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Introduction 

1. Following my oral evidence, I received two sets of written questions from 

claimant counsel: 

1.1 Bennion Law, 8 May 2026.1 

1.2 Te Whenua Law and Consulting Limited, “Appendix A: Questions 

in writing for Hearing Week 7 Witnesses”, 8 May 2026.2 

2. While both sets of questions do not appear to me to relate directly to my 

original brief of evidence (30 September 2025, #A127), reply brief of 

evidence (14 April 2026, #A127(c)) or summary of evidence (28 April 2026, 

#A127(d)), I nevertheless endeavour to answer the questions posed as best 

I can.  

3. I also respond to Mr Fletcher’s request for me to clarify why a study I relied 

on (Wai 3325, #A157, pp. 269 – 331) only analyses Māori freehold land. 

Bennion Law questions 

Question 7 

4. Do you agree that there is currently a wide range of estimates of GDP losses 

at increased global warming levels among reputable economists? 

Question 8 

5. If you agree, do you have any general comment on these studies, in 

particular why there is a wide range? 

Answer 

6. These two questions were asked in the context of the following table, 

which was presented to me as I gave oral evidence:3 

 
1  Wai 3325, #3.2.329. 

2  Wai 3325, #3.2.328(a).  

3  Network for Greening Financial System Damage functions, NGFS scenarios, and the economic 
commitment of climate change: An explanatory note (2024) at 14 
<https://www.ngfs.net/system/files/import/ngfs/media/2024/11/05/ngfs_scenarios_explanatory_not
e_on_damage_functions.pdf>.  
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Answer to Question 7  

7. I address two parts of the question posed; what constitutes whether: 

7.1 there is currently a wide range 

7.2 an economist is reputable. 

8. I have not examined all available studies estimating economic loss from 

global warming. I am therefore not in a position to provide a view on the 

degree to which the studies contained in the table represent the stock of 

knowledge pertaining to estimated GDP losses from global warming.  

9. If I focus on just the estimates in the table (and the column showing 2o C 

global warming), on the face of it there is a range of estimates. However, 

whether that range is wide is open to question. Common statistical 

measures do not support the conclusion that there is a wide range. The 

median (middle figure when ordered) is 2%, the mode (the figure that 

appears the most) is 1% and the mean (the average of the figures) is 4%. 

The sample standard deviation (a measure of the spread of the data) is 

0.54. In general, the closer the standard deviation is to zero, the closer the 

data points are to the mean (i.e. they are less dispersed) while a larger 
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standard deviation means that the data points are spread further away 

from the mean. 

10. It is not for me to say whether a particular economist is reputable (or not).  

Answer to Question 8  

11. While I do not necessarily agree that there is (at least from a statistical 

point of view) a wide range of estimated GDP loss from global warming, I 

would reiterate the comments on uncertainty in my original evidence,4 

reply evidence,5 and evidence summary.6 Uncertainty around the nature 

and robustness of the estimates is at least as important, if not more 

important than the magnitude and spread of the estimates themselves. 

Uncertainty can be driven by different models/methods, limited data 

availability, assumptions about level versus growth effects, coverage of 

climate variables and risk types, and scenario calibrations.  

12. I do note that the Network for Greening Financial System paper (the source 

of the table shown above) recognises the inherent uncertainty in modelling 

climate change impacts: “…although the exact severity of future climate 

damage remains highly uncertain…”7 and “[A]dditionally, uncertainty 

around loss projections remains high”.8 Further, I note that the major 

paper relied on in the Network for Greening Financial System (2024) paper9 

was retracted by the authors following concerns post-publication, 

including that uncertainty was underestimated. Subsequent corrections 

raised the range of uncertainties (from 11-29% to 6-31%).10 

 
4  Brief of evidence of Kieran Murray, dated 30 September 2025 (Wai 3325, #A127) at [24], [24.1],[24.2]; 

[29]; [74]-[79];[84].  

5  Brief of evidence of Kieran Murray in reply, dated 14 April 2026 (Wai 3325, #A127(c)) at [33]. 

6  Summary of evidence of Kieran Murray, (Wai 3325, #A127(d)) at 33. 

7  Above n 3 at 3. 

8  Ibid at 4.   

9  Kotz M, A Levermann and L Wenz “The Economic Commitment of Climate Change” (2024) 628 Nature 
551. 

10  Kotz M, A Levermann and L Wenz “Retraction Note: The Economic Commitment of Climate Change” 
(2025) 648 Nature 764. 



4 

10263828_2 

Te Whenua Law and Consulting questions 

Question 1 

13. Are you aware that within Aotearoa Māori own about 50% of the 

aquaculture industry?  

Answer 

14. No. 

Question 2 

15. Are you aware that aquaculture is considered a relatively low carbon 

emitting sector compared to farming of terrestrial livestock?  

Answer 

16. No. 

Question 3 

17. Do you agree that, as part of the climate change strategy the Government 

should support the climate transition into low emitting sectors such as 

aquaculture?  

Answer 

18. As per my evidence, such decisions are inherently political, that require 

value judgments about who pays, who benefits and when.11 Policies that 

are inherently political can be developed within processes that are 

designed to achieve broad consensus and deliver credible commitments. 

To the extent that the Government’s climate strategy involves such 

processes, applies value judgments, and achieves broad consensus as well 

as delivering credible commitments, then I would not disagree. 

