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1 Introduction 

1.1 The challenge 

We, Alan Greenfield and Martin Fry, challenge the global actuarial profession 
to become the first carbon neutral profession on the planet.   

If we, the actuarial profession, with our understanding of risk and as one of the 
wealthiest per capita professions in the world can’t do this, then how can we 
expect our Governments to do it for us?  

We propose that as a profession we achieve 90% carbon neutrality by 2012. 

We propose to define the actuarial profession as including all actuarial consulting 
firms with more than 10 actuarial staff, all national and international actuarial 
associations and all actuarial university departments. 

1.2 Background 

As founding directors of Taylor Fry, we were in the fortunate position of being able 
to push our views regarding corporate responsibility and sustainability.  With 
unanimous Board approval Taylor Fry Consulting Actuaries became “carbon 
neutral” effective from 1 January 2006.   

But what does this statement mean?  Is it a hollow achievement or a worthy goal?  
This paper attempts to set out our rationale for deciding that it was a worthy goal, 
and then to illustrate what was involved. 

And if this is important for a company is it possible for a profession?  And how does 
a company, let alone a whole profession, become carbon neutral?  Have other 
companies become carbon neutral? 

The simple statement of carbon neutrality hides many the not-so-simple issues and 
decisions.  For example: 

• Are there ethical reasons for organisations to become carbon neutral? 

• What are the pros and cons of going carbon neutral? 

• Which sources should an office based company include when estimating 
carbon emissions? 

• How should total emissions be estimated? 

• What energy efficiency measures are appropriate? 

• How can a tenant justify paying the capital costs of energy efficiency 
measures? 

• Are all carbon offsets equivalent?  If not, how does one choose between 
them? 

• Now that Australia has ratified Kyoto and begun implementation of a carbon 
emissions scheme what does this mean for “carbon neutrality” and choice of 
offsets?  And what is the position in other countries? 
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• What is the annual cost of carbon neutrality for actuarial firms or more 
generally for office based companies? 

• How can a profession become carbon neutral?  Which organisations should 
be included?  How long will it take?  Is it a realistic proposition? 

1.3 Remainder of this paper 

The aim of this paper is to provide a road map to carbon neutrality specifically for 
the global actuarial profession but in general for any office based company. 

Thus the remainder of this paper covers: 

• A discussion of some of the big questions related to climate change.  
Including useful references for an in-depth review of current thinking; 

• GHG Accounting 101;  

• Discussion of carbon neutrality in the Australian context; 

• A case study of carbon neutrality based on the Taylor Fry experience to date; 

• Approximate costs of going carbon neutral; 

• Tips, links and references; and 

• Concluding remarks with a surprise. 

1.4 Disclaimers 

While one of us has studied for a degree and attended conferences and we read 
many articles, papers and books on the subjects of climate change, energy and 
sustainability, we do not consider ourselves as experts.  We do not work in the any 
of these fields.  Every attempt has been made to provide objective information and 
references to papers and websites written by experts in these fields.  We have also 
attempted to provide up to date information.  However, these fields are continually 
evolving, whether it be the science, technology, economics, politics, policy or 
legislation. Thus despite completion of this paper just days before the convention it 
will surely already be missing relevant updated references.    

Also note that this paper is not intended to be a marketing paper for Taylor Fry.  In 
fact the opposite is intended.  The purpose of this paper is to highlight how easy and 
relatively cheap it is to incorporate elements of sustainability in every office based 
company.  Taylor Fry has made very limited, if any, real marketing use out of its 
stance of carbon neutrality.  In fact it is probably fair to say that at most one small 
project in the last 3 years may have been partially influenced by our environmental 
stance.  The aim is that Taylor Fry’s stance becomes so commonplace that it is 
entirely humdrum and unworthy of comment. 
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1.6 Glossary and acronmyns 

Anthropogenic: Originating from the activity of humans. 

AAU’s: Assigned Amount Unit. Allowances for carbon emissions allocated to 
developed countries up to their target level under the Kyoto Protocol. These 
allowances are tradable under Kyoto's international emission trading mechanisms in 
place from 2008 to 2012. Each AAU equates to one tonne of CO2

CO

e. 

2e: A greenhouse gas’s Carbon Dioxide Equivalent is based on its GWP. The 
GWP of a gas is the warming caused over a 100-year period by the emission of one 
tonne of the gas relative to the warming caused over the same period by the 
emission of one tonne of CO2

Carbon neutral: a situation where the net emissions associated with a product or an 
organisation’s activities are equal to zero through the purchase and cancellation of 
carbon offsets. 

. 

Carbon offsets: reduction in emissions of GHGs made in order to counterbalance 
or compensate for ('offset') emissions from other activities. 

Carbon price: An economic value placed on the emission of greenhouse gases into 
the atmosphere from human activity. This price is designed to create a disincentive 
for emissions and incentive to avoid them. A carbon price is a result of either a 
carbon tax or an emissions trading scheme. 

CDM: The Clean Development Mechanism is a flexibility mechanism defined in 
Article 12 of the Kyoto Protocol. It allows a country with an emission-reduction or 
emission-limitation commitment under the Protocol to implement an emission-
reduction project in developing countries. 

Climate change: long-term alteration of the statistical distribution of weather 
patterns. The alteration can refer to the average of weather conditions or to the 
frequency or severity of extreme weather events. 

http://en.wikipedia.org/wiki/Carbon_dioxide_equivalent�
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CPRS: The Carbon Pollution Reduction Scheme was a cap-and-trade emissions 
trading scheme developed by the Government to reduce Australia’s greenhouse gas 
emissions. It was replaced by the climate change framework announced in February 
2011. 

FAR, SAR, TAR, AR4: First, second, third and fourth assessment reports prepared 
by the IPCC. 

FCCC: Signed in 1992 at the Rio Earth Summit, the United Nations Framework 
Convention on Climate Change is a milestone treaty that provides an overall 
framework for interntaional efforts to mitigate climate change. 

Global warming: An increase in the average temperature of the earth's atmosphere, 
especially a sustained increase sufficient to cause climatic change. 

GWP: All greenhouse gases have what is called a Global Warming Potential.  It is a 
value used to compare the abilities of different greenhouse gases to trap heat in the 
atmosphere. GWPs are based on the heat-absorbing ability of each gas relative to 
that of carbon dioxide (CO2), as well as the decay rate of each gas (the amount 
removed from the atmosphere over a given number of years). 

Greenhouse gases “GHGs”: the six gases listed in the Kyoto Protocol - CO2, CH4, 
N2O, HFCs, PFCs, SF

IAA: the Institute of Actuaries of Australia 

6 

JI: Joint Implementation is a flexibility mechanism defined in Article 6 of the 
Kyoto Protocol.  It allows a country with an emission reduction or limitation 
commitment under the Protocol to earn emission reduction units from an emission-
reduction or emission removal project in another country. 

Kyoto Protocol: a protocol to the United Nations Framework Convention on 
Climate Change (UNFCCC).  The protocol was initially adopted on 11 December 
1997 and entered into force on 16 February 2005.  It requires 37 “Annex I” 
countries (developed nations) to meet a collective reduction target of 5.2% of GHG 
emissions relative to their 1990 levels during the period 2008 to 2012. 

LCA: Life Cycle Assessment is an internationally recognised approach to 
evaluating the potential environmental impacts of products and services. LCA looks 
at environmental impacts from raw materials extraction and processing through to 
end-of-life. 

NCOS: The National Carbon Offset Standard was launched on 1 July 2010 and 
replaced the Greenhouse Friendly Initiative which ceased on 30 June 2010. The 
NCOS provides guidance on what constitutes a genuine, additional voluntary offset. 
It also sets minimum requirements for calculating, auditing and offsetting the carbon 
footprint of an organisation or product for the purpose of achieving ‘carbon 
neutrality’. The NCOS provides a voluntary standard for businesses to use in 
becoming carbon neutral or developing carbon neutral products.  

Renewable Energy Certificates:  Australian system of financial incentives to 
encourage owners to install new renewable energy installations. Certificates are 
issued according to the amount of renewable electricity the system produces or 
displaces, and are sold to electricity retailers, who are required to purchase a certain 
amount each year. 

http://www.global-greenhouse-warming.com/greenhouse-gas.html�
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UN IPCC: The Intergovernmental Panel on Climate Change assesses the scientific, 
technical and socio-economic information relevant for the understanding of the risk 
of human-induced climate change. It was established by the United Nations 
Environment Programme and the World Meteorological Organization to provide the 
world with a clear scientific view on the current state of knowledge in climate 
change and its potential environmental and socio-economic impacts. 

VCS: The Verified Carbon Standard Program provides a global standard and 
program for approval of credible voluntary offsets. 

WRI: The World Resources Institute is a non-profit organization supporting 
research, conferences, education, training, and policy initiatives for environmental 
stewardship and sustainable development. 
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2 The big question 

This chapter sets out the basis for our main contentions: 

• that the overwhelming evidence points to human activity as causing global 
warming; 

• planet Earth would be better off without human induced climate change; 

• carbon neutral actions will reduce global carbon emissions; and 

• businesses have a responsibility to reduce their carbon emissions. 

