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Summary  

Project and Client 

 Maniapoto has a goal of “developing and growing the Maniapoto tribal estate by 

stimulating the Maniapoto and Regional economy”. 

 The Maniapoto rohe, situated in the western Waikato is nearly 800 000 ha in size, 

including approximately 1530 Māori land blocks totalling about 82 000 ha (Fig. 1). 

Many of these blocks are perceived to be underutilised, thereby creating the demand for 

more research on how to improve land-use potential and increase economic returns 

within the rohe. 

 MMTB commissioned six Crown Research Institutes to undertake high level 

assessments of the biophysical resources across the Maniapoto rohe, under the NARoM 

project. These assessments were intended to provide a broad-scale characterisation or 

description of the resources, which included: 

 General land resources (Landcare Research) 

 Geology, natural resource and hazards (GNS) 

 Water resource inventory (NIWA) 

 Horticulture suitability (P&F): market gardening, nurseries, berryfruit, flowers, 

olives, viticulture, and pipfruit  

 Aquaculture options (NIWA): marine/freshwater 

 Pastoral farming (AgResearch)  

 Forestry (Scion): Pinus radiata, mānuka-kānuka, other indigenous 

 The MMTB has requested an economic analysis for five land resource opportunities, 

which include: horticulture, apiculture (beekeeping), forestry, milking goats and sheep, 

and marine/freshwater aquaculture. As a result, Landcare Research has been contracted 

to incorporate these assessments into a broad yet comprehensive economic analysis that 

not only identifies those land uses that yield the highest profits, but those that are 

potentially feasible within capacity, infrastructure, and environmental constraints. 

Objectives  

 This report focuses on two key aspects of the economic analysis component of the 

NARoM project. First, it presents the general approach for the integrated economic 

modelling. Second, it presents the initial findings from a broad economic analysis that 

estimates the net returns of the proposed land use options relative to the current land 

use. 

Methods 

 We use a combination of biophysical assessments and an economic land use model to 

identify where each land use opportunity is expected to be both physically and 

economically feasible. We then estimate the potential annual net revenues that can be 
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accrued from these alternatives and compare them to the estimated net revenues from 

the current land use. 

 An initial assessment for scoping the economic opportunities for alternative land uses 

in the rohe was carried out using a gap analysis approach. The analysis focused on 

finding data and information to address a range of questions pertaining to capital, 

capacity, and infrastructure requirements, current and expected market conditions, and 

environmental constraints.  

 Data and information for the assessment were gleaned from the scientific and popular 

literature (e.g. newspaper articles), national and regional case studies, national 

databases, industry organisations (e.g. Horticulture New Zealand), and experts working 

in areas within or near the Maniapoto rohe. 

 The economic opportunities from MMTB’s alternative land use options are estimated 

and compared by using the New Zealand Forest and Agriculture Regional Model 

(NZFARM). NZFARM is a spatially explicit economic land-use model designed to 

help decision-makers with information on the economic impacts of agribusiness, farm 

policy, environmental policy and/or climate change (Daigneault et al. 2012). The model 

is parameterised such that responses are not instantaneous but instead assume a 

response landowners are likely to take over a period of a decade or more.  

Results 

 The Maniapoto rohe includes about 82 000 ha of Māori land blocks. Of this total, 36% 

of the area is native bush, 32% sheep and beef, 12% native forestry, 9% scrub, 5% 

dairy, and 6% other. The majority of the $25 million of annual net farm revenues from 

Māori blocks are estimated to come from dairy farming (54%). Other key sources of net 

revenue include forestry (22%) and sheep and beef (9%). The average per hectare 

annual returns for the Māori blocks are estimated to be about $310/ha, which is 45% 

less than the average annual return ($570/ha) across the entire rohe 

 Mānuka honey is a rapidly growing industry in New Zealand due to strong international 

market demand. We estimate that 59,000 ha of the marginal land in the rohe could 

potentially be planted with mānuka, and after accounting for stand establishment and 

ongoing management costs, these mānuka plantations could earn $98-1,000/ha/yr. In 

addition to earning revenue on small blocks of marginal land, mānuka can also provide 

environmental benefits such as erosion control, habitat provision and carbon 

sequestration 

 There is rapidly growing demand for goat milk products, particularly in Asia. We 

estimate that nearly 19 000 ha of the Māori land in the rohe could support dairy goats, 

although some of this area would have to be converted from dairy cows. Expected 

returns vary by land use capability and stocking rate but could be $4,700/ha/yr or more 

 Market conditions and expected profits for horticulture vary by crop, but there is 

potential to earn $5,000/ha/year or more. We estimate there are 8300 ha of land in the 

Māori land blocks in the rohe that could be converted to horticulture 

 The log market is vulnerable to global economic fluctuations and there is a long time 

between planting forestry stands and harvest making it very difficult to predict the state 

of the log market at harvest time. We estimate there are 32 700 ha of land on Māori 

blocks in the rohe that could be planted in forestry. Annual profits vary by LUC but 



Economic analysis of land use opportunities in Maniapoto rohe 

Landcare Research  Page vii 

averages about $600/ha/yr. Plantation forestry provides environmental benefits through 

erosion control and carbon sequestration  

 Aquaculture was found to be not viable within the region, with the exception of a ‘you 

fish’ option often associated with tourism operations. 

Table E1: Potential land for conversion and expected mean farm profit for the four alternative land uses 

  
Total Area 

Goat 
Potential 

Mānuka 
Potential 

Horticulture 
Potential 

Forestry 
Potential 

Entire Rohe 

Area (ha) 794,000 197,421 330,849 143,477 424,863 

Mean Farm Profit ($/ha) $567 $6,497 $250 $5,000 $687 

Māori Block 

Area (ha) 82,000 18,884 33,291 9,795 32,736 

Mean Farm Profit ($/ha) $309 $5,756 $250 $5,000 $660 

 

 A realistic option of what the new land use mix could be in the Maniapoto rohe by 2025 

(Table E2) involves converting 29 000 ha to the new opportunities. This could increase 

annual farm profits in the Maniapoto rohe by about $38 million or by $1,300/ha/yr 

 

Table E2: Scenario assumptions for new land use area in Maniapoto rohe by 2030 

Land 
Opportunity 

Assumed 
New Area 
(ha) 

Net Gain in 
Annual Farm 
Profit ($/yr) 

Reasoning behind assumed area 

Mānuka honey 14,000  $3,220,000  About 20% of all mānuka honey area currently in King 
country/Waikato/Taupo  

Dairy goats 2,500  $16,193,150  About the area that Dairy Goat Cooperative currently 
services 

Horticulture 2,500  $12,198,894  Similar to other small horticultural areas of New 
Zealand 

Forestry 10,000  $6,516,313  Capacity of about 3 sawmills 

Total 29,000 $ 38,128,357   

Recommendations 

 Mānuka for honey production should be planted on marginal land, particularly in areas 

that are covered in scrub, gorse, and extensive grassland. 

 Some of the land uses considered can be implemented on very small blocks, however to 

achieve the returns calculated a minimum total area of such blocks is required to 

achieve economies of scale. Each landowner should ensure that the total land in a 

particular use is sufficient to achieve this. Groups of small block landholders could also 

form a cooperative to improve economies of scale. 
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 Dairy goats are most feasible on land currently in dairy cows and thus there is an 

obvious trade-off than may need to be made. Emerging dairy goat farmers also need to 

ensure that there is adequate processing facilities and market demand to make the 

switch. 

 There is relatively high potential for planting horticultural crops in the rohe particularly 

in the northeast area, but there is also high capital costs associated with this type of 

enterprise. Infrastructure needs and market access should be investigated in more detail 

before investing in this option. Although there is potential to produce a wide range of 

horticultural crops in the rohe, additional research needs to be conducted to assess 

which options have the largest market potential and what infrastructure is required to 

support it. 

 Forestry has already proven to be a viable option in the rohe. There is much potential to 

expand, including on blocks that require limited maintenance 

 In addition to on-land development, there is potential for developing processing 

facilities in the rohe that could source output from a range of farms, not just Māori land 

blocks. 

 Aquaculture was found to not be viable in rohe. The only potential option identified is 

‘you fish’, which are typically small- to medium-sized artificial ponds, often run as 

small or family businesses, often in conjunction with campgrounds or other attractions.   

 Goat meat could be another alternative land use opportunity for marginal grazing land 

as it has recently produced higher returns than extensive sheep and beef. 

 Additional research could investigate the opportunity for winter water storage on small 

blocks, which can then be used for summer irrigation. 
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1 Introduction   

Maniapoto has a goal of “developing and growing the Maniapoto tribal estate by stimulating 

the Maniapoto and Regional economy”. To provide one of the pillars necessary to underpin 

this objective, the Maniapoto Māori Trust Board (MMTB) secured funding from the Ministry 

of Primary Industries (MPI) through the Sustainable Farming Fund (SFF) to undertake a 

high-level scoping study.  