Question 4 

19. At paragraph [51] of his brief of evidence (Wai 3325, #A57) our witness 

Te Arawa Fisheries CEO Peter Rice, notes that Te Arawa Fisheries want to 

see more urgency and funding from Government to significantly increase 

 
11  Above n 4 at [50];[51]. 
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R&D spending to address adaptation and mitigation strategies related to 

wild fishing and aquaculture.  

Answer 

20. I have not reviewed the evidence of Mr Rice. 

Question 5 

21. Do you agree that, as part of the climate change strategy the Government 

should support Māori in their aspirations to develop and grow 

opportunities in wild fishing and aquaculture?  

Answer 

22. As per my evidence, such decisions are inherently political, that require 

value judgments about who pays, who benefits and when. As an 

economist, I would look to see that any Government intervention had 

clearly defined a problem or opportunity (i.e. that there was a market 

failure which could be mitigated by government intervention), identified 

and analysed available options, considered the distributional effects of any 

action and was able to be implemented efficiently. Economic benefits 

should outweigh economic costs.  

Question 6 

23. Would you agree that research and development funding is critical to 

growing these opportunities for iwi?  

Answer 

24. I have no particular expertise on funding, but research and development 

can lead to innovations which could improve dynamic efficiency and hence 

productivity. 

Question 7 

25. Would you agree that the improvement of infrastructure in New Zealand’s 

regions is also important to increasing the productivity of the fishing and 

aquaculture sector?  



6 

10263828_2 

Answer 

26. I have no particular expertise in regional development and the extent to 

which infrastructure plays a role in the fishing and aquaculture sector. 

Question 8 

27. Would you agree that capital spending and research and development are 

primary drivers of productivity?  

Answer 

28. Yes. 

Question 9  

29. At paragraph [58] of his evidence, Mr Rice posits that “Development 

support would be best done through an R&D missions lead focus and 

combining this with a development bank model for early to late investment 

funding with the appropriate expertise to project manage - think of 

Kanoa Regional and Economic Development Agency with a larger balance 

sheet and expert teams on development and project management with set 

strategic missions away from political interference.” Would you like to 

comment?  

Answer 

30. I have not reviewed the evidence of Mr Rice. I have no comment. 

Question 10 

31. Would you agree that there are many examples across the world of the 

success of development banks in spurring infrastructure and innovation? 

Answer 

32. I am not familiar enough with development banks across the world to 

comment.  

Question 11 

33. Are you aware that many European development banks are targeting 

funding to support climate change and adaptation?  
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Answer 

34. No.    

Question 12  

35. Do you agree that an Aotearoa Development Bank could operate like many 

of the most successful development banks in Europe?  

Answer 

36. I am not familiar enough with development banks across the world to 

comment. 

Question 13 

37. Do you agree that a lack of capital in our system creates a scarcity of funds 

and an unwillingness to take risk for example in burgeoning sectors?  

Answer 

38. I have no insight into either the availability of funds or the risk appetites 

for those in “burgeoning sectors”.  

Question 14 

39. Against this backdrop, do you agree that increased Crown R&D and 

development funding for Māori aquaculture would dually recognise the 

Treaty partnership whilst supporting wealth creation and equitable 

economic development for Māori?  

Answer 

40. I do not have the requisite expertise in Treaty matters to comment.  

Question 

41. Mr Fletcher asked Mr Murray to clarify why a study he relied on (Wai 3325, 

#A157, pp. 269 – 331) only analyses Māori freehold land. Mr Murray 

advised that he would like to review Mr Fletcher’s critique of the relevant 

study and respond accordingly. Counsel for the Crown are to file 

Mr Murray’s response. 

Answer 

42. At paragraph 25 of my evidence (Wai 3325, #A127), I observed: 
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42.1 This is because the Māori economy is more heavily concentrated 

in primary production and tourism than the broader New Zealand 

economy, though it is becoming more diversified. 

Sykes & Co questions 

Question 

43. Mr Fletcher asked Mr Murray to clarify why a study he relied on (Wai 3325, 

#A157, pp. 269 – 331) only analyses Māori freehold land. Mr Murray 

advised that he would like to review Mr Fletcher’s critique of the relevant 

study and respond accordingly.  

Answer 

44. I cited (at footnote 13) in support of this statement the study by 

Hillmarè Schulze, et al.12 Appendix A of that report describes its 

methodology and data sources. That report does not rely on an analysis of 

Māori freehold land. 

45. Mr Fletcher took me to a study by BERL, 2021: Māori economy emissions 

profile.13 I cite that report in Appendix 1 of my evidence as providing one 

example of a definition of the Māori economy. I cite other reports 

providing other definitions. I do not otherwise rely on the BERL 2021 study. 

46. The sentence in the BERL report which states “Due to data limitations, this 

analysis only covers Māori freehold land” (page 4) appears, on my reading, 

to relate to the analysis presented by BERL in section 2.4 of its report. BERL 

describes the analysis in that section as “insights into carbon dioxide (CO2) 

removals by the Māori forestry sector” (page 4). The Te Ōhanga Māori 

study is much wider in scope and draws from a diverse data set. 

 
 

 
12  Hillmarè Schulze, et al Te Ōhanga Māori – the Māori Economy 2023 report (Ministry of Business, 

Innovation and Employment, 2024). 

13  Andrew McMillan, Hannah Riley, Hugh Dixon Māori economy emissions profile (BERL, 2021).  
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Signed: ______________________________  
 Kieran Murray 
 

Date:    5 June 2026 
 

 
 




