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Introduction
Opening Remarks – Time for some Honesty
As summarised by climate scientist Richard Lindzen (see Schedule 1), there are three narratives at
work in the climate change space: (i) the mainstream scientists (i.e. the ‘IPCC’1); (ii) the sceptical
climate scientists and (iii) the alarmists. The sceptics and mainstream scientists agree on most
aspects of climate science, but sceptics disagree that catastrophic outcomes are likely. The alarmists
are the political promoters of climate alarm and include many of the environmental NGO’s, and most
of the mass media. They have little regard or need for the science underpinning climate change. As
Lindzen says:
“Anyone looking at any statement concerning global warming will readily identify which
narrative is in play. Unfortunately, for most people, the third narrative is all they will see.”
The Minister of Climate Change’s aspiration, as relayed to the Cabinet,2 for the consultation on this
Zero Carbon Bill (the “Bill”) is for it to be ‘thorough, innovative, [and] informed by evidence’ (emphasis
added). His desire for a ‘transparent process’3 gave hope for a refreshing approach to this subject.
The discussion document “Our Climate Your Say”, issued by the Ministry for the Environment (“MfE”),
(the “Discussion Document”) plays to the alarmist ‘third’ narrative and, as Lindzen says, is the only
narrative most people will see – I fear that has been quite deliberate. Cabinet were assured the
consultation would be thorough and transparently inform the public regarding the Bill facilitating the
delivery of policy informed by evidence. However, it instead supports an outlier political narrative that
is not underpinned by science.

An Honest Analysis Based on Evidence
Before embarking on an analysis of what emissions reduction target, if any, New Zealand should
adopt, it is appropriate to examine the evidence for climate change consistent with the Minister’s
assurance to the Cabinet that he meant to deliver a consultation “informed by evidence.” In this
regard the Discussion Document is deficient. These deficiencies have been drawn to the attention of
the MfE’s Chief Executive by letter dated 13 July 2018 (attached at Schedule 2 – separately uploaded
in two parts, annexed in hard copy). The complaints are summarised as follows:
Relevant Omitted Facts and Context
MfE recently delivered its own assessment of climate change indicators “New Zealand’s

Environmental Reporting Series: Our Atmosphere and Climate 2017”.4 This objective, fact based,

1

Intergovernmental Panel on Climate Change.

See paras 36.1 and 37.3 of “The 100 Day Plan for Climate Change” cabinet paper available at
https://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/Cabinet_paper_The_100_Day_Plan_for_Climate_Cha
nge.pdf
2

See paras 5.1 and 37.3 of “The 100 Day Plan for Climate Change” cabinet paper available at
https://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/Cabinet_paper_The_100_Day_Plan_for_Climate_Cha
nge.pdf
3

4

Ministry for the Environment & Stats NZ (2017). New Zealand’s Environmental Reporting Series: Our atmosphere
and climate 2017. Retrieved from http://www.mfe.govt.nz/sites/default/files/media/Environmental%20reporting/ouratmosphere- and-climate-2017.pdf. Published in October 2017 by Ministry for the Environment.
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document drew many conclusions that are inconsistent, and even contradictory, to statements made
in the Discussion Document.
1. That although New Zealand has warmed by 1-degree C over the last 100 years, consistent with
global trends, half of that warming arose before atmospheric GHGs were significant and were
therefore of natural origin. No warming trend of significance is observable since the 1970s.
2. That no trend in warm days or frost days was observed at the majority of sites observed by NIWA
around New Zealand.
3. There is no trend regarding annual rainfall.
4. For most of New Zealand there is no clear evidence that intense rainfall events have changed.
5. Over recent decades the frequency and magnitude of extreme wind shows a decreasing trend.
6. Recent satellite data show no trend in sea-surface temperature change.
7. The rate of sea-level rise has not changed since records began despite global warming since
the late 19th century.
The conclusions drawn from evidence set out in ‘Our Atmosphere Our Climate 2017’ are broadly
consistent with the most recent report issued by Working Group 1 of the IPCC known as “AR5”. The
authors in AR5 also find some aspects of climate change that are worthy of concern but there are
many more aspects of their analysis with “low confidence” that observed trends are having the
extreme characteristics commonly publicised by the catastrophic narrative and reported in the
Discussion Document.
8. “‘Abrupt climate change’ is defined in this IPCC fifth assessment report (AR5) as a large-scale
change in the climate system that takes place over a few decades or less, persists (or is
anticipated to persist) for at least a few decades and causes substantial disruptions in human
and natural systems. There is information on potential consequences of some abrupt changes,
but in general there is ‘low confidence’ and little consensus on the likelihood of such events over
the 21st century.” 5
9. Confidence in large scale changes in the intensity of extreme extra tropical cyclones since 1900
is low. There is also low confidence for a clear trend in storminess proxies over the last century
due to inconsistencies between studies or lack of long-term data in some parts of the world
(particularly in the SH). Likewise, confidence in trends in extreme winds and for drought is low. 6
10. That about half of warming (from pre-1944) over the last 100 years has been of natural origin,
with more warming in the Northern Hemisphere than the South. Only ~0.25 degrees C is
attributable to human activities with any measure of confidence.
11. That most IPCC temperature models over-estimate warming.7

5

AR5, TS, page 70, TFE.5 – irreversibility and abrupt change.

6

Chapter 2, AR5 pages 215 to 220.

7

IPCC 2014a TS64.
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IPCC graph highlighting the divergence between “modelled”
temperatures and “actual” temperatures
12. That New Zealand’s Southern Oceanic area naturally sequesters more carbon dioxide than New
Zealand emits from natural and anthropogenic sources.

IPCC AR5, Chapter 6, from Figure 6.15, page 502. This shows that the area of Ocean surrounding
New Zealand (South Pacific) acts as a significant net carbon ‘sink’.
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The people of the State of California v BP Plc et al
The State of California were suing a number of oil companies and sought damages consequent upon
anthropogenic global warming, caused, the State said, by burning products produced by the oil
companies. The court called for a ‘tutorial’ session by leading experts. Three distinguished climate
scientists, Drs William Happer, Steven Koonin and Richard Lindzen offered to provide the court with
their professional opinions without charge. Their analysis, brought to my attention Wednesday, of the
similarity in recent warming and natural warming from the early 20 th century aligns with my own set
out above. They quote the same parts of the IPCC’s AR5 Chapter 2, cited above, that highlight the
IPCC’s “low-confidence” that many aspects of anthropogenic climate change are manifesting
themselves in our climate note – the evidence says otherwise.
That evidence should have been included in the Discussion Document if an evidenced based
consultation was the Minister’s true objective.
A link to their proposed evidence is provided at Schedule 2 (full copy in the hard copy version).
Facts that don’t add up
Pursuant to the OIA I have asked for the following facts from
substantiated:

the Discussion Document to be

(a)

The evidence supporting the claim in (page 16, top) that the cost of weather events to
our transport network has risen from about $20M per year to over $90M per year. The
discussion document cites Ministry for the Environment, Adapting to climate change in
New Zealand: Stocktake report from the Climate Change Adaptation Technical
Working Group; December 2017. Wellington: Ministry for the Environment (31 May
2018). However, although this fact is cited in that document, no substantiating data is
provided. NZTA state that annual maintenance costs are near a billion dollars and
have escalated over the last ten years by nothing like the figure implied by the
Discussion Document;

(b)

The comment in the discussion document’s Executive Summary that “New Zealand’s
share of global emissions is very small (0.17%)” and that “countries like us make up
around 30% of total emissions”, is also not substantiated. My own analysis suggests
that those countries with emissions of less than 0.2% (i.e. like New Zealand) would
only make up around 7% of total emissions. To get to 30% we would need to include
everyone other than the top 6 emitters.

(c)

At page 8 the assertion is made that “the world is now committed to a low emissions
future”. However, the United States has signalled its intention to withdraw from the
Paris Agreement and most countries, the beneficiary ‘developing nations, like Russia,
China, Singapore, Hong Kong, Saudi Arabia, Israel have made no binding emissions
targets to date. China has merely said it will peak emissions in 2030.

(d)

That the world is experiencing ‘unprecedented warming’ – it isn’t. See the near
identical temperature trend from 1914 to 1944 (below).

Stick to the Science
Lindzen’s comments noted above, are absolutely correct. Interestingly, although the actors
participating in the First (the “mainstream”) and Second (the “sceptics”) narratives have much more
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in common in terms of agreement, they do not speak collaboratively.8 Comments I have received
from mainstream advocates in respect to sceptical views on, for example, the true nature of the
“water vapour effect”,9 have been dismissive and personal (Lindzen’s a ‘geriatric’), suggesting
sceptics had to move to this new position, even though Lindzen has been banging on about the lack
of a water vapour effect since the mid-1990s.10 However, the mainstream and the third narrative (the
“alarmists”) communicate closely via peer reviewed publications and at various climate related
conferences and meetings of the parties, and even on NGO boards and activist events. Alarmism
results in funding, the scepticism calling for a ‘watching brief’ results in the opposite – this dynamic
is true, not just in science but in law, commerce and most businesses dependent on funding from
others. As noted above, collaboration between the mainstream and alarmists occurs even though
the alarmist narrative is not supported by the mainstream.
The point of the above opening remarks are to demonstrate that the claims of “catastrophic warming”,
“tipping points”, “we must do something immediately” belong to Lindzen’s third narrative, promoted
by activists, and, whilst should not be dismissed, should not be the focus of the Government’s policy
setting considerations.
Indeed, indulging in the alarmist narrative will militate against the delivery of policy with integrity that
provides robust regulatory reform and deployment to optimise a transition to a lower net emissions
economy. It will also be short lived.

The Politics of Climate Change
United Nations framework convention on climate change
The science of climate change has always lagged the desire for political ‘action’. As will be observed
below, the first report of the IPCC was issued in 1990. It was comprehensive but highly equivocal as
to whether human activities had any influence over the climate. Nevertheless, the United Nations
(“UN”), energised by their recent success in relation to the protection of ozone via the Montreal
protocol, gathered momentum for a convention to limit greenhouse gases that at the time had been
theorised as possibly having deleterious effects on climate, i.e. global warming.
Nasa’s James Hansen had been slammed by his boss and others in the mainstream for his evidence
to congress in 1988. Hansen’s collaborators (including Senators Gore and Wirth, the latter going on
to be the USA’s lead negotiator for Kyoto and the former going on to be the Vice President overseeing
such negotiations) arranged for him to give evidence on the warmest day of the year and then fiddled
with the air-conditioning so it did not work. As such everyone was sweating while Hansen described
the unbearably hot Summer as something to get used to. It started the modern ‘global warming’
clamour (and ending the “global cooling” one popular in the 1970s). However, the IPCC’s First
Assessment Report (the “FAR”) was sceptical that late 20thC warming could be attributed, at that
time, to human activity. It disconnected the link between CO2 and warming by showing greater
warming during the Medieval Warm Period when CO2 levels were similar to pre-industrial times.
It similarly observed pre-industrial CO2 levels during the mid-Holocene when temperatures were also
higher than the present (see figure 1 below). This was a possible blow to efforts to get a Convention

8

See Gareth Morgan’s “Poles Apart”, the title of which reinforces this point.

The “water vapour effect” refers to one of the foundational planks of the theory anthropogenic global warming where
increased CO2 leads to incremental warmth enabling the atmosphere to hold more water vapour, a powerful greenhouse gas,
which adds further and potential, catastrophic, warming.
9

See R. Lindzen, “ON THE SCIENTIFIC BASIS FOR GLOBAL WARMING SCENARIOS”, Environmental Pollution 83 (1994)
125-134, available at https://www.sciencedirect.com/science/article/pii/0269749194900302
10
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signed up to halt CO2 emissions. It needed scientific support that was not forthcoming. That
inconvenient truth did not stop the UN going ahead anyway with the United Nations Framework
Convention on Climate Change (the “UNFCCC”) being signed up in 1992.
The Bolger government in New Zealand had mandated New Zealand negotiators to adopt an overall
strategic approach on limiting emissions “in the most cost-effective manner” and that “in the
meantime, take domestic actions which can be justified on grounds other than climate change (“no
regrets” policies) and which are consistent with the government’s growth in employment strategy”.
Cabinet Minutes go on to state, “noted that the international community aims to have a framework
climate convention ready for signature at the United Nations conference on environment and
development (UNCED) in June 1992…” – seemingly irrespective of the science.
As will be observed, the political momentum for signing up a convention, preceded (or was in spite
of), the science underpinning global warming.11 At that time New Zealand saw a global need for
forest sinks as an opportunity for New Zealand. In addition pressure to ‘do something’ from South
Pacific island nations was clearly growing.
Interestingly, minutes of a subsequent meeting of the strategy committee in regard to negotiating the
detail of what would become the UNFCCC identifies very similar issues as are still outstanding under
the Paris agreement, i.e. “support for international cooperation to develop cost-effective and efficient
mechanisms to meet the problem of greenhouse gas emissions (e.g. economic instruments,
transferrable quotas), including, inter alia, the avoidance of displacement of emitting activities” (the
latter referring to “carbon leakage”). The need for an international financial mechanism and its
provision of assistance to developing countries was also identified as important. Without these
elements the delegation was instructed to make clear that New Zealand may not enter into the
convention – this policy of ‘no regrets’, founded on opportunity and reinforced by international
mechanisms is exactly the strategy that the current Government should be following.
Looking at the cabinet strategy committee’s minutes in relation to the UNFCCC 12 it was
recommended that New Zealand sign the UNFCCC at the Earth Summit in June 1992. There is no
briefing on the state of the science, but it appears as if the debate was already over back in 1992 –
a curious outcome given that the world’s average temperature only recovered to the 1944 peak in
the late 1970s (after which the calls from many in the scientific community that “global cooling” was
upon us, were finally dispelled). Ten years of modest warming was sufficient to displace global
cooling - and convince the nations of the world that CO2 emissions must be eliminated by massive
transfers of wealth from (largely EU or otherwise British colonial) nations who had democratically
managed the aspirations of their people through to prosperity. The wealth would go to ‘developing
nations’ some of whom have nuclear weapons, space programmes, corruption, civil war, terrible
records on human rights and civilisations of thousands of years longer than New Zealand’s.

Kyoto
The UNFCCC was therefore negotiated and agreed in the absence of a consensus from scientists
that anthropogenic causes were having a detectable influence on planetary warming and, in
particular, that greenhouse gases (GHGs) were responsible – in the clamour to look ‘great’ on the
world stage, this bothered no one.

11

Cabinet Strategy Committee – CSC(91)M 44/5: Minutes of a meeting of the committee held on 27 November 1991.