2.1 One question or many? 

Section 1 raised the question of carbon neutrality for a company and its extension to 
the whole actuarial profession. 

It pointed out that the question of carbon neutrality hides many sub-questions.  
Whether there is a strong argument for organisations to become “carbon neutral” 
requires an affirmative answer to at least all of the following questions: 

• Is climate change a reality? 

• Is climate change principally anthropogenic and caused by carbon emissions? 

• Is it likely that the planet is better off without such anthropogenic climate 
change? 

• If the answer to the above three questions is “yes”; is it the role of 
organisations including companies and professions to attain carbon neutral 
status or should this be left to Government? 

• Will the decision of a single organisation to become carbon neutral have any 
noticeable impact on global carbon emissions? 

Obviously, given the challenge at the beginning of this paper we consider the 
answer to each of these questions to be a resounding “yes”.  Here’s why. 

2.2 The reality of anthropogenic climate change caused by land use change and 
fossil fuel burning 

Having followed media reports on climate change for many years, we noticed a 
definite change in the reporting pattern some years ago.  Whereas previously there 
seemed to be about equal time and space given to scientific studies indicating the 
existence of anthropogenic climate change and those with contrarian views, there 
now seems to be far more of the former and a limited amount of the latter.  
Nevertheless there remains a strong voice dedicated to warning against theories of 
human induced climate change, of conspiracy theories and environmentalists 
hijacking the issue for their own purposes.  Therefore, it seems worth briefly 
outlining some of the facts that are not in serious dispute and our own experience of 
the subject. 
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We contend that the following bullets are undisputed scientific facts.  By this we 
mean that they have been accepted by the scientific community following the usual 
scientific process of assertion, peer reviewed argument, challenge and acceptance: 

• The Earth is 33ºC warmer than it would be otherwise due to a layer of gases 
that envelops the planet.  This layer is known as the atmosphere.  It makes 
possible a mean temperature on the Earth's surface of +15°C instead of -18°C 
as it would be without atmosphere1

• The atmosphere keeps the planet warmer due to the physics of radiation.  
Radiation that falls on the planet from the Sun arrives as short wave radiation 
in the form of visible light.  About 70% makes it through the atmosphere and 
warms the planet while the remaining 30% is reflected by the atmosphere. 

 . 

• The 70% that hits the planet is reflected as long wave infrared or “thermal” 
radiation.  Infrared radiation reflected back to space bounces off particles in 
the atmosphere on its way.  The greenhouse effect occurs because greenhouse 
gases absorb certain wavelengths of infrared radiation.  On its reflected 
journey this infrared radiation warms the atmosphere.  Higher concentrations 
of gases in the atmosphere mean that more warming occurs. 

• The main gases that affect the amount of warming are water vapour, carbon 
dioxide, ozone, methane, nitrous oxide, halocarbons and other industrial 
gases. 

• Concentrations of the greenhouse gases in the Earth’s atmosphere have been 
measured over the last 50 or so years (in the case of carbon dioxide) and for 
shorter periods in the case of other gases.  These measurements show that 
these concentrations have increased significantly since recording began.   

• The industrial age has lead to unprecedented land use changes, agriculture on 
a vast scale and burning of fossil fuels.  All of these activities have resulted in 
significant emissions of GHG’s. 

• Temperatures measurements taken over the last 50-100 years show that the 
average surface temperature of the Earth is warming. 

• Climate change over geological time scales is normal due to the Milankovitch 
cycles.  These cycles are due to changes in the shape of the orbit of the 
Earth’s rotation about the sun – from almost perfect circle to an ellipse and 
the Earth’s tilt on its axis over very long time periods.  For example, the 
Earths elliptical orbit around the sun varies on a 96,000 year time scale. 

• Changes in the Earth’s temperature over the last 50 to 100 years cannot be 
explained by Milankovitch cycles.  In fact, no successful explanation has 
been made of the changes in the Earth’s temperature over the last 50 to 100 
years without resorting to the anthropogenic effect of GHG emissions caused 
by land use change, agriculture and fossil fuel burning.   

We leave you to draw your own conclusions from that series of bullets.  The 
point about it is though that unless one can come up with a credible alternative 
scenario the evidence suggests that it is humans causing global warming. 

                                                 
1 http://www.kowoma.de/en/gps/additional/atmosphere.htm 
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The Intergovernmental Panel on Climate Change (IPCC) 

The IPCC is an international body set up by the UN FCCC (United Nations 
Framework Convention on Climate Change) to assess the state of the climate.  The 
IPCC reports are put together by over a thousand scientists and 160 Governments.  
Every single word in the reports is agreed to by the parties. 

Here are some quotes from the summary for policy makers from AR4, the latest 
Assessment report of the IPCC: 

“Global atmospheric concentrations of carbon dioxide, methane and nitrous oxide 
have increased markedly as a result of human activities since 1750 and now far 
exceed pre-industrial values determined from ice cores spanning many thousands of 
years... The global increases in carbon dioxide concentration are due primarily to 
fossil fuel use and land use change, while those of methane and nitrous oxide are 
primarily due to agriculture.” 

“Warming of the climate system is unequivocal, as is now evident from observations 
of increases in global average air and ocean temperatures, widespread melting of 
snow and ice, and rising global average sea level.” 

“Paleoclimatic information supports the interpretation that the warmth of the last 
half century is unusual in at least the previous 1,300 years. The last time the polar 
regions were significantly warmer than present for an extended period (about 
125,000 years ago), reductions in polar ice volume led to 4 to 6 m of sea level rise.” 

“Most of the observed increase in global average temperatures since the mid-20th 
century is very likely due to the observed increase in anthropogenic greenhouse gas 
concentrations.” 

“For the next two decades, a warming of about 0.2°C per decade is projected for a 
range of SRES emission scenarios. Even if the concentrations of all greenhouse 
gases and aerosols had been kept constant at year 2000 levels, a further warming of 
about 0.1°C per decade would be expected.” 

“Anthropogenic warming and sea level rise would continue for centuries due to the 
time scales associated with climate processes and feedbacks, even if greenhouse gas 
concentrations were to be stabilised.” 

Contrarian views 

But can one believe the IPCC?  What about the contrarian views of climate change 
“sceptics” such as Miranda Devine, Bob Carter2 and Professor Ian Plimer3

We have read many of the articles supporting the contrarian views – in broad terms 
they appear to lack scientific rigour and to consist mainly of opinions supported by 
general statements that, while often correct, do not support the conclusions drawn 
from them. 

.   

The publications by climate change sceptics are characterised by: 

                                                 
2 Carter R., 2008, Knock, Knock: Where is the Evidence for Dangerous Human-Caused Global 
Warming?, Economic Analysis and Policy, Vol 38 No 2 
3 Plimer I., 2009, Heaven and Earth, Global Warming: The Missing Science, Quartet Books ISBN 978-
0704371668) 
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• not being peer reviewed; 

• not published except on own or associated website; 

• consisting of some facts drawn together, but with a lack of reasoned argument 
that support the conclusion; 

• unqualified authors (e.g. botanists claiming expert knowledge of climate);  

• compromised by conflicts of interest; and 

• assertions of conspiracies by climate change scientists. 

In contrast, the number and quality of the papers in support of anthropogenic global 
warming was profound.  

The most often cited contrarian arguments are: 

1. Increased sun spots have caused the warming. There have been periods of 
correlation but in the last 20 years the sunspot activity has diverged from 
global temperatures; 

2. Climate change is natural and occurs anyway. This often refers to historical 
observations of pre-historic temperature changes, without any coherent theory 
about causes and effects; 

3. The “hockey stick” graph4

4. A documentary titled “The great global warming swindle” was aired in UK 
in March 2007 and has generated much criticism for using out-of-date data, 
omitting more recent data, factual errors and erroneous conclusions. 

 of reconstructed estimates of temperature over the 
last 1,000 years was shown to have some statistical errors.  It was quoted by 
the IPCC but the statistical methodology was claimed to be wrong in an 
article by Soon and Baliunas.  The Soon and Baliunas article has 
subsequently been shown to be based on flawed statistics and the consensus is 
that the errors in the original article did not change the conclusions.  The 
Soon and Baliunas article has, however, been quoted by climate change 
sceptics as proof of the errors in the science behind anthropogenic global 
warming. 

The Royal Society issued a press release after the The great global warming 
swindle was shown.  It strikes us as an apt conclusion about the dangers 
posed by climate change sceptics: 

“Scientists will continue to monitor the global climate and the factors which 
influence it. It is important that all legitimate potential scientific explanations 
continue to be considered and investigated. Debate will continue, and the 
Royal Society has just hosted a two day discussion meeting attended by over 
300 scientists, but it must not be at the expense of action. Those who promote 
fringe scientific views but ignore the weight of evidence are playing a 
dangerous game. They run the risk of diverting attention from what we can 
do to ensure the world's population has the best possible future”.  

                                                 
4 Mann, M. E., Bradley R.S., Hughes M.K., 1998, Global-scale temperature patterns and climate 
forcing over the past six centuries, Nature 392  
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The so called sceptics are not indeed sceptics…they only consider one side and do 
not put forward rationale arguments in relation to opposing views.  Most are better 
termed contrarians and start out with such a view rather than reaching it based on a 
study of the evidence on all sides. 

