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Qualifications and experience 

1. My full name is Nicola Jane Smith.  I currently hold the position of Associate Director 

at Market Economics Limited (M.E), an independent research consultancy at which I 

have been employed over the last 10 years.  

2. I have both a Bachelor of Laws and a Bachelor of Science (geography major) from 

Victoria University of Wellington. I also have a PhD in ecological economics from 

Massey University. 

3. I have experience in combined environment-economy modelling and evaluation, with 

particular emphasis on the interrelationships between economic systems and 

biogeochemical processes. In the course of my PhD research I developed static and 

dynamic models of the global economy interconnected with the earth’s nitrogen, 

phosphorus and other biogeochemical cycles. I created global accounts of the flow of 

nitrogen and phosphorus materials within the environment, and between the 

environmental and economic systems. I examined scenarios of future economic 

change, and evaluated the biogeochemical implications, including by way of changes 

in agricultural nutrient production and energy-related emissions.  

4. During my years at M.E I have developed or contributed to the development of a 

variety of models of New Zealand’s regional and national economies, primarily input-

output, computable general equilibrium and system dynamics economic models. 

These have been used for simulating growth patterns, trends and change, mapping 

interrelationships between economic industries and regions, charting resource use 

and residual generation by economic activities, and testing policy options. I have 

authored more than 35 research or consultancy reports, and six journal articles or 

book chapters that are either concerned with describing this modelling work, or more 

generally outlying economic theory and frameworks to support decision making. 

5. In 2010, prior to undertaking the study that is the topic of my evidence, I was part of a 

project team consisting of Environment Bay of Plenty, BECA, NIWA, AgResearch, 

GNS Science, Nimmo-Bell Ltd, and other staff at M.E involved in identifying and 

evaluating possible intervention packages to reduce nutrients produced by primary 

activities within the Lake Rotorua catchment. M.E’s role was specifically to undertake 
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economic modelling and produce a report evaluating the regional and national 

economic impacts associated with three alternative implementation packages.1  

6. I have undertaken economic modelling and contributed to the production of written 

reports in four other studies concerned with evaluation of freshwater-related policies 

and initiatives. This work was commissioned by two local government organisations 

and by DairyNZ. Specifically the studies were the 2010 Waikato Independent 

Scoping Study and 2015/2016 Healthy Rivers Waiora project for Waikato Regional 

Council, the Horizons One Plan Change analysis in 2013 for DairyNZ and a 

preliminary analysis of water quality management for Greater Wellington Regional 

Council in 2014. I am also currently involved in developing the Southland Economic 

Model for Environment Southland. This is a multi-regional dynamic economic model, 

incorporating agricultural and municipal nutrient mitigation options, that is intended to 

be used for the development of freshwater limit-setting policies. At present I am 

modelling the economic impact of the Kaikoura earthquakes.  

7. I have read the Expert Witness Code of Conduct set out in the Environment Court’s 

Practice Note 2014 and I agree to comply with it.  I confirm that the issues addressed 

in this statement of evidence are within my area of expertise, except where I state I 

am relying on the specified evidence of another person.  I have not omitted to 

consider material facts known to me that might alter or detract from my expressed 

opinion.  

Scope of Evidence and Summary  

8. My evidence explains the scope of the modelling work M.E undertook for the Regional 

Council, and the outcomes.  I also explain how economic impact analysis ("EIA") 

utilising an economic input-output model works and some of the base assumptions, 

including why this type of model was used.  

Contract brief: 

9. In short, the object of the modelling was to compare alternative scenarios for nitrogen 

discharge allocation among landowners to see what the potential impacts were at the 

wider district and regional levels. The purpose was to help inform Council and 

stakeholders of the potential outcomes of the different allocation options under 

different trading assumptions. 

                                                
1
 Market Economics Ltd. 2011. Intervention Packages for Lake Rotorua: Evaluation of Regional and 

National Economic Impacts. Market Economics Ltd, Takapuna. 
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10. Our project was to take information on farm systems and land use change for the 

Lake Rotorua catchment under alternative allocation options, as derived from the farm 

system and catchment modelling by Parsons, Doole and Romera, and use a multi-

regional economic model to assess the wider district and regional economic impacts 

associated with the alternative allocation options.   

