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1 Executive Summary

1. The report would benefit by clearly distinguishing:

• Inputs – E.g. emissions rates, GWP.

• Outputs –E.g. Net zero emissions; atmospheric levels or concentra-
tions. A zero emission economy by 2050, as in the Zero Carbon Act,
means that atmospheric levels of greenhouse cases are not rising.

• Outcomes– E.g. the global temperature effect of gas levels.

2. The confusion over “emissions”, an input term and “net-emissions”, an
output term, has impacted on policy recommendations for CH4. The
term “net” should only mean “no change in atmospheric gas levels or
concentrations” as on-going emissions are removed from the atmosphere.

3. Net CH4 emissions are already zero. That this is so for agricultural pro-
duced CH4, provided stock numbers are not rising, needs to be made
clear

In contrast to fossil fuel produced CH4, agriculturally produced CH4 re-
cycles in 30-60 years and over the last few decades atmospheric levels have
flat-lined.

While this may be implied in statements such as on page 57 “Differences
in agricultural emissions between the 25 Mt of CO2e and net-zero targets
are minor” the implication that agricultural methane effectively recycles
has largely been ignored leading to policy confusion.

∗Dr Sean Devine’s early research life focussed on infra-red physics. He later undertook
physics research in what was DSIR eventually becoming a manager in the DSIR, the Foun-
dation for Research Science and Technology, and later became Executive Director of the
Association of Crown Rsearch Institutes. Sean is now retired.
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Again in the overview, page 5 last paragraph, it states “Other GHGs
(such as methane (CH4)) dissipate comparatively quickly. They will need
to reduce, but not to net-zero, to stabilise temperature.” The statement
is an example of the confusion, as CH4 recycles and net-emissions are
already zero for constant ruminant numbers. The term “emissions” here
seem to be muddled with “net-emissions”.

4. Recommendation: Recognising agricultural produced methane has al-
ready met the net-zero emissions target, i.e. is already satisfying the ETS
requirements, no action immediate action under the ETS is called for.
However, the ongoing research to reduce methane emissions and conse-
quential actions should continue.

2 Introduction

Global warming from anthropogenic emissions of greenhouse gases is probably
the most critical problem facing humanity over the next hundred years. How-
ever it is imperative that any action has robust scientific and policy backing,
otherwise actions might have little effect and could well be reversed by future
governments.

In the next sections, the following points are argued.

1. Ruminant numbers in New Zealand have changed little over 60 years.

2. If so, CH4 emissions from methane recycle.

3. Therefore, the atmospheric CH4 levels are constant, and net-emissions are
zero. It is therefore counter productive and indeed meaningless to attempt
to manage the contribution of CH4 to global warming without recognising
this.

4. There is a long term warming effect of stable methane concentrations in
the atmosphere, but other than managing methane emissions, from an
outcome perspective, there is insufficient evidence to target CH4 until
CO2 emissions begin to fall [1].

The 100 year Global Warming Potential (GWP) is 28 for CH4 showing 1
kg pulse of CH4 over a 100 year period, warms the same as a 28 kg of CO2.
But as the GWP is an input measure, which for CH4 has little bearing on the
level of gas in the atmosphere, the way forward has become confused.The focus
should be on the actual atmospheric gas levels and whether these are growing or
not. In contrast to CO2, the CH4, levels are static. As CH4 from agricultural
sources recycles there are net-zero emissions. Targeting CH4 emissions is not
justified at this stage.

In a number of places the draft report needs to be more accurate. On page
32, F2.5, while it is true over half of the emissions are methane and nitrous
oxide, the net-emissions of methane are zero and the statement is misleading.
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Figure 1: New Zealand’s ruminant populations in millions from 1962 to 2013.
The top line expresses the sheep equivalent that give the same total CH4 emis-
sions as the accumulated emissions of the different ruminants. One cow = 7.7
sheep and 1 deer =1.7 sheep [5]. Figures for the number of animals have been
extracted from New Zealand’s year book

It is net-emissions that count. The appendix deals with some of the confusion
and the policy implications.

3 Long term ruminant emissions of methane in
New Zealand are not rising significantly

Data from Swainson et al. [5], has been used to convert stock methane emissions
to sheep equivalents to provide a rough estimate of the sheep equivalent numbers
on New Zealand farms.

The results are shown in figure 1 for the cattle, sheep and deer populations
and the total sheep equivalents from 1962 to 2013. It is seen that the total
agricultural CH4 emissions have been roughly constant over a fifty year period,
as dairy increase has been partially compensated for by a decrease in sheep
stock.

