnology is forcibly moved
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down the cost curve by government subsidy androlidut. Global demand and
reward encourages a great deal of innovation.

Impact on industry

Across all industries, there are big winners asgis. Regulations and markets force change
through previously stable industries at a rapidepac

The energy sourcing and producing needs of thedmdrhnge quickly. Some industries can’t
keep up or are regulated out of existence, whherstquickly adapt to take advantage of
opportunities presented by global markets. Caibdactored into all investment decisions
and a generally longer time horizon is accepteadacc8ssful new technologies find large
markets and the cost curve of generation changeklgu Both renewables and new
technologies dominate the market. Lack of cagitéfts the focus towards a larger number of
less capital intensive energy sources. Flexibitityalued.

Car evolution both follows the energy trends ad a&lcontributes to numerous
breakthroughs. Vertical integration occurs as n@ompanies work in partnership across
industry lines. Distributed energy generation sl with the new transport infrastructure
being developed. Efficiency in design and energgge becomes highly valued.

The financial services industry faces a crisis Wwigenerates large winners and losers.
Numerous companies are bankrupted by the changesather, however those that survive
find extremely hungry markets for their capitaleu@lopment of global markets allows risks
to be reduced and capital to be allocated effelgtivearge numbers of new products and
derivatives are developed. Many supporting indestiievelop to facilitate these new
financial markets.
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Lessons for Management

Principles for managing emerging technologies

Day and Schoemaker (2000) have compiled a collectidools or lenses that can be used to
prepare for the impact of new technologies. Thigsgy chooses one tool in particular —
scenario planning — and augments it with the ppilesi of the tipping point. Unfortunately

for managers, even with these tools part of thegs® of adapting to emerging technologies
is becoming comfortable with paradox and complexBay and Schoemaker list four key
paradoxes:

A strong commitment is necessary but you also bakeep your options
open.

Winners are often pioneers, but most pioneers fail.

Strategies should build on existing competencieolganizational
separation is often required for success.

Competition is intense and brutal, and yet winniaguires collaboration.

The following section on common lessons begingtwigde guidance to help negotiate these
paradoxes. Keep in mind that in a stable marketinud the profit is arbitraged away,
whereas in an uncertain market, such as this beeg s greater potential for gain.

Given that all scenarios can be considered to balkdikely, it pays to monitor signals and
continually refine your view as to which scenagdecoming more probable. | have
included a section below that could form the b&sishe development of such a dynamic
monitoring system.

After careful consideration of this paper, businesms begin to refine these scenarios at the
industry level. Given this, the final section bistpaper provides a list of useful frameworks
that can be used to convert these refined scenatmstrategies and implementation plans.

Common lessons across all scenarios

One benefit of scenario planning is that it creatssirrogate crisis that can be used to
stimulate thought. Depending on whom you speath®surrogate crises presented in this
paper may be painfully close to the real situatiommany scenario planning exercises it is
valuable to assign weights to the likelihood ofteacenario, and then construct your strategy
accordingly to account for this possibility distitibn. At present, | would suggest that each
of these scenarios is equally likely. Thereforeelieve that it is more useful to start off by
drawing out some common lessons that apply inealés. These are detailed below.

Monitor weak signals

Change will occur under all scenarios. Even ifyamie industry is impacted, it could be
yours. Regardless of whether you believe climhtinge is occurring, if either your
competitors or customers do then this may be entmgpset the balance of your industry.
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Often, weak signals exist which are the harbindéhis change. Are there signals identified
in this paper that are actually the start of argjrsend?

The monitoring process includes things like:
Do you keep a watch list on industry breaking tetbgy and companies?
How well do you understand the latest scientifilm@m on climate change?

What signposts or signals would you expect to sg@ur industry as each
scenario unfolds, and how frequently do you chaekrt?

The first step towards confronting change and emgrgchnology is to realize it is
occurring. Only by staying vigilant do you standrence of shaping your future.

Build capability
For each scenario, what capabilities does yourmizgéion need to possess? What
competencies do you have and how well do they ntatzde needed? For example:

Do you have staff capable of understanding thestgtieces of climate
change science? Do they talk to other parts obtlsness? Is the CEO
kept directly informed?

How well do you allocate resources? Does your @igddiuman, natural
and monetary capital align with expected scenarids?hese scenarios
evolve, does your capital allocation also change?

How well do you understand the moves that your keggoor customers are
making? Is there an opportunity there or should s@arch for new
partnerships?

