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Overall this is a well-researched and comprehensive analysis that clearly identifies the opportunities 
for climate change mitigation activities in New Zealand, along with the barriers. It builds on the Royal 
Society of New Zealand’s 2016 report “Transition to a Low Carbon Economy for New Zealand” 
(https://royalsociety.org.nz/what-we-do/our-expert-advice/all-expert-advice-papers/climate-
change-mitigation-options-for-new-zealand/ ) and on the Vivid Economics 2017 report “Net Zero in 
New Zealand” (http://www.vivideconomics.com/publications/net-zero-in-new-zealand ). Given the 
environmental goals of the present Government, the study is timely. It has exceeded my 
expectations when the previous Government first asked the Productivity Commission to undertake 
the study and has made a major contribution to future policy development, the work of the Interim 
Climate Committee and the forthcoming debate on the Zero Carbon Act. 

The report widely quotes direct comments made in the submissions and engagement meetings 
which often gave its recommendations greater credibility. (The comments I made in one of the latter 
(by phone) have been largely incorporated though my name has been omitted from the list of 
engagements).  

I am grateful to be able to make the following comments on the draft. (Note page numbers where 
quoted refer to the hard copy of the draft). 

1) Although urgency is mentioned at times, there is no clear statement made in the findings 
that further delaying actions will be costly1 and also result in higher total emissions over the 
same period (as shown in Fig 2.1) 

2) The potential for using biomass resources for bioenergy heat and power are poorly 
presented. “Biomass generation” (an incorrect term used in the report -e.g.pages 7 and 332 
- that implies the growing of plants!) is a mature technology. It should not therefore be 
linked with “tidal generation2” that “may have emerged” by 2050. 
It is not clear how much potential for bioenergy deployment for heat and power was 
included in the modelling. Already several cogeneration plants exist in NZ that use wood 
process residues (such as the Kinleith pulp plant’s 39 MWelectric combined heat and power 
plant using bark). In Sweden and Finland numerous cogeneration plants, up to 400MWelectric 
capacity have been operating for decades using forest residues as fuels, and in Denmark and 
Germany using cereal straw, to provide industrial process heat, district heat, and electricity 
to meet demand from local towns and urban communities. The technology and logistics 

                                                           
1See the recent Westpac report:  https://www.westpac.co.nz/who-we-are/sustainability-and-
community/looking-after-our-environment/climate-change/climate-change-impact-report/  
2 This is also an incorrect term. It should be “ocean energy” that includes capturing the energy from ocean 
currents, waves and tidal ranges.  The potential is covered in detail in Chapter 6 of the IPCC Special Report on 
Renewable Energy, 2011 http://www.ipcc.ch/report/srren/  
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systems are well understood including the integrated harvesting and chipping of forest 
residues at the same time as log extraction. Such an approach has already been undertaken 
in central New Zealand in the past and if carried out more frequently, would help to avoid 
the recent problems in Nelson and Tolaga Bay of the discarded forest residues being washed 
into rivers under high rainfall events causing greater flooding and damage to structures. 
 

3) It is good to note the understanding that establishing more forests sinks can only be a 
temporary measure that buys some time before domestic emissions will have eventually to 
be reduced to net zero. On a global basis, few countries will be able to offset their emissions 
in this way by any significant amount due to limited land availability. Therefore as I 
understand it, the international rules for the practice still being negotiated through the 
UNFCCC could be restrictive. 
Similarly, purchasing international carbon credits is also only a means of delaying the 
inevitable need to reduce our domestic emissions. 
 

4) Modelling of the mitigation pathways (Chapter 3) provides some helpful analysis. However, 
it appears from the Transport description (page 61) that the scenarios may be too 
conservative. Taking transport as an example, the main emphasis described is on light duty 
EVs whereas Chapter 11 covers a much broader discussion. I agree that there is good 
potential for electric buses, E-bikes, biofuels, hydrogen, autonomous vehicles, further 
improvements in efficiencies of internal combustion engines, aviation and heavy duty 
vehicles. But there is also a range of likely behavioural changes, movements away from car 
ownership, increased transport demand through internet shopping3, use of delivery drones 
etc.  
It is not clear how visionary the pathway scenarios out to 2050 are. It is of course impossible 
to predict the rate of uptake of such technologies and behavioural changes, but it is clear 
there will be major changes, especially within the present transport sector. Overall, it 
appears the modellers may have been somewhat conservative in their future vision, even 
under the disruptive decarbonisation (DD) scenario.  