While New Zealand’s GHG inventory, [2] figure 2.29 page 152 indicates there
has been a rise of 15% for all agricultural emissions since 1990, the inventory
also includes N2O.
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Figure 2: Comparison between the accumulation of ruminant produced CH4

and fossil fuel produced CO2 in the atmosphere for emission rates of 1 kg per
year

4 Methane net-emissions are zero. No ETS re-
quired

Figure 2, based on the IPPC figures [4], shows the growth of CO2 and ruminant
produced CH4 in the atmosphere for emissions of 1 kg a year.

However, as the bottom curve in figure 2 shows, in contrast to CO2, the
atmospheric level of agricultural CH4 has practically flat lined at a level of 12.4
kg, after about 30 years, and completely flat-lined by 62 years for 1 kg/year.
With fixed ruminant numbers, CH4 recycles, and the atmospheric burden does
not increase. CH4 flat-lines as each molecule of CH4 emitted by a ruminant is
converted to CO2, which in turn is converted to grass to feed another ruminant.
I.e.

Carbon in grass → carbon in CH4 → carbon in CO2 → carbon in grass.
Figure 3 is a schematic representation of how CH4 recycles.
As the previous section has shown, ruminant numbers have not been rising

over the past few decades and the ruminant contribution to CH4 level in the
atmosphere has flat-lined. New Zealand’s net CH4 emissions are effectively zero.
All the CH4 from the first year is therefore removed from the atmosphere over
this 62 year period. If ruminant CH4 emissions are not growing, and have been
nearly constant for 60 years, the burden is not increasing.

The recycling of CH4 is the equivalent of managing CO2 emissions by pur-
chasing or planting trees each year to remove every kilogramme of CO2 emitted.
The aim is to cause the level to stabilise or flat-line. As net CH4 emissions have
already reached the zero target because CH4 recycles, there is no need for CH4

to be part of any emissions trading scheme.
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Figure 3: The CH4 cycle showing the relationship between ruminant CH4 pro-
duction and reincorporation of CO2 from the CH4 into pasture and animal.
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4.1 long term management

Ruminant produced methane still needs to be managed to stop increasing emis-
sions. As the draft report states on page 49 and elsewhere, in the longer term,
methane vaccines and animal breeding programmes, or other approaches may
well emerge to provide better CH4 management programmes

However, it is not clear from an outcome perspective, how critical CH4 is
relative to CO2 in long term impacts on global temperature. From an outcome
point of view, the modelling paper by Bowerman et. al. [1], (where David Frame
of New Zealand is the second author) shows that, in terms of global temperature
rise, methane should only be targeted when carbon dioxide is under control. Any
earlier reduction of CH4 has little effect, as any transient global cooling loses
its effect quickly.

Manning and Reisinger [3], using modelling to establish the Force Equivalent
Index have shown that the methane becomes less critical with time. While they
make no policy interpretation, their figure 2 shows that the effect of constant
emissions of CH4 has less effect on global temperature in the longer term. In
the meantime the robust decision is to find ways to reduce ruminant methane
emissions rather than take drastic action now.

5 Conclusion

Provided there is no increase in New Zealand’s ruminant numbers, the net-
emissions of CH4 are already zero. The atmospheric burden is constant and
from an output perspective, CH4 already satisfies any ETS framework.

The report, and indeed all discussions, need to clearly distinguish inputs,
such as emissions, from outputs, in the form of net-emissions or atmospheric
concentrations, and ultimately outcomes.

When a policy framework focuses on inputs such as equivalent emissions,
and not outputs such as atmospheric levels of a gas, confusion reigns and it is
difficult to recognise that for CH4 net-emissions are zero. Such confusion will
achieve nothing and put the economy at risk.

A simple analogy helps. It is naive to believe that one can reduce overpop-
ulation by forcing two child families to only have one child, i.e. by focussing on
inputs, while allowing a 10 child family to still have 9 children.

6 Appendix: Areas in the report that confuse
understandings of CH4

The following are key points in the report, most of which muddle inputs or
emissions and outputs terms like net-emissions, and net-zero.

• Page 5 overview has already been mentioned in text . Despite what the
extract below says, CH4 is already net-zero, because of recycling and
because numbers of ruminants are not rising.

6



p5 Other GHGs (such as methane (CH4)) dissipate comparatively quickly.
They will need to reduce, but not to net-zero, to stabilise temperature.

• Page 31 and also pages 32, 42 The focussing on emissions rather than
net-emissions exaggerates the danger of CH4, (but not N2O)

p 31 Yet, because such a large proportion of New Zealand’s emissions
comes from agriculture (and such a small proportion comes from generat-
ing electricity), over half of its emissions are made up of non-CO2 gases
CH4 and N2O (Figure 2.8).