11. The farm systems and catchment modelling considered eight nitrogen allocation 

scenarios, each involving alternative assumptions about the way in which nitrogen 

discharge rights were initially allocated among land owners.2 M.E was requested to 

consider three of these eight scenarios in its economic analysis. These were:  

(a) Single sector target scenario (Scenario 1). Each sector is allocated a constant 

amount of nitrogen. For dairy 45.52kgN/ha/yr; drystock 20.78kgN/ha/yr; 

forestry 3kgN/ha/yr. 

(b) Natural capital allocation scenario (Scenario 4). Allocation is based on the 

inherent productivity of each spatial zone.  

(c) Sector ranges scenario (Scenario 8). Provides a range for dairy and a range 

for drystock. For dairy 40-53kgN/ha/yr with an average of 46kgN/yr; drystock 

15.5-31.5kgN/ha/yr with an average of 20.4kgN/ha/yr. 

12. The modelled trading and land use change assumptions were:  

(a) Fully efficient trading (where all nitrogen discharge allowance trades that are 

economically desirable occur and land use moves to its most efficient use3), 

with no restrictions on the amount of land use change. 

(b) Fully efficient (as above), with total land use change limited to 5000 ha. 

(c) 50% trading frictions (where 50% of allowances are retained by farmers to 

whom these entitlements are allocated), with no restriction on the amount of 

land use change that can occur. 

(d) 50% trading frictions (as above), with total land use change limited to 5000 

ha.   

                                                
2
 Parsons O, Doole G, Romera A (2015). On-farm effects of diverse allocation mechanisms in the 

Lake Rotorua Catchment. 
3
 The desirability of the trades will depend on the assumptions in the input data in the model. 
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13. ME’s contract began in December 20144  and was part of a wider consideration of the 

economic implications of different policy/allocation options.  This is explained in the 

evidence of Sandra Barns. 

14. We also considered whether and to what extent there may be other positive impacts 

from land use change and a clean lake, as part of the context of these changes in the 

district and regional impact. This includes positive changes to employment and 

tourism spend, as might occur from the avoidance of adverse environmental effects 

(as associated with a lake with high nutrient loads).  The changes in tourism demand 

are among the most important economic consequences of lake water quality 

unrelated to primary production activities. [I discuss this further below at paragraphs 

24-26]. 

15. Input-output modelling is an analysis method that shows how events or policies flow 

through to the wider economy. In this case it is used to show how, compared to the 

‘baseline’ scenario, the Lake Rotorua policies will change employment and annual 

GDP/value added5 at the district, regional and national level. The period assessed is a 

point in the future when the policy has been fully implemented, and landowners have 

made all the decisions they will make to respond to that policy.  

16. I was the principal person responsible for undertaking the economic modelling at M.E. 

I prepared a report entitled Economic Impacts of Rotorua Nitrogen Reduction: District, 

Regional and National Evaluation, dated August 2015. The report was also 

referenced and summarised in the section 32 report produced by the Regional 

Council in support of the Proposed Lake Rotorua Nutrient Management Rules Plan 

Change 10: Appendix 12. My evidence is based upon this report. 

 

                                                
4
 The Bay of Plenty Regional Policy Statement has set a nitrogen limit for Lake Rotorua of 435 

tonnes/year.  Under the policy, nitrogen leaching is to be allocated amongst land uses, but no 
allocation framework is stated.  Principles were provided to decide how allocation might work – see 
RPS Policy WL 5B. This is explained in the evidence of Sandra Barns and Stephen Lamb. 
5
 ‘Value added’ is the value added to goods and services by the contributions of capital and labour, 

i.e. the value of output after the cost of brought-in materials and services has been deducted. It 
includes the national accounts categories of ‘gross operating surplus’, ‘compensation of employees’, 
‘other taxes on production’ and ‘subsidies’. The sum of all value added is equal to Gross Domestic 
Product (GDP), excluding taxes on products and import taxes net of subsidies. GDP is frequently 
used to measure economic impacts at a national level. In my work, which considers specifically 
impacts occurring at a regional level, value added is selected as a more appropriate indicator than 
GDP or its regional equivalent (Gross Regional Product). This is because the value added indicator 
can be broken down into contributions by individual industries, while the components missing from the 
value added indicator compared to GDP/GRP (i.e. taxes on products and import taxes net of 
subsidies) are not easily assigned to regions or industries. 
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Outcome of report 

17. The report assesses the economic and employment effects of the three alternative 

allocation options for the Lake Rotorua catchment, district, region and national levels.  