Global Warming is the central issue 

In many areas of human development, it has become increasingly obvious that 
unrestrained development is unsustainable. This has focussed many people’s 
attention on species and habitat loss, overpopulation, over fishing, water and air 
pollution – and led them to focus on those issues.  Our thesis is that global warming 
is the primary environmental issue and that all other environmental issues are of 
secondary importance.  In particular, within 100 years (i.e. the life time of our 
children) global warming will see such profound changes to the planet that the 
saving of a few species will be seen to have been treating symptoms rather than the 
main cause. 

We believe that, other than the small statistical possibility that there is something 
else going on that is yet to be discovered, anthropogenic global warming is a reality.   

We believe natural scepticism of everything.  However, after reading the available 
literature, emerging evidence is that, if anything, the IPCC has understated the 
problem.  All the recent evidence suggests that the IPCC forecasts are optimistic. 

But in conclusion there is no need to believe us…check it out for yourself.  
Appendix A lists several websites and references both of climate scientists and 
climate change contrarians.  There seem to be very few that fall into both categories.  
Our favourite website for reference whenever a contrarian view is published is 
www.realclimate.org which invariably publishes a review with scientific rebuttal.  
The archive of articles is a complete reference guide to dispelling every sceptic view 
we have ever seen.  And for a journey into the mind of a contrarian, try reading the 
articles on www.lavoisier.com.au .  In our opinion if you apply equal and healthy 
doses of scepticism to both the Real Climate and the Lavoisier Group writings it’s 
hard to see how you could believe the contrarian argument.  Nevertheless the 
Lavoisier writings have made it into main stream media via Miranda Devine in the 
Sydney Morning Herald. 

Conclusion: The overwhelming evidence points to human activity as causing 
global warming. 

2.3 Is it likely that the planet would be better off without anthropogenic climate 
change? 

The speed and extent of the global warming is highly likely to result in mass 
movements of population, flora and fauna extinctions, mass dislocation of 
civilisation and/or huge economic cost due to sea level rise and changing 
distribution and availability of fresh water.  The ability to slow down climate change 
rests with human decisions.  It is possible and studies have shown cheaper to 
mitigate than adapt and that the earlier we do this the easier and cheaper.  As the 
Stern Review pointed out: 

http://www.realclimate.org/�
http://www.lavoisier.com.au/�
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“No-one can predict the consequences of climate change with complete certainty; 
but we now know enough to understand the risks. Mitigation - taking strong action 
to reduce emissions - must be viewed as an investment, a cost incurred now and in 
the coming few decades to avoid the risks of very severe consequences in the future. 
If these investments are made wisely, the costs will be manageable, and there will be 
a wide range of opportunities for growth and development along the way. For this 
to work well, policy must promote sound market signals, overcome market failures 
and have equity and risk mitigation at its core5

There will be winners and losers from the processes of mitigation and adaptation.  
There is a massive amount of infrastructure and trade built up on the basis of 
existing climate conditions - any significant disruptions to this are likely to be 
enormous in economic terms and possibly catastrophic in human terms.  In addition, 
flora and fauna which are generally not able to adapt (by moving themselves to 
suitable habitats or surviving in a changed habitat) will likely become extinct. 

.” 

Conclusion: Yes planet Earth would be better off without human induced 
climate change. 

2.4 Will the decision of a few organisations have any impact on global carbon 
emissions? 

“Success is the sum of small efforts, repeated day in and day out.” 

---Robert Collier 

There is an increasing awareness that global agreement on carbon emission 
reduction targets will simply be too slow, without governments being pushed by 
their constituencies to act.  It will be too slow to wait for the impact of nationwide 
carbon reduction schemes to become apparent – a good way for organisations to 
raise community awareness and put more pressure on governments to reach 
agreements on a global scale is to lead by example.  This will also promote 
volunteerism among other organisations, leading to a groundswell of support. 

Conclusion: Yes.  Carbon neutral actions will reduce global carbon emissions. 

2.5 Do organisations have a responsibility to reduce their carbon emissions? Or 
should we leave this to Government to sort out? 

If you believe the scientific evidence that we have described above, it is clear that 
you should act.  It is also clear that to achieve the necessary carbon emission 
reductions, action on a global scale is required.  But leaving that to governments is 
likely to be a slow process.  Corporate efforts will encourage governments to act. 

Even if you don’t feel that it is your company’s responsibility, self-interest could 
lead you to the same conclusion.  It is in each company’s interests to prepare for a 
carbon neutral economy, and to be a leader in that area.  Commentators have noted 
that China is leading the world in developing carbon reduction strategies and is a 
leading manufacturer of carbon reduction products – the conclusion is that China is 
placing its economy to become a leader in a carbon neutral world.  

                                                 
5 Stern N., 2006, Stern Review on the Economics of Climate Change, UK Treasury 
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Finally, there is a simple risk management argument that goes along the following 
lines: 

• Let’s say that the world’s population is unconvinced by the arguments 
above, and that the majority place the probability that anthropogenic climate 
change is a reality at a much lower level than climate change scientists; 

• The outcomes of various decisions in relation to mitigation of the effects of 
global warming are as follows: 

Consequences of actions No action Action to reduce CO

No anthropogenic climate 
change 

2 

Nil Expenditure of 1% or 
2% of GDP with no 

direct benefit 

Anthropogenic climate 
change 

Global temperatures 
rise 2°-6°C within 50-

100 years – catastrophic 
climate changes 

Global temperatures 
rise – some climate 

changes 

Even the most risk seeking individuals would require a fairly high probability that 
climate change was not due to anthropogenic factors to decide that taking no action 
was a sensible cause of action.  For a full discussion of a decision making 
framework see for example, Chapter 1 of The Garnaut Climate Change Review 
found at: http://www.garnautreview.org.au/pdf/Garnaut_Chapter1.pdf. 

Conclusion: Yes. Businesses have a responsibility (and incentive) to reduce 
their carbon emissions. 

 

http://www.garnautreview.org.au/pdf/Garnaut_Chapter1.pdf�
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3 GHG Accounting 101 

This chapter summarises the “GHG Protocol Corporate Accounting and Reporting 
Standard” - the most widely used international accounting tool for government and 
business leaders to understand, quantify, and manage greenhouse gas emissions. 
This provides some background to how companies can reliably measure progress 
toward carbon neutrality.  

3.1 The Greenhouse Gas Protocol 

The “GHG Protocol Corporate Accounting and Reporting Standard” is the most 
widely recognised framework for measuring and documenting GHG emissions.  The 
GHG Protocol Initiative is a partnership of many organisations including 
businesses, NGO’s and Governments, convened by the World Resources Institute 
(WRI), a U.S.-based environmental NGO, and the World Business Council for 
Sustainable Development (WBCSD), a Geneva-based coalition of 170 international 
companies.  

In 2006, the International Organization for Standardization (ISO) adopted the 
Corporate Standard as the basis for its ISO 14064-I: Specification with Guidance at 
the Organization Level for Quantification and Reporting of Greenhouse Gas 
Emissions and Removals. This milestone highlighted the role of the GHG Protocol’s 
Corporate Standard as the international standard for corporate and organizational 
GHG accounting and reporting. 

This section provides a basic summary of the Standard.  The full Standard can be 
found at www.ghgprotocol.org.   

3.2 Principles underpinning the GHG Protocol 

There are five principles underpinning the protocol: 

Relevance: the GHG inventory must reflect the GHG emissions of the company and 
serves the decision-making needs of internal and external users. 

Completeness: the inventory must account for and report on all GHG emission 
sources and activities, with exclusions disclosed and justified. 

Consistency: consistent methodologies must be used to allow for meaningful 
comparisons of emissions over time. Any material changes must be identified. 

Transparency: all relevant issues must be dealt with in a factual and coherent 
manner, based on a clear audit trail.  Relevant assumptions and references must be 
disclosed. 

Accuracy: bias and uncertainties must be reduced as far as practicable, and 
sufficiently to enable users to make decisions. 

http://www.ghgprotocol.org/�
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3.3 Business goals and inventory design 

The GHG Protocol recognises that the principle reasons for companies to compile a 
GHG inventory are: 

• “Managing GHG risks and identifying reduction opportunities 

• Public reporting and participation in voluntary GHG programs 

• Participating in mandatory reporting programs 

• Participating in GHG markets 

• Recognition for early voluntary action” 

Thus the Standard has been developed to be capable of serving a variety of 
purposes.  It has been designed for a variety of users, and is intended to address 
current and future issues.  For example, “the inventory data collected according to 
the GHG Protocol Corporate Standard can be aggregated and disaggregated for 
various organizational and operational boundaries and for different business 
geographic scales.”  

3.4 Establishing a base year and retrospective recalculations 

A key focus of the GHG Protocol is to enable users to measure emissions over time 
and for a variety of potential uses: 

• “Public reporting 

• Establishing GHG targets 

• Managing risks and opportunities 

• Addressing the needs of investors and other stakeholders” 

For this purpose the GHG Protocol requires establishment of a base year against 
which emissions can be compared. If a company undergoes significant structural 
changes such as acquisitions, divestments, and mergers, the base year may need to 
be recalculated. 