5) Discussion around Fig. 3.9 does not mention why hydrogen production increases or its 
source.  
There is no change to urea production by 2050 compared with 2015, which begs the 
question whether the models have taken account of projections for future gas reserves and 
competing uses. Or has it been assumed there will be sufficient gas to meet all potential 
demands out to 2050 – as in Fig 3.7 for electricity? If so, can this be justified? 

6) The agricultural emission pathways (Fig. 3.11) all show emissions of around 30 Mt CO2-eq by 
2050. Globally the agri-food sector produces around 22% of total GHGs (see 
http://www.fao.org/docrep/014/i2454e/i2454e00.pdf ). To meet the Paris Agreement 
targets, this sector also has to play a major part in reducing its emissions, as well as its 
impacts on water, land degradation, biodiversity, energy demand, nutrient demand etc.  

7) “As well as energy, climate change discussions should focus more on food production and 
cutting food waste, but a lack of knowledge is fuelling public resistance. All these things can 
help us ensure that, in producing the food that we need to feed the billions of people on this 
planet, we're not destroying the planet in the process. Barack Obama, 26 May, 2017. 

                                                           
3 The expectations of Amazon customers to have a 24 hour delivery time for example, has to result in relatively 
higher GHG emissions. 

http://www.fao.org/docrep/014/i2454e/i2454e00.pdf


The transition of the sector to a circular economy, reducing food losses and wastes, reducing 
demand for animal proteins, increasing urban agriculture and synthetic protein production 
methods (as acknowledged in Box 10.11) are inevitable. These global trends, already 
underway, do not appear to be included in the pathways. 

8) In the discussion on “opportunities for reducing waste emissions” (e.g. Fig 0.6) reducing the 
waste of food at retail or consumption levels is not mentioned, yet it would help reduce the 
energy, GHG emissions and water inputs as well as the land and labour needed for the 
production, processing, storage and distribution of the food that is discarded.  

9) Land use change to ‘horticulture” by up to 1.5 Mha is significant under the DD pathway. This 
appears to be a somewhat crude assessment since it is not clear whether land suitability 
(e.g. soil type, terrain, annual rainfall, etc) has been taken into account. Also it is not clear 
whether less intensive, large area arable crops such as peas, pulses, sunflower, oilseed rape 
and cereals are included under this “horticulture” term. Clarification of what is included 
under the term “horticulture” is recommended. 

10) Areas with potential for emission reductions (Fig. 3.14) could also include renewable heat 
and electricity – the latter aiming for 100% share of total generation but also needing to 
account for the projected more than doubling of electricity demand to 90 TWh by 2050 
(https://www.transpower.co.nz/sites/default/files/publications/resources/TP%20Energy%2
0Futures%20-%20Te%20Mauri%20Hiko%20%2021%20May'18%20-%20web.pdf ). 

11) It is stated that CCS  is “rapidly evolving” (page 347). Yet on page 360 it states “Use of CCS is 
slowly growing worldwide”. The latter is correct, especially since very few of existing CCS 
projects are linked with thermal power generation or industrial plants but are commonly 
part of oil and natural gas extraction when the separated CO2 is reinjected to obtain greater 
volumes of oil/gas from the well. Until a high C price incentivises power plants to invest in 
CCS, progress will be slow. Similarly for C sequestration using biochar incorporation into 
soils, unless crop productivity results (and this is not normally the case) there will be limited 
incentive for a landowner to carry out such a practice. 
The IPCC integrated assessment models (IAMs) in the AR5 highlight the need to achieve 
negative emissions before the end of this century. Bioenergy linked with CCS (BECCS) is the 
known technology showing most potential in the IAMs to meet this ambition, yet this is not 
included in this NZ analysis.  