12

CSC(92)57, copy no.40, 26 May 1992.
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Second Assessment Report
For the Second Assessment Report released in 1995 (the “SAR”), a similar equivocal message in
regard to the human influence on global warming was drafted in to Chapter 8 “Detection and
Attribution”. The chapter was underpinned by work done for a peer reviewed publication, Barnett et
al.13 The ‘et al’ included Phil Jones and Keith Briffa of the University of East Anglia’s Climate
Research Unit (of “ClimateGate” fame covered below) and R.S Bradly who would go on to find fame
as one of Michael Mann’s co-authors of the “Hockey Stick” also described below.
The working group 1 (“WG1”) (the physical science) scientists approved the final conclusions to be
drawn from the main body of the report at a meeting in Asheville, USA in 1995. The draft conclusion
to Chapter 8 (Detection and Attribution), paragraph 8.6, “When will an Anthropogenic Effect on
Climate be Identified”, agreed by the scientists, read:
“Finally, we come to the most difficult question of all: ‘When will the detection and
unambiguous attribution of human-induced climate change occur?’ In the light of the
very large signal and noise uncertainties discussed in this Chapter, it is not surprising
that the best answer to this question is, ‘We do not know’.”
This was consistent with Barnett et al. However, Ben Santer, a co-author of Barnett et al, was the
Chapter 8 (Attribution and Detection) coordinating author. His draft of the Summary for Policy Makers
(“SPM”) contradicted the text of the main report as it stated: “Taken together, these results point
towards a human influence on climate”. This was based on the cooling effect in the Northern
Hemisphere of sulphates emitted from burning fossil fuels across Europe and North America – a
regional effect of man-made cooling and technically outside the scope of the IPCC’s GHG mandate.
It was an odd conclusion to draw in regard to evidence for warming by a greenhouse effect.
Nevertheless, this rather weak support for human influence on climate was circulated to Government
representatives for comment prior to a plenary session scheduled to be held in Madrid.
US officials in Washington picked up on the absence of support in the body of Chapter 8 for Santer’s
SPM conclusion saying: “What is missing is the strength of scientific assurance with which this
statement is made”14 a conclusion not dissimilar to my own when I read the Discussion Document.
At the Madrid plenary session, politically appointed delegates approved the following for insertion
into the SPM: ‘Nevertheless, the balance of evidence suggests that there is a discernible human
influence on global climate’.” Santer then re-wrote the text in the main body to reflect this change,
which resulted in the ‘discernible’ human influence headline15 which the media refused to
acknowledge referred to global dimming. The final text that appeared in the SAR, Chapter 8,
paragraph 8.6, when combined with media rhetoric at the time, sent a completely different message
to that agreed in Asheville. It stated:
“The body of statistical evidence in Chapter 8, when examined in the context of our
physical understanding of the climate system, now points towards a discernible human
influence on global climate.”

13

Submitted for publication 17 July 1995, prior to the SAR, but not published until 1996 in The Holocene 6,3 (1996) pp.
255-263 available at: http://www.geo.umass.edu/faculty/bradley/barnett1996.pdf
14

Letter 15 November 1995 from Day Mount (Deputy Assistant Secretary, Acting Environment and Development) to Sir John
Houghton and co-lead author WG1 attaching comments on the SPM.
The “discernible link” claim was squarely at odds with the FAR and linked human activities with global climate change. The
media seized on this as ‘science has spoken’ with one voice and the alarmist narrative went into overdrive. What wasn’t
reported was that Santer’s analysis was based predominantly on human emissions of aerosols (dust like particles) had cooled
the planet, not that CO2 was warming the planet. But, hey, why ruin a good story…
15
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The problem was that the scientists that approved the text in Asheville were not in Madrid – it was a
‘plenary’ session for Government representatives and senior IPCC officials where they agree on what
the Summary for Policy Makers should say and, on this occasion, changed the text of the report to
fit the political narrative. The ‘latest’ research was Santer’s unpublished study which had been
discussed and rejected in Asheville. When it was finally published, well after the SAR, it was
criticised (Michaels and Knappenberger (1996)) 16 for cherry picking the temperature data (starting at
a ‘peak’ and ending in a ‘trough’) – had the full data-set been used the ‘human fingerprint’
disappeared. Nevertheless, the genie was out of the bottle. The odd thing is that Jones, Briffa, their
boss and co-chair for WG1, John Houghton, were highly influential in IPCC matters and were
comfortable with Santer’s alterations giving it an informal ‘peer’ review. Nevertheless, Barnett et al,
which Jones, Briffa and Santer had all contributed to, went on to be published in 1996 with an
opposite conclusion to the inference that the SAR, also released in 1996, was publicised to come to.
This did not appear to be a source of embarrassment or debate, as leading journals closed ranks in
their support of Santer and the IPCC. The fact is that Santer’s work was valid and accepted – it was
the media that turned it into something that it was not but the mainstream scientists, as they do today,
let them run with the ball with the consequential need for Government funding to address the issues
raised.
A year after the SAR’s release, and largely due to the political momentum it created, Kyoto was
signed. The influence of “Washington” was acknowledged by Bill Clinton who is on record saying:
“The United States delegation, at the direction of the Vice President … showed the way.”17 The VicePresident was Al Gore a proponent of the alarmist narrative. The scientific merit of his movie, An
Inconvenient Truth was evaluated by the UK’s High Court who ruled that it can only be shown in
schools with guidance notes to prevent political indoctrination. Judge Michael Burton ruled that errors
had arisen "in the context of alarmism and exaggeration" to support Mr Gore's thesis on global
warming18 - it was these inaccuracies that first made the author question the science.
It was influential to New Zealand’s decision to ratify the Kyoto treaty. A briefing for Ministers 19,
including the Prime Minister, in advance of a meeting on 20 March 2000 in regard to the
Government’s intention to ratify Kyoto, included an annex containing background on the state of
scientific knowledge on climate change. It recited very little “science” in support other than Santer’s
“discernible human influence” claim without qualification to support ratification, nor the fact that:
1.
2.

Santer’s work had been subsequently discredited; and
The “consensus statement” had nothing to do with the “greenhouse effect” for which Kyoto
was to address.

New Zealand ratified Kyoto, which was designed to limit GHGs based on science that showed
sulphates caused global “dimming”.20
However, Santer, had included an important caveat that was not mentioned in the briefing (caveats
or possible beneficial scenarios never make the headlines). He said that “Our ability to quantify the
human influence on global climate is currently limited because the expected signal is still emerging
from the noise of natural variability, and because there are uncertainties in key factors.”

16

Michaels, Knappenberger, Nature 384, 552-553 (12 December 1996).

17

See http://www.presidency.ucsb.edu/ws/?pid=53688 last accessed 7 June 2018.

18

As reported in The Telegraph 11 October 2007. The Court found 9 alleged errors that are worth the reader reviewing given
that similar claims (sea level rise, Pacific atolls sinking, disappearance of snow of Mt Kilimanjaro) are being made now
available at https://www.telegraph.co.uk/news/earth/earthnews/3310137/Al-Gores-nine-Inconvenient-Untruths.html.
19

17 March 2000 from the Ministry of Foreign Affairs.

20

Where aerosols act to block sunlight and cool the planet.
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That was awkward but justified, even if ignored by the press and Government officials. The FAR had
identified the Medieval Warm Period without CO2 increases noting: “exceptionally warm in western
Europe, Iceland and Greenland (Alexandre 1987, Lamb, 1988)” and that “This period of widespread
warmth is notable in that there is no evidence that it was accompanied by an increase of greenhouse
gases.” (See figure 1 below reproducing figure 7.1 of FAR showing ‘global’ temperature variations).

Figure 1: Figure 7.1 of FAR Chapter 7, page 202

Looking through the supporting documentation for Kyoto, very little in the way of “science” was
included and certainly not the peer reviewed studies of the FAR’s working group 1 scientists.
What “Natural Variability”?
In the Third Assessment (“TAR”) Michael Mann introduced his hockey stick that smoothed out all the
historic peaks and troughs over the last 1,000 years, removing both the MWP and Little Ice Age “LIA”
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which had been settled science for decades. It used paleoclimatic data from tree rings as a proxy for
temperatures – an accepted technique, but often unreliable - a fact not picked up by the global media.

Figure 2: The “Hockey Stick” from the SPM IPCC TAR

The ‘hockey stick’ removed the ‘natural variability’ problem by illustrating, graphically, that late 20thC
warming was so unusual it fell outside the bounds of what could be expected by natural variability –
it appeared in multiple places in the TAR (above is from page 3 of the SPM), was embraced by
politicians, especially Al Gore, and the press. It should never have been given any weight because
the actual proxy data used (North American bristlecone tree rings) showed cooling in the mid to late
20thC undermining the validity of these tree rings as a proxy for temperature. But the decline was
obscured by splicing in the instrumental record (from thermometers/satellites) from around 1850,
‘hiding the decline’ as thermometers recorded 20thC warming. It also helped that Mann, like Santer
had been, was the relevant Lead Author and accepted his own work as representative of the latest
‘peer reviewed’ science.21
There was such an outcry after the TAR that several enquiries were held. Although Mann considers
that his work is/was still valid, the key point is that like the exaggerations ruled to exist in An
Inconvenient Truth the hockey stick was deliberately selected by IPCC gurus to reinforce the
promotion of alarmism which could not be honestly extrapolated from the underlying science. The
exchange between leading authors is summarised at this link22 by statistician and mining executive,
Steve McIntyre – it is a must read for any policy maker concerned about the integrity of the science.
McIntyre figured out how statistical smoothing, an otherwise valid tool, was used to flatten the pre20thC period temperature series – by averaging peaks and troughs over 70 year periods for pre 1850s
and giving greater weight to ‘instrumental records’ i.e. thermometers which were really only available

However, the TAR’s “peer review” process also let in the melted Himalaya’s claim that was found to have been made by a
tourist operator. See also The Delinquent Teenager Who was Mistaken for the World’s Top Climate Expert by Donna
Laframboise, chapters 15 and 16 and the ‘Citizen’s Audit’ annexed. Laframboise is a Canadian investigative journalist who
researched the background of the Lead Authors for the TAR and found that a third of them had undisclosed connections to
environmental NGOs.
21

22

https://climateaudit.org/2009/12/10/ipcc-and-the-trick/.

Page | 13

post -1850. Accordingly, any proxy temperature that was an uncorroborated tree ring registered as
an unremarkable temperature and anything that was measured by thermometer spiked and
troughed, according to natural variance. It all came out in the ‘ClimateGate’ email release from The
Climatic Research Unit at the University of East Anglia beginning 17 November 2009 – Mann, Jones
and Briffa featuring prominently. They feature prominently today as leading climate scientists.
The Fourth Assessment Report (AR4), quietly retired Mann’s ‘hockey stick’. The headlines told us
how certain the IPCC were about the human influence on the climate whilst the press ignored the
reinstatement of the Medieval Warm Period, albeit now a shade cooler than in the FAR in 1990.23

IPCC AR4, Chapter 6, page 468
The previous 3 analyses of the planet’s past temperatures, as the 3 graphs above show, demonstrate just how
subjective this subject is and how statistical analysis can be used to send any message desirable.

Fifth Assessment Report
The fifth assessment report, AR5, is relied upon by every city council, regional council, government
department and others to inform their decision making. However, like prior assessments, the

Even that conclusion is under challenge as new studies suggest a millennial pattern of warming, that has a cooling trend –
see Kobashi, T.et al. 2010. Persistent multi-decadal Greenland temperature fluctuation through the last millennium. Climatic
Change 100: 733-756 and Asteman et al, Tracing winter temperatures over the last two millennia using a NE Atlantic coastal
record Clim. Past Discuss., https://doi.org/10.5194/cp-2017-160. Manuscript under review for journal Clim. Past. Discussion
started: 9 January 2018
23
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selection process for participants was not subject to the same open process, for example
declarations of conflicts of interest or bias, as that of elected officials.24
The suggestion of moving key decision making in regard to the New Zealand economy to a
Climate Change Commission who will inform themselves by reference to this unelected body
of foreign officials is repugnant to democratic principles.
The challenge for AR5 was to address the somewhat awkward problem that there had been no
warming of significance between 1998 and 2014 despite the CO2 in the atmosphere continuing to
rise exponentially.25 Consequently, nearly half of the period of the anthropogenic “global warming
crisis” had not warmed. The period within which it had warmed amounted to nothing more than an
extension of the natural warming trend that was curtailed in 1944, partly by global dimming, and
restarted again from around 1980 through until 1998, with the hiatus halting global warmth thereafter
until 2015. The late 20th C man-made warming replicating, with impossible precision, that of nature.
A detailed assessment of the “hiatus” in global mean surface warming over the prior 15 years was
set out in AR5 at section 9.4.1, box 9.2 where it was concluded that natural variability combined with
cooling from the sun/volcanic activities were responsible.26 AR5 found it is “extremely likely” that
more than half of the observed increase in global average surface temperature from 1951 to 2010
was caused by the anthropogenic increase in greenhouse gas concentrations and ‘other
anthropogenic forcings’.
Consequently, the IPCC claim certainty that anthropogenic global warming amounts to an
increase in temperature of around 0.25°C.
AR5 goes on to say that “the best estimate of the human-induced contribution to warming is similar
to the observed warming over this period” although the observed warming in that period was nominal
compared to that modelled27 and so was considerably less than most estimates. It could, in part or
in whole, be attributable to anti-pollution measures adopted globally in the 1970s, such as the Clean
Air Act in US, that removed cooling particulates arising from human activities, eliminating global
dimming. It was openly acknowledged that an analysis of the full suite of CMIP5 28 historical
simulations (the ‘models’) revealed that 111 out of 114 realisations ran “hot” compared to the
HadCRUT4 trend “ensemble”, i.e. actual observation. AR5 illustrated this in the following graph
appearing at IPCC 2014a TS64.

24

It concerns the author that IPCC scientists, whether Kiwis or not, are not elected, publicly screened or accountable. Conflicts,
such as membership or support of activist NGOs, should be publicly declared. This issue was subject to a recommendation
of the InterAcademy Council’s “Climate change assessments - Review of the processes and procedures of the IPCC”, October
2010, available at http://reviewipcc.interacademycouncil.net/report/Climate%20Change%20Assessments,%20Review%20
of%20the%20Processes%20&%20Procedures%20of%20the%20IPCC.pdf and has now been addressed, partly, in a
Conflicts of Interest Policy that has now been implemented. “Strongly held personal views” may introduce bias and should
be disclosed. Some New Zealand based current or former IPCC lead Authors have associated themselves with environmental
activist groups which might be interpreted as bias.
25

IPCC AR5 WG1, Chapter 6 page 494.

AR5, chapter 9, page 769, box 9.2 – climate models and the hiatus and global mean surface warming over the past 15
years.
26

27

AR5 SPM D.3, page 17, bullet 1.

28

Coupled Model, Intercomparison Project Phase 5.
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Figure 4: IPCC graph highlighting the divergence between “modelled” temperatures and “actual”
temperatures

When the more recent, post – 1950, observational evidence of surface warming (over half of which
is attributed to CO2 released by human activities) is contrasted with pre-1945 warming (which, due
to the comparatively low volumes of CO2, is not regarded as dominated by CO2 released by human
activities) then some comfort might be taken knowing that the planet has undergone accelerated
warming of a nature similar to the post-1980s period, without catastrophic consequences –
contrasting with MfE’s claim that recent warming is ‘unprecedented.’

Key:
 Rates of warming in early
20thC and late 20thC / early 21stC.

Figure 6: HadCRUT4 Global temperature surface time series (accessed 6 June 2018)

If the two 30 year warming periods (approximately 1914-1944 and 1980-2010) are carefully
considered, we find warming of similar rates. In fact, if the two periods are ‘spliced’ (see figure 7
below) to eliminate post-1944 cooling then global temperatures only reach and stay consistently
above 1944 levels in around 1988, rising for 10 years before the hiatus commenced after the 1998
el Nino spike. The probability of post-1950 human activities broadly duplicating the pre-1950
warming of nature in such an accurate fashion must be highly unlikely - to use IPCC terminology.
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Figure 7: Chart from Fig 10.6 IPCC AR5, page 888, modified to remove the post 1944 cooling period and
recovery to 1944 peak (~1945 - ~1988).

Furthermore, when the historic performance of the ‘models’ is considered (figure 8 below), even with
the advantage of knowing what the temperatures were, they fail to recreate the warming from 1914
through to the 1944 peak and sharp decline thereafter (black line vs red line) and underestimate
natural warming (blue line) which, because of the absence of significant volumes of atmospheric
CO2, or other human factors must have been the dominant factor pre-1950s.

Figure 8: Excerpt from Figure 10.7, Global land, ocean and continental annual mean temperatures for
CMIP3 and CMIP5 historical (red) and historicalNat (blue) from IPCC AR5, WG1, Chapter 10, page 889.