The base year must be one for which verifiable emissions data are available and 
companies must specify their reasons for choosing that particular year. Instead of a 
single year, it is possible to choose an average of annual emissions over several 
consecutive years to smooth out fluctuations. For example, the U.K. ETS specifies 
an average of 1998–2000 emissions as the reference point for tracking reductions.  

Recalculation of base year emissions is required if a company exceeds a 
“significance threshold”.  This is defined in advance, and reasons for recalculation 
might include structural changes, changes in calculation methodology or 
improvements in the accuracy of emission factors or activity data or discovery of 
significant errors.  

3.5 The concept of scope 

The GHG Protocol considers both direct and indirect emissions.  It does this by 
considering three scopes: 
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Scope 1: Direct GHG emissions 

Direct GHG emissions occur from sources that are owned or controlled by the 
company. Examples include emissions from combustion in boilers, furnaces, 
vehicles, etc.; emissions from chemical production in process equipment.  

Direct CO2 emissions from the combustion of biomass is reported separately. 

It is expected that all six GHG emissions - CO2, CH4, N2O, HFCs, PFCs, SF6 - will 
be reported.  Each of these gases has a different GWP and for standardisation 
purposes all are converted to CO2

Scope 2: Electricity indirect GHG emissions 

e. 

Scope 2 covers GHG emissions from the generation of electricity that is purchased 
and consumed by the company. 

Scope 3: Other indirect GHG emissions 

Scope 3 emissions are a consequence of the activities of the company, but occur 
from sources not owned or controlled by the company, such as extraction, 
production and transportation of purchased products and services. 

The GHG Protocol requires that companies account for and report on Scopes 1 and 
2, but Scope 3 is voluntary.  Scopes 1 and 2 are carefully defined in the standard to 
avoid double counting. 

3.6 Organisational and operational boundaries 

The GHG Protocol sets out two approaches to consolidating GHG emissions: the 
equity share and control approaches.  If the reporting company owns all its 
operations, the results of the two approaches are the same. If not, the equity share 
approach consolidates according to the equity ownership of subsidiaries.  The 
control approach consolidates all the emissions form controlled operations. 

3.7 Data collection and management system 

The protocol divides emissions into four sources: 

Stationary combustion: combustion of fuels in boilers, furnaces, etc; 

Mobile combustion: combustion of fuels in transportation; 

Process emissions: emissions from physical or chemical processes; 

Fugitive emissions: leaks and emissions for treatment processes (cooling towers 
etc) 

Companies should identify the sources and determine a system of measurement. 
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3.8 Calculation of emissions 

A Life Cycle Assessment evaluates the potential environmental impacts of products 
over their entire life cycle. Emissions are usually calculated using emission factors 
which relate GHG emissions to a proxy measure of activity at an emission source.  
The calculation of emissions is necessarily approximate, and requires definition or 
assessment of: 

• what inputs and outputs are being included; 

• the system boundaries;  

• assumptions and limitations; and 

• the allocation methods used. 
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4 The Australian Context  

This chapter summarises the progress and potential future direction of carbon 
neutrality in Australia.   

4.1 Kyoto 

The Kyoto Protocol is an international agreement created under the United Nations 
Framework Convention on Climate Change (UNFCCC) in Kyoto, Japan in 1997. 

One of the first acts of former Australian Prime Minister, the Hon Kevin Rudd, was 
to ratify the Kyoto Protocol. Australia's ratification came into effect on 11 March 
2008. 

The Kyoto Protocol aims to reduce the collective greenhouse gas emissions of 
developed country Parties by at least 5 per cent below 1990 levels during 2008 to 
2012 – referred to as the first commitment period. Australia has committed to 
ensuring its greenhouse emissions over 2008 to 2012 are no more than 8 per cent 
above 1990 levels. 

Australia’s emissions are expected to reach an average of 583 Mt CO2-e per annum 
over 2008-12, which is 107 per cent of 1990 levels6

4.2 CPRS 

. 

The Carbon Pollution Reduction Scheme (CPRS) was a cap-and-trade emissions 
trading scheme (ETS) developed by the Government to reduce Australia’s 
greenhouse gas emissions. The Australian Government released the White Paper on 
Monday 15 December 2008. The paper outlined the final design of the Carbon 
Pollution Reduction Scheme and the medium-term, target range for reducing carbon 
pollution. 

The target was stated to be: 

• an unconditional reduction of carbon pollution by 5% below 2000 levels by 
2020; 

• a reduction of carbon pollution by up to 15% below 200 levels by 2020 in the 
context of a global agreement; and 

• a reduction of carbon pollution by 60 per cent of 2000 levels by 2050. 

A cap-and-trade scheme is one where the government issues permits for a total level 
of emissions.  Polluters must either abate emissions or trade permits to reach the 
most efficient combination of abatement and purchase of permits. 

                                                 
6 Department of Climate Change and Energy Efficiency website, March 2011 
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Legislation to implement the scheme from 2011 was rejected in the Australian 
Parliament twice, in August and December 2009. The legislation was reintroduced 
into Parliament with amendments on 2 February 2010. On 27 April 2010, the former 
Prime Minister, the Hon Kevin Rudd MP, announced that implementation of the 
CPRS would be deferred. It has subsequently been replaced by the climate change 
framework announced in February 2011 (described in 4.5 below). 

4.3 National Carbon Offset Standard 

The National Carbon Offset Standard provides guidance on what constitutes a 
genuine, additional voluntary offset. It sets minimum requirements for the 
verification and retirement of voluntary carbon credits and provides guidance for 
calculating the carbon footprint of an organisation or product for the purpose of 
achieving ‘carbon neutrality’.   

The National Carbon Offset Standard Carbon Neutral Program is administered by 
the Australian Carbon Trust. 

The National Carbon Offset Standard applies to the voluntary carbon market.  

The National Carbon Offset Standard provides a means of ensuring the integrity of 
offsets and carbon neutral products available for consumers and businesses alike.  
The Standard assists consumers to make effective choices in regard to offsetting and 
interpreting carbon neutral claims.  It also provides guidance for businesses for 
determining their carbon footprint and for purchasing robust offsets. The NCOS is 
intended to ensure that consumers have confidence in the voluntary carbon offset 
market and the integrity of the carbon offset and carbon neutral products they 
purchase. 

4.4 UN Climate Change Conference Cancun, Mexico. 10 December 2010 

The conference is officially referred to as the 16th session of the Conference of the 
Parties (COP 16) to the United Nations Framework Convention on Climate Change 
(UNFCCC) and the 6th session of the Conference of the Parties serving as the 
meeting of the Parties (CMP 6) to the Kyoto Protocol. 

The outcomes of the summit were: 

• Establishment of a Green Climate Fund proposed to be worth $100 billion a 
year by 2020, to assist poorer countries in financing emission reductions and 
adaptation.  No agreement was reached on how the $100 billion was to be 
raised; 

• Establishment of a Climate Technology Centre and network.  

The major shortcoming was that there was no agreement as to whether developing 
countries should have binding emissions reductions or whether rich countries would 
have to reduce emissions first.  While the parties hoped for a second commitment 
period for the Kyoto Protocol, no further decisions on the level of emissions 
reductions were made. 

The Hon Greg Combet AM MP, Minister for Climate Change and Energy 
Efficiency stated in his summary of the outcomes at Cancun that: 
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“The Gillard Government is committed to taking strong action on climate change 
and the most important thing the Australian Government can now do is work 
towards the introduction of a carbon price into our economy, which is the fastest, 
cheapest and fairest way to reduce carbon pollution.” 

4.5 Carbon Tax 2011 

On 24 February 2011, the Prime Minister Julia Gillard announced the climate 
change framework outlining the broad architecture for a carbon price mechanism 
which has been considered by the Multi-Party Climate Change Committee. 

In November 2010, Professor Ross Garnaut was commissioned by the Australian 
Government to provide an independent update to his 2008 Climate Change Review. 
He is also an independent expert adviser to the Multi-Party Climate Change 
Committee. 

The Committee’s report dated 21 December 2010 proposed a carbon price 
mechanism that could commence with a fixed price (through the issuance of fixed 
price units within an emissions trading scheme) before converting to a cap-and-trade 
emissions trading scheme, with the following broad architecture: 

• a commencement date as early as 1 July 2012;. 

• a fixed price phase of between three and five years, with the price 
increasing annually at a pre-determined rate; 

• conversion to a flexible price cap-and-trade emissions trading scheme at 
the end of the fixed price period; 

• coverage of all six greenhouse gases counted under the Kyoto Protocol. 

The Garnaut Climate Change Review—Update 2011 has released a series of papers 
in early 2011 and will present its final report to the Australian Government by 31 
May 2011. 
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5 Case study: Taylor Fry and the environment  

This chapter describes the actions of a company with which we are familiar.  It is 
intended to show that achieving carbon neutrality is not onerous, and to hopefully 
encourage all of you to return to your companies with some ideas about how to 
move your company toward carbon neutrality. 