12) Although several co-benefits resulting from mitigation actions are mentioned throughout 
the report (such as improved human health, reducing traffic congestion), their financial 
values are not included in the sections covering investments. In a full cost/benefit analysis, 
they should be a key part of the analysis.  

13) Black carbon emissions are mentioned once as “soot”. Although relatively minor in NZ, this 
short-lived climate forcer arising from, inter alia, diesel fuel and biomass combustion should 
be included in the analysis. 

14) Page 202, line 4 should be “2080 and 2100” I think. 
15) How can NZ achieve a widespread transition away from fossil-fuel vehicles? 

The Transport chapter 11 includes the range of emission reductions possible through fuel 
substitution, vehicle performance efficiency improvements, development of infrastructure 
and modal choice. These are widely discussed in Chapter 8 of the IPCC 4th Assessment 
Report – Mitigation 2014 (that I led - see https://ipcc.ch/pdf/assessment-
report/ar5/wg3/ipcc_wg3_ar5_chapter8.pdf ).  
Not so well discussed in the current text are the behavioural changes that are already 
becoming evident in the younger generation who are making the choice not to own a car. 
Mobility is a basic need for everyone. But if this can be met in future years by autonomous 
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vehicles providing a service similar to Uber using advanced IT systems to efficiently move a 
passenger from A to B and deduct the fare directly from a bank account, coupled with 
community-owned car sharing schemes, good public transport systems, and the deployment 
of simple, light-weight, enclosed, E-bike commuter/shopping modules, why would anybody 
living in cities in the future choose the costly option of owning their own car? This vision is 
not too far away from the Government’s evolving current transport policies. Low-carbon 
freight movements also have good potential. 
One further point on transport and the ETS is that the draft correctly states the current ETS 
has been totally ineffective in reducing vehicle fuel consumption. One reason not mentioned 
is that many car and truck drivers do not realise they are paying anything towards the ETS 
when purchasing fuel. If GST contribution can be shown on the bill, why cannot the ETS 
contribution also be shown, even allowing for a varying C price? This would create a greater 
awareness of the price that has to be paid to emit carbon by the consumer. 

16) The discussion on page 352 about the pros and cons of using biomass for energy needs 
careful review based on scientific rigour. Based on the science and proven activities 
overseas, the statements attributed to Graymont and Horticulture NZ and the various 
statements below are largely incorrect. For example, the energy content of woody biomass 
varies with its moisture content, as does its weight. If air-dried to around 40-50% moisture 
content (wet basis), it has a net energy content of around 13-16 MJ/kg. This can range from 
~18 MJ/kg for pellets to ~8 MJ/kg for freshly harvested chips. Coal has an energy content 
ranging from around 15 MJ/kg for lignite (brown coal) to ~30 MJ/kg for bituminous (black 
coal). It is correct that if a coal burner is converted to run on woody biomass, the heat 
output capacity declines. It is misleading to state that “carbon emissions from burning 
biomass can stay higher for decades than if fossil fuels had been used”. The energy content 
of a truck load of woody biomass depends on the moisture content and form of the material 
(e.g. as slash, chips or pellets) and the energy content of the same truck if loaded with coal 
will depend on the coal type. Therefore claiming 7 to 10 truckloads of woody biomass 
equate to one truckload of coal is also misleading. 
 
It is therefore recommended that the Productivity Commission organise a short 
meeting/workshop of a range of stakeholders and submitters in order to clarify the issues 
around this relatively complex renewable energy source. This would enable full 
comprehension of the potential and barriers for bioenergy as a mitigation option for heat, 
power and transport fuels (including for aviation) to be made. It would thereby ensure that 
the final report will provide accurate recommendations on the potential for bioenergy, 
particularly since increasing the area of plantation forests and horticultural/arable areas as 
proposed will result in a larger biomass resources from by-product residues becoming 
available in the future. 

 