18. When trading is fully efficient the value added and employment effects are the same 

for all allocation options. This is because under fully efficient trading the economic 

decisions of landowners take them all to the same point. Under fully efficient trading 

the district and regional value added is projected to decrease by $20152.5m/yr (0.09% 

of total value added for the district) and $20153.4m/yr (0.03% of regional value added).  

19. In the scenarios where trading was assumed to be less efficient the sector ranges 

scenario (Scenario 8) performed the best in that the value added and employment 

impacts calculated were either equal to or less than those calculated for the other two 

nitrogen allocation scenarios. Under the 50% trading efficiency assumption, the sector 

range scenario reduced for the district and region by $20153.5m (0.13%) and $20154.3m 

(0.04%) respectively. Employment losses at the district and regional level were 76 

and 83 respectively. 

20. The results of the sector range were followed closely by the single sector target 

scenario (Scenario 1), which was slightly more costly. The natural capital allocation 

scenario (Scenario 4) was the least favourable of the allocation options considered, - 

when trading frictions were incorporated into the analysis.  The reason the natural 

capital allocation scenario is more costly when trading frictions exist is because it 

allocates nitrogen discharge allowances to activities that overall produce less 

economic output and incomes across the catchment. Although nitrogen trading allows 

for the nitrogen discharge allowances to be re-allocated so that greater levels of 

economic output and income can be generated, this cannot be fully achieved with 

trading frictions.  Reference can be made to the report by Parsons, Doole and 

Romera, as well as the evidence of Professor Doole, for a more complete explanation 

of these scenario results for the pastoral activities.  

21. Regardless of the allocation option considered, a large portion of the economic 

impacts of the nitrogen controls on agriculture within the Lake Rotorua catchment will 

be felt outside of the catchment and district. In part this reflects the strong 

interconnections, as a result of supply-chain networks, between economic activities 
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within the catchment and district, and activities elsewhere within the New Zealand 

economy6.  

22. Additionally, the incentives scheme to help encourage land use change through 

buying nitrogen allocation is funded by both the regional and national governments. 

This shares the costs and impacts of reducing nitrogen across the whole region and 

nation, and is a flow of funds into the district economy. 

23. The nitrogen allocation options considered all result in an uneven distribution of 

impacts across economic industries, particularly for Rotorua District7.  

24. We also considered three tourism scenarios.  These were a 1%, 2% and 3% change 

in Rotorua District’s tourism demands, calculated with reference to 2012 tourism data. 

Conceptually these changes in tourism demands can be viewed as either avoided 

losses or net gains.  The basis of the consideration was a simple “what if” scenario of 

potential changes in tourism demands at district, regional and national levels.   

25. The tourism scenarios were approximations because tourism demands are subject to 

significant fluctuations and high levels of uncertainty. The magnitude of economic 

                                                
6 For example, much of the material inputs required for pastoral activities (e.g. fertilizers, 

seeds, fuel) are produced by or otherwise sourced from businesses in the wider region and 

rest of New Zealand. In turn the economic activities that support these businesses will be 

located throughout New Zealand. Additionally many of the processing activities (dairy 

factories, meat processors) that receive inputs from the catchment’s agricultural production are 

located outside of the catchment, and many are also located outside of the district.  

Employment data indicates that there is one primary milk processor in Rotorua District 

(Reporoa) but another four plants located within 40 – 70 km, either in the rest of Waikato or 

Bay of Plenty regions. Also within Rotorua District employment in meat processing dropped by 

over half in 2013. In contrast the type of manufacturing that is likely to benefit most from the 

nutrient allocation rules is wood processing, and this is well-represented in Rotorua District 

with more than ten different processing sites. 