5.1 Background 

Coincidentally the presentation of this paper to the Institute of Actuaries of 
Australia 2011 Convention occurs (give or take a day) on the 12th

5.2 Inventory 

 birthday of Taylor 
Fry Consulting Actuaries.  During that time progress, albeit at times very slow 
progress, has been made towards corporate sustainability.   

As discussed in previous sections, the first requirement for an organisation to 
achieve carbon neutrality is to define and measure its emissions – referred to in the 
GHG Protocol as a GHG inventory. 

The decision in principal to become carbon neutral was easy.  The cost of doing so 
was considered trivial (early estimates were that it would cost less than 0.1% of 
revenue and less than ½% of profit) and the feeling of the Board was that this was 
really an operating cost that we should not be asking the rest of society to bear. But 
that still left the open question as to what should be included when estimating 
emissions and further how to estimate emissions from the chosen sources.  With the 
benefit of hindsight we could have used the GRI standards to assist in the decisions.  
Instead we chose a somewhat simpler but obvious solution: 

If it was either 

1. likely to be a big enough source of emissions to matter; or 

2. really obvious and simple to calculate, 

then we should include it our carbon accounting. 

This meant that the sources of emissions that Taylor Fry includes when claiming 
carbon neutrality are: 

1. Electricity use; 

2. Business travel by plane and taxi; 

3. Paper use. 

Sources not covered include: 



Towards a Carbon Neutral Actuarial Profession 

  23 

1. staff commuting to work: this is considered a personal choice and up to the 
individual to decide whether to offset.  We have observed that company 
encouragement to ride to work (by installing showers) has resulted in a 
number of staff riding, running or walking to work.  Most others use public 
transport and almost no one ever drives a car to work; 

2. embodied energy in the office equipment purchased and office space 
inhabited: this is considered too difficult to incorporate at this stage.  
However, there are rules of thumb, such as the following: 

a. on average across all the products and services in Australia, in 
everything we buy, we create one kilogram of carbon emissions 
(upstream and manufacture) per dollar of factory-gate or farm-gate 
price; 

b. Of each kilogram of carbon emissions, approximately one third comes 
directly from fuel combusted during manufacturing, 24% is embodied 
in the steel used and 5% or 50 grams comes from the electricity used in 
the factory to make that appliance7

3. telecommunications power: except that provided internally; 

. 

4. energy required for water pumping. 

Note that the choice of coverage means that we include items that are indirect 
sources of emissions.  i.e. the emissions are emitted by someone else on our behalf.  
Given that Taylor Fry does not own any vehicles, does not have gas supply to the 
office, does not cut down trees or generate power there can be no direct emissions.  
This choice seemed sensible at the time given that no one else was going to offset 
the emissions caused on our behalf.   

The above description represents a very simple application of the following steps 
described by the GHG Protocol: 

1. we undertook an LCA; and  

2. decided scope 2 (electricity) and certain scope 3 (business travel and paper) 
were to be offset. 

5.3 Estimation 

The next two steps in estimating Taylor Fry’s carbon emissions from the sources 
described above were: 

1. Data collection; 

2. Calculations of emissions.  

                                                 
7 ABC, 2007, Carbon Cops, Transforming Energy Usage 
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Data collection is relatively simple for the coverage selected although not as simple 
as it could be. As shown in Figure 5.1, electricity is responsible for over 75% of our 
emissions and electricity and air travel combined represent over 95% of emissions.  
For that reason, we have concentrated on collecting information on those two items 
and have adopted robust estimation for the remaining items. 

Fig 5.1 Emissions since establishment  
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Figure 5.1 is a typical profile for a professional services organisation, where 
electricity and travel are far and away the highest sources of emissions. 

Electricity data is merely a matter of collecting the bills right?  Wrong!  As a tenant 
in a multi-story office block Taylor Fry has two electricity bills each period for each 
of its offices in Sydney and Melbourne.  The first is for our own use that is recorded 
on separate meters and includes all electricity to our tenancies covering lighting, 
office equipment and air conditioning to our tenancy.  The second relates to shared 
areas and services in the buildings such as lift services, lobby lighting and air 
conditioning.  It is also further complicated where we share space on a floor with 
other tenants but there are no separate meters.  And the final complication is that the 
managing agents seem incapable of responding to our request that they provide 
copies of the electricity invoices for our records.   

Exact airplane travel details are recorded in a spreadsheet based on staff expense 
statements.  

Taxi travel is guesstimated based on the number of plane trips and staff functions.  
And then increased by 25% to allow for a margin of error – it’s relatively trivial so 
any estimate is reasonable. 

Paper use is recorded based on the date of invoice for paper supplies.   
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Emissions are calculated using formulae and emissions factors recommended by 
Climate Friendly.  In particular this includes an assumption regarding the impact of 
GHG emissions caused by plane travel at altitude.  This is different than the 
equivalent amount of fossil fuel burned at sea level due to the impact of the 
emissions higher in the atmosphere.  Current best estimates suggest that the 
equivalent amount of fossil fuel burned by jets in the atmosphere has an impact 2.7 
times as much as a vehicle burning the same amount of fuel at sea level.  Note that 
this is a trap for individual using offsets on plane travel websites which may only be 
using a factor of 1. 

The current formula for Taylor Fry is: 

CO2

+ 1.37 x kWh of electricity in Melbourne office / 
1000 

 emissions (in tonnes) =   1.07 x kWh of electricity in Sydney office / 1000 

+ approximate CO2 

+ 0.231 x approximate taxi kms / 1000 *1.25 
[margin for conservatism] 

emissions based on approximate 
emissions data provided by Climate Friendly and 
actual flights taken 

+ 10.6 x number of reams of paper / 1000 

Combining the emissions and FTE numbers produces a measure of emissions 
intensity – the volume of CO2e emissions per FTE per annum.  Figure 5.2 shows 
the historical emissions intensity for Taylor Fry. 

Fig 5.2 Emissions intensity 
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There are a number of interesting observations regarding Figure 5.2: 

• The high emissions in the early years of operation were associated with an 
older office building.  We moved offices in early 2003;  
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• The drop in emissions in 2000 was probably due to growth in FTE’s with no 
change to office space (and therefore non-proportional increase  in electricity 
usage); 

• The increase in 2001 was probably due to moving to a larger Melbourne 
office; 

• In 2005, we first started to consider our emissions and to consciously aim at 
reductions; 

• By 2009, efforts probably relaxed – an indication that efforts need to continue 
or people slip back into bad habits! 

The following sections detail the strategies in place at Taylor Fry aimed at reducing 
its environmental impact.  The various strategies are reviewed under the headings 
of:  

• reduce;  
• reuse;  
• recycle; 
• suppliers;  
• offset;  
• renovations; and 
• reporting. 

5.4 Reduce 

Electricity 

The strategies that have been adopted include:  

• constant communication with staff to remind them to turn off lights and 
computers; 

• removal or non-replacement of bulbs in light fittings where not needed; 

• thermostats for air conditioning – we have attempted to set these slightly 
higher in summer and slightly lower in winter but with limited success.  Old 
air conditioning systems are difficult to regulate.  These generally need 
upgrading from landlords to achieve real success; 

• New equipment has been chosen with low energy use. For example we 
switched all computers to LCD screens at an early stage.  This is less of an 
issue now that CRT screens have almost disappeared; 

Some things have been deferred for business case reasons.  In nearly all of the 
following cases, the changes we would like to make require a long payback 
period, making it difficult to justify for a (short-term) tenant.  Most would make 
economic sense for a landlord.  The things we still have to do include: 

• motion/light sensors; 

• replace T7 fluorescent lights with lower power T4’s; 

• replace halogen lights with LED’s; 

• air conditioning – this is a big use and is very difficult to deal with.  We may 
investigate an energy contract, but at the moment our efforts are restricted to 



Towards a Carbon Neutral Actuarial Profession 

  27 

reminders to staff to keep blinds drawn on the exposed sides of the building 
and other strategies for reduction. 

Paper 

The strategies that have been adopted include:  

• automatic double sided printing option set up on all computers; 

• staff asked to consider whether a print out is necessary before printing; 

• when printing report type files for internal use, printed booklet style (2 pages 
per page plus double sided); 

• draft reports are no longer printed as a matter of course – softcopies are 
emailed with a note that hard copies can be provided if required.  More and 
more, we are finding they are not requested; 

• all final reports are printed double sided. 

Transport energy use 

The strategies that have been adopted include:  

• commuting – little corporate effort has been required as almost everyone uses 
public transport or cycles to work.  Car parking has never been provided to 
staff.  To encourage further reductions, a shower was installed in Melbourne 
in 2003 and in Sydney in 2008.  Approximately 50% of our Melbourne staff 
ride bicycles to work; 

• our business usage generally consists of taxis and plane travel.  Little 
has been done to date to reduce the amount of business travel.  Video 
conferencing will be encouraged in the next few years to assist in this 
regard.   

Other 

We have purchased second hand goods rather than new in a number of instances.  
The majority of Melbourne and Sydney office workstations were acquired from 
previous tenants. 

Water is not a big issue but building management are informed when there are leaks 
(although they seem to be useless at fixing them!). 

