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INTRODUCTION 

Qualifications and experience  

1. My full name is Stuart John Ford.  I am a Director of The 

AgriBusiness Group and work as an agricultural and resource 

economist based in Christchurch. I have a Diploma in Agriculture 

and Bachelor of Agricultural Commerce from Lincoln University and 

have undertaken post graduate studies in Agricultural and Resource 

Economics at Massey University.       

2. I am a member of the New Zealand Agriculture and Resource 

Economics Society and the Australian Agriculture and Resource 

Economics Society.  I am also a member of the New Zealand 

Institute of Primary Industry Management.  

3. I have spent over thirty years as a consultant in the agricultural 

industry, with the last seventeen years specialising in agricultural 

and resource economics and business analysis. 

4. I have undertaken a wide range of economic impact and cost benefit 

assessments of proposed statutory planning proposals. 

5. I have prepared evidence and presented it to Regional Council 

Hearings Panels as well as the Environment Court and Special 

Hearing Panels on Conservation Orders. 

6. I am the author of the report “Assessment of the requirement for, 

and the impact of, not providing sufficient irrigation capability to 

allow for root stock survival on the Waimea Plains” which was 

written for both Horticulture New Zealand (“HortNZ”) and the 

Tasman District Council. 

7. I have prepared and given evidence on the requirement for 

rootstock protection water in the Tasman and Gisborne District 

Councils’ water planning processes.   

8. I have been asked by HortNZ to provide this evidence.  

9. I have been provided with a copy of the Code of Conduct for Expert 

Witnesses contained in the Environment Court’s Consolidated 

Practice Note dated 1 December 2014.  I have read and agree to 
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comply with that Code.  This evidence is within my area of expertise, 

except where I state that I am relying upon the specified evidence 

of another person.  I have not omitted to consider material facts 

known to me that might alter or detract from the opinions that I 

express. 

Context and scope of my evidence 

10. My evidence addresses the HortNZ submission, further 

submissions and Bay of Plenty Regional Council’s (“BoPRC”) s42A 

Report response to the submissions on Region-wide Water Quantity 

– Proposed Plan Change 9 to the Bay of Plenty Regional Water and 

Land Plan (“PC9”) issues. In particular my evidence is focused on 

the issue of the provision of rootstock protection water. 

11. In the evidence that follows I consider the following matters: 

(a) The nature of horticultural land in the Region; 

(b) A definition of an allowance for root stock protection water; 

(c) My analysis of the economic impact on the horticultural 

sector of the allowance for sufficient root stock protection 

water; 

(d) Consideration of matters of priority of the provision of root 

stock protection water for Horticulture; and  

(e) My conclusions and recommendations. 

12. In preparing this evidence I have reviewed the following evidence 

and materials: 

(a) PC9; 

(b) BoPRC’s s42A Report; 

(c) The statement of evidence of Mr Chris Keenan; 

(d) The statement of evidence of Mr Nic Conland; 

(e) The statement of evidence of Mr Vance Hodgson; 
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Summary of conclusions 

13. It is my evidence that the impact of not providing sufficient capital 

root stock water would be severe for the individual producers, as 

well as the wider Regional economy.  

14. In my view, the best method to appropriately manage these effects 

is to grant priority status to crop protection water in line with the 

recommendations of Mr Conland as to how to calculate the 

requirement. 

THE NATURE OF HORTICULTURAL LAND IN THE REGION 

15. The productive area of avocados in the Bay of Plenty Region is 

approximately 2,296 ha and growing1. The Bay of Plenty represents 

60% of the industry by area and near 70% by value. 

16. The average size orchard in the Region is 2.2 ha which is made up 

of the 980 registered orchards in the Region. 

17. There is significant employment created from post-harvest 

operations and service providers to the industry. Intensive avocado 

production in the Region brings diverse employment and is reliant 

on high-quality specialist labour for pruning and harvesting, 

spraying, chipping and mulching, as well as fertiliser spreading. 

There are also numerous avocado nurseries in the Region. 

18. Nurseries, packers, marketers, spray contractors, fencing 

contractors, pruning contractors, and chipping and mulching 

contractors in the Region are all direct beneficiaries of the avocado 

industry. 

19.  The kiwifruit industry has 10,228 ha in production throughout the 

Bay of Plenty which is made up of the different varieties and 

locations as shown in Table 12. 