7 For example, if we assume optimum land use change and no trading frictions occur, the 

value added impact calculated for just the dairy farming industry is nearly one and a half times 

as large as the total impact across all industries in the district.  Similarly the value added loss 

for sheep, beef and grain industry is more than 70% of the total value added loss calculated 

for the district. In contrast the forestry and wood and paper manufacturing industries produce 

positive value added impacts under the nitrogen allocation rules.  
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losses avoided (or economic benefits gained) upon achievement of improved water 

quality depends upon a number of factors outside of the influence of the region and 

nation. This includes changes in disposable incomes within other countries, changes 

in the aviation market, and changes in attractions at competing destinations.  

26. Should the improvements in water quality help to avoid losses in (or even increase) 

tourism demands, the industries that will most benefit are among those least impacted 

from the likely changes in farm systems to meet nitrogen limits. In particular it is the 

service sectors that will be positively impacted by a gain in tourism. Just over half the 

value added gains that are calculated to occur in Rotorua District from increased 

tourism expenditure are within the two sub-industries accommodation and food and 

beverage services. 

 

Background materials and reports referenced 

27. In the course of preparing this evidence I have had regard to the following documents 

and materials: 

(a) Section 32 report produced by the Regional Council in support of the 

Proposed Lake Rotorua Nutrient Management Rules Plan Change 10: 

Appendix 12  

Basis of my opinion : EIA methodology - MRIO 

28. There are a few different approaches and modelling techniques that may be 

employed in the analysis of regional- and national-level economic implications of 

policy options. I have applied economic impact analysis ("EIA") utilising an economic 

input-output (“IO”) model8.  

29. This is a multi-regional input-output (MRIO) model that identifies the economic 

impacts at the catchment, district, regional and national levels.  The model is 

described in detail in my report. 

                                                
8 Except as regards to the input data, the model is identical to that which has been used for 

the Healthy Rivers Waiora study for Waikato Regional Council.  
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30. One of the core strengths of IO models is the ability to capture complex interactions 

and interdependencies which take place between different sectors within an economy.  

This means that it is possible to consider a vast number of the indirect or flow-on 

effects that occur throughout an economy as a result of any type of economic change.  

IO analysis also enables economic impacts to be evaluated at the level of individual 

sectors or industries, thus providing a disaggregated picture of the nature of economic 

impacts. 

31. At the core of any IO analysis is a set of data that measures, for a given year, the 

flows of money or goods among various sectors or industrial groups within an 

economy.  These flows are recorded in a matrix or 'IO table' by arrays that summarize 

the purchases made by each industry (its inputs) and the sales of each industry (its 

outputs) from and to all other industries.  By using the information contained within 

such a matrix, mathematical relationships are calculated for the economy in question.   

32. These relationships describe the interactions between industries, specifically, the way 

in which each industry's production requirements depend on the supply of goods and 

services from other industries.  With this information it is then possible to calculate, 

given a proposed alteration to a selected industry (a scenario), all of the changes in 

production that are likely to occur throughout supporting industries within the wider 

economy.   

33. When undertaking economic modelling the initial task is to collate information on 

direct economic changes. A direct outcome of all of the nitrogen allocation scenarios 

considered was that agricultural land owners would need to ensure that the activities 

on their land changed to meet the specified levels of nitrogen output. For some farms 

this will mean changes in the types and magnitude of inputs used, for example 

removing summer crops and replacing with supplements and lowering fertiliser use. In 

many cases there is also changes in output (e.g. milk, livestock) produced per 

hectare. Still for other farms there may be changes in land use altogether, for example 

from pastoral farming to forestry. Each set of changes will alter farm/ landowner 

budgets, potentially altering incomes generating from primary activities within the 

catchment as generated from farm wages/salaries and profits.    