5.5 Reuse 

Options for re-use include: 

• in the early days, when we printed on single sided paper, pads were made 
from one sided printouts which were no longer required.  This is no longer 
necessary; 

• ink cartridges are collected and sent away for reconditioning and refilling. 
Staff are encouraged to bring in ink jet cartridges from home use; 
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• hangers from staff dry cleaning are retained and returned in bulk to the closest 
drycleaner; 

• Unwanted office equipment is sold/donated using a variety of channels to 
minimise waste going to landfill 

• www.ebay.com.au (office equipment and furniture) 

• Salvos (furniture) 

• Junk/art place – used CDs 

• Swap site (gave 4 CRT’s) 

• Staff (anything of value for a donation of red wine, if of nil value then 
for free) 

5.6 Recycle 

Taylor Fry has a paid service for pick ups of paper recycling bins (weekly) and 
plastics/glass/metal containers (fortnightly).  Bins are located in staff kitchen areas. 

Current paper supplies are “Revolve” which is 100% post-consumer recycled paper 
imported from the UK.  Our initial research into paper supplies was undertaken 
several years ago.  At the time the number of available recycled office paper 
products was limited and the most sustainable option seemed to be “Revolve” 
despite the additional emissions related to importation.  However, there are now a 
number of additional products on the market and we are investigating changing our 
supply.  It is likely that we will change to “Reflex 100% Recycled” which is 
produced in Australia.  

An excellent reference for a review of available recycled office paper products can 
be found at: 

http://www.environment.nsw.gov.au/sustainbus/officewasteguides.htm 

5.7 Suppliers 

Taylor Fry has a policy of using carbon neutral suppliers where possible.  If this is 
not possible, suppliers with better sustainability policies are preferred. 

To date progress on this has been slow / poor.  For a few main suppliers, difficulty 
of transfer has been considered a big impediment e.g. our banking has been with the 
NAB despite Westpac having made much more significant strides towards 
becoming genuinely more environmentally conscious (and hence a preferred 
provider).  However, in a good example of peer pressure to becoming carbon 
neutral, NAB announced on 30 September 2010 that it had become carbon neutral. 

Fruit supplies are organic. 

Printing supplier is carbon neutral. 

Legal advisors – unknown carbon neutral status. 

http://www.ebay.com.au/�
http://www.environment.nsw.gov.au/sustainbus/officewasteguides.htm�


Towards a Carbon Neutral Actuarial Profession 

  29 

Auditors – unknown carbon neutral status. 

Couriers – we use bicycle couriers where possible and normally Australia Express 
Post Yellow Boxes rather than less efficient pick up couriers (although these are 
also used when required). 

5.8 “Offsetting the rest” and “carbon neutrality” 

Offsetting carbon emissions means the purchase of credits from a project that 
reduces carbon emissions that would otherwise not have taken place. The purchase 
of such credits essentially means that an individual or company can become carbon 
neutral by offsetting their carbon emissions by paying for reduced emissions 
elsewhere.  Two common ways of achieving this outcome are CDM related projects 
in developing countries and tree planting.  In the case of tree planting, trees are 
planted that would not have otherwise been planted to sequester carbon over their 
lifetime.  In the case of renewable energy projects, the funds paid for credits allow 
projects to become financially viable that would otherwise not be constructed.  A 
detailed description of offsetting is provided in section 4.   

Taylor Fry began offsetting some of its electricity use in 2004 by sponsoring a tree 
planting program.  In 2004 700 trees were planted near Bathurst.  In 2005 a 
component of green energy was purchased for our Melbourne office [note that green 
energy is essentially a stapled product – brown energy stapled with a renewable 
energy credit.  The same effect can be achieved by purchasing the two products 
separately].  In 2006 a further 3000 trees were planted to partially offset 2005 
electricity use.  During this time we had been thinking about the validity of 
offsetting energy use by tree planting.  It struck us that depending on the method of 
calculating the amount of carbon sequestration per tree that this method of offsetting 
was fraught with difficulties. 

For example, we discovered that the calculators on most websites for estimating the 
number of trees required to offset a certain amount of energy use (or plane/car 
travel) estimate the amount of carbon sequestered by a tree over its lifetime to 
offset the amount of carbon emissions from a single year of activity.  If one relies on 
this method one is always in carbon debt and is nowhere near carbon neutral.  The 
following figure demonstrates the problem using a fictitious example. 
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Fig 5.3 Carbon debt from tree planting equal to emissions 
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Of course this carbon debt problem can be fixed by planting significantly more trees 
in the first few years of such a program – this will entail a much bigger capital cost 
up front but in later years there will be no need for further tree plantings as the 
annual sequestration begins to meet annual carbon emissions. 

Fig 5.4 Carbon debt from accelerated tree planting 
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So the choice when tree planting is between a mismatch of carbon flows (using the 
first approach) versus large upfront costs (using the second).  In addition to these 
difficulties there are other issues surrounding additionality (i.e. certainty that the 
trees are additional to what would have been planted anyway), long term survival, 
estimating the carbon uptake etc.  Due to these concerns Taylor Fry switched to a 
program of renewable energy offsets from 2006.  The decision was considered 
important because it was then that the firm committed to be a carbon neutral 
company with effect from 1 January 2006.   
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Note that this discussion is not intended to dissuade anyone from planting trees.  
Such programs have a myriad of benefits apart from carbon sequestration including 
reduced soil erosion, increased habitat, lowering of water table and consequent 
reduction in salinity etc.  In fact Taylor Fry continues to plant trees each year in its 
efforts to offset all carbon ever emitted by the company since start-up.  The 
company hopes to be carbon positive [or should this be negative?] by 2014. 

Renewable Energy Offset credits purchased by Taylor Fry since 2006 have been 
sourced from Climate Friendly.  The purchases to date are shown in Table 5.1. 

Table 5.1 Taylor Fry offsets purchased 

Date CO2

(tonnes) 

e 
offsets 

purchased 

Price 
per 

tonne    
(ex 

GST) 

Total 
cost 
(ex 

GST) 

Details  

     
26/5/06             147  $31 $4,531 Climate Friendly 100% Green Power 
17/9/07 62 $49 $3,006 Climate Friendly 100% Green Power 
23/5/08             326  $23 $7,500 VCS – Jaisalmar, Wind Farm, India 
30/4/09             268  $28 $7,500 VCS - GFL Wind Project India 
3/12/10             341  $22 $7,500 VCS - Maharashtra Wind Farm India 

The cost of offsets purchased in 2006 was just over $7,500.  This dollar amount was 
maintained in subsequent years, even though it purchased more offsets.  These 
excess offsets were used to offset emissions in earlier years.  At this stage, we 
anticipate reaching carbon neutrality in respect of all years of operation by about 
2014.  Table 5.2 contains the details. 

Table 5.2 Taylor Fry carbon neutrality 

Year Estimated 
emissions 

CO2
(tonnes) 

e  

Offsets 
purchased 

CO2
(tonnes) 

e  

Excess 
purchase 

 CO2
(tonnes) 

e  

Transfer of 
excess CO2

(tonnes) 
e  

Carbon 
neutral? 

      
1999 70    No 
2000 117    No 
2001 186    No 
2002 168    No 
2003 212    No 
2004 218   52 24% 
2005 218   218 Yes 
2006 209 209 0  Yes 
2007 204 326 123  Yes 
2008 225 268 43  Yes 
2009 236 341 105  Yes 

As hinted to above and discussed in Section 5.5, the requirement for additionality 
means that Taylor Fry will source all future offsets from countries not required to 
limit emissions by their own or international agreements OR buy emissions units. 
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5.9 Renovations 

A major renovation was carried out in 2008 of the Taylor Fry Sydney office.  
Renovations are a time consuming and complex task especially for a small business 
with one eye on costs.  Nevertheless we were able to carry out the renovations 
minimising the amount of waste and using sustainable or least poor alternatives. 

Carpet – a commercial grade carpet tile was chosen that is manufactured in Sydney, 
is made of >50% recycled waste (PET bottles), that is 100% recyclable, that 
minimises waste due to: a) a random lay pattern meaning no need to retain specific 
dye lots nor store significant quantities of spare tiles, and surprisingly was cheaper 
than the alternatives.  Best of all staff actually like the design.  The company 
appears to be at the forefront of sustainable carpet manufacture – InterFace Flor. 
www.interfaceflor.com.au 

Reuse – The renovations required the removal of some offices, and a 
reconfiguration of most of the floor space involved.  No new doors were purchased 
and almost no new glass panels were bought.  All those required were reused from 
existing.  In addition 20 visitors chairs that were structurally sound but looking a bit 
shabby were re-upholstered – the result are some good looking chairs at half price. 

Matching – about 50% additional workstations were required.  New workstations 
were matched to existing workstations rather than buy all new.  

Appliances – good energy ratings (fridge, dishwasher) and pool table which is 
made almost entirely from wood, by hand and uses no electricity. 

We were subsequently forced to move out of our Sydney office at the start of 2011.  
As far as feasible a similar approach was adopted for our new fit out across the road. 