The Maniapoto rohe, situated in the western Waikato is nearly 800 000 ha in size, including 

approximately 1530 Māori land blocks totalling about 82 000 ha (Figure 1). Many of these 

blocks perceived to be underutilised, thereby creating the demand for more research on how 

to improve land use potential and increase economic returns within the rohe. As a result, 

MMTB commissioned six Crown Research Institutes to undertake high level assessments of 

the biophysical resources across the Maniapoto rohe, under the NARoM project.  

 

Figure 1: Maniapoto land use and Māori land blocks 

 

These assessments were intended to provide a broad scale characterisation or description of 

the resources, which included: 

 General land resources (Landcare Research) 

 Geology, natural resource and hazards (GNS) 

 Water resource inventory (NIWA) 

 Horticulture suitability (P&F): market gardening, nurseries, berryfruit, flowers, 

olives, viticulture, and pipfruit.  

 Aquaculture options (NIWA): marine/freshwater 

 Pastoral farming (AgResearch) 

 Forestry (Scion): Pinus radiata, mānuka-kānuka, other indigenous 
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These high-level assessments, of which each was primarily conducted in isolation by the lead 

CRI, were shown to be adequate to demonstrate where biophysical resources had the 

potential to support alternative agricultural uses. However, it was also evident that the broad-

scale assessments were inadequate to determine which potential land uses were likely to be 

profitable, or whether they would meet environmental and/or Maniapoto-defined objectives. 

They also did not take into account the fact that any particular block could have multiple 

options for improvement, and hence required additional insight as to which land use/land 

management combination was truly ‘best’.  

The MMTB has requested an economic analysis for 5 land resource opportunities.  These 5 

opportunities identified by MMTB include: horticulture, apiculture (beekeeping), forestry, 

milking goats and sheep, and marine/freshwater aquaculture. As a result, Landcare Research 

has been contracted to incorporate these assessments into a comprehensive socio-economic 

analysis that not only identifies the land uses that yield the highest profits, but are feasible 

within capacity, infrastructure, and environmental constraints. The focus of this assessment is 

primarily at the regional scale, although more detailed modelling (including OVERSEER and 

FARMAX) is being conducted for about several Māori farm blocks to provide more detailed 

assessments.  

This report focuses on two key aspects of the economic analysis component of the NARoM 

project. First, it presents the general approach for the integrated economic modelling. Second, 

it presents the initial findings from a broad economic analysis that estimates the relative net 

returns of the proposed land use options relative to the current land use. As this report focuses 

on a broad rohe-level analysis using possible long run annual averages of agricultural 

production and farm returns in the rohe, the estimates represent what could occur in the 

rohe in general but not necessarily in any specific farm or block.  

2 Methodology 

2.1 Land Use Opportunities 

The Maniapoto rohe, situated in the western Waikato is nearly 800 000 ha in size, including 

approximately 1,530 Māori land blocks totalling about 82 000 ha (Fig. 1). Many of these 

blocks perceived to be underutilised, thereby creating the demand for more research on how 

to improve land use potential and increase economic returns within the rohe. MMTB has 

requested an economic analysis for 5 alternative land resource opportunities: horticulture, 

apiculture (beekeeping), forestry, milking goats and sheep, and marine/freshwater 

aquaculture.  

Using a combination of biophysical assessments and an economic land use model, we 

identify where each land-use opportunity is expected to be both physically and economically 

feasible (Figure 2). We estimate the potential annual net revenues that can be accrued from 

these alternatives and compare them with the estimated net revenues from the current land 

use. Results are typically presented for the entire rohe as well as for the Māori land blocks.  
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Figure 2: Identifying options for alternative land uses in Maniapoto rohe. 

 

2.2 Initial Assessment 

An initial assessment for scoping the economic opportunities for alternative land uses in the 

rohe was carried out using a gap analysis approach. The analysis focused on finding data and 

information to address the following questions pertaining to the suggested land-use 

opportunities
1
 in the Maniapoto rohe: 

 What on-farm infrastructure does each landholder need to do this enterprise? 

 What knowledge/capacity is needed to effectively manage a particular land use? 

 What is the initial amount of financial capital required to implement this options? 

 What kind of products/commodities can be produced from this land-use option? 

                                                 

1
 Note that we have omitted aquaculture from this analysis as the Draft NARoM synthesis report indicated that 

there are few economically viable opportunities available in the rohe.  
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 What are the current market conditions and demand for the products/commodities from 

this land-use option? 

 What other risks should the landowner consider  (e.g. price shocks, vulnerability 

drought and disease, other market considerations, etc.)? 

 What is the minimal area required to feasibly carry out this option?  

 Can this option be implemented as a way to diversify the existing farm, or does it 

require full conversion? 

 What environmental concerns or constraints are associated with this option? 

Information was gleaned from the scientific and popular literature (e.g. newspaper articles), 

national and regional case studies, national databases, industry organisations (e.g. 

Horticulture New Zealand), and experts working in areas within or near the Maniapoto rohe. 

A summary of the findings from gap analysis is included in Appendix 2. A significant 

amount of this information was incorporated into the economic analysis presented in Section 

3 of the report.  

2.3 Economic Land Use Model 

The economic opportunities from MMTB’s alternative land use options are estimated and 

compared by using the New Zealand Forest and Agriculture Regional Model (NZFARM). 

NZFARM is a comparative-static, non-linear, partial equilibrium mathematical programming 

model of New Zealand land use, capable of operating at the regional, sub-catchment or farm 

scale, developed by Landcare Research (Daigneault et al. 2012, 2014). Its primary use is to 

provide decision-makers with information on the economic impacts of agribusiness, farm 

policy, environmental policy and/or climate change. It can be used to assess how changes in 

climate, technology, commodity supply or demand, resource constraints, or farm, resource, or 

environmental policy could affect a host of economic or environmental performance 

indicators that are important to decisions-makers and rural landowners. The model can track 

changes in land use, land management, agricultural production, nutrient losses and GHG 

emissions by imposing a variety of policy options or economic conditions. The model is 

parameterised such that responses are not instantaneous but instead assume a long-term 

response that landowners are likely to take over a 10-year period. A detailed schematic of the 

components of NZFARM is shown in Figure 3. 

In addition to estimating economic output from a variety of agriculture and forest sectors, 

NZFARM can also track several environmental factors including nitrogen (N) leaching, 

phosphorus (P) loss, greenhouse gas (GHG) emissions. Responses to economic conditions, 

environmental constraints and technological change in NZFARM are typically parameterised 

using estimates from farm biophysical and budgeting models such as OVERSEER, 

FARMAX, and CenW (forestry), although its flexible framework makes it relatively easy to 

use input from any point or region-based biophysical model. In this project, most biophysical 

inputs were be supplied by other members of the NARoM project. 
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Figure 3: New Zealand Forest and Agriculture Regional Model (NZFARM). 

 

2.3.1 Model Objective 

The model’s objective function is to estimate the level of agricultural production that 

maximises the total net revenue
2
 of production across the entire management area (e.g., 

catchment), subject to land use and land management options, agricultural production costs 

and output prices, and environmental factors such as soil type, water available for irrigation, 

and any regulated environmental outputs (e.g. nutrient leaching limits) imposed on a specific 

geographical rohe. This analysis will focus on a rohe-level analysis, and present some 

findings at the aggregate enterprise level (i.e. sheep and beef, dairy goat, etc.). 

                                                 

2
 Net revenue (farm profit) is measured as annual earnings before interest and taxes, or the net revenue earned 

from output sales less fixed and variable farm expenses. It also includes the additional capital costs of 

implementing new land management practices.  
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2.3.2 Geographical Scope and Data  

NZFARM has already been parameterised in detail for several New Zealand catchments and 

regions. In addition, a more aggregated version of the economic land use model has been 

parameterised for all of New Zealand using representative farm data.  These data sources 

were used for NZFARM modelling of the current land uses within the Maniapoto rohe (Table 

1).  

Note that while NZFARM included data on most of the typical New Zealand land uses, it had 

to be updated to include new information on many of MMTB’s alternative land-use 

opportunities, specifically dairy goats and mānuka honey plantations. In addition, 

NZFARM’s forestry plantation figures were updated with estimates from the Scion forest 

opportunity assessment of the rohe (Hock et al. 2014). Details on the data and assumptions 

for the land use opportunities explored for the rohe are provided in Section 3.  