34. The IO model calculates changes in industry output that will occur at a future point in 

time, once all of the decisions land owners need to make to respond to the 

policy/regulation have been made (i.e. in 2032 when the target for allocation and the 

lake steady state should be reached).   
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35. All of these direct changes in primary activities were provided to me in spreadsheets 

by Profession Graeme Doole as outputs from the catchment level modelling9. These 

datasets were expenditure and revenue line items aggregated for the land use 

activities dairy, drystock, and forestry, the outlays and revenues calculated for land 

transition, and nitrogen trading revenues/costs. Additionally, Bay of Plenty Regional 

Council provided information on funds that were intended to be allocated towards the 

provision of advice and support for farmers, which was also included in the direct cost 

calculations. The direct changes in tourism demands for the tourism scenarios were 

obtained separately based on tourism data for 2012. 

36. Professor Doole provided ME the data for the three scenarios that we considered and 

the baseline data from which point change could be measured.  The data and details 

on the mitigation strategies are described in the report by Parsons, Doole and 

Romera (2015).  Generally speaking, the baseline data can be considered the status 

quo 10. 

37. All direct impacts used in the MRIO modelling are measured net of this baseline 

scenario. This means, for example, that the value added impact calculated for 

Scenario 1 is the calculated difference in value added between that scenario and the 

baseline scenario.  

38. Four different sets of assumptions for the catchment modelling were also evaluated 

for each allocation scenario regarding the amount of land use change and nitrogen 

trading in the catchment: (1) optimum land use change and no trading frictions, (2) 

optimum land use change and 50% trading frictions, (3) up to 5000ha of land use 

change and no trading frictions, (4) up to 5000ha of land use change and 50% trading 

frictions. 

39. The notion of trading frictions and limits on land use change were incorporated into 

the catchment modelling by Parsons, Doole and Romera to recognise that the optimal 

allocation of land to economic activities may not be achieved in the catchment, due to 

                                                
9
 I refer to Professor Doole’s evidence for an explanation of those inputs.  

10
 In defining the ‘baseline’ Parsons O, Doole G and Romera A (2015, p.17) state ‘The cost of 

reducing N loss from each land-use in each spatial zone is then evaluated for representative farms, 
which are developed according to knowledge of typical practices in [the]…spatial zones. A 
representative farm for each relevant land use is used for each parcel [of land], based on the 
observation of typical characteristics of farms within each zone.’ …’The current organisation of each 
of these farms – as indicated by measures such as production, stocking rate, enterprise mix, fertiliser 
use, level of imported feed, level of winter cropping, and levels of different types of revenue and cost 
– is referred to as the baseline situation throughout [the Parsons, Doole and Romera] report.’ 
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variety of behavioural and other factors that prevent or reduce land owners’ 

willingness to alter land use activities and trade nitrogen discharge rights.  

40. Testing a range of scenarios regarding land use change and trading frictions 

generates understanding of the sensitivity of the results to these uncertainties about 

how farmers will react under different allocation scenarios.  

41. The four sets of assumptions regarding land use change and trading frictions for each 

allocation scenario were also carried through into the MRIO modelling, meaning that 

altogether 12 allocation scenarios were evaluated. 

42. With the direct impacts determined, the purpose of the MRIO model is to calculate all 

of the flow-on indirect and induced economic consequences. The changes in farm 

system operations and land use will have effects on suppliers of the industries 

(backward linkages), on household incomes and by implication household 

expenditure (induced), and on the level of production that can be achieved by milk, 

meat and timber processors (forward linkages).  

43. In my report I set out the process used to derive multi-regional input-output economic 

accounts, a core set of data necessary for the input-output model (page 10). I also 

explain (pages 11-15) how the data generated for each scenario under the catchment 

modelling is incorporated into the MRIO model.  

Assumptions 

(a) No technological change: As with all modelling approaches, IO analysis relies 

on certain assumptions for its operation. Among the most important is the 

assumption that the input structures of industries (i.e. the mix of commodities 

or inputs used in producing output for a specific industry) are fixed. In the real 

world, however, these ‘technical coefficients’ will undergo some change over 

time, as a result of new technologies. Relative price shifts causing 

substitutions, and the introduction of new industries. So the assumptions in 

the model do not provide for technological change that might occur over time, 

although this may be expected between now and 2032.  