5.10 Reporting 

Taylor Fry began reporting on its sustainability practices in conjunction with the 
decision to become carbon neutral.  By definition it’s impossible to be carbon 
neutral if you don’t calculate your emissions and if you go to all the trouble to 
calculate your emissions the additional step to stick it all in a report seems trivial.  
The calendar 2006 and 2007 reports can be found on the company website at: 

http://www.taylorfry.com.au/ 

The 2008 to 2010 reports have not been completed, due to a lack of feedback and 
interest from staff and clients.  We retain the records of carbon emissions and 
offsets, but have not identified sufficient interest to continue writing the detailed 
reports.  

These sustainability reports are pretty basic compared to the excellent reports 
prepared by companies such as Westpac and Australian Ethical Funds Management.  
But at least for now they get they’re sufficient for our internal purposes.  An aim 
was to improve them over time to GRI standards.  The standards are discussed in the 
next section.  And links to sources for developing your own reports and examples of 
others are provided. 

The Taylor Fry reports provided information on the various strategies in place in the 
company, changes during the year and reporting of emissions and related offsets. 

http://www.interfaceflor.com.au/�
http://www.taylorfry.com.au/�
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The record of annual estimated emissions and the offsets purchased are shown in 
Figure 5.4 

Fig 5.4 Taylor Fry annual estimated emissions and offsets 
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6 Costs and benefits of going carbon neutral  

This chapter summarises the costs and benefits of achieving carbon neutrality, based 
on the experience of our company.  It is not meant to be an exhaustive list, but 
simply observations of the main issues in our case. 

6.1 Costs 

There was an initial establishment cost of undertaking the first life cycle analysis, 
setting up reporting processes and obtain carbon neutral status.  For some 
organisations, the costs of undertaking the LCA are material.  In our case, the 
process was relatively straightforward. 

The following simple guide can be used to estimate your own companies’ 
approximate costs of ongoing carbon neutrality.   

Cost of offsets 

Based on the Taylor Fry experience the cost of carbon neutrality is about A$100-
200 per full-time equivalent (“FTE”).  When one considers that the average salary 
paid to an actuary is more than A$100,000 the additional expense amounts to an 
expense of less than 0.2% on wages.  Given recent and expected payroll tax 
reductions in Australia the cost of carbon neutrality would not be noticed. 

Per tonne of CO2

A typical office based company would require of the order of 2 to 10 tonnes of CO

 offsets cost in the range $5 to $30. 

2

Against this cost should be deducted savings in electricity costs from increased 
awareness amongst staff and energy efficiency measures. 

 
equivalent offset per FTE, giving a range of $10 to $300 per FTE for the cost of 
offsetting emissions. 

Capital costs 

There is a wide range of strategies for reducing emissions from the very simple and 
cost free to more complex and expensive.  For example, electricity emissions can be 
reduced by lowering lighting levels in bathrooms and corridors and asking staff to 
turn off lights and computers at night.  Such strategies have negligible costs.  More 
expensive options for reducing emissions include video-conferencing, upgrading 
airconditioning equipment, installation of motion sensors for lighting, replacing 
older light fittings with more efficient newer versions etc.  The capital costs for 
these vary greatly and a formal cost-benefit analysis needs to be undertaken o 
determine the financial impact.   

6.2 Benefits 

Join the growing league of businesses that behave ethically.  There are two reasons 
Board members of a company might want to behave ethically: 

• improved sleep 

• studies show that ethically managed companies are more successful. 
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Reasons given that such companies are more successful might include: 

• increased staff morale; 

• reduced turnover; 

• more efficient processes 

Ease of attracting new staff – young graduates are knowledgeable about climate 
change and anecdotally prefer companies that have a sustainability program in 
place. 
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7 Concluding remarks  

7.1 Can the global actuarial profession become carbon neutral? 

The challenge at the start of this paper was not made with tongue-in-cheek.  We 
believe it is a realistic goal and with the support of a few key organisations could 
see the profession become the first carbon neutral profession in the world.  Such an 
achievement would result in a tangible although tiny reduction in global GHG’s; but 
more importantly would send a message of support to governments and possibly 
lead other organisations and professions to take up the challenge.  

So what’s needed?   

1. Agreement on the administration required to confirm the carbon neutral 
claims of the profession 

2. A formal goal such as the one proposed in Section 1.  e.g. that the global 
actuarial profession become the first carbon neutral profession on the planet 
and that this be achieved by some deadline, e.g. 31 December 2012 - the end 
of the first phase of the Kyoto Protocol; 

3. A definition of the organisational boundary of the “actuarial profession”.  E.g. 
actuarial organisations consist of all actuarial consulting firms with more than 
10 actuarial staff, all national and international actuarial associations and all 
actuarial university departments.  Of course this would exclude the large 
number of actuaries working within an insurance company.  However, it 
seems presumptuous that a small part of an organisation (e.g. the actuarial 
department) could require an entire company to become carbon neutral.  An 
alternative might be to set the boundary at the department level within 
insurance companies; 

4. A target.  This might take the form of a level of carbon neutrality of actuarial 
organisations or members.  E.g. to achieve “carbon neutrality” we require 
90% of actuaries to work for a carbon neutral organisation or 90% of actuarial 
organisations become carbon neutral. This is likely to be more costly and less 
efficient than achieving a target for the profession as a whole.  A more 
efficient target might be that the actuarial profession achieves carbon 
neutrality, where the profession is defined to include all actuaries working in 
predominantly financial or actuarial organisations.  This would enable 
offsetting of emissions between organisations in different countries. 

Is this possible? 

A brief summary of the current position of various organisations on the question of 
carbon emissions follows.  [Note that the following summary was based almost 
entirely on searches on each organisation’s website using the terms “carbon”, 
“carbon neutral” and “carbon footprint”.  Apologies for any errors or omissions.] 

7.1.1 Actuarial Associations 

Institute of Actuaries of Australia – currently nothing found on the IAA website.  
We believe that all conferences are intended to be carbon neutral and the Institute 
undertook an environmental audit about 5 years ago. 

New Zealand Society of Actuaries – nothing found on website 
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Faculty and Institute of Actuaries (UK) - nothing found on website and not 
mentioned in corporate plan. 

Casualty Actuarial Society – all CAS meetings and seminars became paperless 
from 8/9/2008 and from the Actuarial Review “In addition to going paperless, the 
CAS is considering a number of ideas for reducing the environmental impact of 
events, such as: 

• choosing centrally located destinations that require minimal travel for 
attendees; 

• contracting with facilities committed to being green; 
• using china, cloth napkins, and silverware in lieu of disposable products to 

reduce waste at food and beverage functions; 
• exploring ways to balance an event’s environmental impact by purchasing 

carbon offsets. 

Further, one of the authors of this paper spent a short time on the CAS Climate 
Change Committee and mentioned the idea of a global carbon neutral actuarial 
profession.  The minutes of one of the meetings stated that the “CAS has made 
significant strides in going green” and that there is “hope that the CAS can 
contribute …to that goal [of a carbon neutral profession globally].” 

Society of Actuaries – nothing found on website. 

American Academy of Actuaries – in October 2008 announced the end of 
mailouts of most of its publications including the magazine “Actuarial Update” for 
several reasons including “reducing our carbon footprint”. 

Canadian Institute of Actuaries – from the June 2008 Bulletin “The Member 
Services Council was given the go ahead to create a CIA Program on Climate 
Change, and along with the Secretariat, they developed a “Green Program” to 
reduce the CIA’s impact on the environment” and from the September 2008 Bulletin 
“our Bulletin is going electronic….which is in keeping with the CIA’s Green 
Program to reduce the Institute’s carbon footprint.” 

International Actuarial Association – nothing found on website. 

7.1.2 Actuarial Consulting Companies 

Several companies have programs related to sustainability including becoming 
carbon neutral or reducing emissions.  The following list is based on internet 
searches of those companies [apologies to those omitted]. 

Taylor Fry Consulting Actuaries – carbon neutral policy effective from 1 January 
2006.  Due to the purchase of excess offsets since 2006, prior years have also begun 
to be offset.  The current position is one of carbon neutrality since about 1 October 
2004.  The aim is to become carbon neutral for the Company’s entire operating 
history (i.e. from April 1999). 

PwC Australia– “In 2008 we were the first professional services firm to become 
carbon neutral by purchasing "Greenhouse Friendly"™ accredited offsets, and we 
achieved this through three key steps:  

• reducing our impact; 
• supplementing with renewable energy sources (100% from 1 July 2010); and 
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• purchasing accredited "Greenhouse Friendly" offsets for any residual 
emissions.” 

 
“We have a target of reducing our carbon emissions by 50% by FY12 (from FY08 
base line year), and in FY10 we achieved a reduction of 36%. This has been 
achieved through cost-control initiatives and new tools to encourage behavioural 
change in our people.” 
 
PwC’s GHG report can be found at: 
http://www.pwc.com.au/about-us/corporate-responsibility/assets/GHG-Inventory-
Jun10.pdf 

KPMG Australia – “KPMG in Australia attained ‘carbon neutral’ status in June 
2008. We also became the first of the ‘big four’ professional services’ firms in 
Australia to achieve Greenhouse Friendly™ certification by the Federal Department 
of Climate Change.” 