Page | 17

Claims the IPCC has become “Politicised” – shouldn’t New Zealand investigate?
In March 2010, the InterAcademy Council (IAC) 29 was requested by the United Nations SecretaryGeneral and the Chair of the IPCC to conduct an independent review of IPCC processes and
procedures. Some had been outraged with how the “FAR” had been finalised. The infiltration of the
TAR by scientists associated with environmental NGOs and the ClimateGate email release also lent
weight to the suspicion that the IPCC was acting as an ‘advocacy group’ for policy makers rather
than as a repository of scientific knowledge. One contributor noted:
“The summary of my experience with the IPCC is that it is managed with particular outputs
in place before the assessments are even started. The Lead Authors have almost complete
control with respect to what is accepted in their Chapter, and what is ignored…. The IPCC
is actually a relatively small group of individuals who are using the IPCC process to control
what policymakers and the public learn about climate on multi-decadal time scales.”30
In a personal email exchange between Professor John Cristy¸ Professor of Atmospheric Science,
Alabama State Climatologist, University of Alabama in Huntsville, USA, and the author, it was put to
him that IPCC proponents disagreed with his testimony (noted above) because of his selective use
of data (he had not used surface temperatures for reasons explained in footnote 26 above). He
replied:
“That a current IPCC author would be critical of a completely reproducible result that clearly
demonstrates IPCC model failures is to be expected. Please note, lead authors are now
essentially chosen for their views, as there hasn’t been a skeptical author chosen since Dick
Lindzen [author of the quote found at Schedule 1] and me back in 1998.”31
Professor Cristy is a leading sceptic and views might be somewhat biased, but it echoes comments
made by ex-Massey University’s Dr Mike Joy. Mike is an environmental scientist and is at polar
opposites to the author when it comes to the ongoing role of the oil and gas industry. But we korero
from time to time. In an exchange where I was advocating for hydrogen, “as envisaged by the IPCC”
Mike responded:
“as for the IPCC it is incredibly political and I know two lead authors who have given up
because of the politicisation.”32
The IAC terms of reference did not include a review of past practices, but it produced an extensive
report33 with a host of recommendations, including the need for a balance of views to be represented,
rules around declaring conflicts of interest and bias, governance, transparency and communication.
The Conflicts of Interest policy was approved and should now be in force however all declarations of
conflicts and bias are held by the Secretariat and not disclosed publicly – a constraint that severely
undermines the intent of the policy.
The policy directs that:
“…it is expected that IPCC author teams will include individuals with different
perspectives and affiliations. Those involved in selecting authors will need to strive for

29

The InterAcademy Council (IAC) is a multinational organization of science academies created to produce reports on
scientific, technological, and health issues.
Roger Pielke sr, “My Comments For The InterAcademy Council Review of the IPCC” June 16 2010 available at
https://pielkeclimatesci.wordpress.com/2010/06/16/my-comments-on-questionnaire-on-ipcc-processes-and-procedures/
30

31

Email exchange Rush – Cristy 8 June 2018. Referenced with approval from Professor Cristy.

32

Email exchange Rush – Joy 7 April 2018. Referenced with approval from Dr Joy.

33

Climate change assessments: Review of the process and procedures of the IPCC, October 2010
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an author team composition that reflects a balance of expertise and perspectives, such
that IPCC products are comprehensive, objective, and neutral with respect to policy. In
selecting these individuals, care must be taken to ensure that biases can be balanced
where they exist.”
The strive for balance would appear to contrast with Professor Cristy’s experience about the
exclusion of scientists with sceptical views. The IPCC policy also raises the question of whether bias
has been disclosed by those New Zealand scientists who have openly supported activist
organisations promoting alarmism.
It is submitted that these concerns need to be publicly addressed and resolved before widespread
support of decarbonisation initiatives should be imposed upon ordinary New Zealanders. The strive
for balance and requirements for conflicts and bias to be declared should also apply to Climate
Change Commissioners and the Minister for Climate Change Issues.

Conclusions
It is important to understand the way the science has evolved and continues to evolve - honestly.
Recent discoveries can change the carbon budget and a satisfactory explanation for the ‘hiatus’ has
still yet to be presented and may even open the door to a greater role for natural variability and a
lesser role for CO2. The political nature of the IPCC remains a concern as well as the exclusion of
credible, if sceptical, scientists from IPCC processes. Earning the public’s trust requires
transparency. A thorough review of historic IPCC processes and the development of an archive of
the New Zealand Government’s reliance and response to IPCC initiatives and reports is proposed.
Catastrophic claims of alarm must be treated with caution, as the IPCC suggest, and be replaced
with rational decision making that balances the needs of the present with those of the future,
considering how uncertain that future is both as a consequence of the evolving science, innovations,
Paris and other geopolitical developments.

Recommendations:
•

All members of the Climate Change Commission and New Zealand IPCC scientists and those in
positions of influence to publicly disclose conflicts and bias in accordance with IPCC guidelines.

•

A public enquiry on IPCC process, alleged politicisation and balance.

•

An investigation by the State Services Commissioner in regard to the Discussion Document’s
political neutrality.

•

The publication of a true and complete archive of New Zealand’s Ministerial decisions, and
supporting papers, its scientists who have participated in IPCC assessments, positions taken,
instructions to delegates and scientific opinions that is open to the public.
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General comments to Specific Questions
The following observations relate to some specific questions asked with reference to the relevant
question number identified.

International Mitigation – Q3
The Paris Agreement envisages international mitigation options.34 The export of low emission
technology and fuels is a valid way of securing emissions units from the international market. For
example, the Huntly power station, majority owned by the Government, was constructed to be dual
powered by coal and lower emitting gas. An enhancement would be to install a steam methane
reformation (“SMR”) unit to enable it to run on hydrogen.35 The successful, and economic, application
of this technology, with CCS, could be applied to hundreds of coal-fired power stations throughout
South East Asia. Indeed, the proponents of the Belt and Road Initiative envisage the construction of
some 700 coal-fired power stations throughout South East Asia and across through to Africa in order
to support the initiative and bring some 2 billion people into the middle class. That project alone is
likely to double, some say triple, China’s current CO2 emissions which, in themselves, represent
26% of global emissions. Hydrogen technology coupled with New Zealand coal or gas as a feedstock,
could make significant reductions in emissions that are currently projected, thereby earning New
Zealand international emissions units that could be applied to meeting any target set by the
Government. Australia is already contemplating hydrogen exports from coal. 36
It is likely that the most ambitious targets will be unachievable (whilst maintaining growth and wellbeing) without earning some form of international mitigation credits.

The Durability of Paris – Q1
The Paris Agreement’s ‘non-binding’ status creates difficulties in relying on it for long term domestic
policy and investment. It is founded, not just on non-binding commitments to limit emissions, but also
a ‘quid pro quo’ where developing nations receive access to a “green fund” to develop low emissions
alternatives. Approximately half of that fund is to be contributed by the United States, who have
signalled an intention to withdraw. Without US funding the Paris Agreement will be in great peril of
failing as developing nations are unable to access the funds needed to build clean-tech infrastructure
and revert to more conventional sources of energy. It is a reality, no matter how unpalatable it may
be.
Furthermore, even under Paris, just one project, China’s Belt and Road Initiative, will swamp anything
we, here in New Zealand, may do by a magnitude of several hundreds, if not more. That project, and
others, needs to exhibit a path to decarbonisation to make any efforts undertaken in New Zealand,
that imperil its economy, economically rational.
A “Plan B” need not necessarily be developed provided our response is measured and in line with
rational forward planning, that does not cause undue hardship and follows a ‘no regrets’ philosophy.
But before we take any economically disrupting steps, we should be sure of the commitment of the
United States, China and other large emitters – not including the EU who have a heightened selfinterest in relieving themselves from Russian gas.

34

Article 6, Paris Agreement.

35

Similarly Manapouri power could be utilised for hydrogen from electrolysis if the aluminium smelter closed.

36

See Australia's AGL to host coal-to-liquid hydrogen export trial for Japan's Kawasaki Heavy.
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CO2 – more detail needed
One of the founding principles of the theory of anthropogenic global warming is that CO2 is a “longlived” gas and this has been repeated by the Parliamentary Commissioner for the Environment
(“PCE”) and in the Discussion Document.
The suggestion that CO2 is a “long-lived” gas is only half correct - CO2 in fact turns over in the
atmosphere over about a 4-year period. However, a significant part is returned back to the
atmosphere within a few years until being permanently removed, in particular, by the oceans
(although the removal of nitrogen as a limitation might mean more is sequestered on land). This has
been modelled by the IPCC (using the Bern model) which suggests that up to half of a CO2 “pulse”
permanently falls out of the atmosphere within a 0 to 20-year period – that half qualifies as a “short
lived” GHG. Only between 20% and 30% remains after 500 years and it is that fraction that the PCE
considers to be “long-lived”. 37
The other point to be made is the warming potential of CO2 logarithmic, i.e. its ability to trap heat
reduces the more there is in the atmosphere. The Discussion Document provides no data on how
much warming will arise from future CO2 emissions as a consequence – is it negligible? or a lot?
The atmospheric dynamics of CO2 should be transparently explained to the New Zealand public if
questions around what gases should be focused upon and why. Let’s be honest – CO2 may not
actually be as bad as popularly thought and the observational evidence appears to support this.

Setting Targets – Q5
This submission recommends that New Zealand’s ‘ambition’ must stay in step with its trading
partners. A “first in class” outcome is not desirable due to the potential for collateral damage to the
economy. The corporate world often targets a “top-quartile” performance to ensure robust, defensible
performance, without the deleterious effects that arise from moving focus away from other important,
if less emblematic, imperatives. Consequently, it is recommended that the Commission identify a
‘basket’ of peer nations against which decarbonisation efforts may be benchmarked and that
pathways be identified and modelled that will deliver a top-quartile performance in both emissions
reduction and the growth of incomes and well-being.
Recommendation:
•

That the Climate Change Commission identify a ‘basket’ of peer nations against which
decarbonisation efforts may be benchmarked and that a best estimate blend of the three
scenarios be identified and modelled to deliver a top-quartile performance in both emissions
reduction and the growth of incomes and well-being.

Investment – Q4
Incremental investment, led by the Government, based on policy settings in step with our trade
partners and peers, provides the right kind of environment to attract private sector finance, provided
any market failures are addressed.
Market Failure and State Intervention
The externalities of the environmental cost have resulted in a market failure which should be
corrected, initially at least, by the Government. One need only look to Norway as to how that might

37

Letter from the parliamentary Commissioner for the Environment to Sean Rush dated 24 April 2018. Tis is annexed to the
Letter to the M<fE dated 13 July 2018 referred to at Schedule 2.
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be achieved. Rather than shutting down a potential source of revenue, there the government utilises
oil and gas production revenues to fund clean technology and innovation. A large oil and gas
discovery can be country-changing for New Zealand and provide the revenues required to bankroll
a clean-tech revolution. Exploration offshore should be encouraged by:
1.

Entering into a framework treaty for regional cooperation with the likes of China, Thailand,
Indonesia and India (the proponents of the “Belt and Road Initiative”), whereby preferential
royalty rates will be offered to each country’s respective national oil company in return for
commitments that resulting discoveries will be applied towards lower emitting energy sources
– supplying New Zealand gas to the 700 or so coal fired power stations scheduled for
construction.

2.

A commitment to the New Zealand public that petroleum revenues would be applied to the
green fund and be utilised exclusively for clean technology investment.

The Case for a Carbon Champion
A case can be made to develop new infrastructure, in the way Vogel did with the railways and
Muldoon did with “Think Big”. Those projects addressed the absence of private sector appetite at
the time but ultimately proved to be highly successful for New Zealand, delivering returns on
investment, employment, skills enhancement and a lump sum by asset sale. Investment by the
Government in infrastructure it owns and that is supported by market development tools such as a
feebate type structure, that promote an ongoing revenue stream, is supported – not dissimilar to
Muldoon’s subsidization of LNG/CNG conversions which provided the market that paid a return on
the Think Big LNG/CNG plants.
The financing and development of the Maui field, Maui pipeline and connection to Huntly with New
Zealand State oil company, Petrocorp, partnering 50:50 with private sector oil companies and with
the Ministry of Works doing the onshore construction, resulted in huge benefits for the nation,
including a multi-billion-dollar pay-out when Petrocorp was sold to Fletchers. Not only did Petrocorp
steer New Zealand’s fledgling oil and gas industry, delivering new discoveries and infrastructure, it
also was responsible for the training for many New Zealanders who are leaders of the industry today,
both home and abroad.
Consequently, as a Government investment strategy, the Bill might include the formation of a StateOwned Enterprise (or similar) charged with addressing the present market failure, arising from
environmental externalities that are not accounted for currently. This decarbonisation ‘champion’
could be capitalised by a mix of Government petroleum revenues, its holding in Kupe and
Huntly/Manapouri and (voluntary) equity injections from energy sector stakeholders and a public
listing.
Domestically, this national ‘champion’ would establish centres of expertise for each low emission
technology that would transition to ‘regional hubs.’ Hubs are important as they facilitate the
development of industrial clusters of supply chain support services and expertise. 38 It would also
identify and make a business case to take the technology that has been proven to work abroad and
finance the construction of any necessary infrastructure and market development requirements –
financing could be by way of conventional debt/equity, classic project finance or PPP. Franchising
might be considered. The ‘champion’ would then be able to charge a regulated rate of return via a
tolling structure for use of new infrastructure that would be subsidised to avoid any undue hardship

For a discussion on industrial clusters more generally see Shakya M, Clusters for Competitiveness – A practical Guide &
Policy Implications for Developing Cluster Initiatives, International Trade Department, World Bank, Washington DC, February
2009, page 1.
38
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arising. In time it would be expected that the subsidy would disappear, and market forces would
determine tolling charges and cost of energy to the consumer.
Internationally, the champion would look for Article 6 opportunities to earn international mitigation
credits.
The ultimate aim would be for the ‘champion’ to be transferred 100% to the private sector, delivering
a lump sum return to the taxpayer. Key advantages:

39

•

Allows Government intervention to address market failure arising from unaccounted for
externalities, in line with sound economic theory;

•

Introduces a Government controlled entity to the private sector to:
o

steer progress as required by the Climate Change Commission;

o

implement wider policy objectives (e.g. skills shortage; employment; ‘just transition’);

•

Puts petroleum royalties and assets to ‘work’ to deliver clean-tech to New Zealand;

•

Mitigates public perceptions that de-carbonisation is too hard, too costly and of no benefit;

•

Follows a path undertaken by Petrocorp which gives an opportunity for ‘lessons learned’;

•

Allows every New Zealander and the energy sector to have a stake in de-carbonising New
Zealand;

•

Facilitates private sector participation and finance;

•

Offers an exit-route via the private sector; and

•

Addresses the ‘fragmentation and weaknesses in the national innovation system” identified
by the Productivity Commission.39

Paragraph 16.5 of their Draft Report.
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The below wire diagram is offered for discussion.

Recommendations:
•

The Commission to work with MFAT and NZP&M to consider the viability of bilateral or regional
cooperation in the spirit of Article 6 of the Paris Agreement with proponents of the ‘belt and road
initiative’ whereby preferential royalty rates may be applied to new discoveries in return for
commitments that resultant gas will displace proposed coal-fired generation.