A bulk of the data from the various land use assessments already conducted by other 

members of the NARoM has been made available to Landcare Research for this economic 

analysis. This includes several GIS layers indicating the areas in which various land uses are 

climatically and physically feasible. Some of the spatial data for the analysis are included in 

Appendix 1. This includes maps of land use capability (LUC) and average livestock carrying 

capacity for both the entire rohe and only the Māori blocks.  
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Table 1: Data Sources for NZFARM’s modelling for MMTB  

Variable Data requirement Source Comments 

Geographic area   GIS data identifying the rohe area and Māori land 
blocks 

Area provided by MMTB 

Māori land blocks based on data from Māori Land 
Court, July 2014 

 

Land use and enterprise 
mix 

GIS data file(s) of current land use with the catchment 

20+ enterprises included in NZFARM. The feasibility 
and productivity of a given enterprise are determined 
by bio-geographical characteristics (e.g. slope, soil 
type, irrigation) of a given land area identified using 
LUC and Fundamental Soil layers data 

A national land use map based on AgriBase and 
Land Cover Database (LCDBv2) 

Horticulture includes kiwifruit, 
apples, grapes, and potatoes  

Irrigation and water use Irrigation map and water use requirements n/a Assumed all converted area was 
dryland farming 

Stocking rates Based on average carrying capacity map NZ land resources inventory (LRI)   

Input costs Stock purchases, electricity and fuel use, fertiliser, 
labour, supplementary feed, grazing fees, etc. 

Obtained using a mix of: pers. comm. with farm 
consultants and regional experts, MPI farm 
monitoring report, Lincoln Financial Budget Manual 

 

Product outputs  Milk solids, Dairy calves, Lambs, Mutton, Beef, 
Venison, Grains, Fruits, Vegetables, Timber, etc. 

Obtained using a mix of: pers. comm. with farm 
consultants and regional experts, MPI farm 
monitoring report, Lincoln Financial Budget Manual   

 

Commodity Prices  Same as outputs, but in $/kg or $/m3 Obtained from MPI and other sources  

Environmental indicators GHG Emissions 

Forest carbon sequestration  

N and P loss 

Soil Erosion 

Water Yield 

GHG Emissions estimated using same methodology 
as MfE’s Annual NZ Inventory calculations  

Leaching rates derived using the OVERSEER and/or 
SPASMO model 

Soil erosion and water yield estimated using 
methods in Ausseil et al (2013) 

Have not used this component 
as did not have estimates for 
some of the new land use 
opportunities 

(e.g. dairy goats and specific 
horticultural crops) 
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3 Economic Analysis 

3.1 Current land use 

The first stage of the economic analysis is to identify the baseline or status quo that all other 

options can be compared to. For this analysis, the baseline is the area and net returns from 

current land use in the rohe (see Table 2 and Figure 4). There are more than 792 000 ha of 

land in the Maniapoto rohe, of which 38% of the total area is sheep and beef, 33% native 

bush, 13% dairy, and 6% plantation forestry. All other land uses comprise less than 5% of the 

total area. The total annual net farm revenue that is estimated to accrue in the rohe each year 

is nearly $450 million, or $570/ha. About 77% of the total net farm revenue comes from dairy 

farming, followed by sheep and beef (13%), and plantation forestry (6%). Despite having 

considerably higher net revenue potential, horticultural and arable enterprises are located on 

0.3% of the land in the rohe.      

The Maniapoto rohe includes about 82,000 ha of Māori land blocks. Of this total, 36% of the 

area is native bush, 32% sheep and beef, 12% native forestry, 9% scrub, and 5% dairy, and 

6% other. As with the rohe, a majority of the $25 million of annual net farm revenues from 

Māori blocks are estimated to come from dairy farming (54%). Other key sources of net 

revenue include forestry (22%) and sheep and beef (9%). The average per hectare annual 

returns for the Māori blocks are estimated to be about $310/ha, which is 45% less than the 

average annual return across the entire rohe. This suggests that there should be opportunities 

to enhance economic returns from Māori land blocks in the rohe.   

Table 2: Area and estimated net revenue from current land use in Maniapoto rohe 

Enterprise 

Entire Maniapoto Rohe Māori Land Blocks 

Area  
(ha) 

Net Farm 
Revenue 

($/ha) 

Total Net 
Revenue 
($/ha/yr) 

Area  
(ha) 

Net Farm 
Revenue 

($/ha) 

Total Net 
Revenue 
($/ha/yr) 

Arable 1641  $1,650 $2,708,430 164  $1,650 $270,034 

Dairy 99,491  $3,486 $346,864,241 3929  $3,468 $13,626,441 

Deer 2690  $995 $2,677,043 37  $995 $37,090 

Forest 45,521  $636 $28,930,992 9996  $546 $5,462,119 

Fruit 313  $7,406 $2,314,889 0    $0 $0 

Grapes 306  $4,805 $1,471,412 12  $4,805 $55,519 

Native 259,691  $0 $0 29,185  $0 $0 

Other 20,908  $0 $0 2070  $0 $0 

Other pasture 22,299  $275 $6,137,933 2273  $258 $585,696 

Pig 115  $1,285 $148,400 2  $1,285 $3,154 

Scrub 35,320  $20 $706,390 7553  $20 $151,058 

Sheep & Beef 303,943  $189 $57,335,006 25,967  $187 $4,847,738 

Vegetable 9  $3,269 $28,610 4  $3,269 $12,841 

Total 792,248  $567 $449,323,347 81,192  $309 $25,051,689 
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Figure 4: Current land use across entire rohe and Māori land blocks.   

 

 

Figure 5: Net farm revenue for current land use across entire rohe and Māori land blocks.   
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3.2 Honey 

3.2.1 Background 

There are many opportunities for farmers to plant mānuka trees for apiculture, which can be 

planted in a wide variety of locations such as unproductive and marginal land (i.e. LUC 6–8), 

or in place of shelterbelts and hedgerows. Trees can be planted on a range of farm types 

including cropping, sheep and beef, dairy, vineyards and orchards (Hock et al. 2014). There 

is no standard area required to carry out this option, although Burke (2013) has suggested 

approximately 20 hectares for the option to be commercially viable. The typical mānuka 

stand can support about 1 bee hive per hectare. Site characteristics can vary greatly in size 

and shape, and trees can often provide a dual purpose such as land stabilisation, shelter, or 

riparian protection.
1
 

Mānuka honey production requires hives, trees (mānuka), and possibly irrigation at the time 

of establishment. Land managers need to understand planting and tree health, selection of 

plants to ensure adequate supply of food for colonies year round, bee and colony health. 

Although relatively easy to maintain, mānuka honey production is not without its risks. There 

are a number of key threats to bee colonies and colony collapse disorder is being experienced, 

though there is no evidence of pollinator decline in New Zealand. The main threat to colony 

health in New Zealand is the parasitic varroa (MPI 2014a). 

Mānuka hives can produce raw honey that is converted into a wide range of goods, including: 

bulk honey, premium honey, processed food and beverage products, cosmetic/skincare, 

natural health products, and medical treatments (Coriolis Research 2012). Market conditions 

for mānuka honey are currently quite strong. NZ exports of honey increased almost 30% in 

value in the year to June 2014, driven by an 8% rise in volume and increasing prices. The 

total value of exports was $187 million from a volume of 8706 tonnes (MPI 2014b). 

Mānuka forests provide a wide range of environmental benefits and ecosystem services, 

including pollination, erosion control, and carbon sequestration (Funk et al. 2014). 

Honey production in Waikato/King Country/Taupo increased 60% between 2009 and 2014 

compared with 40% nationwide over the same time period (MPI 2014). Production is more 

variable than other traditional agricultural activities and tends to rise and fall from season to 

season. National yields per hive are variable and appear to drive much of the season to season 

variations in production (Table 3). 

Table 3: Honey production and yield per hive 

  2009 2010 2011 2012 2013 2014 
6-year 

average 

Waikato/King Country/Taupo (tonnes) 1864 1584 1400 1535 2465 2980 1971 

New Zealand total (tonnes) 12,565 12,553 9450 10,385 17,825 17,600 13,400 

New Zealand Yield/hive (kg) 34.7 33.3 24.2 24.6 39.4 34.7 31.8 
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The numbers of beekeepers, apiaries, and hives in the Waikato/King Country/Taupo area 

have increased in 2014 compared with 2012. The number of beekeepers has increased 45% 

compared with a national increase of 26%, while the increase in the number of apiaries and 

hives was roughly in line with national increases. The average number of hives per beekeeper 

in the Waikato/King Country/Taupo area is 175, indicating that many of these beekeepers are 

only managing hives part time (1000 hectares can provide 3 beekeeping jobs), and that there 

are likely beekeepers looking for further plantations on which to place hives (MPI 2014b). 

Table 4 Numbers of beekeepers, apiaries, and hives 

Region 
Beekeepers Apiaries Hives 

2012 2014 2012 2014 2012 2014 

Waikato/King Country/Taupo 280 405 2672 3280 55,862 70,884 

New Zealand 3806 4814 25,253 30,668 422,728 507,247 

 

3.2.2 Land management options 

There are two likely options for landowners running beekeeping on their mānuka plantations: 

(a) allow a beekeeper to harvest the honey and receive a revenue share as rental, or (b) keep 

the bees themselves. Higher yields of honey and a higher UMF factor can be expected when 

honey is collected by an experienced beekeeper. When a beekeeper is harvesting a 

landowner’s natural mānuka block, the landowner typically receives a 10% revenue share. 