If understanding the science, policy and public@g aspects of the debate are important,
then businesses need to possess those skills.camiske place either in-house or through
consultants, with the main principle being to dss®te this knowledge throughout the

organization. It is not enough to simply tack atra&responsibility onto the HSE manager!

A useful example of this occurred during the eleityr deregulation process that took place
in a number of markets. Many policy makers, getoessand businesses were quite under-
prepared for the realities of these new marketsn'tet this happen again.

Don't lose sight of customer needs

Cars, electricity and insurance are not examplegpofis valued by customers. Transport,
warmth and security are. Customer needs will rarfaily constant, while the means by
which they are met have great potential for char@empanies that base themselves on
providing a good rather than satisfying a needeapecially vulnerable to emerging
technologies that can change the whole balance ofdustry. Under climate change
scenarios, these shifts may occur more quickly thramiously thought possible.
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Fill the niches

Consider the possibility that the climate is chaggi What are the risks and possible returns
of an entry into a new business line? Under @&hacios there appears to be a large
advantage of understanding change early. Over, timeunderstanding can be a source of
competitive advantage and can help you define yalustry. For example, the intra-firm
trading scheme that BP adopted became the badisefdtK scheme, and now the EU
scheme. Understanding the subtleties of suchtammysan only be beneficial, especially if
limited money was spent to build this understanding

Covet flexibility

As discussed above, are all your forms of caplighad with the range of scenario
possibilities? Tools such as real options proddeluable way of implementing plans in the
face of uncertainty. Scenarios define the possés| while real options provide the means
by which you move forward. If you choose to comarinot to commit to a certain plan of
action, be sure you can justify why. Can you tixifollow the signposts that the scenarios
define?

Examine your environmental footprint

Given that the environment is likely to have a éangpact on your operations, do you know
how your organization interacts with it? Have yuer examined your environmental
footprint; that is the resources you consume aadnmhste you produce? Have you extended
this analysis to your suppliers, customers or lpafolio? Do you report this data regularly
and have you set targets? Such tasks can be pasified under an efficiency mantra and
may instantly be cost effective.

To be able to engage with policy makers and thenconity, it can only be beneficial to
understand the impact that your own company isrttavParticipating in initiatives like the
Carbon Disclosure Project or releasing environmesafsorts may be a valuable first step.
These are far more cost effective than fightingrées of legal or PR battles as NGOs and
activist groups become more visible.

Opportunities for saving are greatest at the comesdating end of business. Efficiency gains
are especially important, as considering all thesds built into the system of extraction,
production, distribution and usage, one unit ofrgpesaved by the user translates into a much
larger unit of raw material that is not neetled

There is nothing so dangerous as for a people tim ltlee grip of a big idea
that is no longer true. It was once true that y@ad to put more greenhouse
gases into the atmosphere to grow the economyyit & middle class,
make a country rich. It is not true anymore.

Bill Clinton (2000)

Realize the opportunity
There will be winners and losers under all scesaribhose organizations that are
comfortable with change may actually be in the Ipesition to influence which scenario

5 Refer to ‘Natural Capitalism’ for a range of exdem
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occurs. Think of the current configuration of ydursiness — which scenarios will you excel
under?

From both a growth and cost perspective, earlypaappears important. First movers may
build barriers to entry through superior intelledtproperty and cost curve positions. Export
opportunities abound for those countries that ishmercialize key technology. The current
role of Denmark in the world wind generator matiked good example of this.

Also, proactive companies are best positioned toaga and simplify the diverse range of
accounting, trading, environmental and regulattaydards that will emerge. For example, it
is in a car company’s interest to act early to piesltonvergent engine and emission
standards. Otherwise it may be left producingréetsof cars whose fuel sources differ by
market — petrol, gas, biofuels, diesel, fuel cdiigrids.

The level of inter-linkages and uncertainty presemt easily be extended to present a
fantastic new profit opportunity. Scenarios cantfmught of as learning opportunities.
Given this learning, wouldn't you prefer to helmaple your own future rather than have it
presented to you? In summary, the earth doesawet to actually change for the competitive
landscape to move on.

The potential for innovation, for scientific disewy and hence, or course
for business investment and growth, is enormous.

Tony Blair

Heed the lessons of the tipping point

The power of context is an important fact that exiees must be aware of. Statements made
in the context of natural disasters and unseasenathther will tend to have greater effect
than at other times. If the science is suppotttieglinks made, then there is nothing
exploitative about launching products at these $imEhe power of context allows the public
need for action to be better addressed. Howeesvate of the potential for a situation in the
future where everything gets blamed on climate gkarThe tipping point can both help and
hinder.