•

Consideration of the ‘carbon champion’ SOE and, if appropriate, design of enabling legislation

A Regulator – Q11
The UK’s experience of legislating climate change targets has yet to be stress tested. Like the
“Brexit” referendum, it was a political move by David Cameron. As the new leader of the opposition
he wanted to change the image of the Conservative party from the ‘old (anti-EU) white men’ to a new
environmentally sensitive party. It does not mean that legislation should not be considered but the
underlying research done for the Productivity Commission, “Examining the UK Climate Change Act
2000: Research Note” notes that “High-level rhetoric in support of the Act has therefore not been
matched by commitment to specific climate policy solutions,40 This is possibly because the reason
underpinning the UK’s legislation was not related to climate change but all to do with politics – as, in
my opinion, it is in New Zealand.
The targets legislated in the UK to date have, as I understand, been ‘low hanging fruit’. The next
target will require significant financial and political commitment and test the electorate’s appetite. In
New Zealand there are doubts that ordinary Kiwis fully appreciate the implications of de-carbonising
New Zealand’s economy and that inevitably as efforts ratchet up, there will be a backlash from the

“Examining the UK Climate Change Act 2000: Research Note” 1 September 2017, Teresa Weeks. Page 4. Available at:
https://www.productivity.govt.nz/sites/default/files/Examining%20the%20UK%20Climate%20Change%20Act%202008.pdf.
40
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electorate which will bring political pressure to adjust targets. Concern with a legislated approach,
centres on the inflexibility it introduces to a subject that is constantly undergoing change both in the
underlying science, technology, geopolitics and domestic support. The United States, on the other
hand, has shown that market forces can be used to lower emissions. Perhaps a position somewhere
in between lies the solution for New Zealand.
Light Touch Regulation
The ETS is a market led tool and is best left to operate according to market norms, with support from
a regulator and the SOE ‘champion’ suggested earlier. A light touch approach might be appropriate
in the short to medium term as technology emerges and evidence of a higher ambition is exhibited
by the United States and major emitting developing nations.
The benefits of a light touch approach are that it allows participants in the sector to figure out for
themselves how to adapt, by market forces, reducing the possibility of unintended consequences
and market distortions. It also does not bind Governments to rhetorical targets that might prove
impossible to achieve or politically infeasible. Targets determined by the Commission can be
effective where market mechanisms are properly in place and backed by a market regulator where
financial penalties for a failure to comply may be levied.
A Climate Change Regulator
Drawing upon research for designing energy policy, a number of parallels emerge. A variation on the
standard structure applicable to energy would be as follows:
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Looking at the model adopted in many jurisdictions for the regulation of competition, the regulatory
function is shared between an independent regulator and the Minister (although in practice the
Minister delegates his/her statutory authority to the regulator). In this instance, the “regulator” would
be tasked with ensuring compliance with targets set by the Climate Change Commission with broad
statutory powers to facilitate emission reduction initiatives and ensuring the efficient operation of the
domestic New Zealand ETS and links to international markets. He/she would also be responsible
for the allocation of New Zealand’s emission units, ensure forestry or other ‘sinks’ were not acting
anti-competitively and to identify and make recommendations regarding market failures.

Specific responses
Specific responses to the questions asked are set out in Schedule 4.

I would be very pleased to clarify or otherwise discuss any aspect of this submission.

Yours sincerely

Sean Rush
SPINDLETOP LAW
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Schedule 1: Remarks of Richard Lindzen
“We are confronting three rather different narratives. The first I would call the IPCC
WG1 [working group 1 – the physical science] narrative. This narrative, while broadly
supportive of the proposition that increasing greenhouse gas concentrations are a
serious concern, nevertheless, is relatively open about the uncertainties and even
contradictions associated with this position, and its public pronouncements tend to be
vague with ample room for denial, carefully avoiding catastrophist hyperbole while
also avoiding outright rejection of such hyperbole. The first narrative is very much the
narrative of many of the major supporters of the global warming agenda.
The second narrative is that of what are referred to as ‘skeptics.’ To an extent, not
generally recognized, there is considerable overlap with the first narrative. Thus,
although skeptics might agree that alpine glaciers have been retreating since the early
19th Century, they are also aware that alpine glaciers were largely absent during the
medieval warm period, and that their more recent retreat preceded by well over a
century the period when anthropogenic greenhouse warming became moderately
significant. Moreover, skeptics generally regard the fact that virtually all models ‘run
hot;’ ie, their projections for the period 1979 to the present for the most part greatly
exceed observed warming, strongly supports low climate sensitivity. They generally
believe in testing the physics underlying the positive feedbacks in sensitive models
rather than averaging models. Skeptics also are much more open to the numerous
known causes of climate change (including long period ocean circulations, solar
variability, and the various impacts of ice), and do not regard CO2 as the climate’s
ultimate ‘control knob.’ The main difference between these first two groups, however,
is that the second group openly opposes catastrophism while the first group does not.
The third narrative is that of the political promoters of climate alarm including many of
the environmental NGO’s, and most of the mass media. The promoters of this
narrative also include many of the contributors to WG2 (impacts) and WG3
(mitigation) of the IPCC. The latter generally emphasize alleged consequences of the
worst case scenarios presented by WG1. It is this narrative for which the science is
largely irrelevant. Few scientists will endorse the notion that the planet is at risk,
though this is standard fare for the catastrophists. It is also this narrative that
invariably claims virtually unanimous support. Such claims generally rely on bogus
studies which, moreover, dishonestly conflate the points on which both the WG1 and
the skeptical narratives agree, with the third catastrophic narrative. Anyone looking at
any statement concerning global warming will readily identify which narrative is in
play. Unfortunately, for most people, the third narrative is all they will see.”
Richard Lindzen, 2015.41

41

Concluding remarks from the text of a lecture delivered on August 20, 2015 to the 48th session: ERICE international seminars
on planetary emergencies by Richard S. Lindzen, Alfred P. Sloan Professor of atmospheric sciences (Emeritus)
Massachusetts Institute of Technology. http://euanmearns.com/global-warming-and-the-irrelevance-of-science/ - last visited
6 June 2018.

Schedule 2: Letter to MfE
Letter to MfE Chief Executive dated 13 July 2018 – uploaded in two parts separately (attached in
hard copy).

Schedule 3:
Propose evidence of Happer, Hoonin &
Lindzen
See: http://co2coalition.org/wp-content/uploads/2018/03/Happer-Koonin-Lindzen.pdf
Attached in hard copy.
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1

The Court has invited a tutorial on global warming and climate change, which is set to occur

2 March 21, 2018. The Court also identified specific questions to be addressed at the tutorial. Pursuant
3 to Civil L.R. 7-11, Professors William Happer, Steven E. Koonin, and Richard S. Lindzen respectfully
4 ask the Court to accept their presentation (attached to this motion as Exhibit A) in response to the
5 Court’s questions. The professors would be honored to participate directly in the tutorial if the Court
6 desires.
7

A.

8

The professors are accomplished and well-credentialed scientists. William Happer is the Cyrus

Identity of the Filing Parties

9 Fogg Bracket Professor of Physics Emeritus at Princeton University. Dr. Happer also has extensive
10 experience advising the government on energy research and policy, having served President George
11 H.W. Bush’s administration as the director of energy research in the Department of Energy. Steven E.
12 Koonin is the founding director of New York University’s Center for Urban Science and Progress. Dr.
13 Koonin previously served as the second Under Secretary for Science at the U.S. Department of Energy
14 in President Barack Obama’s administration. In this role, Dr. Koonin oversaw science, energy, and
15 security activities.

Richard S. Lindzen is a Professor Emeritus in the Department of Earth,

16 Atmospheric, and Planetary Sciences at the Massachusetts Institute of Technology. Dr. Lindzen’s
17 research involves studies of the role of the tropics in mid-latitude weather and global heat transport,
18 the moisture budget and its role in global change, the origins of ice ages, seasonal effects in atmospheric
19 transport, stratospheric waves, and the observational determination of climate sensitivity. Each of the
20 professors has been elected to the prestigious National Academy of Sciences, a highly selective non21 profit organization recognizing the country’s most distinguished researchers. Biographies for the
22 professors appear at the end of Exhibit A to this motion.
23

B.

24

District courts have the inherent authority to accept amicus curiae materials. See In re Bayshore

The Presentation Would Provide Unique Information and Perspective

25 Ford Truck Sales, Inc., 471 F.3d 1233, 1249 n. 34 (11th Cir. 2006). District courts “frequently welcome
26 amicus submissions from non-parties concerning legal issues that have potential ramifications beyond
27 the parties directly involved or if the amicus has unique information or perspective that can help the
28
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1 court beyond the help the lawyers for the parties are able to provide.” NGV Gaming, Ltd. v. Upstream
2 Point Molate, LLC, 355 F.Supp.2d 1061, 1067 (N.D. Cal. 2005) (internal quotation omitted). Here,
3 the results of this case could be far-reaching—with potential national impact.

As active and

4 longstanding members of the scientific community, the professors are particularly well qualified to
5 assist the Court and address the concerns the Court has raised in its Notice of the Tutorial.
6

The Court has asked for information on: (1) the history of scientific study of climate change,

7 and (2) the best science now available on global warming, glacier melt, sea rise, and coastal flooding.
8 See Notice re Tutorial, Dkt. 135. The Court also identified nine specific areas of inquiry: (1) the cause
9 of the various ice ages and the resulting rise in sea level; (2) the molecular difference by which CO2
10 absorbs infrared radiation but oxygen and nitrogen do not; (3) the mechanism by which infrared
11 radiation trapped by CO2 in the atmosphere is turned into heat and finds its way back to sea level; (4)
12 whether CO2 in the atmosphere reflects sunlight back into space; (5) the effect of the collective heat
13 from tail pipe exhausts, engine radiators, and other heat from the combustion of fossil fuels; (6) the
14 relationship between human respiration and the buildup of CO2 and whether plant life absorbs the CO2
15 humans emit; (7) the main sources of CO2 that account for the incremental buildup of CO2 in the
16 atmosphere; (8) the main sources of heat that account for the incremental rise in temperature on Earth;
17 and (9) the GCC and GCSCT presentations referred to in the Complaint. See Some Questions for the
18 Tutorial, Dkt. 138.
19

The Court’s specified questions include topics that have been the subject of the professors’

20 study and analysis for decades. These men have been thought and policy leaders in the scientific
21 community and in the administrations of two different U.S. Presidents. They have extensive research
22 experience with the specific issues the Court identified. As such, they offer a valuable perspective on
23 these issues.
24

The attached presentation contains three sections: (1) an overview; (2) responses to the Court’s

25 questions; and (3) biographies of the professors. The short overview section makes the following
26 points: (1) the climate is always changing; changes like those of the past half-century are common in
27 the geologic record, driven by powerful natural phenomena; (2) human influences on the climate are a
28
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1 small (1%) perturbation to natural energy flows; (3) it is not possible to tell how much of the modest
2 recent warming can be ascribed to human influences; and (4) there have been no detrimental changes
3 observed in most salient climate variables and projections of future changes are highly uncertain. The
4 second section carefully goes through each of the questions the Court has raised.
5

Accordingly, Professors William Happer, Steven E. Koonin, and Richard S. Lindzen

6 respectfully request that the Court accept for consideration their attached presentation. They also are
7 available to participate in the tutorial if the Court desires.
8
9
10
11
12
13
14

DATED: March 19, 2018

ILLOVSKY LAW OFFICE
EUGENE ILLOVSKY
By: /s/ Eugene Illovsky
Eugene Illovsky
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The Honorable Judge William H. Alsup
United States District Court
Northern District of California
Your Honor:
We write to offer a presentation in response to your request for a tutorial on the best science available
on global warming and climate change. We appreciate your willingness to dig more deeply into technical
issues, since wise societal decisions require an understanding of this complex and nuanced subject.
As independent senior scientists and educators long involved in climate matters, we are well-positioned
to offer a clear and informed perspective on what is known, and unknown, about the earth’s changing
climate. During our individual careers, we have provided scientific advice on diverse complex decisions,
always striving to be dispassionate and “call it like we see it.” That ethos not only best informs decisions,
which must consider the science in the context of many other factors, but also preserves the integrity of
science, preventing its degradation by bias or agenda.
Upon hearing of your request for a tutorial, we three came together spontaneously with the goal of
providing such advice. You will find that our presentation, while crafted for this purpose, is consistent
with our past publications. None of us has received any compensation for the considerable effort
expended in its preparation.
Our brief consists of three sections. Section I is a tutorial overview of climate science, covering the most
essential concepts and results and highlighting fundamental problems with the claimed scientific
“consensus.” Section II provides detailed answers to the eight specific questions you asked that the
tutorial cover; we appreciate that these questions focus attention on the underlying basics, an essential
foundation for evaluating derivative claims. Finally, Section III contains our biographical sketches.
We appreciate your willingness to consider our input, and we would, of course, be happy to provide any
further information you might find useful.
Respectfully,

Dr. William Happer
Princeton University

Dr. Steven E. Koonin
New York University

Dr. Richard S. Lindzen
Massachusetts Institute
of Technology
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Section I: Climate science overview
Our overview of climate science is framed through four statements:
1. The climate is always changing; changes like those of the past half-century
are common in the geologic record, driven by powerful natural phenomena
2. Human influences on the climate are a small (1%) perturbation to natural
energy flows
3. It is not possible to tell how much of the modest recent warming can be
ascribed to human influences
4. There have been no detrimental changes observed in the most salient
climate variables and today’s projections of future changes are highly
uncertain

We offer supporting evidence for each of these statements drawn almost exclusively from the Climate
Science Special Report (CSSR) issued by the US government in November, 2017 or from the Fifth
Assessment Report (AR5) issued in 2013-14 by the UN’s Intergovernmental Panel on Climate Change or
from the refereed primary literature.

1. The climate is always changing; changes like those of the past
half-century are common in the geologic record, driven by powerful
natural phenomena
The graph below (CSSR Figure ES.1) shows the globe’s warming during the past 130 years as measured
directly by surface instruments. The left panel shows changes in the anomaly of the global surface
temperature. The annual average temperature anomaly has increased by more than 1.6° F (0.9 C) for the
period 1986–2015 relative to 1901–1960. [Red bars show temperatures that were above the 1901–1960
average, and blue bars indicate temperatures below the average.]

The CSSR’s right hand map shows that the warming has been strongest over the land in the Northern
Hemisphere and greater toward the pole. As can be found in other CSSR figures, there are other
suggestions of modest warming in recent decades, including growing heat in the oceans, rising sea levels,
shrinking Artic ice, shrinking glaciers, and a more humid atmosphere.

1
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The story, however, is more complex than might be inferred from the figure. To a scientist looking at the
left-hand panel, a few things stand out. First, there are no uncertainty bars, an unfortunately common
practice in representations of climate change; it turns out that the uncertainties are 0.2F (0.1C) in recent
decades, increasing to about twice that in the earliest parts of the record. Second, much of the seemingly
alarming rise in the last few years is due to an El Nino condition, as was also present during the 1998
temperature spike. Finally, the rise in the temperature anomaly is not smooth on the few-decade scale.
For example, it was actually decreasing from about 1940-1970. As human influences were significant only
after about 1950, the graph suggests that the climate is quite capable of varying significantly on its own.
To buttress that point, consider the longer-term geologic record depicted schematically in the following
figure, which shows more directly that the global temperature anomaly has changed dramatically over

the past 500 million years (only 10% of the earth’s history!). There has been significant warming over the
past 20,000 years (blue line) since the end of the last glaciation and 120,000 years ago there was an
interglacial period (the Eemian) when it was the 2C warmer than today and the sea level was 6 meters
higher. Over the past million years, there has been a succession of warm and cold periods driven largely
by variations in the earth’s orbit and orientation, with even larger temperature rises over the past 100
million years. The two red dots on the right show notional projected temperature rises at 2050 and 2100
due to human influences. We discuss the reliability of those projections below.
Even within the
instrumental record,
the warming of the
past four decades is
not unusual, as
illustrated in the
adjacent
figure,
which compares two
50-year periods, one
from the early 20th
century
where
th
human influences were minimal, and one from the latter 20 century, where they were much stronger. It
is difficult to tell them apart, as the rates and magnitudes of warming were comparable. [The left-hand
panel is the more recent data showing the 1998 El Nino spike at year 42.]