However, land with a plantation of high performance mānuka cultivar is capable of producing 

superior quality honey, and a landowner can expect a revenue share of 30–40% (Burke 2013). 

If the landowner decides to keep the bees themselves they will still need regular consultation 

from an experienced beekeeper and other relevant experts (plant ecology expert / land 

development expert, pollination expert, resource management expert). They will need to 

develop required skills (education, etc.), and they will have to cover the costs of establishing 

and maintaining hives themselves. A landowner can expect reduced harvest and lower UMF 

factor honey compared with having hives managed by an experienced beekeeper. Hives 

managed by an inexperienced keeper are also more likely to suffer from issues such as colony 

collapse disorder. 

A future possibility to enable Maniapoto landowners’ management of beekeeping on their 

own land would be for external beekeepers managing hives in the short run to take on young 

Maniapoto members as junior beekeepers, developing internal expertise. A similar 

arrangement has already been demonstrated by Ngāti Porou.
3,4

  

                                                 

3
 http://www.ngatiporou.com/article/take-honey-not-money 

4
 http://www.ngatiporou.com/article/global-and-grass-roots-opportunities-ngati-porou 
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3.2.3 Potential area of conversion 

Mānuka can be planted on all land use classifications (LUC). It is often planted on steep and 

marginal land that it is typically not suitable for more intensive land uses. For this analysis, 

we assume that mānuka could be planted on all LUC 6–8 land that is not currently classified 

as native bush (Figure 6). This equates to a total of 331 000 ha across the entire rohe and 

33 300 ha for the Māori land blocks. 

Bees can forage a large distance from the hive and have been recorded travelling up to 6 

kilometres from the hive. Therefore the plantation must be large enough that not only is there 

sufficient mānuka to provide enough nectar to produce honey, but also that foraging beyond 

the plantation is minimised (Edlin & Duncan 2013). Burke (2015) suggests a minimum size 

of 20 ha for a viable plantation. 

One thousand hectares of mānuka can generate employment and income for 3 people: a 

senior beekeeper, an apprentice and a trainee. We therefore take 1000 hectares as the 

minimum area of conversion required to begin a beekeeping operation if an external 

beekeeper is not to be used (either in the short run or in perpetuity). This land planted with 

mānuka does not have to be one contiguous block, and could be spread across the rohe. 

 

Figure 6: Potential Mānuka honey extent for entire rohe and Māori land blocks by LUC. 
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3.2.4 Conversion requirements and establishment costs 

Conversion of pasture to mānuka plantation costs approximately $2500 per hectare, when 

establishing a plantation of 1100 stems per hectare planted with 3 × 3-metre spacings. This 

may be higher if the land has to be cleared before planting; in particular, if gorse or broom is 

present spot spraying will be required to prepare the land for planting. Furthermore, post-

planting spot spraying may be necessary to control vegetation competing with mānuka 

seedlings until plants are tall enough to be unaffected by competition. Sites with poor access 

and located on steep terrain will also be more difficult to plant. A plantation should reach 

around 80% canopy after 5 years, depending on the site and the quality of establishment, and 

reach full canopy after 6–7 years. The life span of a plantation is 25 years (Burke 2013, 

2015). 

Conversion of pine forest or pasture to mānuka will reduce the risk of erosion, sedimentation, 

and fertilizer impacts on waterways. If feral goats are present then goat control is required 

before the establishment of the plantation. 

If beekeeping is to be done independently by the land owner, then hives, bees, and other 

equipment will have to be purchased. We estimate this to cost approximately $500 per hive 

(MPI 2014b). 

The potential costs of establishing a 1000-ha mānuka plantation in the rohe are listed in Table 

5, and could range from $2,500 to $3,000 per hectare. If we assume this investment would be 

paid through constant annual payments over 25 years with an annual interest rate of 8%, the 

annual cost of stand establishment would range from $234/ha to $281/ha. 

Table 5: Beekeeping establishment costs on 1,000 ha mānuka plantation 

  

Land conversion 
cost 

Total hive 
establishment 
costs 

Total 
establishment 
costs 

High performance cultivar planted with 
beekeeper 

$2,500,000 $0 $2,500,000 

High performance cultivar with no beekeeper 
and external extraction 

$2,500,000 $500,000 $3,000,000 

 

3.2.5 Other requirements 

Successful beekeeping requires a significant level of expertise. Land managers need to 

understand planting and tree health, selection of plants to ensure adequate supply of food for 

colonies year round, bee and colony health (MPI 2014a). If inexperienced landowners decide 

to undertake beekeeping, they will require regular advice from an expert beekeeper.  

If the landowners determine to manage hives they then will be responsible for annual 

maintenance of the hives and other variable annual costs (e.g. Varroa control). These costs 

amount to between $250 and $300 per hive per year (Edlin & Duncan 2013). 
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Landowners who keep bees themselves will need to arrange honey extraction. We have 

identified two possible options here: extraction by an external provider, or construction of an 

extraction facility. MPI estimate external extraction to cost between $1 and $2.31 per frame. 

If an extraction facility is to be built it would involve the purchase of extraction equipment as 

well as construction of the building that has to meet food handling standards. We estimate 

that this would cost in the order of $100,000 but could be significantly more. Private 

extraction would also include variable costs such as power for the extraction facility and 

labour costs. Regardless of the extraction option chosen, honey must be transported from the 

hives to the extraction site and transported to the processing facility. 

Further costs to be considered by a land manager include: compliance costs, provision of 

nectar when mānuka is not in flower, and education of inexperienced staff. 

3.2.6 Expected revenues and returns 

Expected revenues and returns have been calculated for the hypothetical 1000-ha beekeeping 

operation in two situations: (a) where the plantation is managed by an external beekeeper, 

and (b) where the plantation is managed by an inexperienced landowner. This 1000 ha is the 

plantation size required to support a rohe owned and operated beekeeping enterprise, or an 

enterprise where trainee and apprentice beekeepers are Trust Board beneficiaries who could 

take over management of the operation in the future. 

Production and price estimates are provided by Burke (2015). These values are qualified as 

estimates, and as should be treated as average expected yields over a 5-year period due to 

significant season-to-season variability. Burke (2015) considers three possible production 

scenarios when using high producing mānuka cultivars: low, medium, and high. These 

scenarios vary both in production per hive and UMF rating (determining the market price) of 

the honey. In this analysis, we assume low productivity for a plantation that is managed by an 

inexperienced landowner, and medium productivity for a plantation managed by an 

experienced beekeeper. Low productivity corresponds to a production per hive of 30 kg and a 

price per kg of $26.30, medium productivity corresponds to a production per hive of 35 kg 

and a price per kg of $42.40. In the case of a high performing cultivar being managed by an 

experienced beekeeper, we assume a landowner revenue share of 30%. We have not included 

potential revenue from carbon sequestration in this analysis as this could vary significantly 

depending on the market carbon price.
5
 A summary of these values is listed in Table 6. 

 

  

                                                 

5
 Mānuka plantations are estimated to sequester between 7.0 and 9.2 tonnes carbon dioxide equivalent (tCO2e) 

per hectare per year (Trotter et al. 2005). At the time of this study, the price of a New Zealand Unit (NZU) was 

about $7/tCO2e.    
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Table 6: Burke (2015) expected revenues and production from high performing mānuka cultivars 

Factor Natural 
Reversion 

Comvita cultivars 

Low Medium High 

Hives per ha 1 1 1 1 

Production kg per hive 20 30 35 40 

UMF rating 5+ 10+ 15+ 18+ 

Honey value per kg $16.00 $26.40 $42.40 $56.00 

Land owner revenue share 15% 30% 30% 30% 

Carbon income per tonne $0.00 $6.00 $6.00 $6.00 

Mānuka establishment per ha $0 $2,500 $2,500 $2,500 

Mature surplus per ha (honey only) $48 $238 $445 $672 

Mature surplus per ha $48 $286 $493 $720 

 

Annual operating costs are assumed to be zero when an external beekeeper manages 

operations. In the case of a landowner-managed operation, annual hive maintenance is 

assumed to be $300 per hive (Edlin & Duncan 2013). We have assumed that extraction is 

done externally. Excluding the costs of establishing an extraction facility, the annual costs of 

self-extraction (including labour costs) would be approximately equal to the cost of external 

extraction. Contract extraction is assumed to cost $18 per hive. There are several additional 

costs for land owners who self-manage hives that we have not included: compliance costs, 

education of staff, and provision of nectar when mānuka is not in flower. 