(b) No transitional dynamics.  As already outlined, the principal input to my 

modelling was the farm-system and catchment modelling which determines 

how land use and land management within the catchment is expected to 

change under alternative allocation scenarios. Consistent with the data 
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inputs, the results generated from the MRIO modelling show the net change 

for the economy once landowners have undertaken farm system and land use 

changes in response to the new policies. It is acknowledged that there is also 

a transition phase over which impacts may vary.   

(c) No sensitivity analysis for price changes.  Another important caveat is that in 

the absence of alternative information, my study (and the farm system and 

catchment modelling upon which my study depends) applies current relative 

prices, as well as the mitigation options, technologies and land use options 

that exist today to the evaluation of each scenario. In the future, if there are 

changes in prices, for example prices of meat commodities grow at a greater 

rate than dairy prices, this may impact on farmers’ decisions in ways different 

from those modelled. Also, by applying only nitrogen mitigation and land use 

options that exist today, the analysis does not account for possible options 

that may be available in the future to improve nitrogen management within 

primary systems, potentially at less cost.  

(d) Disaggregated format.  In my report I presented economic impacts for the 

various scenarios using value added and employment indicators. I also 

presented the results disaggregated by different types of economic industries, 

and by different spatial definitions (i.e. Lake Rotorua Catchment, Rotorua 

District, Bay of Plenty Region and New Zealand). This is relevant because the 

distribution of gains and losses from a policy are not normally distributed in an 

even way across society. This may not be apparent if a policy is assessed 

only for its aggregate, district- or regional-level outcomes. It is common for 

policies and other external changes to an economic system to produce 

impacts that are positive for one set of organisations or societal group, but 

negative for another. For example, a new requirement for farmers to produce 

farm plans may on the one hand create an additional expense for landowners 

and reduce farming profits, but on the other hand it may also create additional 

demand for services by agricultural consultants. These nuanced outcomes 

are more easily captured if results are presented in a disaggregated format. 

‘Big picture’ summary: 

44. In Tables 1 and 2 in Appendix A I have summarised the value added results 

contained in the report. The ranges reported in Table 1 correspond to the minimum 

and the maximum values generated across three alternative sets of assumptions 
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regarding land use change and trading frictions.11 I have also aggregated the 

economic activities into ten industry types. A more detailed breakdown of industry 

results, and of the employment results, are available in my report. This summary in 

my evidence is to inform readers of the ‘big picture’ changes. Generally the 

employment impacts are distributed in a similar manner across industries and 

locations as the value added impacts.  

45. Of the three allocation options considered, the sector ranges scenario (Scenario 8) 

consistently produced total value added and employment impacts that were less than 

or equal to the other two allocation options. The differences between the sector range 

scenario (Scenario 8) and the single sector target scenario (Scenario 1) are, however, 

generally small. For example, across the whole of New Zealand the difference in the 

employment impact between Scenario 8 and Scenario 1 is seven jobs assuming 50% 

trading frictions and optimum land use. By comparison the employment impacts 

between Scenario 8 and Scenario 4 differ by 59 jobs for the same set of trading 

assumptions. 

46. Looking specifically at the results for the sector ranges scenario, an annual value 

added loss of $201512.9mil is estimated for the New Zealand economy, with $20153.4mil 

originating from within the Bay of Plenty Region and $20152.5mil from within Rotorua 

District, assuming optimum trading and land use change. This means that while the 

direct impacts of the nutrient allocation policies are experienced by farming activities 

only within the Lake Rotorua catchment, 81% of the total value added impact 

calculated is outside of Rotorua District.  

47. With optimum land use and 50% trading frictions assumed, the share of value added 

impacts located outside of Rotorua District falls a little to 76%.  

48. In part businesses located outside of the catchment, district, and even region are 

impacted by the direct changes in agriculture production systems within Lake Rotorua 

catchment as a result of backward supply linkages. For example there will be changes 

in demand for fertilisers, transport services, and machinery, and many of the 

businesses responsible for supplying these products and services are located outside 

of the catchment or district. Additionally a high proportion of the key manufacturers 

responsible for processing primary outputs from the Lake Rotorua catchment (i.e. 