2
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2. Human influences on the climate are a small (1%) perturbation
to natural energy flows
To characterize and quantify human influences, we need to look at the energy flows in the climate system,
as depicted in the following figure (CSSR Figure 2.1 ):

The earth’s climate system is a giant heat engine, reflecting about 30% of the incoming sunlight, absorbing
the rest, and then radiating an almost equal amount back into space as heat, driving the winds,
precipitation, and ocean currents in the process. Note that the natural energy flows are measured in 100’s
of W/m2 (Watts per square meter) and, as shown in the lower left-hand corner, there is a claimed net
imbalance of 0.6 [0.2, 1.0] W/m2 warming the planet.
The chart below (CSSR Figure 2.3) shows how human influences on the climate have grown since 1750.
The units are W/m2, commensurate with the energy flow graphic above. Carbon dioxide, which is
accumulating in the atmosphere largely due to fossil fuel use, exerts the strongest warming influence,
although small compared to the natural energy flows. Methane and other well-mixed greenhouse gases
(WMGHG) are also important.

3
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The largest anthropogenic cooling influences are associated with aerosols; they are quite uncertain.
Changes in the solar irradiance over the past 250 years are shown to be negligible.
The bottom of the chart above shows that total human influence is currently some 2.3 W/m2, or less than
1% of the natural energy flows in the system. Isolating and predicting the effects of such a physically small
influence in a chaotic, noisy system where we have limited observations is not an easy task. Not only
must we have the large parts of the system understood to high precision, but we also have to be sure
we’ve accounted for all of the other phenomena operating at the 1% level.

3. It is not possible to tell how much of the modest recent warming
can be ascribed to human influences
General Circulation Models (GCMs) of the climate
system are important tools for attributing observed
changes in the climate system. Here, the earth is
covered with a 3-dimensional grid, typically 100 ×
100 km in the atmosphere and 10 × 10 km oceans,
with 10-20 vertical layers and up to 30 vertical layers,
respectively. The air, water, momentum, and energy
are transported through the grid boxes using the
basic laws of physics under imposed forcings (e.g.,
the sun, aerosol loading) with a time step as small as
30 minutes. The results of computer runs extending
over centuries are compared with both average and historical climate properties to validate the models.
This sounds straightforward in principle, but it is in fact fraught with difficulty. One major challenge is
that there are many important weather phenomena that occur on scales far smaller than the grid size
(e.g., topography, clouds, storms) and so the modeler must make assumptions about these “sub gridscale” processes to build a complete model. For example, given the temperature and humidity profiles of
the atmosphere in a grid box, “How high, how many, and of what type are the clouds?” While these subgrid-scale parametrizations can be based upon observations of weather phenomena, there is still
considerable judgment in their formulation. So the models are not, as one often hears, “just physics”
since the parameters in each must be “tuned” to reproduce aspects of the observed climate.
A second major problem is that there is no unique tuning that reproduces the historical climate data.
Since aerosol cooling plays against GHG warming, a model with low aerosol and GHG sensitivities can
reproduce the data as well as a model with high sensitivities. As a result, the GHG sensitivity is today
uncertain by a factor of three (as it has been for forty years), therefore enlarging the uncertainty in any
projection of future climates.
A third problem is that the models must reproduce the natural variabilities of the climate system, which
we’ve seen are comparable to the claimed anthropogenic changes. Climate data clearly show coherent
behaviors on multi-annual, multi-decadal, and multi-centennial timescales, at least some of which are due
to changes in ocean currents and the interaction between the ocean and the atmosphere. Not knowing
the state of the ocean decades or centuries ago makes it difficult to correctly choose the model’s starting

4

Case 3:17-cv-06011-WHA Document 157-1 Filed 03/19/18 Page 7 of 26
Happer, Koonin, Lindzen

Overview

March 19, 2018

point. And even if that were possible, there is no guarantee that the model will show the correct variability
at the correct times.
Despite these problems, the IPCC pushes on, averaging model results over an indiscriminately assembled
“ensemble of opportunity” comprised of some 50 different models from different research groups around
the world. These models give results that differ dramatically both from each other and from observations
on the scales required to measure the response to human influences. This proliferation of discordant
models is further evidence that they are not “just physics”.
This figure (CSSR Figure 3.1; red circle
added) shows a comparison of
observed global mean temperature
anomalies from three observational
datasets to results from the CMIP5
[Climate
Model
Intercomparison
Project, version 5] model ensemble.
The thick orange curve is the CMIP5
ensemble mean across 36 models while
the orange shading and outer dashed
lines depict the ± 2 standard deviation
and absolute ranges of annual
anomalies across all individual
simulations of the 36 models. All time
series are referenced to a 1901–1960
baseline value. Note in particular that while the model mean does a fair job of reproducing the record
over the past few decades, it fails entirely during the time from 1910-1940 (red circle) where the data
warm at a rate several times the model mean.
Similar data-model comparisons for other climate variables, both global and regional, also show their own
problems. Indeed, as the CSSR states (pg 58) in discussing the role of human influences on the climate:
Key remaining uncertainties relate to the precise magnitude and nature of changes at
global, and particularly regional, scales, and especially for extreme events and our ability
to observe these changes at sufficient resolution and to simulate and attribute such
changes using climate models.

4. There have been no detrimental changes observed in the most salient climate
variables and today’s projections of future changes are highly uncertain
Here is what IPCC says about changes in various weather extremes observed over the past decades. These
bullets do not constitute “cherry picking”, as each is a modest paraphrase of the text summarizing the
discussion in AR5 (WGI, Chapter 2) of a particular weather phenomenon.
•

…since about 1950 it is very likely that the numbers of cold days and nights have
decreased and the numbers of warm days and nights have increased … there is medium
confidence that globally the length and frequency of warm spells, including heat waves,
has increased since the middle of the 20th century
5
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•

… likely that since 1951 increases in the number of heavy precipitation events in more
regions than there have been decreases, but there are strong regional and subregional
variations

•

… low confidence regarding the sign of trend in the magnitude and/or frequency of floods
on a global scale.

•

… low confidence in a global-scale trend in drought or dryness since the middle of the
20th century,

•

…low confidence in trends in small-scale severe weather phenomena such as hail and
thunderstorms

•

… low confidence in any long term (centennial) increases in tropical cyclone activity, …
virtually certain increase in the frequency and intensity of the strongest tropical cyclones
since the 1970s in the North Atlantic.

•

… low confidence in large scale changes in the intensity of extreme extratropical
cyclones since 1900

Contrary to the impression from most media reporting and political discussions, the historical data (and
the IPCC assessment) do not convey any sense that weather extremes are becoming more common
globally.
Heat waves: The most definitive of the IPCC statements on weather extremes concerns temperatures,
and even here the story is not so simple. Consider the figure below (CSSR Figure 6.3) documenting
temperature extremes in the US. [Even though the contiguous US is only 1.6% of the earth’s surface, it is
among the most densely instrumented regions and has one of the longest data records.]
Caption: Observed changes in the coldest
and warmest daily temperatures of the
year in the contiguous United States.
Maps (top) depict changes at stations;
changes are the difference between the
average for present-day (1986–2016) and
the average for the first half of the last
century (1901–1960). Time series
(bottom) depict the area-weighted
average for the contiguous United States.
Estimates are derived from long-term
stations with minimal missing data in the
Global Historical Climatology Network –
Daily dataset (Menne et al. 2012). (Figure
source: NOAA/NCEI).

While the coldest temperatures have been rising, the warmest temperatures have not, and have actually
gotten cooler over the eastern half of the country. Taken as a whole, the average climate is becoming
“milder” across most of the United States. Very recent work attributes the lack of rising temperatures
across the eastern half of the country to agricultural intensification: denser plant growth and rising CO2
levels release more moisture, which both cools the air and increases the amount of rainfall.

6
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Sea level rise: As shown in the adjacent chart, sea levels
began rising some 20,000 years ago at the end of the
last glacial maximum. They rose some 120 meters until
about 7,000 years ago, after which the rate of rise
slowed dramatically.
To best assess whether human influences are causing
sea level rise to accelerate, we must look at the past
century of data, which is available from tide gauges
around the globe. Three analyses are shown in the lefthand figure below; these analyses must correct the raw data for the local rising or falling of the coast at
each site. The data show that global sea level has risen by some 200 mm since 1900, or an average rate
of 1.8 mm/yr, although with considerable decadal-scale variability. Sea level has also been measured by
satellite altimetry since 1993; detection of acceleration in that short record remains controversial.

A signature of human impacts on sea level would be an
increase in the rate of rise after about 1950, when human influences started to become significant. Such
a signature is not evident in the rate over the past century, as shown in the right-hand figure above
(adapted from the reference cited by the CSSR); in fact, the acceleration post-1990 is not statistically
different from the (presumably natural) acceleration experienced during the 1930s. Given the observed
variation prior to 1950 and the steady quadrupling of human influences since 1950, one must conclude
there are other important drivers of sea level rise beyond CO2.
Consensus projections of global sea level rise through 2100 are remarkably discordant with local
observations. The figure below shows the NOAA
record of monthly mean sea level (corrected for
seasonal variation) as measured at the San Francisco
station. Apart from obvious shifts due to station
movement, the record shows a steady rise at some 2
mm/year. To realize a 1 meter rise by 2100, roughly
the mean of IPCC projections, sea level would have to
rise six times more rapidly (12 mm/yr) averaged over the rest of this century, a slope illustrated by the
green arrow.

7
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Tropical cyclones: Another weather phenomenon of concern are the storms termed “hurricanes” in the
Atlantic and “typhoons” in the Pacific. The adjacent chart summarizes data on the number and strength
of these storms, which include the recent active North Atlantic 2017 season (even so, hurricanes Harvey
and Irma were not even among the Top 10 most intense recorded hurricanes). The upper figure shows
12-month running sums of the Global
Hurricane Frequency (for all and for
major storms). The top time series is
the number of global tropical
cyclones that reached at least
hurricane-force (maximum lifetime
wind speed exceeds 64-knots). The
bottom time series is the number of
global tropical cyclones that reached
major hurricane strength (96-knots+).
The lower figure shows the last four
decades of 24 month running sums of
Global and Northern Hemisphere
Accumulated Cyclone Energy (ACE).
ACE is a measure of aggregate storm
intensity (each storm is weighted by
the square of its wind velocity). Note
that the year indicated represents the
value of ACE through the previous 24months for the Northern Hemisphere
(bottom line/gray boxes) and the entire global (top line/blue boxes). The area in between represents the
Southern Hemisphere total ACE.
Despite considerable multi-year variability in these data, there is no clear trend. In fact, NOAA’s
Geophysical Fluid Dynamics Laboratory posted the following statement in Spring, 2016:
“It is premature to conclude that human activities–and particularly greenhouse gas
emissions that cause global warming–have already had a detectable impact on Atlantic
hurricane or global tropical cyclone activity. …”

Overview summary
To summarize this overview, the historical and geological record suggests recent changes in the climate
over the past century are within the bounds of natural variability. Human influences on the climate
(largely the accumulation of CO2 from fossil fuel combustion) are a physically small (1%) effect on a
complex, chaotic, multicomponent and multiscale system. Unfortunately, the data and our understanding
are insufficient to usefully quantify the climate’s response to human influences. However, even as human
influences have quadrupled since 1950, severe weather phenomena and sea level rise show no significant
trends attributable to them. Projections of future climate and weather events rely on models
demonstrably unfit for the purpose. As a result, rising levels of CO2 do not obviously pose an immediate,
let alone imminent, threat to the earth’s climate.
8

Case 3:17-cv-06011-WHA Document 157-1 Filed 03/19/18 Page 11 of 26
Happer, Koonin, Lindzen

Answers

March 19, 2018

Section II: Answers to specific questions
Question 1: What caused the various ice ages (including the “little ice age” and
prolonged cool periods) and what caused the ice to melt? When they melted, by
how much did sea level rise?
The discussion of the major ice ages of the past 700 thousand years is distinct from the discussion of the
“little ice age.” The former refers to the growth of massive ice sheets (a mile or two thick) where periods
of immense ice growth occurred, lasting approximately eighty thousand years, followed by warm
interglacials lasting on the order of twenty thousand years. By contrast, the “little ice age” was a relatively
brief period (about four hundred years) of relatively cool temperatures accompanied by the growth of
alpine glaciers over much of the earth.
As evidence for the hundred thousand year cycle of major glaciation emerged, the Serbian astrophysicist
Milutin Milankovitch (1941) noted that there was always winter snow in the arctic, but that the growth of
glaciers depended on whether this snow survived the summer. He suggested that this would be
determined by the amount of sunlight reaching the arctic in summer, and that this quantity varied greatly
with the variations in the earth’s orbital parameters [primarily variations in the obliquity (order 40
thousand years), the precession of the equinoxes (order 20 thousand years, but modulated by the
eccentricity), and the variation of the eccentricity (order 100 thousand years)].
Arctic insolation in the summer is commonly referred to as the Milankovitch parameter. When reliable
time series for the Milankovitch parameter and for ice volume became available, it was noted that the ice
volume displayed spectral peaks corresponding to the orbital variations (Imbrie, 1984). However, doubts
about the theory were expressed because the correlation between the Milankovitch parameter and the
ice volume was not particularly good. This problem was independently resolved by Edvardsson et al.
(2002) and Roe (2006), both of whom noted that one should not be comparing ice volume with the
Milankovitch parameter, but rather one should be comparing the time rate of change of the ice volume
(i.e., d Ice Volume/dt).
The rate of change of the ice volume correlates remarkably will with the Milankovitch parameter [See
figure adjacent, which compares
the June insolation anomaly
(green) with the time rate of
change of ice volume (black).]
Note that the Milankovitch
parameter varies over some 100
W/m2, comparable to the global
average energy flows in the
climate system. Edvardsson et al.
(2002) showed that these variations were sufficient to account for the melting of the continental glaciers.
By contrast, the change in radiative forcing associated with the changes in CO2 that follow the changes in
temperature associated with the major glacial cycles is on the order of 2 W/m2.

9
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The last glacial episode ended somewhat irregularly. Ice coverage reached its maximum extent about
eighteen thousand years ago. Melting occurred between about twenty thousand years ago and thirteen
thousand years ago, and then there was a strong cooling (Younger Dryas) which ended about 11,700 years
ago. Between twenty thousand years ago and six thousand years ago, there was a dramatic increase in
sea level of about 120 meters followed by more gradual increase over the following several thousand
years. Since the end of the “little ice age,” there has been steady increase in sea-level of about 6 inches
per century.
As to the cause of the “little ice age,” this is still a matter of uncertainty. There was a long hiatus in solar
activity that may have played a role, but on these relatively short time scales one can’t exclude natural
internal variability. It must be emphasized that the surface of the earth is never in equilibrium with net
incident solar radiation because the oceans are always carrying heat to and from the surface, and the
motion systems responsible have time scales ranging from years (for example ENSO) to millennia.
There remains the interesting question of what was going on before 800,000 years ago. There were
episodes of glaciation beginning about 6 million years ago (Bender, 2013), but the temporal behavior
appears to be dominated by the obliquity cycles (about 40 thousand years). The reasons for this have not
been extensively studied, but a clue appears to be that the current cycle involves the growth and decay
of permanent ice, while during the earlier period there appear to have been periods almost completely
free of arctic ice.
The claim that orbital variability requires a boost from CO2 to drive ice ages comes from the implausible
notion that what matters is the orbital variations in the global average insolation (which are, in fact, quite
small) rather than the large forcing represented by the Milankovitch parameter. This situation is very
different than in the recent and more modest shorter-term warming, where natural variability makes the
role of CO2 much more difficult to determine.