Table 7 lists our estimates for revenue, annual costs, profit per producing year, and average 

profit per year for a 25 year cycle where production is zero for the first 5 years during 

plantation establishment. The landowner profit per producing year is $210,000 per year when 

an external beekeeper is used, and $190,000 when the landowner self manages beekeeping on 

their land. This leads to average profit per year in the 25 year cycle of $122,000 and $98,000 

respectively, corresponding to $122 and $98 per hectare. Note that if there were no stand 

establishment costs, annual average profit would increase by $234/ha. 
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Table 7: Expected revenue, operating costs, profit per producing year, and average profit over a 25-year cycle 

for a 1000-ha beekeeping operation and 1 ha of mānuka plantation 

 System Beekeeping 
revenue per 
hectare 

Landowner 
gross 
revenue 

Annual 
costs  

Landowner 
net 
revenue 

Capital 
costs per 
year 

Profit per 
producing 
year 

Average 
Profit per 
year 

Per 1000 hectare beekeeping operation 

High performance 
cultivar planted with 
beekeeper 

$1,484,000 $445,200 $0 $445,200 $234,197 $211,003 $121,963 

High performance 
cultivar with no 
beekeeper and 
external extraction 

$792,000 $792,000 $318,480 $473,520 $281,036 $192,484 $97,780 

Per 1 hectare of mānuka plantation 

High performance 
cultivar planted with 
beekeeper 

$1,484 $445 $0 $445 $234 $211 $122 

High performance 
cultivar with no 
beekeeper and 
external extraction 

$792 $792 $318 $474 $281 $192 $98 

 

Our estimated returns are less than those presented by Wetere (2015) at the July 2015 Ngā 

Aho Rangahau o Maniapoto – Threads of Research Symposium, who estimated profits of 

$1,000/ha based on the assumptions in Table 8. While we do not dispute that some very 

productive, mature mānuka stands yielding high Unique Mānuka Factor (UMF) honey are 

capable of producing profits at this level, this figure was higher than the annual return 

estimates we found in the literature.   

Mānuka honey is thus expected to create annual profits of between $98 and $1,000/ha 

depending on the level of mānuka stand productivity and debt repayments for establishing the 

plantation and operation (Figure 7). This equates to an internal rate of return (IRR)
6
 of 9–

12%. 

 

  

                                                 

6
 The Internal Rate of Return calculates the interest rate received for an investment consisting of costs and 

income that occur over 30 years. By examining the costs, and when they occur, compared with the revenues 

earned over time, the IRR calculation estimates the return from the project as an interest rate calculation. It is the 

rate of interest at which the present value of future cash flows is exactly equal to the initial capital investment. 



Economic analysis of land use opportunities in Maniapoto rohe 

Landcare Research  Page 17 

Table 8: Wetere (2015) estimated mānuka honey returns ($/ha/yr) 

Category Value 

Hives 1 

Yield (kg) 35 

UMF 10-14 (matured) honey price ($/kg) $40 

Operating Expense $400 

Gross Revenue $1,400 

Gross Profit $1,000 

 

 

Figure 7: Potential Mānuka honey profits ($/ha/yr) for entire rohe and Māori land blocks. 

 

3.2.7 Environmental impacts 

Planting mānuka is associated with few environmental impacts. Mānuka forests are known to 

provide a wide range of environmental benefits and ecosystem services, including 

pollination, erosion control, habitat creation, and carbon sequestration (Funk et al. 2014). 

Thus, it is likely that expanding the area of mānuka would improve the environmental 

conditions of the Maniapoto rohe. 
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3.2.8 Summary 

Table 9: Summary of Mānuka honey land opportunity 

Market Conditions International demand is strong for mānuka. There has been significant 
export growth over the past decade.  

Prices are expected to remain high in the near future.  

Supply in New Zealand cannot currently meet the expected growth in 
demand 

Costs  Establishment costs: $2,500/ha  

Operating costs: $250–300 hive/yr  

Mean annual profits (over 25 
year rotation) 

Self-managed: $98–332/ha 

Hired beekeeper:$122–356/ha 

High production, high UMF: up to $1,000/ha 

Internal Rate of Return: 9-12% 

Time between establishment and 
returns  

5 or more years  

Potential area: Entire rohe: 331 000 ha 

Māori land blocks: 33 300 ha 

Strengths  Strong market demand  

Can be profitable, even when grown on marginal land 

Low maintenance costs  

Low environmental footprint compared with most other productive land 
uses as it supports erosion control, habitat and carbon sequestration 

Could be implemented as part of the wider farm operation 

Can be planted on small blocks 

Weaknesses  High establishment costs 

Price subject to international market conditions 

There is a significant lag between investment are reaching full production 
(6–7 years) 

Requires a large area of plantation to be economically viable 

Requires significant amount of expertise  

Bees require year round pollen  

Competing plant species need to be removed  

Opportunities  Rapidly growing market for mānuka products 

Source of income on steep and marginal land 

Possibility for reduced erosion and sedimentation if planted on heavily 
sloping marginal pasture 

Creates 3 jobs per 1000 ha through planting, clearing, and beekeeping 

Threats  Significant production variability from season to season 

Production is vulnerable to weather fluctuations 

Hives vulnerable to disease and collapse if not managed correctly 

Liability associated with high establishment costs 

The rapid growth in the market is being driven by exports, so is vulnerable 
to global economic fluctuations 
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3.3 Dairy Goats 

3.3.1 Background 

While still in its infancy, the dairy goat industry is growing rapidly and provides significant 

opportunity for land owners to switch to farming dairy goats. The industry, like other dairy 

industries, is organised through cooperatives. The most significant cooperative in New 

Zealand is Hamilton-based Dairy Goat Co-operative, with 69 supplying shareholders totalling 

44 000 milking goats to provide a total annual milk supply of 26 000 000 litres.
7
 Dairy Goat 

Co-operative has experienced rapid growth over the last decade with turnover exceeding $50 

million for the first time in 2005, $100 million in 2012, and $150 million in 2014. 

Historically, the Waikato region has held around 65% of the national dairy goat population 

(Solis-Ramirez et al. 2011). 

Much of the milk solids produced by dairy goats in New Zealand are exported to Asia as 

infant formula. Goats’ milk is claimed to have nutritional benefits compared with cows’ milk, 

with higher levels of vitamins and minerals, and is more easily digested by humans.
8
 

The average goat farm in New Zealand is 600 head on 40 ha producing 45,000 kg of 

milksolids (MS). Indoor housing of animals is typical of dairy goat farms in New Zealand, 

with feed being provided by harvesting pasture and crops (this cut-and-carry system is used 

on 75% of farms).
9
 Output per head is 75 kgMS for yearlings and 100 kgMS for mature does. 

In 2011/2012 the cooperative pay-out was $17.50 per kgMS. 

Dairy goat farming is typically less intensive than dairy cow farming, but it can still be 

affected by regional environmental concerns, including effluent disposal, and nutrient losses. 

The Waikato Regional Council has published guidelines on effluent management for dairy 

goats
10

. With regards to nutrient management, the region is currently undergoing a process to 

meet the objectives of the 2014 National Policy Statement for Freshwater Management, and 

depending on where the goat farm is located in the rohe, could be subject to future 

regulations of the amount of N and P losses from the farm.
11

  

                                                 

7
 http://www.dgc.co.nz/facts.cfm  

8
 http://www.ruralnewsgroup.co.nz/rural-news/rural-management/no-acting-the-goat-for-these-farmers  

9
 https://agrihq.co.nz/article/goat-farming-picking-up-pact?p=21  

10
 http://www.waikatoregion.govt.nz/PageFiles/19392/managing%20effluent%20on%20dairy%20goat% 

20farms.pdf 

11
 N.B. The geographical area of the Maniapoto rohe is located within parts of the Horizons, Waikato, and 

Taranaki regional councils and thus land blocks could be affected differently depending on the region in which 

they are located.  

http://www.dgc.co.nz/facts.cfm
http://www.ruralnewsgroup.co.nz/rural-news/rural-management/no-acting-the-goat-for-these-farmers
https://agrihq.co.nz/article/goat-farming-picking-up-pact?p=21
http://www.waikatoregion.govt.nz/PageFiles/19392/managing%20effluent%20on%20dairy%20goat%20farms.pdf
http://www.waikatoregion.govt.nz/PageFiles/19392/managing%20effluent%20on%20dairy%20goat%20farms.pdf
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3.3.2 Potential Area of conversion 

Land to be converted to dairy goats must be of similar quality to that used for dairy cows. We 

therefore restrict the possible expansion to areas with LUC 1–4 (i.e. mid- to high-class land). 

This equates to a total of 197 400 ha across the entire rohe and 18,900 ha for the Māori land 

blocks (Figure 8). 

 

Figure 8: Potential dairy goat farming extent for entire rohe and Māori land blocks by LUC.  

 

3.3.3 Conversion requirements and costs 

The cost of establishing a new farm is $5–8 million, including the cost of purchasing the land. 