Stickiness can be thought of as a form of persigteWhether it be green investment funds
or new types of energy efficient cars, only minbaeges may be needed to the product
offering before they gain wide spread acceptar®@ieply putting one product into the market
and attributing its failure to a lack of publicenést ignores the principles of the tipping point.
If you believe in the product, then you must tinkéth the offering and persist, keeping in
mind the power of context.

The law of the few is more difficult to understand can be argued that Lord John Browne
and the reinsurance industry are acting as maegisthat Tony Blair is acting as a
connector. The role of the salesman is reallyouour industry. Can you act in this
capacity and launch new products and businessigea@t Credibility is hugely important, so
each action you undertake must be seen as gentiiren if the outcome of climate change is
uncertain, the law of the few may mean that thedsgill becomes hugely important. This
presents an opening for an enterprising salesman.
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Dynamic monitoring

An opportunity exists for a firm to develop a mamihg service that can translate multiple
sources of information into something that a conypzan easily use. Much the same way
that accounting and consulting firms offer a baéghscorecard approach, a series of metrics
can be derived to track key uncertainties. Measoca® be leading, current or lagging, and
combined into a score that ultimately assigns guditias to the likelihood of a particular
scenario unfolding. This section does not delte this level of detail, however as with the
rest of the paper, can be thought of a usefulistapoint to build from.

The table below contains a list of the previoudhritified uncertainties alongside potential
metrics (similar to a key performance indicatoaihalanced scorecard). Each of these is
quite simplistic and gives an idea of the rangepifons available, with a more detailed
analysis requiring root cause assessments anditahefices. Many metrics could start out

as qualitative forecasts, with more quantitativeadeeing taken into account as time goes by.
However, given a set of thresholds and weighteémh uncertainty/metric, an overall score

or graphical matrix representation can be envisadéds can be compared against the scores
/ positioning you would expect to see under eadheffour reference scenarios, with the
results then used to inform the strategic planpirgess. However, given that any weighting
system is necessarily quite subjective, it mayditeb to observe each uncertainty and form

your own views based on this information.

Force
Environmental

How obviously will global
warming impact our way of life?

How quickly will emissions
levels continue to rise?

How certain are we about the
longer term impact of climate
change?

Policy / Business

To what extent does the world
adopt an integrated approach to
climate change?

How effective are local
regulations, policies and
subsidies?

How big of an issue will energy
security become?

lllustrative metrics(s)

Number/cost of natural
disasters.

Frequency of abnormal weather
events.

CO2 levels — current or
predicted.

Forecasts of energy sources
and GDP growth.

Weight of scientific dissension.

Probability levels assigned by
IPCC consensus.

% of world emission covered by
schemes / number of schemes.

Frequency of high level talks.
Average world renewable
energy sourcing targets.

Depth of emissions reductions
planned.

Average % of self sufficiency in
energy

World energy source
concentration X country risk

Source(s) *

IPCC, Swiss Re, WMO

IPCC, IEA

IPCC

News, IEA

Government

New metrics
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7

10

11

How are ‘rules of game’
impacted by proactive moves of
suppliers and/or competitors?

Profile

To what degree do the issues
capture public attention?

To what extent does
environmental liability becomes
an issue?

Technology

What types of technologies are
needed to address the
problem?

How quickly do new
technologies move down the
cost curve?

Average ratings of sustainability
of suppliers/competitors

Number of newspaper
headlines.

Political power of ‘green’ parties.

Number or size of law suits

% cost difference between
renewable technologies and
existing ones.

Best practice country results
from energy efficiency focus.

Production plans from energy
companies.

Amount of capital invested in
research.

CDP, Innovest

News (eg. www.climatewire.org)

Various

Various

Various

* The IPCC is listed as a source for brevity, as thiginal sources could also be used

Tables 10: Potential dynamic monitoring metrics

Next steps

The book “Wharton on Managing Emerging Technoldg@gesitains a number of frameworks
and concepts that can be used to meet the chadléageg management in today’s changing
business world. Many of these are a logical exbensf the high level scenarios used in this
paper. Each paragraph below corresponds to aeliffehapter in the book and each concept
provides the means for businesses to internalzéetsons for their particular situation /

industry.