10
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Question 2: What is the molecular difference by which CO2 absorbs infrared
radiation but oxygen and nitrogen do not?
Radiation is emitted or absorbed by time-dependent electrical charge and current densities of appropriate
spatial symmetry.
Thermal infrared radiation can be absorbed or emitted by a molecule if the vibrations and rotations of the
molecule occur at infrared frequencies AND if the vibrations and rotations of the molecules produce timevarying electric dipole moments in the molecules.

As shown in the figure above, the two oxygen atoms O at either end of a linear CO2 molecule are negatively
charged and the carbon atom C in the center is positively charged. The magnitude of the charge on the C
atom is about half the positive charge on a proton. A bent CO2 molecule has an “electric dipole moment,”
that is, the “center” of positive charge is displaced from the “center” of negative charge.
Time-changing electric dipole moments can emit or absorb radiation very efficiently. As indicated in the
figure, a bent CO2 molecule will vibrate, much like a xylophone bar, and produce a vibrating electric dipole
moment pointing from the midpoint between the O nuclei and toward the C nucleus. The dipole moment
will efficiently emit or absorb radiation at the vibrational frequency The simultaneous rotation of the
CO2 molecule spreads the range of frequencies that can be absorbed or emitted by the bending-mode
vibration.
CO2 molecules also have modes where the atoms vibrate along a straight line. These are called the
symmetric-stretch and the asymmetric stretch modes and they are labeled with the frequencies and
 in the figure. The frequencies of the asymmetric-stretch mode is higher than most thermal radiation
11
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frequencies so it absorbs or emits thermal radiation much less efficiently than the bending mode. The
symmetric stretch mode has no electric dipole moment and it is therefore an extremely poor emitter or
absorber of radiation.
The negative charges of the two O atoms at the ends of a CO2 molecule come from electrons that have
been “robbed” from the C atom in the center. This leaves positive charge on the C atom. On the upper
right of the figure we sketch an O2 and an N2 molecule, the two dominant components of air. The two O
atoms at the ends of an oxygen molecule, O2, are uncharged since they have equal affinity for electrons.
For analogous reasons, the two N atoms of a nitrogen molecule, N2, are uncharged.
Both O2 and N2 molecules have stretching vibrations, analogous to the symmetric stretch vibration  of
the CO2 molecule. The O2 and N2 molecules can also rotate. The combined frequencies of vibration and
rotation are equal to thermal infrared frequencies, but vibrating and rotating O2 and N2 do not absorb or
emit radiation efficiently since they have no time-dependent electric dipole moments. O2 and N2 do have
“electric quadrupole moments,” which change with vibrations and rotations, but vibrating quadrupole
moments of molecules emit and absorb thermal radiation at least a million times less efficiently than
dipoles. Diatomic molecules like NO or CO, which are not symmetric like O2 and N2, do have electric dipole
moments. They can efficiently emit or absorb thermal infrared radiation at their vibrational frequencies
and are diatomic greenhouse gases.
Molecules like CO2, H2O, CO or NO are called a greenhouse-gas molecules, because they can efficiently
absorb or emit infrared radiation, but they are nearly transparent to sunlight. Molecules like O2 and N2
are also nearly transparent to sunlight, but since they do not absorb or emit thermal infrared radiation
very well, they are not greenhouse gases. The most important greenhouse gas, by far, is water vapor.
Water molecules, H2O, are permanently bent and have large electric dipole moments.

Question 3: What is mechanism by which infrared radiation trapped by CO 2 in
the atmosphere is turned into heat and finds its way back to sea level?
CO2 molecules radiate very slowly, requiring about a second to lose energy by emitting a quantum of
infrared radiation. But a CO2 molecule can also lose energy in nearly every collision that it has with an N2
or O2 molecule; these happen about a billion times per second at sea level. So any infrared radiation
absorbed by CO2 molecules almost instantaneously heats the surrounding air through “inelastic”
molecular collisions.
Unscattered infrared radiation is very good at transmitting energy because it moves at the speed of light.
But the energy per unit volume stored by the thermal radiation in the Earth’s atmosphere is completely
negligible compared to the internal energy of the air molecules.
Although CO2 molecules radiate very slowly, there are so many CO2 molecules that they produce lots of
radiation, and some of this radiation reaches sea level. The figure following shows downwelling radiation
measured at the island of Nauru in the Tropical Western Pacific Ocean, and at colder Point Barrow, Alaska,
on the shore of the Arctic Ocean.

12
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The horizontal scale here is the frequency of the radiation in wavenumbers. [If one could take a “snapshot”
of an infrared wave, the number of peaks in a 1 cm segment is the wave number.] The complicated solid
lines in the figure are the intensity of the observed downwelling radiation. The CO2 bending mode
produces the downwelling radiation with frequencies between about 580 cm-1 to 750 cm-1. Downwelling
radiation for frequencies less than 580 cm-1 and from more than 1200 cm -1 is from water vapor, H2O.
At Nauru much of the downwelling comes from CO2 and H2O molecules that are only a few hundred
meters above the surface. The air at these low altitudes has almost the same temperature as the surface,
300 K. The radiation with frequencies less than 750 cm -1 and more than 1200 cm -1, where there is strong
molecular absorption at nearly every frequency, differs little from thermal-equilibrium (Planck) radiation
at the 300 K surface temperature, which is shown as the dashed line. For frequencies between about 750
cm-1 and 1200 cm-1 there is considerably less downwelling radiation than the Planck limit, since there are
few molecular emission lines in this interval.
At Point Barrow, the surface temperature is much colder than at Nauru and there is a pronounced
temperature inversion with the air getting warmer instead of colder at higher altitudes. The downwelling
intensity at the 667 cm-1 center of the CO2 band implies a surface temperature of about 233 K, some 12
C colder than the temperature of the dashed blackbody curve, which corresponds to the temperature of
13

Case 3:17-cv-06011-WHA Document 157-1 Filed 03/19/18 Page 16 of 26
Happer, Koonin, Lindzen

Answers

March 19, 2018

higher-altitude, warmer air. The more intense “shoulders” of the CO2 downwelling come from this warmer
air. At Point Barrow, there is relatively little downwelling radiation from water vapor compared to CO2,
since the extreme cold has frozen out much of the moisture.
So the answer to the last part of the question, “What is the mechanism by which … heat … finds its way
back to sea level?” is that the heat is radiated to the ground by molecules at various altitudes, where there
is usually a range of different temperatures. The emission altitude is the height from which radiation
could reach the surface without much absorption, say 50% absorption. For strongly absorbed frequencies,
the radiation reaching the ground comes from low-altitude molecules, only a few meters above ground
level for the 667 cm-1 frequency at the center of the CO2 band. More weakly absorbed frequencies are
radiated from higher altitudes where the temperature is usually colder than that of the surface. But
occasionally, as the data from Point Barrow show, higher-altitude air can be warmer than the surface.
The extreme cold surface at Point Barrow implied by the data in the figure shows that the heat transfer
to space there is almost entirely by radiation. The data were taken in early spring when there was little
solar heating of the surface. Buoyant, upward convection of surface air cannot occur in regions of
temperature inversions.
Closely related to Question 3 is how heat from the absorption of sunlight by the surface gets back to space
to avoid a steadily increasing surface temperature. As one might surmise from the figure, at Narau there
is so much absorption from CO2 and by water vapor, H2O, that most daytime heat transfer near the surface
is by convection, not by radiation. Especially important is moist convection, where the water vapor in
rising moist air releases its latent heat to form clouds. The clouds have a major effect on radiative heat
transfer. Cooled, drier, subsiding air completes the convection circuit. Minor changes of convection and
cloudiness can have a bigger effect on the surface temperature than large changes in CO2 concentrations.

Question 4: Does CO2 in the atmosphere reflect any sunlight back into space, such
that the reflected sunlight never penetrates the atmosphere in the first place?
The short answer to this question is “No”, but it raises some interesting issues that we discuss below.
Molecules can either scatter or absorb radiation. CO2 molecules are good absorbers of thermal infrared
radiation, but they scatter almost none. Infrared radiant energy absorbed by a CO2 molecule is converted
to internal vibrational and rotational energy. This internal energy is quickly lost in collisions with the N2
and O2 molecules that make up most of the atmosphere. The collision rates, billions per second, are much
too fast to allow the CO2 molecules to reradiate the absorbed energy, which takes about a second. CO2
molecules in the atmosphere do emit thermal infrared radiation continuously, but the energy is almost
always provided by collisions with N2 and O2 molecules, not by previously absorbed radiation. The
molecules “glow in the dark” with thermal infrared radiation.
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In the figure above the radiation wavelength, in micrometers, is plotted along the horizontal axis. From
left to right, the top panel shows the ultraviolet (UV), visible, and infrared portions of the spectrum.
Typical visible wavelengths are 0.4 to 0.7 micrometers. Most thermal infrared wavelengths of the earth
are longer than 3 micrometers. The red line on the top left is the ideal radiation spectrum of the Sun, that
is, the solar power per wavelength increment. In this model, the Sun is assumed to have a temperature
of 5525 K. On the right are radiation spectra of the earth at various surface temperatures. The violet line
corresponds to a temperature of 310 K or about 98 F, a very hot summer day in temperate latitudes. The
blue line corresponds to a temperature of 250 K or about -10 F, a very cold winter day. The black curve is
for a temperature of 210 K or about -82 F, similar to the temperature of the ice cap in the wintertime
Antarctic. The spectral intensity curves are not to scale, but drawn to show the wavelengths of maximum
intensity.
The second panel from the top of the figure shows the fraction of radiation of a given wavelength that
can pass vertically from the surface to outer space without being scattered or absorbed by molecules of
air. The lower panels, 3 to 8, show contributions to the atmospheric opacity from water vapor (H2O),
carbon dioxide (CO2), oxygen and ozone (O2 and O3), methane (CH4), nitrous oxide (N2O), and Raleigh
scattering (to which all atmospheric molecules contribute). Blue skylight on a clear, sunny day is Raleighscattered sunlight. Since CO2 molecules constitutes only about 0.04 % of the total number of molecules
15
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in the atmosphere, their contribution to Raleigh scattering is completely negligible, compared to that of
N2 and O2.
The figure shows that water vapor is by far the most important absorber. It can absorb both thermal
infrared radiation from the Earth and shorter-wave radiation from the Sun. Water vapor and its
condensates, clouds of liquid or solid water (ice), dominate radiative heat transfer in the Earth’s
atmosphere; CO2 is of secondary importance.
If Question 4 were “Do clouds in the atmosphere reflect any sunlight back into space, such that the
reflected sunlight never penetrates the atmosphere in the first place?” the answer would be “Yes”. It is
common knowledge that low clouds on a sunny day shade and cool the surface of the Earth by scattering
the sunlight back to space before it can be absorbed and converted to heat at the surface.
The figure shows that very little thermal radiation from the surface can reach the top of the atmosphere
without absorption, even if there are no clouds. But some of the surface radiation is replaced by molecular
radiation emitted by greenhouse molecules or cloud tops at sufficiently high altitudes that the there are
no longer enough higher-altitude greenhouse molecules or clouds to appreciably attenuate the radiation
before it escapes to space. Since the replacement radiation comes from colder, higher altitudes, it is less
intense and does not reject as much heat to space as the warmer surface could have without greenhousegas absorption.
As implied by the figure, sunlight contains some thermal infrared energy that can be absorbed by CO2. But
only about 5% of sunlight has wavelengths longer than 3 micrometers where the strongest absorption
bands of CO2 are located. The Sun is so hot, that most of its radiation is at visible and near-visible
wavelengths, where CO2 has no absorption bands.

Question 5: Apart from CO2, what happens to the collective heat from tail pipe
exhausts, engine radiators, and all other heat from combustion of fossil fuels?
How, if at all, does this collective heat contribute to warming of the atmosphere?
Most of the energy humans use comes from fossil fuels, with nuclear and renewables making up the
balance, as shown in this figure:
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After that energy is used for heat, mobility, and electricity, the Second Law of Thermodynamics
guarantees that virtually all of it ends up as heat in the climate system, ultimately to be radiated into space
along with the earth’s natural IR emissions. [A very small fraction winds up as visible light that escapes
directly to space through the transparent atmosphere, but even that ultimately winds up as heat
somewhere “out there.”]
How much does this anthropogenic heat affect the climate? There are local effects where energy use is
concentrated, for example in cities and near power plants. But globally, the effects are very small. To see
that, convert the global annual energy consumption of 13.3 Gtoe (Gigatons of oil equivalent) to 5.6 × 1020
joules. Dividing that by the 3.2 × 107 seconds in a year gives a global power consumption of 1.75 × 1013
Watts. Spreading that over the earth’s surface area of 5.1 × 1014 m2 results in an anthropogenic heat flux
of 0.03 W/m2. This is some four orders of magnitude smaller than the natural heat fluxes of the climate
system, and some two orders of magnitude smaller than the anthropogenic radiative forcing.
The geothermal heat flux (largely from decay of radioactive elements in the earth) is a comparable source
of heat. While it can be quite large in localized sources (volcanoes, hot springs, geothermal vents on the
sea floor, …) the global average is 0.09 W/m2, three times larger than the direct heating from human
energy consumption, but still too small to have a meaningful direct effect on the climate’s power balance.
However, there can be indirect effects, such as the melting of ice by subglacial Antarctic volcanoes.

Question 6: In grade school many of us were taught that humans exhale CO2 but
plants absorb CO2 and return oxygen to the air (keeping the carbon fiber). Is this
still valid? If so why hasn’t plant life turned the higher levels of CO 2 back into
oxygen? Given the increase in population on earth (four billion), is human
respiration a contributing factor to the buildup of CO2?
Plants and other photosynthetic organisms use energy from sunlight, together with a CO2 molecule and
water, to produce simple sugars (carbohydrates). One molecule of oxygen, O2, is released as a waste
product for every carbon dioxide molecule CO2 molecule used. The photosynthetic organism uses the
simple sugars and their chemical energy to build other organic compounds needed for life. These include
the fiber mentioned in the question, as well as starch, oils, nitrogen-containing amino acids, and many
others.
Photosynthetic organisms are estimated to fix about 1.05 x 1011 tons of carbon per year, which would
require 3.85 x 1011 tons of CO2. Since the total mass of the Earth’s atmosphere is about 5.15 x 1015 tons,
the mean molar weight of air is 29 grams and the molar weight of CO2 is 44 grams, this would amount to
about 50 ppm (parts per million by volume) of the CO2 in the air. At present, there is a little more than
400 ppm of CO2 in the air, so if large amounts of CO2 were not being added to the air by various
mechanisms (some of which we will discuss in the answer to Question 7) plants would use up the
atmospheric CO2 in about eight years and die of starvation.
Primary photosynthetic productivity is dominated by land plants, and most land plants are in the northern
hemisphere. During the northern summer, the growth of land plants is fast enough to cause a substantial
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drawdown of atmospheric CO2 as can
be seen in the figure below. During
the northern winter, when plant
growth slows or ceases over much of
the northern hemisphere, living
organisms, notably soil organisms
like fungi, oxidize or ferment some of
the organic matter accumulated the
past summer and return it to the air
as CO2. At Mauna Loa, the wintersummer swings of CO2 are less than
10 ppm. But at more northerly
observatories the swings are more
extreme, for example, 20 ppm in the
high Arctic measured in Alert,
Canada.