                                                 

1 Data on the Avocado Industry is sourced from the New Zealand Avocado association. 

2 Source: Zespri. 
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Table 1: Area in Bay of Plenty planted in Kiwifruit (ha).  

  

Zespri 
Green 
kiwifruit 

Zespri 
Green 
Organic 
kiwifruit 

Zespri 
SunGold 
and 
Organic 
SunGold 
(Gold3) 

Zespri 
Sweet 
Green 
kiwifruit 
(Green 14) 

All 
varieties 

 Katikati        966           31              501                    15         1,513 

 Opotiki        464           22              478                    14            978 

Tauranga     1,116         210              413                     8         1,747 

Te Puke     3,508           38           1,516                    88         5,150 

Waihi        100           20                51                    -              171 

Whakatane        439             4              206                    20            669 

    Total 10,228 

 

20. This area of kiwifruit employs a considerable number of people in 

the Bay of Plenty in both the on orchard sector and in the off orchard 

sector, which includes the sorting, packing and shipping of the fruit 

as well as all the servicing industries which also are highly 

dependent on the kiwifruit industry. There is a significant investment 

both on orchard and in the associated servicing industries in the 

kiwifruit industries from within the Region. 

21. The two combined fruit production industries are a major part of the 

land base industries in the Region and contribute greatly to both 

employment and the profitability of the Region’s economy. 

DEFINITION OF AN ALLOWANCE FOR ROOT STOCK PROTECTION 

WATER 

22. As I understand it, the provision for an allowance for rootstock 

protection water in this planning document is necessary to guide the 

individual catchments as to the necessity of considering its provision 

and the method of calculation of the amount. 

23. What HortNZ is proposing is that allowance should be made for the 

provision of sufficient water to maintain the root stock during 

prolonged periods of drought. HortNZ is not proposing that sufficient 

water is made available to maintain the productive capacity of the 

plants, just that sufficient water is made available to keep the plants 

alive. 
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24. In this respect it is exactly the same as the provision of livestock 

drinking water which is designed to keep the animals alive. What 

HortNZ is proposing is that the same facility is provided for the 

horticultural producers in that they can retain the core of their 

businesses, their rootstock. 

25. This is primarily because the loss of the plants would mean that the 

growers and the wider economy would have to survive for a 

prolonged period of time before the land can come back into full 

production and be able to provide a positive financial return. 

26. My previous experience with calculating the requirements for 

rootstock protection water indicate that the first thing that is required, 

is to calculate the time span between when the irrigation restrictions 

will occur and when the water is required to be provided to the plants 

to keep them alive. The biggest factor in this calculation is the water 

holding capacity of the soils on which the crops are grown. 

27. Then analysis of the flow statistics of the water body are necessary 

to determine whether demand for root stock protection water is likely 

to occur. I would suggest that as this is a planning regime that it 

would be very wise to incorporate anticipation of the impact of 

climate change into this calculation in order to future proof the 

planning document. 

28. Then the volume of water required can be calculated using the 

formula suggested by Mr Conland. 

 

ECONOMIC IMPACT OF THE PROPOSAL 

The impacts of water not being available on orchard. 

29. The impacts that occur on the Kiwifruit Model is for the drought effect 

occurring before the picking of the fruit and therefore there is 

complete loss of income in the first year with only the harvesting 

expenditure being saved. Once replanted there is no production in 

year one, 40% of optimum productivity in year two, 75% in year 

three and full productivity in year four after replanting. In other 

words, six years since the drought event. 
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30. In the case of avocado production, the picking season is more 

drawn out and therefore there will be some income in the year in 

which the drought occurs. However, then there is a two year period 

when no production is gained and then production is very low in the 

next year (5% of optimum) and then takes three more years before 

it reaches the optimum production. 

31. In order to demonstrate the economic consequences of not 

providing for rootstock protection water I have modelled both 

kiwifruit3 and avocados4 with the provision of rootstock protection 

water, and without rootstock protection water.  

32. I have assumed that the necessity for the provision of rootstock 

protection water occurs for one year in every 18 years of production. 

This is not calculated from any river flow data it is simply to indicate 

the order of potential impacts that could occur in the Region. 