Add From a net-emissions point of view, CO2 is the danger.

• Page 57 The first of the following extracts fails to point out that, as CH4

recycles, cumulative emissions are zero. The whole pathway argument, by
focussing on emission equivalents, and not net-equivalents confuses policy.

p 57 Comparing the SD and PD pathways, although they achieve simi-
lar cumulative emissions over the period (2016–2050), in the period to
2030 the PD pathways achieve greater emissions reductions than the SD
pathways.

• Page 57 and others dealing with the vaccine. Focussing on inputs muddles
the policy agenda. Vaccines will reduce net-emissions to below the current
zero. That’s OK but it needs to be recognised.

p57 However, the introduction of a methane vaccine in 2030 sees emis-
sions in the SD pathways drop rapidly and remain below those of the PD
pathways for most of the period to 2050.

• Page 57 the discussion on the six pathways. This is input and emission
focussed. The extract does not recognise CH4 has already met the net-
zero target.

p 57 Under the more ambitious net-zero target, cumulative emissions in
DD0 reach1.3 Gt of CO2e, compared to just over 1.5 Gt of CO2e in the
SD0 pathway and 1.6 Gt of CO2e in the PD0 pathways.

However, the introduction of a methane vaccine in 2030 sees emissions in
the SD pathways drop rapidly and remain below those of the PD pathways
for most of the period to 2050

• Page 64 Again confusing as agricultural CH4 (but not N2O) has already
met the net-zero target.

p 64 Differences in agricultural emissions between the 25 Mt of CO2e
and net-zero targets are minor, with the tighter target driving only small
changes in overall agricultural activity.

• Page 69 The following extract does not make sense as total net CH4

emissions are already zero. It muddles emissions reductions and labels
them total net-emissions reductions. It is so confused it needs to be deleted
or completely rewritten.
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p 69 In the 25 Mt target pathways, reductions in emissions from agriculture
are responsible for between 13% and 22% of total net-emissions reductions,
and between 9% and 18% of emissions reductions in the net-zero target
pathways.

• Page 72 bottom. The problem of muddling inputs and outputs is manifest.
CH4 is already net-zero, and anyone knowing this would read it to allow
a net increase.

p 72 The aim would be to reduce emissions of long-lived GHGs to net-zero,
and reduce shortlived GHGs to a lower, yet positive, level.

Replace last sentence with;

shortlived GHGs to net-zero, if that has not already been achieved.

• Page 75 The following is based on the false premise that CH4 net-emissions
are not zero suggesting farming is treated more leniently than other sectors
of the economy. It should be removed.

p 75 But biological emissions (mainly methane) remain excluded.

• Page 200 and page 18. The statement below, very nearly recognises recy-
cling and, if was meant to do, so completely undermines earlier discussion
on emission targets. However one extra point needs to be made that, with
constant numbers of ruminants, methane recycles, and the steady state
situation exists now.

p 200 Because of their shorter lifetime, at any point in time, the stock of
short-lived gases can be understood as a function of emission inflows into
the atmosphere minus emission outflows. A steady-state stock of short-
lived gases is achieved when inflow equals outflow. A qualifying point is
that, to achieve a stable temperature, the stock of atmospheric short-lived
gases must continue to decrease very slightly over time. This is because
recent research shows that a very minor ongoing warming effect occurs
after atmospheric concentrations of CH4 have stabilised (Andy Reisinger,
pers. comm. 27 January 2018).

• Page 208. Again mention should be made that net-emissions of CH4 are
zero.

p 208 CH4 is New Zealand’s dominant short-lived gas. Total CH4 emis-
sions rose slightly between 1990 and 2015 (5.1%), but the proportion of
New Zealand’s emissions arising from CH4 has been decreasing over time
(due largely to greater emissions of CO2). Add But CO2 net emissions
are accumulating while CH4 are near zero.

• Page 223. The following statement, without reference to zero net-emissions
and recycling, creates a negative reaction to the treatment of CH4 p 223
For example, as agriculture sits outside the ETS, the methane (CH4) and
nitrous oxide (N2O) emissions from food production (eg livestock) .
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• Page 403. As has been stated above CH4 is already net-zero.

p 403 This report also recommends that mitigation targets should clearly
distinguish between short-lived and longlived GHGs (although there should
be a single cap within the NZ ETS). Emissions of some gases (such as
CO2) can stay in the atmosphere for centuries. Emissions of long-lived
GHGs must be reduced to net-zero at a minimum. Other GHGs (such as
methane, CH4) dissipate comparatively quickly.
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