If all of the CO2 produced by current combustion of fossil fuels remained in the atmosphere, the level
would increase by about 4 ppm per year, substantially more than the observed rate of around 2.5 ppm
per year, as seen in the figure above. Some of the anthropogenic CO2 emissions are being sequestered on
land or in the oceans.
There is evidence that primary
photosynthetic productivity has
increased somewhat over the
past half century, perhaps due
to more CO2 in the atmosphere.
For example, the summerwinter swings like those in the
figure above are increasing in
amplitude. Other evidence for
modestly increasing primary
productivity
includes
the
pronounced “greening” of the Earth that has been observe by satellites. An example is the map above,
which shows a general increase in vegetation cover over the past three decades
The primary productivity estimate mentioned above would also correspond to an increase of the oxygen
fraction of the air by 50 ppm, but since the oxygen fraction of the air is very high (209,500 ppm), the
relative increase would be small and hard to detect. Also much of the oxygen is used up by respiration.
The average human exhales about 1 kg of CO2 per day, so the 7 billion humans that populate the Earth
today exhale about 2.5 x 109 tons of CO2 per year, a little less than 1% of that is needed to support the
primary productivity of photosynthesis and only about 6% of the CO2 “pollution” resulting from the
burning of fossil fuels. However, unlike fossil fuel emissions, these human (or more generally, biological)
emissions do not accumulate in the atmosphere, since the carbon in food ultimately comes from the
atmosphere in the first place.
18
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Question 7: What are the main sources of CO2 that account for the incremental
buildup of CO2 in the atmosphere?
The CO2 in the atmosphere is but one reservoir within the global carbon cycle, whose stocks and flows are
illustrated by Figure 6.1 from IPCC AR5 WG1:
Caption: Simplified schematic of
the global carbon cycle. Numbers
represent reservoir mass, also
called ‘carbon stocks’ in PgC (1 PgC
= 1015 gC = 3.8 GtCO2) and annual
carbon exchange fluxes (in PgC/yr).
Black numbers and arrows indicate
reservoir mass and exchange
fluxes estimated for the time prior
to the Industrial Era, about 1750;
red numbers and arrows indicate
current human influences.

There is a nearly-balanced
annual exchange of some 200
PgC between the atmosphere
and the earth’s surface (~80 Pg
land and ~120 Pg ocean); the
atmospheric stock of 829 Pg
therefore “turns over” in about
four years.
Human activities currently add 8.9 PgC each year to these closely coupled reservoirs (7.8 from fossil fuels
and cement production, 1.1 from land use changes such as deforestation). About half of that is absorbed
into the surface, while the balance (airborne fraction) accumulates in the atmosphere because of its multicentury lifetime there. Other reservoirs such as the intermediate and deep ocean are less closely coupled
to the surface-atmosphere system.
Much of the natural emission of CO2 stems from the decay of organic matter on land, a process that
depends strongly on temperature and moisture. And much CO2 is absorbed and released from the oceans,
which are estimated to contain about 50 times as much CO2 as the atmosphere. In the oceans CO2 is
stored mostly as bicarbonate (HCO3-) and carbonate
(CO3- -) ions. Without the dissolved CO2, the mildly
alkaline ocean with a pH of about 8 would be very
alkaline with a pH of about 11.3 (like deadly
household ammonia) because of the strong natural
alkalinity.
By geological standards, the Earth is currently starved
for atmospheric CO2. Past CO2 levels estimated from
various proxies are shown in the adjacent figure. The
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horizontal scale is geological time since the Cambrian, at about 550 million years ago. The vertical axis is
the ratio, RCO2, of past atmospheric CO2 concentrations to average values (about 300 ppm) during the
past few million years, This particular proxy record comes from analyzing the fraction of the rare stable
isotope 13C to the dominant isotope 12C in carbonate sediments and paleosols. Other proxies give
qualitatively similar results.
Only once in the geological past, the Permian period about 300 million years ago, have atmospheric CO 2
levels been as low as now. Life flourished abundantly during the geological past when CO2 levels were
five or ten times higher than those today.
Returning to the present, human emissions of CO2 have
grown dramatically since 1900, as shown in the adjacent
AR5 WG1 Figure 6.8. Most of this CO2 comes from
combustion of fossil fuels for generating electrical power,
heating, and mobility, but about 4% is from cement
manufacture, where fossil fuel is used to bake limestone,
or calcium carbonate (CaCO3) to make calcium oxide (CaO)
and CO2. The natural land and ocean sinks have kept pace
with human emissions, maintaining the airborne fraction
at about one half.
Growing human emissions have increased the atmospheric
concentration of CO2, from about 280 ppm in 1900 to just
over 408 ppm today. The long atmospheric lifetime of CO2
and the roughly constant airborne fraction mean that this
concentration growth is proportional to the cumulative
human emissions. As shown in the chart below,
cumulative fossil fuel emissions to date have been
dominated by today’s developed countries, but cumulative
emissions in the future are expected to be dominated by
developing countries because of their scale and economic
growth. Note also that
because
climate
is
influenced
by
the
concentration of CO2
(and hence cumulative
emissions), rather than
emissions themselves, it
is challenging to mitigate
human influences by
reducing emissions. For
example, CSSR Figure
ES.3 shows that all global
emissions must cease
beyond 2075 if human influences are to be stabilized at allegedly “safe” levels. The US and California
currently account, respectively, for about 14% and 1% of global emissions.
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Question 8: What are the main sources of heat that account for the incremental
rise in temperature on earth?
The only important primary heat source for the Earth’s surface is the Sun. But the heat can be stored in
the oceans for long periods of time, even centuries. Variable ocean currents can release more or less of
this stored heat episodically, leading to episodic rises (and falls) of the Earth’s surface temperature.
The “temperature” normally means the average surface temperature anomaly of the Earth. The actual
temperature varies tremendously with latitude and longitude and with altitude. It also varies daily and
diurnally: day-to-day or day-to-night temperature variations of 10 C are common. Daytime temperatures
of 40 C occur routinely in the tropics, and polar temperatures range from around 0 C in summer to as low
as -89 C in the Antarctic night. At the cruising altitudes of airliners, around 11 km, temperatures are often
around -60 C, as shown in the figure below. The incremental rises (and falls) in the global mean
temperature anomaly studied by climate scientists have been much smaller (about 1 degree Centigrade
over almost two centuries) than the natural variations of temperature mentioned above.

Incremental changes of the surface temperature anomaly can be traced back to two causes: (1) changes
in the surface heating rate; (2) changes in the resistance of heat flow to space. Quasi periodic El Nino
episodes are examples of the former. During an El Nino year, easterly trade winds weaken and very warm
deep water, normally blown toward the coasts of Indonesia and Australia, floats to the surface and
spreads eastward to replace previously cool surface waters off of South America. The average
temperature anomaly can increase by 1 C or more because of the increased release of heat from the
ocean. The heat source for the El Nino is solar energy that has accumulated beneath the ocean surface
for several years before being released.
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Longer-term ocean cycles that share some characteristics with El Ninos are the Pacific Decadal Oscillation
and the Atlantic Multi-decadal Oscillation. Like El Ninos, these longer-term oscillations episodically release
solar heat that has been stored at depth for many years, decades, or centuries.
The atmosphere, alone, is capable of internal variations on time scales of years. The Quasi-Biennial
Oscillation of the tropical stratosphere is an example, although it has almost no impact on surface
temperature. This is to be expected since the heat capacity of the stratosphere is very small compared to
that of the lower atmosphere, and heat exchange between the stratosphere and lower atmosphere is not
very efficient.
An example of a cause (2) [i.e., temperature increase due to a changing resistance to the heat flow to
space, with the same solar heating rate of the surface], is an increase in the concentration of the
greenhouse gas CO2. This greenhouse warming is such a central issue that we expand this part of the
answer to say a little more about it.
On average, the absorption rate of solar radiation by the Earth’s surface and atmosphere is equal to
emission rate of thermal infrared radiation to space. Much of the radiation to space does not come from
the surface but from greenhouse gases and clouds in the lower atmosphere, where the temperature is
usually colder than the surface temperature, as shown in the figure on the previous page. The thermal
radiation originates from an “escape altitude” where there is so little absorption from the overlying
atmosphere that most (say half) of the radiation can escape to space with no further absorption or
scattering. Adding greenhouse gases can warm the Earth’s surface by increasing the escape altitude. To
maintain the same cooling rate to space, the temperature of the entire troposphere, and the surface,
would have to increase to make the effective temperature at the new escape altitude the same as at the
original escape altitude. For greenhouse warming to occur, a temperature profile that cools with
increasing altitude is required.
The escape altitude will depend strongly on frequency, especially in
cloud-free areas, where it is dominated by the complicated absorption
bands of greenhouse-gas molecules. Some examples of cooling
infrared radiation observed by satellites over cloud-free regions are
given in the adjacent figure, which shows spectra of the thermal
radiation upwelling from the Earth to space. [“Apodized” means that
the raw data was processed to remove instrumental artifacts.] One
can see that the upwelling radiation varies greatly with location, being
most intense over the hot Sahara desert and weakest over the cold
Antarctic ice sheet. One can recognize various escape altitudes:
between about 800 cm-1 and 1200 cm-1, most of the radiation comes
from the surface since the atmosphere is largely transparent in this
“window” of frequencies. Over most of the CO2 absorption band
(between about 580 cm-1 and 750 cm-1) the escape altitude is the
nearly isothermal lower stratosphere shown in the first figure. The
narrow spike of radiation at about 667 cm-1 in the center of the CO2
band escapes from an altitude of around 40 km (upper stratosphere), where it is considerably warmer
than the lower stratosphere due heating by solar ultraviolet light which is absorbed by ozone, O3. Only at
the edges of the CO2 band (near 580 cm-1 and 750 cm-1) is the escape altitude in the troposphere where it
could have some effect on the surface temperature. Water vapor, H2O, has emission altitudes in the
troposphere over most of its absorption bands. This is mainly because water vapor, unlike CO2, is not well
mixed but mostly confined to the troposphere.
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Section III: Biographies
Dr. William Happer, Professor Emeritus in the Department of Physics at Princeton University, is the
President of the CO2 Coalition, a non-profit (501 (c)(3)) organization established in 2015 to educate
thought leaders, policy makers and the public about the vital contribution made by carbon dioxide to our
lives and our economy. Dr. Happer began his professional career in the Physics Department of Columbia
University in 1964, where he served as Director of the Columbia Radiation Laboratory from 1976 to 1979.
He joined the Physics Department of Princeton University in 1980. From 1987 to 1990 he served as
Chairman of the Steering Committee of JASON. He served as Director of Energy Research in the U.S.
Department of Energy from 1991 to 1993. He is the Chairman of the Richard Lounsbery Foundation. He
was a co-founder in 1994 of Magnetic Imaging Technologies Incorporated (MITI), a small company
specializing in the use of laser-polarized noble gases for magnetic resonance imaging. He invented the
sodium guidestar that is used in astronomical adaptive optics systems to correct for the degrading effects
of atmospheric turbulence on imaging resolution. He has published over 200 peer-reviewed scientific
papers. He is a Fellow of the American Physical Society, the American Association for the Advancement of
Science, and a member of the American Academy of Arts and Sciences, the National Academy of Sciences
and the American Philosophical Society.
Dr. Steven E. Koonin has been the director of the Center for Urban Science and Progress since its creation
in April 2012 by New York University, where he is also a University Professor, a Professor of Information,
Operations, and Management Sciences in the Stern School of Business and a Professor of Civil and Urban
Engineering in the Tandon School of Engineering. Prior to his current roles, Dr. Koonin served as
Undersecretary for Science at the U.S. Department of Energy from May 2009, following his confirmation
by the U.S. Senate, until November 2011. Prior to joining the government, Dr. Koonin spent five years,
from March 2004 to May 2009, as Chief Scientist for BP, p.l.c. From September 1975 to July 2006, Dr.
Koonin was a professor of theoretical physics at Caltech and was the institute's Provost from February
1995 to January 2004. Dr. Koonin was a director of CERES, Inc., a publicly traded company pursuing
genetically enhanced bioenergy crops, from 2012 to 2015 and has been a Director of GP Strategies since
2016. His memberships include the U.S. National Academy of Sciences, the American Academy of Arts and
Sciences, the Council on Foreign Relations and, formerly, the Trilateral Commission. He has been a
member of the JASON advisory group from July 1988 to May 2009, and from November 2011 to present,
and served as the group's chair from 1998 to 2004. Since 2014, he has been a trustee of the Institute for
Defense Analyses and has chaired the National Academies’ Divisional Committee for Engineering and
Physical Sciences. He also has served as an independent governor of the Los Alamos and Lawrence
Livermore National Security LLCs since July 2012 and of the Sandia Corporation from 2016 to 2017 and
was a member of the Secretary of Energy's Advisory Board from 2013 to 2016. Dr. Koonin holds a B.S. in
Physics from Caltech (1972) and a Ph.D. in Theoretical Physics from MIT (1975) and has published some
200 peer-reviewed papers.
Dr. Richard S. Lindzen, Professor Emeritus of Atmospheric Sciences in the Department of Earth,
Atmospheric and Planetary Sciences at the Massachusetts Institute of Technology, is a specialist in
Atmospheric Physics. Dr. Lindzen received his B.S. in Physics in 1960, and his M.S. (1961) and Ph.D. (1964),
both in Applied Mathematics, from Harvard University, but his thesis (Radiative and photochemical
processes in strato- and mesospheric dynamics.) was in Atmospheric Physics. From 1968 to 1972 he served
of the faculty of the University of Chicago. From 1972 to 1983 he held the Gordon McKay and then the
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Robert P. Burden chairs in Meteorology at Harvard University where from 1980 until 1983, he was Director
of the Center for Earth and Planetary Physics. From 1983 until July 2013, he was the Alfred P. Sloan
Professor of Atmospheric Sciences at the Massachusetts Institute of Technology. He was a lead author of
the 2001 Scientific Assessment Report of the Intergovernmental Panel on Climate Change, and a member
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Energy (term ended in 2009). . He has served as a member of the Woods Hole Oceanographic Institution
Corporation and the Council of the American Meteorological Society. He received the Leo Prize of the
Wallin Foundation in Sweden (2006), the Distinguished Engineering Achievement Award of the Engineers’
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published over 250 peer-reviewed scientific papers. He is a Fellow of the American Meteorological
Society, the American Geophysical Union, and the American Association for the Advancement of Science,
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UNITED STATES DISTRICT COURT

8

NORTHERN DISTRICT OF CALIFORNIA

9

SAN FRANCISCO DIVISION
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THE PEOPLE OF THE STATE OF
CALIFORNIA,

12

Plaintiff,

13

v.

14

B.P. P.L.C., et al.,

Case No. C 17-06011 WHA
Case No. C 17-06012 WHA
Hearing Date: March 21, 2018 at 8:00 a.m.
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[PROPOSED] ORDER GRANTING
ADMINISTRATIVE MOTION OF
WILLIAM HAPPER, STEVEN E. KOONIN,
AND RICHARD S. LINDZEN FOR LEAVE
TO SUBMIT PRESENTATION IN
RESPONSE TO THE COURT’S
TUTORIAL QUESTIONS

17

The Honorable William H. Alsup

15

18

Defendants.

On March 19, 2018, William Happer, Steven E. Koonin, and Richard S. Linzen filed an

19 Administrative Motion of William Happer, Steven E. Koonin, and Richard S. Lindzen for Leave to
20 Submit Presentation in Response to the Court’s Tutorial Questions.
21

Having considered the papers and pleadings on file, the Court GRANTS leave and accepts the

22 presentation as filed with the motion.
23
24
25
26

IT IS SO ORDERED.
DATED: _____________, 2018
THE HONORABLE WILLIAM H. ALSUP
UNITED STATES DISTRICT COURT JUDGE
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Schedule 4:
Spindletop Submission on Specific Questions

Submissions form
We seek your feedback on the specific proposals in the Zero Carbon Bill.

1
1.

2050 TARGET
What process should the Government use to set a new emissions reduction target in
legislation?
Pick one:
•

the Government sets a 2050 target in legislation now

•

the Government sets a goal to reach net zero emissions by the second half of the
century, and the Climate Change Commission advises on the specific target for the
Government to set later.
Optional comment
1.

2.

Before implementing any enhanced carbon reduction commitments, New
Zealand should be clear of the commitment of:
(a)

the United States to the Paris agreement;

(b)

of Chinese and other high emitting developing nations commitment to
decarbonisation efforts post 2030.