                                                
11

 Results for the fourth assumption set, i.e. 5000ha land use change and 50% trading frictions are not 
included in the table as under these assumptions the supply of N was too restricted to allow the 
incentives board to meet its target (refer to Parsons, Doole and Romera, 2015, p55). 
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forward linkages), particularly dairy and meat product manufacturers, are not located 

within the local catchment, or even the local district.  

49. Additionally, the modelling assumes that, with the incentives scheme funded by both 

the regional and national governments, the opportunity cost is across-the-board 

changes in expenditure throughout the New Zealand economy. 

50. The value added and employment impacts generated as a result of the allocation 

options are unevenly distributed among economic industries.  

(a) Within the Lake Rotorua Catchment itself, although the loss of jobs is 

calculated as 88 for optimum land use change and no trading frictions, 60 job 

losses are calculated just for the dairy farming industry and 48 for the sheep, 

beef and grain industry.  

(b) Outside of the Bay of Plenty, 25% of the job losses are in manufacturing 

industries, and 66% of the job losses are in service industries. 

51. As summarised in Table 2, for each 1 percent increase or avoided loss in Rotorua 

District’s tourism demands, the total value added gain for Rotorua district is calculated 

as $20151.4mil. This means that at least in terms of the total impact across all 

industries in Rotorua District, an increase/avoided loss in tourism demands of 

between 2 and 3% would be necessary to counter the impacts of nutrient allocation, 

assuming optimum land use and no trading frictions.   

52. Like the results for the nutrient allocation scenarios, the impacts are not evenly 

districted among industries. Just over half of the value added change for Rotorua 

District under the tourism scenarios occurs within the two sub-industries 

‘accommodation’ and ‘food and beverage services’, which are aggregated into the 

‘other services’ industry in Table 2.  

Conclusion  

53. In my opinion, based on the economic input-output modelling undertaken, the sector 

ranges scenario (Scenario 8) is the most favourable (least cost) of the three nitrogen 

allocation options considered, assuming that trading frictions will exist. Regardless of 

the allocation option taken, there will be some adverse economic consequences 

generated for the district and regional economies as a result of the reorganisation of 

pastoral and forestry activities in the catchment. In total with optimum land use 

change, the value added generated from the district’s pastoral and forestry industries 



 

SEW-133911-559-373-V53:sew/clm 

is calculated to change by -$2015 2.6-3.2 million per year (representing 0.09% to 0.12% 

of the Rotorua district economy) depending on the nitrogen trading friction 

assumptions. Direct employment in these industries also falls by about 80-95 jobs 

(rounded to nearest 5), with 85-110 job losses in pastoral industries, offset somewhat 

by about 10-15 additional jobs in forestry.  

54. Economic activities in the Rotorua catchment are interconnected with the wider 

district, regional and national economies. In absolute terms the nitrogen allocation 

schemes will overall cause greater value added and employment losses outside of 

Rotorua District than within the district. This results from backward and forward supply 

chain linkages, and reductions in consumer and government spending necessary to 

fund the incentives scheme, with flow-on impacts throughout the regional and national 

economies. 

55. My study has not focused on evaluating all of the wider ecological and community 

benefits that will occur from reduction in nitrogen accumulation within the catchment. 

Changes in tourism demand is one likely outcome of changes in lake water quality. 

However future tourism growth trends are very uncertain. Using the same economic 

modelling as applied for evaluating the nitrogen allocation options it is shown that, 

should the nutrient allocation option concurrently result in avoidance of a 1% loss in 

tourism expenditure, the total value added loss for the district would be reduced by 

$20151.4mil (i.e. 60% of the loss where fully efficient trading is assumed). Nevertheless 

the industries that are most likely to gain from the efforts to reduce nitrogen (e.g. 

industries providing accommodation and food services to tourists) are not those that 

are likely to face significant impacts from the nitrogen allocation rules. We can 

conceptualise the nitrogen allocation rules as a reorganisation of the rights to use 

natural capital in the catchment, which is of benefit to some parts of the community, 

but also a loss to other parts of the community.  
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Appendix A:  Summary tables  
 

Table 1  Annual Value Added Impacts by Industry, excluding Tourism-
Related ($2015mil) 

 
Notes 1. Ranges reported are the minimum and maximum generated under alternative three sets of 
assumptions: (1) Optimum land use, no trading frictions (2) Optimum land use, 50% trading friction (3) 
500ha land use change, no trading friction. 