Other than the land, establishment costs are building housing barns, purchasing cooperative 

shares to supply milk, milking machinery, machinery for cut-and-carry farming (tractor, front 

mower, and a feed wagon), and establishing a herd.  

In 2012 a new 80-bale rotary dairy shed was estimated to cost $650,000, and includes milk 

harvesting, cooling, milk silos, and an in-shed feeding system. A herringbone dairy shed is 

estimated to cost $500,000. Housing barns cost between $120,000 and $350,000, depending 

on the construction materials used; it should have two side bays with a central feed race. 

Housing barns should be constructed to provide 3m
2
 per goat. 

Kids can be purchased from existing farmers and cost up to $50 each in 2012. Does can be 

milked from when they are 1 year old. Bucks should be kept at a ratio of 1:20 up to 1:50 for 

mating and cost up to $500. For an indoor cut-and-carry operation, goats are stocked at a rate 
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of 15–17 animals per hectare but stocking can reach as high as 25 per hectare. The average 

stocking rate for an outdoor operation is 12 does/ha.
12

 

In 2012 co-operative shares cost $23/ksMS.
13

 Presently, the Dairy Goat Co-Operative has 

sufficient forecasted milk growth to meet demand growth projections for the next few 

seasons, and does not expect new supplying shareholders up to and including the 2016/2017 

season. New farms may be required for the 2017/2018 season, but this will be decided closer 

to the time. Entry into the Dairy Goat Co-operative is possible through purchase of an 

existing farm or shareholding – when for sale these are listed through rural real estate 

agents
14

. To expand outside of the existing co-operatives, the rohe would have to create its 

own processing facility, which could cost in the order of $40 to $80 million. 

3.3.4 Other requirements 

In 2012 the Dairy Goat Co-operative estimated that operating costs were around $6.50–$9.00 

per kgMS. Major costs include direct labour, feed, fertilizer, bedding, and animal health. 

Bedding is a major component: for example, one manager of an average sized operation 

claims to spend between $15,000 and $20,000 per year on sawdust.
15

 

Dairy goats are more susceptible to health issues than dairy cows, in particular to worms and 

parasites. Indoor production systems allow for better control of animal health and restrain 

parasites to very low levels (Solis-Ramirez et al. 2011, 2012). Worm management is an issue 

in goats kept outdoors and needs to be managed with the use of other classes of livestock.
16

 

Goats are also susceptible to foot rot, although culling of problem animals and a proactive 

prevention system are effective in controlling this issue (Lee & Mangin 2008). 

To run a cut-and-carry operation, the land must be mower accessible, implying that steep 

marginal land is not appropriate. Ideally, land should be of similar quality to that used for 

dairy cows, and be able to provide pasture for harvest 12 months of the year (Keith Arnold, 

Dairy Goat Co-operative, pers. comm.). 

3.3.5 Anticipated revenues and expected returns 

Expected production and revenue figures are based on a range of sources. Each source 

represents the experience of just one case study farm so the values are not necessarily robust 

across all farms. Being an emerging industry, there is a lack of complete data for the dairy 

goat industry in New Zealand. 

                                                 

12
 http://www.ruraldelivery.net.nz/2012/09/dairy-goats/    

13
 https://agrihq.co.nz/article/goat-farming-picking-up-pact?p=21 

14
 Keith Arnold, Dairy Goat Co-operative, pers. comm. 

15
 http://www.stuff.co.nz/business/farming/dairy/9584453/Milking-goats-makes-en-e 

16
 http://www.ruraldelivery.net.nz/2012/09/dairy-goats/   

http://www.ruraldelivery.net.nz/2012/09/dairy-goats/
https://agrihq.co.nz/article/goat-farming-picking-up-pact?p=21
http://www.stuff.co.nz/business/farming/dairy/9584453/Milking-goats-makes-en-e
http://www.ruraldelivery.net.nz/2012/09/dairy-goats/
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Using data acquired from a variety of sources, we have calculated a range of potential 

revenues for a typical dairy goat farm with 40 ha of feed-producing land. Assuming a 

minimum stocking rate of 15 head/ha and maximum of 20 head/ha, a minimum output per 

head of 75 kgMS and maximum output per hear of 100 kgMS, and a cooperative pay out of 

$17.50 per kgMS, we estimate a gross revenue of between $787,000 and $1,400,000 per year. 

This corresponds to revenue of between $19,690 and $35,000 per hectare. 

We estimate the costs of development (excluding the cost of purchasing land) to be between 

$2,000,000 and $2,450,000. This includes heard establishment (both does and bucks), 

purchase of an 80 bale rotary, purchase of a housing barn, and cost of cooperative shares 

(Table 10). 

Table 10 Dairy goat farm establishment costs 

 
Herd 
establishment 
(does and bucks) 

80 Bale 
rotary 

Housing 
Barn 

Cost of co-
operative 
shares 

Total 
establishment 
costs 

Low stocking rate $38,571 $650,000 $350,000 $1,035,000 $2,073,571 

High stocking rate $51,429 $650,000 $350,000 $1,380,000 $2,431,429 

 

Assuming an operating cost of between $6.50 and $9.00 per kgMS, the typical 40-ha dairy 

goat farm would have annual operating expenditure of between $292,500 and $720,000 

($7,310 to $18,000 per hectare) depending on the intensity of production. This leads to a net 

revenue of between $382,500 and $880,000 ($9,562 to $22,000 per hectare), not accounting 

for possible repayments on development capital. 

Capital costs are significant and would likely require a loan. Assuming a 25-year repayment 

period and 8% interest, the establishment costs estimated to be between $2,000,000 and 

$2,450,000 would lead to annual repayments of $195,000 to $228,000. After accounting for 

repayments, we estimated an annual profit from a typical 40ha dairy goat farm of between 

$188,000 and $653,000. This corresponds to a profit per hectare between $4,800 and 

$16,400. 

Table 11 Annual Output, revenue, costs and profits for a 40 hectare dairy goat farm 

Stocking rate / 
Output per head / 
Operating costs 

Total output 
(kgMS) 

Gross 
revenue 

Total 
operating 
costs 

Net revenue Annual debt 
repayment 

Annual 
Profit 

Per 40 ha farm 

Low / Low / High 45 000 $787,500 $405,000 $382,500 $194,250 $188,250 

Mean 61 250 $1,071,875 $474,688 $597,188 $211,011 $386,176 

Median 60 000 $1,050,000 $462,500 $585,000 $211,011 $373,989 

High / High / Low 80 000 $1,400,000 $520,000 $880,000 $227,773 $652,227 

Per hectare 

Low / Low / High 1125 $19,688 $10,125 $9,563 $4,856 $4,706 

Mean 1531 $26,797 $11,867 $14,930 $5,275 $9,654 

Median 1500 $26,250 $11,563 $14,625 $5,275 $9,350 

High / High / Low 2000 $35,000 $13,000 $22,000 $5,694 $16,306 
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For the comparative economic analysis, we further adjust the net farm returns, depending on 

the average stock carrying capacity in the LRI. That is, a dairy goat farm in LUC 1 with a 

high stocking rate will yield greater economic returns than a farm located in LUC 4 with a 

lower stocking rate. 

Dairy goat farming is thus expected to create annual profits of between $3000 and $10,000/ha 

depending on the level of productivity and debt repayments for establishing the operation 

(Figure 9). This equates to an internal rate of return (IRR) of 23–36%. 

 

Figure 9: Potential dairy goat profits ($/ha/yr) for entire rohe and Māori land blocks. 

 

3.3.6 Environmental impacts 

Dairy goat farming is typically less intensive than dairy cow farming, but it can still be 

affected by regional environmental concerns, including effluent disposal and nutrient losses. 

The Waikato Regional Council has published guidelines on effluent management for dairy 

goats. With regards to nutrient management, the region is currently undergoing a process to 

meet the objectives of the 2014 National Policy Statement for Freshwater Management, and, 

depending on where the goat farm is located in the rohe, could be subject to future 

regulations of the amount of N and P losses from the farm. 
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3.3.7 Alternative possibility of goat meat 

Alongside the dairy goat industry, the New Zealand meat goat industry has also seen recent 

growth. The New Zealand market for farmed feral goat meat is currently undersupplied, with 

demand being stimulated by a growing ethnic population in Auckland. A significant share of 

supply is provided by mustering wild goats, resulting in irregular supply numbers. 

Goats have the ability to thrive on poorer pastures as they can supplement their diet with 

weeds and shrubs. They therefore provide a good alternative to traditional stock on marginal 

land that may be unprofitable for sheep and beef or dairying. This is a major advantage when 

compared with dairy goats that require high quality land similar to that needed for dairy 

cows. 