2.

The commitment of the United States has waxed and waned depending on
whether a republican or democrat held office. The reality is that the Paris
agreement is stated to be non-binding because the world knows that the
republican-dominated senate will never ratify it. Many cities and states in the
United States have continued decarbonisation efforts and the United States
gas industry continues to achieve more in carbon emission reductions than
any other inter-governmental, governmental or non-governmental
organisation. But without United States financial support for the fund
established under Paris, it is likely that support from developing nations will
be withdrawn.

3.

In regards to China (and India), I propose the government enter into bilateral
treaties with each whereby offshore oil and gas exploration opportunities are
offered to their respective national oil companies, with a discounted royalty
rate, in return for firm commitments that resultant discoveries will be used for
lower emission power generation from 2030 onwards. From that point, New
Zealand would be well placed to set ambitious targets and accelerate net
decarbonisation efforts underpinned by international mitigation credits.

If the Government sets a 2050 target now, which is the best target for New Zealand?

Pick one:
•

net zero carbon dioxide: Reducing net carbon dioxide emissions to zero by 2050

•

net zero long-lived gases and stabilised short-lived gases: Long-lived gases to net zero
by 2050, while also stabilising short-lived gases

•

net zero emissions: Net zero emissions across all greenhouse gases by 2050.
Optional comment

3.

1.

See answer to [1] above. Setting new targets should be deferred.

2.

Clarification should also be provided in regard to the atmospheric dynamics of
CO2. A considerable portion of CO2 is naturally sequestered within the first 20
years of emission and the ability for CO2 to capture longwave infrared
radiation is logarithmic, i.e. as CO2 levels rise in the atmosphere the ability, on
a per molecule basis, to capture radiation reduces meaning that CO2 that is
now emitted (and that which remains in the atmosphere after 20 years) is
capturing only a fraction of the radiation trapped by CO2 that has been in the
atmosphere for much longer periods. Consequently, while emissions continue
to rise the focus should be on nitrous oxide.

How should New Zealand meet its targets?
Pick one:
•

domestic emissions reductions only (including from new forest planting)

•

domestic emissions reductions (including from new forest planting) and using some
emissions reductions from overseas (international carbon units) that have strong
environmental safeguards.
Optional comment
1.

The intent of the Paris agreement is to ensure each nation recognises that this
is a “global” problem requiring a “global” solution. The mechanisms in place
by which technology and finance is shared between developed and developing
nations is designed to both reduce emissions in developed nations and finance
low emission options in developing nations, whilst ensuring that the
eradication of poverty remains a primary focus. By not entering into the
international mitigation scheme, New Zealand would be obstructing the
correct and intended implementation of the Paris agreement.

2.

Buying “carbon credits” is a clumsy and lazy way of meeting targets. A far
better approach is to invest in low carbon technologies for deployment in high
emitting developing nations. This enables New Zealand to capture the “low
hanging fruit” that does not exist in New Zealand due to our high renewables
content.

3.

It is entirely possible for New Zealand’s offshore to hold considerable reserves
of gas that could be used to offset coal-fired power generation that is planned
for China’s “Belt and Road Initiative”. China have committed to peak its
emissions from 2030 and thereafter will reduce emissions, very easily, by
switching its coal-fired generation firstly to gas and thereafter towards the
end of the century to hydrogen. New Zealand has a moral obligation to assist

in that strategy which at the same time will contribute to meeting our own
domestic targets.
4.

4.

Accounting for harvested forests should be reconsidered. If commitments to
use gas for low emitting power generation can be secured then so too can
commitments for harvested forests – trees used in new buildings will
sequester carbon, possibly for centuries, depending on how it is treated. New
Zealand needs these accounting rules to change to incentivise innovative
treatment of wood so that is long-lived.

Should the Zero Carbon Bill allow the 2050 target to be revised if circumstances change?
Pick one:
•

yes

•

no.
Optional comment

2
5.

1.

At this present point in time, there are models projecting catastrophic
outcomes from anthropogenic GHG emissions but no robust evidence that
such outcomes are evolving today. There is a healthy body of scientists who
disagree that CO2 has the ability to warm the planet to a catastrophic level
and observations currently support their conclusions. As we move through
into the 2020s and thereafter, we should expect indicators such as sea level
rise accelerating and tropical storm intensifying. That said, we should have
expected that by now and yet the climate change indicators identified by the
Ministry for the Environment (see “Our atmosphere, Our Climate” 2017, and in
Chapter 2 of AR5) suggests nothing more than a watching brief be maintained.
If this is the conclusion drawn in say, 10 years’ time, then surely the
government will need to rethink its strategy in this space.

2.

In order that businesses have certainty of return on investment, I propose that
governments provide investment certainty in the way that they do under
bilateral investment treaties. Those mechanisms provide that should a
government essentially “change the rules” then compensation will be payable.
This “liquidated damages” type of arrangement is fairly common in the oil and
gas industry where investments are regularly made in politically unstable
countries (and stable ones) and it is also common in PPP arrangements.
Consequently, should the evidence strengthen that catastrophic outcomes will
not arise, then the government will have a choice between pressing on with
decarbonisation efforts (for energy security and health related reasons – i.e.
‘no regrets’) anyway or redefining the strategy. Consequently, major “zero
carbon projects” could be the subject of approval by a regulator (or state
“champion”) and be offered a guaranteed regulated rate of return whilst
preserving any upside for the investor.

EMISSIONS BUDGETS
The Government proposes that three emissions budgets of five years each (ie, covering the
next 15 years) be in place at any given time. Do you agree with this proposal?
Pick one:

•

yes

•

no.
Optional comment
1.

6.

It would be preferable for the carbon budget to be a “rolling budget” out
through to net carbon zero. Rolling budgets are fairly common in industry,
albeit over shorter periods. My proposal is that the immediate budget is firm,
with budgets following thereafter being preliminary but with error margins
that widen over time but are narrowed as each budget moves towards firm.
The idea that the first three budgets should be more robust is sensible, as
many projects are commercialised over a 15 years timeframe (although some
are typically much longer). The liquidated damages proposal suggested above
could then be integrated into the rolling budget, whereby damages arising
through a government “changing the rules” would attract higher penalties for
firmer budgets.

Should the Government be able to alter the last emissions budget (ie, furthest into the
future)?
Pick one:
•

yes, each incoming Government should have the option to review the third budget in the
sequence

•

yes, the third emissions budget should be able to be changed, but only when the
subsequent budget is set

•

no, emissions budgets should not be able to be changed.
Optional comment
1.

7.

See answer above. The government should be free to change the budget at
any time but will be subject to financial penalties in some circumstances.

Should the Government have the ability to review and adjust the second emissions budget
within a specific range under exceptional circumstances?
Pick one:
•

yes

•

no.
Optional comment
1.

8.

See answer above.

Do you agree with the considerations we propose that the Government and the Climate
Change Commission take into account when advising on and setting budgets?
Pick one:
•

yes

•

no.

Optional comment

3
9.

1.

However, I would add that the performance of other nations must be taken
into account when setting budgets. My proposal is that New Zealand should
identify a peer group sourced from both developing and developed nations
and benchmark its performance against those nations and target a “top
quartile” performance. This is a common measure in the corporate world and
ensures that no one aspiration is identified as paramount at the expense of
others that result in collateral damage – in this case to our economy and to
lower socioeconomic groups.

2.

There should also be, perhaps encapsulated in “scientific knowledge about
climate change” the ongoing data collection that MfE have been doing to track
climate change indicators against observations and hold the IPCC to account.

Government response
Should the Zero Carbon Bill require Governments to set out plans within a certain timeframe
to achieve the emissions budgets?
Pick one:
•

yes

•

no.
Optional comment
1.

I propose that a framework is developed by the government in which the
recommendations of the Climate Change Committee can be input reducing
the administrative burden of developing new plans. Each plan should be an
incremental build on the prior one which reinforces the need for cross-party
support. A revised plan should be developed in response to latest IPCC
assessment reports.

2.

That said, the leading tool globally is one of economic regulation – the ETS.
That is a market-led tool which when, and if, operating fluidly should eliminate
the need for government intervention which I assume the introduction of a
“new plan” might do.

10. What are the most important issues for the Government to consider in setting plans to meet
budgets? For example, who do we need to work with, what else needs to be considered?
Comment
Government policy should:
•

Not cause undue hardship.

•

Prioritise social investment.

•

Pursue no regrets policies

•

Be required to listen to the science.

•

Look to international peers and target top-quartile.

3 Climate Change Commission
11. The Government has proposed that the Climate Change Commission advises on and monitors
New Zealand’s progress towards its goals. Do you agree with these functions?
Pick one:
•

yes

•

no.
Optional comment
1.

I consider that the monitoring function proposed is best given to a climate
change specific regulator that operates semi-independently of the Climate
Change Commission. Because the ETS is a market led tool, it is best left to
operate according to market norms, with support from a regulator and the SOE
“champion” suggested in the main body of the submission. A market regulator
has a different skillset to that required of a climate commissioner.

12. What role do you think the Climate Change Commission should have in relation to the New
Zealand Emissions Trading Scheme (NZ ETS)?
Pick one:
•

advising the Government on policy settings in the NZ ETS

•

makes decisions itself, in respect of the number of units available in the NZ ETS.
Optional comment
1.

Ultimately, if government has sufficient concerns in regard to the decisions
made by the Climate Change Commission it will be able to pass law to make
changes.

2.

What has been apparent throughout the climate change debate is unhelpful
politicisation and I would be concerned that that would carry forward should
decisions which are effectively science based, be left to government policy.
That said, the decision-making powers of the Climate Change Commission
should be open to judicial review type mechanisms that I would suggest are
embedded in the Zero Carbon Bill. There is considerable case law on
challenging an expert (which the Climate Change Commission would be) in
regards to acting outside their scope and for manifest error, upon which the
Bill might build.

13. The Government has proposed that Climate Change Commissioners need to have a range of
essential and desirable expertise. Do you agree with the proposed expertise?
Pick one:
•

yes

•

no.
Optional comment

1.

Presumably, the Climate Change Commission will be well resourced and as a
consequence will be able to hire in many aspects of the expertise that have
been designated as “essential” in the discussion document. A good, but not
expert, grounding in the fundamentals of (accurate) climate science, including
the criteria that the IPCC require for their selection of scientists, i.e. IPCC
“author teams will include individuals with different perspectives and
affiliations” and consequently should include perspectives that exclude outlier
“denier” or “alarmist” claims but nevertheless have different views in regards
to mainstream evidence of climate change and whether catastrophic
consequences are likely to result.

2.

Being able to understand the commercial implications of decisions and
rationalise different options and their impacts to the economy is critical.

3.

I view the following bullets listed as “essential” as being important but able to
be sourced from appropriately qualified consultants:
•

Community engagement and communications;

•

Climate and environmental science, including Mātauranga Māori.

•

Te Tiriti o Waitangi, Te Reo me ona Tikanga Māori and Māori interests.

•

Resource economics and impacts (including social impacts, labour markets
and distribution).

4.

What is much more essential for individuals on the Climate Change
Commission to have is knowledge of business competitiveness, both domestic
and international, and knowledge of foreign policy and the international
political position in which New Zealand operates in regard to climate change.
Governance is also critical. A chair of integrity, with cross-party respect and
broad appeal is critical (e.g. Bolger, Clarke, English, Elias).

5.

The Discussion Document (page 47) claims that “including the expertise
needed in the commission in the Zero Carbon Bill aligns with the UK approach
and the recommendation of our Parliamentary Commissioner for the
Environment”. I set out in full below the criteria for membership of the UK’s
committee on climate change and would support that list in full and
specifically note that it identifies “business competitiveness” and “technology
development and diffusion” in its “essential” criteria in sharp contrast to that
proposed in the discussion document. It also does not include (for obvious
reasons) references to Māori interests (although references to differences
between the Home Countries are included), “risk management”, “community
engagement and communications”, “engineering and/or infrastructure”.
UK Climate Change Act – Schedule 1
In appointing a member, the national authorities must have regard to the
desirability of securing that the Committee (taken as a whole) has experience
in or knowledge of the following—
(a)

business competitiveness;

(b)

climate change policy at national and international level, and in
particular the social impacts of such policy;

(c)

climate science, and other branches of environmental science;

(d)

differences in circumstances between England, Wales, Scotland and
Northern Ireland and the capacity of national authorities to take action
in relation to climate change;

(e)

economic analysis and forecasting;

(f)

emissions trading;

(g)

energy production and supply;

(h)

financial investment;

(i)

technology development and diffusion.

6.

In contrast to the recommendation of the Parliamentary Commissioner for the
Environment, I strongly disagree that the power to appoint members of the
Climate Change Commission should rest exclusively with the Minister for
Climate Change issues. The current minister is the leader of an outlier “green”
party whose grass root support promote an alarmist political narrative that is
not supported by the evidence. It would do the country a disservice should
these outlier views be in any way influential in the appointment of members
to the Climate Change Commission.

7.

I agree that cross party support should be sought and obtained but that the
final selection lie with the Prime Minister in close consultation with the leader
of the opposition. It is important to avoid the example set in the United States
by the selection of the Supreme Court Judges who are selected in accordance
their political views (i.e. republican or democrat) rather than merit.

4 Adapting to the impacts of climate change
14. Do you think the Zero Carbon Bill should cover adapting to climate change?
Pick one:
•

yes

•

no
Optional comment
1.

As highlighted in the submission’s main body, at this point in time the
evidence suggests that climate change exacerbated by anthropogenic
activities has not occurred. It is, of course, the government’s responsibility to
ensure that sectors at risk of climate-related events are sufficiently prepared
and adaptable. That is properly addressed under the Resource Management
Act and related legislation.

2.

Climate change caused by anthropogenic activities, if it happens, is not going
to result in new events, but rather build on existing weather events and so a
better approach might be to strengthen the Resource Management Act which
already has the correct processes in place rather than try and build a new set
of procedures to address events that are not novel but merely more severe.

15. The Government has proposed a number of new functions to help us adapt to climate
change. Do you agree with the proposed functions?
Pick one:
•

yes

•

no.

Optional comment
1.

As pointed out in the main body of these submissions, there is no factual basis
to suggest (as the Discussion Document does in its summary box on page 46)
that “historical emissions have already changed our climate” in a manner that
is of any significant cause for concern. The moderate increase in warming that
scientists agree has occurred since 1950 has indeed made New Zealand
marginally warmer. However, the climate change indicators as documented in
“Our atmosphere, Our Climate” and in Chapter 2 of the IPCC’s AR5, suggest a
watching brief be maintained before costly decisions are made to “adapt” to
projected catastrophic outcomes.

2.

The proposals for a “national climate change risk assessment”, a “national
adaptation plan” and reporting provisions thereafter are not dissimilar to the
processes that MfE are already implementing for which “Our Atmosphere, Our
Climate” is the latest and important manifestation. What is particularly
concerning is that none of that document’s conclusions have found their way
into this consultation - and that is a disgrace.

16. Should we explore setting up a targeted adaptation reporting power that could see some
organisations share information on their exposure to climate change risks?
Pick one:
•

yes

•

no.
Optional comment
1.

My proposal is that the regulator, proposed earlier, be empowered to secure
relevant climate change related information in order to facilitate its work and
that of the Climate Change Commission. Such information would have to be
secured infrequently, with a right for court scrutiny and on a strictly
confidential basis.

Schedule 5: About the Author
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Gore had said there was a complex relationship between CO2 and warming, an implication being that temperatures had
historically risen as a result of CO2 increases. The implication is incorrect. Also emotive use of polar bears and the shot of
a South American glacier calving being used to visualise Artic melting to elicit an emotive response seemed inconsistent with
the scientific method.