  

Scenario 1 Scenario 4 Scenario 8

Rotorua District

Sheep, beef & grain -1.8 to 1.2 -1.8 to 4.4 -1.8 to -0.1

Dairy farming -5.3 to -3.6 -11.5 to -3.6 -4.8 to -3.6

Forestry 1.5 to 2.7 0.2 to 2.7 1.7 to 2.8

Meat and dairy manufacturing -0.3 to -0.2 -0.5 to -0.1 -0.3 to -0.2

Wood and paper manufacturing 0.4 to 0.7 0.1 to 0.7 0.5 to 0.8

Other primary and manufacturing -0.1 to 0.0 -0.1 to 0.0 -0.1 to 0.0

Utilities, construction, transport 0.0 to 0.3 -0.1 to 0.4 0.0 to 0.3

Wholesale & retail trade -0.1 to -0.1 -0.2 to -0.1 -0.1 to -0.1

Scientific, prof. & agri. support servs -0.3 to -0.1 -0.3 to -0.2 -0.3 to -0.2

Other services -0.4 to -0.2 -0.9 to -0.2 -0.4 to -0.2

Sub-Total -4.1 to -2.5 -8.3 to -2.5 -3.7 to -2.5

Rest of New Zealand

Sheep, beef & grain -0.1 to -0.1 -0.1 to 0.0 -0.1 to -0.1

Dairy farming -0.6 to -0.4 -1.1 to -0.4 -0.5 to -0.4

Forestry 0.0 to 0.0 0.0 to 0.0 0.0 to 0.0

Meat and dairy manufacturing -4.0 to -1.7 -7.4 to 0.9 -3.7 to -1.9

Wood and paper manufacturing 0.3 to 0.6 0.0 to 0.6 0.3 to 0.6

Other primary and manufacturing -1.8 to -1.3 -1.8 to -1.4 -1.8 to -1.3

Utilities, construction, transport -0.8 to -0.6 -1.1 to -0.6 -0.8 to -0.6

Wholesale & retail trade -1.0 to -0.8 -1.3 to -0.8 -1.0 to -0.8

Scientific, prof. & agri. support servs -1.8 to -1.4 -2.3 to -1.4 -1.8 to -1.4

Other services -3.4 to -2.4 -5.8 to -2.4 -3.3 to -2.4

Sub-Total -13.0 to -10.4 -17.6 to -10.4 -13.0 to -10.4

Total -16.7 to -12.9 -25.9 to -12.9 -16.7 to -12.9
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Table 2 Annual Value Added Impacts due to Increase in Tourism ($2015mil) 

 

 

Rotorua 

District

Rest of New 

Zealand

Rotorua 

District

Rest of New 

Zealand

Rotorua 

District

Rest of New 

Zealand

Sheep, beef & grain 0.00 0.01 0.00 0.01 0.00 0.02

Dairy farming 0.00 0.01 0.00 0.02 0.00 0.03

Forestry 0.00 0.00 0.00 0.00 0.00 0.01

Meat and dairy manufacturing 0.00 0.01 0.00 0.03 0.00 0.04

Wood and paper manufacturing 0.00 0.01 0.00 0.02 0.01 0.04

Other primary and manufacturing 0.01 0.11 0.01 0.22 0.02 0.33

Utilities, construction, transport 0.19 0.13 0.38 0.26 0.57 0.39

Wholesale & retail trade 0.15 0.07 0.30 0.14 0.45 0.21

Scientific, prof. & agri. support servs 0.10 0.18 0.19 0.35 0.29 0.53

Other services 0.95 0.30 1.90 0.61 2.84 0.91

Total 1.39 0.84 2.79 1.68 4.18 2.51

2% 3%
Industry

Assumed increase in Rotorua District Tourism

1%