KPMG’s Corporate responsibility and sustainability reporting can be found in: 

http://www.kpmg.com/Global/en/WhoWeAre/Performance/AnnualReviews/Docum
ents/KPMG-International-Annual-Review-2010.pdf 

Ernst & Young – “We have adopted five initiatives to improve our impact on the 
environment worldwide: 

• Measuring our own carbon footprint by collecting and analyzing data on energy 
consumption in our offices and business travel. 

• Setting goals for Ernst & Young’s internal operations to promote 
environmentally sustainable business practices. 

• Putting in place an environmentally responsible travel policy around the globe. 
• Establishing leading practices/guidelines around waste management for our 

offices around the world. 
• Making our meetings more environmentally friendly where ever they take 

place.” 

Deloittes – “Deloitte believes that businesses and institutions need to become more 
sustainable in order to secure a comfortable future for society. We accept our part in 
this agenda, which encompasses our business practices as well as member firms' 
client work. 

Member firms are measuring their environmental impacts and defining actions to 
improve their performance. Deloitte's Global Corporate Responsibility Council has 
requested an analysis of opportunities to improve environmental performance given 
the organization's business growth projections, in order to set a worldwide target for 
reducing carbon emissions.” 

Deloittes corporate sustainability report can be found at: 

http://www.deloitte.com/assets/Dcom-Global/Local%20Assets/Documents/ 

Finity – We could not find a specific statement related to carbon emissions but the 
website has a Green Power logo and the website states “We seek to give something 
back to the community, through environmentally conscious work practices, support 
for charities and by actively contributing to the actuarial profession and to the 
industries we serve” 

About/dttl_cr_2010_crreport_221210.pdf 

http://www.pwc.com.au/about-us/corporate-responsibility/assets/GHG-Inventory-Jun10.pdf�
http://www.pwc.com.au/about-us/corporate-responsibility/assets/GHG-Inventory-Jun10.pdf�
http://www.kpmg.com/Global/en/WhoWeAre/Performance/AnnualReviews/Documents/KPMG-International-Annual-Review-2010.pdf�
http://www.kpmg.com/Global/en/WhoWeAre/Performance/AnnualReviews/Documents/KPMG-International-Annual-Review-2010.pdf�
http://www.deloitte.com/assets/Dcom-Global/Local%20Assets/Documents/�
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Towers Watson  – nothing found on website. 

Mercer – “Mercer is also concerned with reducing carbon emissions, energy 
consumption and waste and ensuring that its’ suppliers have environmental policies 
in place. 

Mercer aims to reduce its environmental impacts by: 

• Reducing the use of raw materials, such as recycling paper and printers 
programmed to print double-sided; 

• Using recycled paper where possible, for example printed publications are 
produced on recycled paper where appropriate; 

• Reprogramming after hours lighting in MMC/Mercer buildings to reduce 
energy usage, for example lights in the Melbourne and Sydney offices are 
programmed to turn off at 7pm each weekday; 

• Recycling bins are used throughout Mercer offices, for example food co-
mingle recycle bins in break out areas and paper recycling bins; 

• Phasing out the use of environmentally unfriendly disposable items; and 
• Installing flow restrictors on all taps within MMC/Mercer buildings.” 

7.1.3 Financial Institutions 

The following is a selection of a few high profile companies that employ actuaries 
and have a sustainability or carbon neutral policy.  All quotes are taken directly 
from each company’s website. 

HSBC 

“In 2005, HSBC was the first FTSE 100 company to become carbon neutral. Since 
then, the bank has helped maintain its carbon neutral status by: 

• managing energy performance in buildings. 
• providing alternatives to business travel. 
• sourcing renewable energy, wherever possible. 

Although strides have been made to reduce the amount of carbon dioxide HSBC is 
accountable for, the bank must purchase carbon credits to remain carbon neutral. To 
achieve this, HSBC buys its carbon credits through the United Nation's Clean 
Development Mechanism (CDM). 

HSBC purchases high quality Voluntary Emissions Reductions (VERs) on the 
international carbon market. Each VER represents one tonne of carbon dioxide that 
has either been avoided by an organisation through improving its energy efficiency 
or generated by an organisation developing renewable energy capacity.” 

See http://www.hsbc.com/1/2/sustainability/protecting-the-environment/carbon-
neutrality for more details. 

Swiss Re 

“Swiss Re has been fully greenhouse neutral since 2003. We have substantially 
reduced our CO2 emissions by switching to renewable energy at many of our 
locations and have been compensating all the remaining emissions.  

http://www.hsbc.com/1/2/sustainability/protecting-the-environment/carbon-neutrality�
http://www.hsbc.com/1/2/sustainability/protecting-the-environment/carbon-neutrality�
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In 2003, we started our ambitious Greenhouse Neutral Programme. It combined two 
commitments: to reduce our per-capita CO2 emissions by 15% until 2013 and to 
fully compensate the remaining emissions. To our knowledge, we were the first 
large financial services provider to have made such a pledge. 

To reduce our emissions, we put a strong focus on switching to renewable energy at 
many of our largest locations, while continuing to optimise energy efficiency. We 
met our original 15% reduction goal during 2006 and immediately decided to 
double it to 30%. At the end of 2009, the total reduction in our per-capita CO2 
emissions since 2003 was 48.4% – however this figure is likely to have been 
distorted by the strong decrease in business travel due to the difficult economic 
conditions in the first half of the year. 

We compensated our remaining emissions for the whole period between 2003 and 
2008 by buying and retiring voluntary emission reduction certificates (VERs) for 
290 000 tonnes of CO2. For 2009, we have retired VERs for a further 60 000 tonnes 
of CO2.” 

Westpac 

“

We will work to: 

Westpac’s approach to climate change 

1. Minimise our direct environmental footprint 
2. Manage climate risks and build capacity across our business 
3. Develop products and services that drive positive environmental outcomes 
4. Engage employees around climate change issues and impacts 
5. Communicate and advocate within the wider community  

NAB  

“In 2007 we pledged to be carbon neutral by 30 September 2010. We've reached 
that goal, and are proud to be one of Australia’s largest carbon neutral companies. 

 We've become carbon neutral the responsible way by firstly reducing our energy 
consumption. Secondly we use renewable energy. After these steps there are still 
some emissions that we can’t reduce or avoid, so we’ve purchased verified and 
accredited carbon offsets. 

Our carbon reduction initiatives have included: 

• energy efficiency projects that change the way we heat, cool and light our 
properties 

• establishing a tri-generation plant at our major data centre 
• growing a carbon-conscious workforce.” 

IAG 

“We view climate change and severe weather events as significant risks to the 
sustainability of our business and the communities in which we operate. So for 
several years, we have been working with communities to help them adapt to 
climate change, offering products and services to our customers to help encourage 
sustainable behaviour, and participating in the policy debate on climate change. 
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We also recognise the need to lead by example, ensuring our own impact on the 
environment is as minimal as possible. So in 2006, as part of our approach to 
ensuring our ongoing sustainability, we made a commitment to be carbon neutral by 
2012. 

We are using a simple framework to guide our journey to carbon neutrality. Having 
identified our material scope 1, 2 and 3 emissions, we are measuring them (you 
can’t manage what you don’t measure), and have set a 5% year on year reduction 
target to 2012 for our carbon emissions. We are focused on identifying and 
implementing ways to either reduce consumption and / or switch to alternate sources 
that are less carbon intensive. We recognise though that we will not be able to 
reduce our emissions to zero by 2012, therefore understand that we will need to 
purchase eligible offsets in 2012 to achieve our carbon neutral goal.” 

7.1.4 Actuarial departments of universities 

We have not researched the carbon emissions status of those universities with an 
actuarial program.  Generally, universities seem to be at the forefront of energy 
efficiency measures and, perhaps with some funding assistance from the national 
actuarial associations, the respective actuarial departments of the various 
universities would be supportive of the challenge. 

7.1.5 Estimated impact 

A very rough estimate of the impact based on the Taylor Fry per capita emissions of 
about 7 tonnes of CO2 per FTE and a rough estimate of 100,000 actuaries (counting 
both fully qualified and students) worldwide results in a reduction of 700,000 tonnes 
in CO2.  [Total global CO2 emissions per annum are estimated to be more than 30 
Gt].  While this is a very small contribution to the effort required, i.e. a reduction of 
a mere 0.002% of CO2

7.1.6 Conclusion 

 emissions, the publicity value and encouragement to others 
to do the same would be far greater.  

The summary above shows that there is already a movement by many actuarial 
organisations to reduce carbon emissions.  This suggests that there may be sufficient 
support to at least encourage a wider move to carbon neutrality within the actuarial 
profession.  Feel free to pass this paper to senior colleagues in actuarial 
organisations around the world - if you need a Spanish translation Alan Greenfield 
can help.  With a little bit of support and lobbying we think the profession can do it. 

7.2 Another challenge 

We, the actuarial profession, challenge the world’s architects, engineers, 
accountants, lawyers and doctors, in a race to be the first profession in the 
world to be carbon neutral. 

Ready, Set, Go! 
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Books ISBN 978-0704371668) 
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