Goats have a lower environmental impact than traditional sheep, particularly when farmed on 

steep marginal land. Goats’ lower body weight means they cause less erosion damage, 

pugging, and earth disturbance. Their diet includes hardy weeds and other vegetation, which 

provide increased binding of the soil than clear pasture due to deeper root systems. Meat 

goats’ pasture requires little or no fertiliser, so nutrient run-off and leaching is reduced. 

Establishment costs for meat goats include fencing and herd establishment. Fencing costs 

between $10 and $16 per metre if new, and $2 to upgrade existing sheep and beef fencing. 

Data from the Goat Monitoring Project show that extensively farmed goats can return $20.41 

per goat stock unit. This is made up of $18 per goat stock unit, plus an added weed control 

benefit, less an animal health cost (Lee & Mangin 2008). Farming goats for meat on marginal 

land is likely to yield annual profits of about $200/ha/yr and incur minimal operating costs 

(Edlin & Duncan 2013). 
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3.3.8 Summary 

Table 12: Summary of dairy goat land opportunity 

Market Conditions Rapidly growing demand, particularly in Asia.  

Costs  Initial Capital: $2,000,000+ 

Operating: $10,000-13,000/ha/yr 

Mean annual profits Varies by land use capability and stocking rate, but could be $4,700/ha or 
more 

Internal Rate of Return 23-36% 

Time between establishment 
and returns  

Almost immediate 

Potential area Entire rohe: 197,400 ha 

Māori land blocks: 18,900 ha 

Strengths  High profit potential 

Strong and increasing market demand 

Possibility for lower impact on the land compared with traditional sheep 
and beef or dairy farming 

Requires about 40 hectares, less than a typical livestock operation 

Perception that superior to cow milk 

Weaknesses  High capital cost to establish 

Requires high level of expertise  

Dairy Goat Co-operative are not presently accepting new suppliers 

Land required for cut-and-carry dairy goat farming should be high quality 
land equivalent to that used for dairy cows 

If converting from dairy cows, will not create any new employment 

Opportunities  Rapidly growing market  

Potential for new employment from upskilling (2-4 jobs per 40 ha block) 

Could be carried out on multiple blocks if close together, particularly cut-
and-carry operation 

Local development and processing of niche products for domestic and 
international markets 

Threats  The rapid growth in the market is being driven by exports, so is vulnerable 
to global economic fluctuations 

Processors may be selective about suppliers 

Stock prone to health issues  

Environmental regulations could constrain intensification and land 
management 
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3.4 Horticulture 

3.4.1 Background 

Horticultural crops may produce a broad range of commodities including pipfruit (apples, 

pears), berryfruit (fresh and frozen), flowers, olives, olive oil, wine, and juices. Less 

commonly, it may have mixed production with other land uses like dairy (Venture Taranaki. 

2014). Horticultural production does however require pollination services, so this enterprise 

can be complementary to apiculture. The minimum required area can vary for each of the 

different horticultural enterprises considered. Some options could be carried out in just a few 

hectares as part of the wider farm operation. 

Horticultural production can be capital and labour intensive. It requires significant 

infrastructure like machinery for cultivation, weather protection (shade, tunnel or glass 

houses, shelter belts, frost/hail protection), soil preparation equipment, disease protection 

(spraying equipment), irrigation, specialist harvesting equipment, onsite storage, and 

refrigeration (Saunders et al. 2011). Horticulture farm managers require access to skilled 

workers and/or workers willing to be trained to meet harvest and other labour requirements, 

and access to consultants and others with experience in the management of a range of crops 

and businesses.  

There are a number of risks involved with horticulture including market and climatic 

conditions, and vulnerability to diseases and pests. Horticulture covers a wide range of 

markets which fluctuate year to year due to seasonal climatic conditions effecting different 

regions yields. Fruit yields are sensitive to fruit specific diseases such as PSA and invasive 

pests can have a significant detrimental effect on yields and profitability. Export returns are 

influenced by exchange rates and the performance of foreign growers (MPI 2012). More 

details on yield fluctuations are included in the Plant and Food assessment report (van den 

Dijssel et al. 2014). 

There are some environmental concerns associated with horticulture production. As some 

horticultural enterprises have relatively high nitrate leaching rates and could be affected by 

the policy being set as a result of the 2014 National Policy Statement – Freshwater 

Management (MfE 2014). Spraying of pesticides can also have an environmental impact. 

3.4.2 Potential Area of conversion 

For this analysis, we assumed that horticulture could be implemented on all land that was 

identified by Plant and Food to be biophysically and climatically feasible (van den Dijssel et 

al. 2014). They identified seven horticultural options that could be carried out over 7 different 

horticulture classifications:  

 Market garden 

 Nurseries 

 Berries 

 Flowers 

 Olives 

 Viticulture  

 Pipfruit 
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The assessment estimated that one or more option of horticulture could potentially cover 18% 

of the entire rohe (144 000 ha) or about 8300 ha of land on Māori blocks. The potential area 

for converting land to horticulture is shown in Figure 10, which indicates that most of the 

land feasible for horticulture is in the northeast area of the rohe. 

 

Figure 10: Horticulture extent for entire rohe and Māori land blocks.  

 

3.4.3 Conversion requirements and costs 

Horticultural production can be capital and labour intensive. It requires significant 

infrastructure like machinery for cultivation, weather protection (shade, tunnel or glass 

houses, shelter belts, frost/hail protection), soil preparation equipment, disease protection 

(spraying equipment), irrigation, specialist harvesting equipment, onsite storage, and 

refrigeration (Saunders et al. 2011).  

Horticulture farm managers require access to skilled workers and/or workers willing to be 

trained to meet harvest and other labour requirements, opportunities for on-farm and 

institution-based worker training and access to consultants and others with experience in the 

management of a range of crops and businesses. It is estimated that establishing a new 

horticultural enterprise could cost up to $52,000 per hectare.  
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3.4.4 Estimated potential returns 

There is a wide variation in options for horticulture presented by the Plant and Food 

assessment, and many of these options have limited data available to complete a thorough 

economic assessment in the rohe. As a result we have made some simplifying assumptions 

based on existing data in NZFARM to arrive at the estimated mean annual net revenues for 

each option (Table 13).  In general, horticulture is estimated to produce between $3,099 and 

$9,469/ha, which is significantly higher than earnings from most of the current land uses in 

the rohe. Therefore, expanding into this land use opportunity could provide significant 

economic gains provided there is the expertise and infrastructure available.  

Table 13: Potential revenue estimates ($/ha/yr) for Maniapoto horticultural options 

Horticulture Option Mean Annual Profit  
($/ha/yr)  

Market Gardening $5,000 

Nurseries $5,000 

Berries $8,236 

Flowers $5,000 

Olives $3,099 

Viticulture $4,805 

Pipfruit $9,469 

 

For comparison, ANZ (2013) has recently produced a brief on the potential gross margins for 

arable and processed crops in New Zealand. Their analysis found that for high yielding land, 

the returns can range from about $1,000 to $9,000, which is in line with the assumptions used 

in this economic analysis.   
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Table 14: Arable and processed crops gross margins ($/ha/yr) 

Crop Base Price Medium Yield High Yield 

Barley feed $380 $1,103 $2,035 

Barley malting $420 $1,264 $2,380 

Borage $10.00 $669 $2,418 

Buck wheat $2,000 $1,657 $2,553 

Carrot seed hybrid $40.00 $4,491 $8,782 

Carrot seed open pollinated $16.00 $526 $4,503 

Chinese cabbage $2.50 $2,069 $3,141 

Chinese kale $3.10 $2,394 $3,571 

Grass seed cocksfoot $4.35 $2,138 $3,448 

Grass seed prairie grass $1.65 $1,775 $3,053 

Grass seed ryegrass forage common $1.80 $1,494 $2,558 

Grass seed ryegrass forage propriety $2.40 $1,207 $3,672 

Grass seed ryegrass turf $2.40 $1,542 $3,126 

Grass seed tall fescue $5.00 $2,377 $5,343 

Grass seed $3.85 $1,725 $3,234 

Lentils $1,300 $1,615 $2,434 

Linseed $925 $897 $1,689 

Mustard - Chinese $2.60 $1,372 $3,449 

Oats $440 $1,207 $2,012 

Peas blue $600 $908 $1,713 

Peas garden $950 $1,096 $2,182 

Peas maple sprouting $1,000 $2,000 $3,543 

Peas marrowfat $750 $1,042 $2,086 

Peas white $500 $840 $1,628 

Peas vining $415 $1,386 $2,614 

Phacellia $7.00 $427 $1,644 

Potatoes $350 $6,331 $9,060 

Radish hybrid $25.00 $2,191 $5,191 

Radish open pollinated $3.00 $1,492 $3,186 

Radish sprouting $3.50 $1,825 $4,001 

Red beet open pollinated $4.00 $1,243 $4,132 

Ryecorn $455 $1,290 $1,554 

Silage maize $0.23 $861 $1,780 

Silage/graze pasture $0.08 $652 $1,074 

Silage wheat $0.23 $1,905 $2,770 

Triticale $350 $999 $1,611 

Wheat feed $380 $1,499 $1,958 

Wheat spring milling $410 $1,107 $1,456 

Wheat winter milling $410 $1,320 $1,909 

White clover huia $4.50 $715 $1,675 

White clover specialist $5.75 $879 $1,973 

Winter stock feed -kale $0.23 $1,554 $2,432 

Winter stock feed - fodder beet $0.23 $743 $2,416 
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3.4.5 Environmental Impacts  

There are some environmental concerns associated with horticulture production. Some 

horticultural enterprises have relatively high nitrate leaching rates and could be affected by 

the policy being set as a result of the 2014 National Policy Statement – Freshwater 

Management (MfE 2014). Spraying of pesticides can also have an environmental impact. 