33. In the following tables the information is provided on a per hectare 

(ha) basis. 

Table 2: Gross Revenue With and Without Root Stock Water 
($/ha) 

 
With Root 
Stock  
Water 

Without Root 
Stock  
Water 

Difference 

Kiwifruit 43,160 36,326 -6,834 

Avocado 31,273 22,968 -8,305 

Total 74,433 59,295 -15,138 

 

34. As can be seen from Table 2 there is a considerable reduction in 

the average Gross Revenue between the scenarios with and without 

the provision of rootstock protection water. For kiwifruit there is a 

                                                 

3 Data gained from previous work modelling the requirement for rootstock protection water on the Waimea 
plains and updated from dated from Zespri. 

4 Data provided by Avocados New Zealand. 
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16% reduction in average Gross Revenue and for avocado’s there 

is a 26% reduction. This reduction is caused by the period when the 

new plants are growing and the relatively long time that it takes until 

they are back into full production. 

35. In order to reflect the cost over time the results are also presented 

as a Net Present Value (“NPV”) in Table 3. The NPV is calculated 

over the full 18 years of the event, discounted at 8% per annum. I 

note that the year in which the (drought) event is scheduled has the 

potential to influence the result of an NPV analysis. In this instance, 

I have scheduled it to occur in the second season. 

Table 3: Net Present Value With and Without Root Stock Water 
( $/ha) 

 
With Root 
Stock  
Water 

Without Root 
Stock  
Water 

Difference 

Kiwifruit 181,402 40,101 -141,302 

Vineyard 173,455 33,419 -140,036 

Total 354,857 73,519 -281,338 

 

36. The results of this analysis show that there is considerable loss of 

NPV. The losses are suffered by both the Kiwifruit and Avocado 

Models because of the relatively long period before they get back 

into full production.   

37. The effects on Gross Margin (Gross Revenue – Farm Working 

Expenses) are shown in Table 4. It should be noted that the figure 

reported is the average of the Gross Margin of the 18 years. 

 

 

 

Table 4: Gross Margin With and Without Root Stock Water 
($/ha) 
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With Root 

Stock 
Water 

Without Root 
Stock 
Water 

Difference 

Kiwifruit 19,356 8,225 -11,131 

Vineyard 18,508 8,400 -10,108 

Total 37,864 16,625 -21,239 

 

38. The Gross Margin Analysis shows that there is a 57% drop in the 

total Gross Margin for kiwifruit and a 54% drop in the avocado Gross 

Margin figure as a result of there not being any root stock survival 

water. 

39. In my opinion, if the likelihood of the events occurring are the same 

as I have modelled (one event every 18 years) the degree of the 

negative financial impacts would mean that it would only be the most 

optimistic growers who would replant their orchards again if there 

was not the protection of root stock protection water available. 

The impacts on employment 

40. Employment impacts have been calculated from indications of 

employment gained from previous work carried out in order to 

ascertain the number of people employed in the beyond-orchard 

part of the chain. The employment factors expressed here all reflect 

a Full Time Equivalent (“FTE”) worker. Many of the jobs offered in 

the industry are part time in that they only offer employment from 4 

weeks to 20 weeks of the year, and during that time they only offer 

employment when picking and packing is occurring. 

41. It should be noted that the figures presented in this section and 

shown in Table 5 reflect the annual average employment statistics 

for the whole 18 seasons. That is the total employment figure for the 

whole 18 years divided by 18 years.  

Table 5: Employment With and Without Root Stock Water (FTE 
/ ha). 
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With Root 

Stock 
Water 

Without Root 
Stock 
Water 

Difference 
 

Kiwifruit 1.97 1.68 0.29 

Vineyard 0.35 0.28 0.07 

Total 2.32 1.96 0.36 

 

42. The highest impact of the loss of employment is felt in the kiwifruit 

sector which would lose 15% of its current jobs. The avocado sector, 

which is less employment intensive, would lose 20% of the jobs but 

from a much lower base. 

It should be noted that the employment estimation presented here 

is just for the direct employment involved in growing and handling 

the fruit. The flow on jobs which are also associated with the industry 

are not reported. 

PRIORITY FOR HORTICULTURE 

43. The current water allocation system in the Region is not 

economically efficient.   

