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Key things to remember

• Brings together technical work to date

• “Fit for purpose” but need to take care

• Time scale of ‘average annual’

• Spatial scale of sub-catchment (74)

• Constrained and unconstrained land 

use



Key model findings

• 3 of the 4 CSG scenarios (scenarios 1-3) 

have significant costs ($ and jobs)

• Impacts across the catchment, sectors, 

and wider regional and national economy

• Scenarios require full range of mitigation 

tools, but breaches of limits still occur

• E.coli attribute for swimming particularly 

difficult to meet



Economic Modelling



Overview



Goals

• Evaluate relative economic impacts of 

the CSG scenarios

• Farm, catchment, and regional impacts

• Integrate information from TLG 

research streams

• Inform the integrated assessment

• Indicate broad distributional impacts



How the model works…

• Scenarios define limits

• We set limits in the water

• The model searches among all 

‘possible ways’ of reaching these goals

• Identifies the best in terms of least cost

• ‘Possible ways’ set out by model inputs

• Extensive data collection and review



Land-use change

• Land-use change is typically an effective 
mitigation for many contaminants

• How flexible should land use be?

• Short-term versus long-term

• A trade-off
• Flexibility vs data quality

• Use two approaches:
• Within trends defined by historical patterns

• Full flexibility



Key insights:

Constrained land-use   

change



Catchment-level annual profit
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Impacts on annual profit (% change)

Sc. 1 Sc. 2 Sc. 3 Sc. 4

Dairy -27 -18 -16 -6

Drystock -14 1 1 4

Hort. -153 0 -30 2

Forest 10 10 11 7

Table 2



Annual cost of mitigations ($m)

Sc. 1 Sc. 2 Sc. 3 Sc. 4

Transition +21 +21 +21 +17

Fencing -8 -10 -7 0

Effluent -2 -1 -1 0

Plans -41 -29 -31 0

Point source -138 -138 -46 -1

Wetlands -70 -66 -67 -9

Table 2 



Conversion (% of total sector land)

Sc. 1 Sc. 2 Sc. 3 Sc. 4

Dairy to S&B 5 5 5 3

Dairy to Forest 2 2 2 3

S&B to Forest 3 3 3 1

Hort. to S&B 2 2 1 2

Table 3



Change in production (%)

Sc. 1 Sc. 2 Sc. 3 Sc. 4

Dairy -22 -10 -10 -7

S&B -4 2 1 3

Hort. -43 -2 -10 -4

Timber 11 11 11 7

Table 4



Adoption of discrete mitigations (%)

Sc. 1 Sc. 2 Sc. 3 Sc. 4

2-ponds 96 96 96 80

Low-rate 15 8 8 0

Fencing 29 34 25 2

Buffers 29 33 24 2

Stand-off 83 86 71 8

Sed. plans 21 15 16 0

IPM 36 36 36 25

Wetlands 61 59 61 9
Table 5



Breaches of limits (no. of sites)

Table 6



Key insights:

Unconstrained land-use 

change



Land use (hectares)
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Catchment-level profit

Table 8
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Impacts on sector profit (% change)

Sc. 1 Sc. 2 Sc. 3 Sc. 4

Dairy -81 -79 -58 -18

Drystock -35 -4 -9 -35

Hort. -106 -21 -14 4

Forest 203 227 207 231

Table 8



Cost of additional mitigations ($m)

Sc. 1 Sc. 2 Sc. 3 Sc. 4

Transition +209 +223 +187 +111

Fencing -7 -7 -4 0

Effluent 0 0 0 0

Plans -5 -1 -1 0

Point source -138 -130 -41 -3
Table 8



Change in production (%)

Sc. 1 Sc. 2 Sc. 3 Sc. 4

Dairy -80 -78 -62 -25

S&B -15 -10 -20 -59

Hort. -72 -28 -23 -9

Timber 181 204 188 205

Table 9



Spatial impacts:

Constrained land-use  

change



Change in profit across zones

Figure 3



Reductions in nitrogen load (%)

Figure 4



Reductions in phosphorus load (%)

Figure 5



Reductions in sediment load (%)

Figure 6



Reductions in microbial load (%)

Figure 7



Breach of limits for 95th percentile EC

Figure 8



Breach of limits for clarity

Figure 9



Regional economic impacts:

Constrained land-use  

change



Regional economic model

• Catchment-level model estimates ‘direct’ impacts

• ‘Direct’ impacts include:
• Changes to farm systems, land-owner incomes, and outputs to 

processors

• Expenditures/ revenues for land conversion

• Expenditures for land improvement e.g. wetlands, riparian fencing

• Point-source upgrades

• Regional model shows how direct impacts ‘ripple’ 
through an economy

• Regional model includes supply-chain effects

• 107 key industries, aggregated to 16 for reporting



Regional economic assessment

• Measures flow-on impacts of mitigation costs 

and changes in sector profit 

• Value Added and employment are indicators

of economic wellbeing

• What is Value Added?
• A measure of the ‘size’ of the economy

• Sum of wages, salaries, gross operating profit

• Often <1% difference between GDP and Value Added

• Industry Value Added is like the share of GDP attributed to 

an industry



Reductions in Value Added (%)

Annual figures, change relative to current state

Table 10



Regional impacts by industry

Table 15



National impacts by industry

Table 16



Reductions in Value Added (%)

Value 

added 

($m)

Jobs Exports 

($m)

Waikato Constrained land-

use change

-623 -5,272 -462

Unconstrained land-

use change

-1,080 -13,856 -1,220

NZ Constrained land-

use change

-1,176 -11,372 -726

Unconstrained land-

use change

-2,167 -25,348 -1,857

Annual figures for Scenario 1, change determined relative to current state

Data not in report



Conclusions

• Integrated economic model used to assess 

four scenarios

• A broad range of mitigations are required

• Three of the four scenarios impose a 

significant economic cost

• Economic implications vary across 

subcatchments, FMUs, region, and NZ

• Economic implications vary according to 

assumptions regarding land-use change



Extra slides



Lower Waikato FMU result by industry
Table 11



Waipa FMU results by industry
Table 12



Mid-Waikato FMU results by industry
Table 13



Upper Waikato FMU results by industry
Table 14