Assessing Techologies

Technology speciatiorefers to the process whereby an existing teclygyakused in a new
application / context that allows it to quickly adhce in new directions. Often radical
breakthroughs are based on incremental changbs untlerlying technology; instead the
apparent large advance is driven by the new enwissn in which the technology is applied.
Technology speciation is best used when focusing particular type of technology and
searching for new applications based upon it. Eptasnof this could occur with existing
technologies such as fuel cells or non-traditi@rajine designs.

Identification and assessmerftemerging technologies refers to a rigorousttee process
of scoping, searching, evaluating and committinggw technologies. It aims to help
management identify and dedicate resources tovepelsific technologies in the face of
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considerable uncertainty around which is the bast cAs with speciation, this approach is
extremely valuable when working within the contekt specific industry.

Emerging technology and public poliogfers to the strong role that government hadlin a
stages of the development process of an emergihgaéogy. Issues such as regulation,
subsidies, social impact and monopoly are all Hgavipacted by government policy. For
example, the technological development of the itewas strongly impacted by government
intervention. In the field of climate change, gowaent will also play a dominant role, albeit
with a different set of challenges.

Managing Technologies

Assessing future markdtyr new technologies provides a series of lessiogiscan be used to
understand the process of market sizing for a priotthat doesn’t exist and that consumers
don’t know about. It uses concepts such as ddfusnformed anticipation and triangulation
of methods. This is useful for a company thab@king at developing a new source of energy
or a new form of transportation. Note that scananialysis is a tool that can bound or frame
this approach.

Commercializing emerging technologismot solely dependent on developing the latest
technologies; you have to buiddmplementary assetddress new market needs and meet
competitive threats. Often this allows the incunttte maintain leadership through times of
change due to the advantages they have built ape#ns like distribution, customer
relationships and/or complementary businessess i$himportant in industries such as
automotive or electricity generation, as commeizadion is dependent on a range of
customer, infrastructure and supplier relationsipeddition to possessing new technologies.

Making Strategy

Scenario plannings used to define a distinct set of internally sistent stories that are
credible, that challenge management belief andhimate on key uncertainties whose
outcomes will shape the future. These storiesalgective and may not even be mutually
exclusive. Given the uncertainty associated wlithate change, scenarios appear to be an
excellent way of forcing management to think thtostrategic implications and begin to
tailor their planning process accordingly. Basadh® scenarios used in this paper, each
industry can structure a set of specific sub-sdesdhat can be translated directly into
strategy.

Investing for the Future

Managing real optionprovides a means for valuing uncertainty and tresequent

flexibility in approach that management can usaddress it. In contrast to DCF approaches,
real options do not assume a static investment pditich makes them more applicable for

use when managing emerging technologies. Thewatilanagement to create and exercise
options in a systematic, value-creating fashiolbag as organizational processes are in place
to support implementation. This is an attractippraach for all industries dealing with the
uncertainty of climate change.

Rethinking the Organization
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Using alliances to build competitive advantdagemerging technologies is a way to share
resources and risk, both important issues whemdgdtigh levels of uncertainty. Depending
on the stage of technology development, allianttesa firm to monitor a spectrum of
technologies, explore options and enhance comgetitbsition. Climate change provides the
opportunity for firms to undertake alliances, esagcgiven the interrelationships that exist
between industries such as oil and gas, automatideslectricity generation.

One potential approach for integrating all of thapproaches into future analyses based on
the scenarios is detailed below.

Scenario planning and the tipping point.
Apply sub-scenarios in each industry

Identify key issues and provoke thought across aihdustries

—

Use all relevant information in the decision makingprocess for each industry

Analyze both within an industry and ... ... across related industries
- ldentify and assess new technologies - Does technology speciation produce
- Examine impact of public policy further insights?
- Assess size of future markets - Can we improve commercialization using
complementary assets?

—I—

Define real options to benefit from uncertaintysoénarios

Use alliances to spread risk and maximize usesufiurees.

Start building and implementing strategic plans wihin each industry

Not all tools will suit all industries under allestarios. However, the questions raised by
quickly assessing each one could prove very usefigveloping alternatives. Ultimately the
risk posture of a firm will dictate the extent tdieh it prepares for all scenarios, or banks on
one or two of them. The dynamic monitoring progess/ides the means for continually
testing the appropriateness of such ‘bets’. Withia context of continual reevaluation, the
frameworks above could provide the paradigm shét translates a general industry scenario
into an unthought-of of new strategy, such as aovative partnership or venture capital
opportunity.
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