44. In my view, the amendments proposed by HortNZ are one way of 

moving the allocation of water towards a more efficient use 

scenario. 

45. There are three major types of efficiency of water use. The first is 

Technical Efficiency, which determines the rate at which 

resources, capital, and labour are converted into goods.  More 

goods produced for a given set of resources equates to higher 

technical efficiency. The next is Allocative Efficiency in which 

resources are optimally allocated to the production of different sets 

of goods in such a way that the welfare of society is maximised. The 

third is Dynamic Efficiency which allows use patterns to evolve 

over time. 

46. Irrigation applications on horticultural crops are of a lower volume, 

are applied directly at the plant and its rooting environment and are 
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generally applied more regularly than that for pastoral agriculture. 

They therefore achieve a higher technical efficiency than pastoral 

farming irrigation practices.  

47. Horticulture is also very efficient when it comes to allocative 

efficiency. This relates to the value generated from the use of the 

water resource. This is generally measured as dollars generated per 

cubic meter of water used ($/m3). The combination of high gross 

returns and the relatively low total amount of irrigation water used, 

mean that horticulture achieves measures many times that of 

alternative uses of the water. 

48. I would also point out that pastoral agriculture is not solely 

dependent on irrigation and has alternative means of providing the 

feed to produce the gains made from irrigation. These range from 

purchasing or making hay and silage to introducing a range of 

alternative purchased feed sources such as molasses, grain meal, 

maize silage, palm kernel etc.  

49. In terms of establishing priority to horticultural use, I consider that 

there is good justification for horticultural use to be granted priority 

status at times of water shortages or low flows over all other 

irrigation users. The times when water is essential to plants coincide 

with times when water shortages occur. If water was shut off to 

those crops the growers would suffer the threat of losing their base 

stock, the plants may die. 

50. At present, as proposed, horticultural irrigators would need to cease 

irrigating along with pastoral irrigators once trigger levels are 

reached. As already explained, the pastoral irrigators have 

alternative means to provide for the feed that they would lose. The 

people who would suffer the most harm financially from these 

restrictions would be the horticulturalists. Considering the high 

returns to horticulture per unit of water consumed this would cause 

considerable losses. I therefore consider that horticulturalists should 

receive priority in terms of access to irrigation water over the 

pastoral uses. This would require pastoral users to lose access to 

water before horticulturists in times of water restrictions. 
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51. My understanding is that HortNZ seeks the priority based on both 

the grounds of economic efficiency and equity. 

52. In economics an equitable solution is one in which the 

apportionment of resources or goods among the people is 

considered fair. This is sometime contrary to the aim of absolute 

efficiency but there are many examples of councils making 

decisions based on the equity of a situation rather than what is the 

most theoretically efficient solution.  

53. I consider that equity considerations are at the heart of much of the 

work of councils. 

54. In my view granting horticultural growers priority status over the use 

of water would be a far more economically efficient means of 

achieving their continued business.  

55. I would also like to point out that at present, there is a very imperfect 

allocation of water in times of drought. What HortNZ is seeking, is a 

step towards a more efficient allocation of water during times of 

drought by establishing a priority of water use in favour of 

horticulture through the provision of rootstock protection. It will not 

achieve perfect economic efficiency (which is unachievable in the 

real world) but, in my view, it is a more efficient allocation.  

CONCLUSIONS AND RECOMMENDATIONS 

56. My evidence is based on a theoretical model because it is 

necessary to calculate the actual requirement for rootstock 

protection water on a catchment by catchment basis. In some 

catchments there will be no need to provide for rootstock protection 

water because the flow statistics indicate that the period when 

access to irrigation is restricted are for short periods when there is 

sufficient moisture maintained in the soil to keep the plants alive. In 

some instances it may well prove that the opposite is the case and 

that there are long periods when access to irrigation water is 

restricted and there will not be sufficient moisture retained in the soil 

to keep the rootstock alive. 

57. What I have shown is that if the latter situation is the case, that the 

potential negative economic impacts to the growers, to the servicing 
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industries and to the wider regional economy are potentially quite 

large. 

58. What HortNZ is proposing is that you allow for the provision of 

rootstock protection water as calculated by Mr Conland, in my view, 

this will enable a more efficient allocation of water that achieves the 

aims of the RMA.  

 

Stuart John Ford 

8 March 2018 