3.4.6 Summary 

Table 15: Summary horticulture land opportunity 

Market Conditions Varies depending on crop 

Costs  Varies depending on crop, but can be $50,000/ha or more with  capital costs 
for establishment and harvest, storage, and processing equipment 

Mean annual profits  Varies depending on crop, but potential for $5,000 or more/ha 

Internal rate of return 10–40% 

Time between establishment 
and returns  

Varies depending on crop. Many can yield returns shortly after planting 

Potential area: Entire rohe: 144 000 ha 

Māori land blocks: 8300 ha 

Strengths  High source of income 

Some options can be implemented in area of 1 ha or less 

Can be implemented on small blocks 

Could be carried as part of the wider farm operation 

Can often plant more than 1 crop per annum on same parcel of land 

Rotational farming allows for crop diversification 

Weaknesses  Significant capital investment 

Requires significant expertise 

Potentially high environmental impacts depending on the crop (e.g., nitrate 
leaching)  

Supply chain may need to be developed 

May be difficult to acquire market access 

Some crops may require irrigation 

Opportunities  High returns and have the ability to generate consistent revenue 

Several small blocks growing similar crops could form a cooperative 

Job creation for planting, harvesting, packing, and transporting 

Potential to diversify agricultural production in region 

Threats  Environmental regulations could constrain intensification and land 
management 

Changes in market demand 

Pests, disease, and climate change could affect crop yields 

Parts of the rohe are over-subscribed, so access to water may be limited 
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3.5 Forestry 

3.5.1 Background 

A significant proportion of land in New Zealand can feasibly be used for forestry plantations. 

Currently, about 90% of total plantations are of the species Pinus radiata. Forestry can 

require specific infrastructure, including a road network for transport of logs, landings and 

access roads. 

The primary product of NZ forest plantations is un-sawn logs. These can be processed to 

produce sawn timber, pulp, paper, and other processed panel products such as MDF and 

plywood. Non-wood forest products include kawakawa, ginseng, honey, and goldenseal. 

3.5.2 Potential Area of conversion 

Trees can be planted on various areas of the farm, often in areas less than 1 ha. Larger areas 

are required to provide significant economic return. 

For this analysis, we assumed that Pinus radiata could be planted on all land that was 

identified by Scion to be both biophysically feasible, but also not displace any high-

productive land (Hock et al. 2014b). This equates to a total of 425000 ha across the entire 

rohe and 32 700 ha for the Māori land blocks. 

Forestry stands are commonly located on landholdings where other land uses are conducted, 

for example dairy, and can provide complementary services such as water filtration and land 

stabilisation. Furthermore there are possibilities of mixed land use through understory 

cropping, potential crops that have been identified are: kawakawa, ginseng, honey, and 

goldenseal (Hock et al. 2014a). 

3.5.3 Conversion requirements and costs 

Stand establishment costs range between $1530 and $2060 per hectare over a three year 

period depending on the slope of the land (assuming 900 stems per hectare).
17

 

Planted kauri is possible to be based on a 60-year rotation and has been identified as offering 

a similar investment opportunity per hectare as Radiata Pine, which operates on a 30-year 

rotation.
15

 

                                                 

17
 Hock B, Heaphy M, Harrison D, Payn T. 2014b. Nga Aho Rangahau o Maniapoto: forest opportunities. Scion 

Research report for Maniapoto Maori Trust Board. 22 p. 
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3.5.4 Other requirements 

Minimal knowledge of silviculture is required, as many tasks such planting, thinning and 

harvesting can all be carried out by contractors. Carbon trading through the emissions trading 

scheme (ETS) can also be conducted by forestry consultants on behalf of the land owners. 

Given the long time horizon between planting and harvest, current market conditions will 

likely not reflect the state of the market at the time of harvest. Details on current log prices 

can be found on the MPI website.
18

 The long-term horizon can also impact on the level of 

cash flow on an annual basis. Another possible issue is the volatility of the log price – it is 

very difficult to predict the state of the log market in 30 years’ time. 

3.5.5 Expected revenues and returns 

Estimates on net revenue and costs for pine plantations in the region were based on 

assumptions presented in Hock et al. (2014), who used the Forest Investment Finder to 

estimate the total net present value of the plantation over a 28-year rotation. Key assumptions 

are presented in Table 16.  

Table 16: Scion assumptions about forestry regime, log grades and carbon price for estimating NPV 

Regime  Discount Rate Timber $/tonne (*) Carbon $/NZU 

Structural (framing) 
regime (initial 
planting of 900 
spha thinned to 600 
spha)  

4% S1 – $93 

S2 – $85 

S3 – $75 

Pulp – $51 

$4 

(*) S1, S2 and S3 refer to different structural grades present along a stem 

 

NPV was converted to an annual figure so that it could be directly compared to other land use 

options by multiplying the figure by an equal annualised equivalent factor of 0.06. This 

equates to a mean net return of $680/ha/yr for plantation forestry. 

Forests sequester carbon as they grow, and wood products store carbon throughout their 

lifetime, therefore forestry provides potential for climate change mitigation. The carbon 

market has proven to be volatile throughout the introduction of the New Zealand ETS in 

2008.
19

 The NZ carbon price presently sits at around $7 per ton carbon dioxide equivalent 

(tCO2-e), but in recent years have ranged from just a few cents to more than $20/tCO2-e, and 

recent analysis indicated that carbon prices could increase to $50/tCO2-e or more by 2030 

(Daigneault 2015). 

                                                 

18
 http://www.mpi.govt.nz/news-and-resources/statistics-and-forecasting/forestry/indicative-new-zealand-

radiata-pine-log-prices-by-quarter/  

19
 https://www.climatechange.govt.nz/emissions-trading-scheme/  

http://www.mpi.govt.nz/news-and-resources/statistics-and-forecasting/forestry/indicative-new-zealand-radiata-pine-log-prices-by-quarter/
http://www.mpi.govt.nz/news-and-resources/statistics-and-forecasting/forestry/indicative-new-zealand-radiata-pine-log-prices-by-quarter/
https://www.climatechange.govt.nz/emissions-trading-scheme/
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The potential area and net revenue from converting land to pine plantations is shown in 

Figure 11. It is estimated that, like mānuka, Pinus radiata could potentially cover 54% of the 

entire rohe, this would actually reduce net returns by about $92 million/yr compared to the 

current land use. This is because about 90% of current dairy land is deemed eligible for 

planting. On the contrary, if all 40% land on Māori blocks eligible for pine plantations were 

converted; net farm revenue could increase by $3 million/yr.  

Sensitivity analysis is currently being done by Scion to assess the following assumptions: 

 Discount rate: 4% and 8% 

 Carbon Price: $4–50/tCO2e 

 Timber Price: +/– 20% relative to baseline 

Results from this analysis will likely be in a future report. 

 

Figure 11: Plantation forestry extent and potential net revenue for entire rohe and Māori land blocks.  

 

3.5.6 Environmental impacts 

Forests sequester carbon as they grow, and wood products store carbon throughout their 

lifetime, therefore forestry provides potential for climate change mitigation. Forest 

plantations also provide environmental benefits over pastoral agriculture through reduced 

nutrient runoff, sedimentation, and increased soil stability. At harvest time, however, there is 

significant risk of significant soil loss and sedimentation. 
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3.5.7 Summary 

Table 17: Summary of forestry land opportunity 

Market Conditions Market is vulnerable to global economic fluctuations. Most of harvested logs 
are shipped internationally to be processed 

Costs  Establishment costs: $1530–2060/ha  

Roading and harvest: vary, but can be several $1,000/ha in total 

Annualised annual profits 
(over 28 year rotation) 

Varies depending on LUC, but averages about $600/ha 

Internal rate of return 8–13% 

Time between establishment 
and returns  

25 or more years  

Potential area Entire rohe: 425,000 ha 

Māori land blocks: 32,700 ha 

Strengths  Can be done on marginal land 

Low maintenance costs  

Supports erosion control , habitat and carbon sequestration  

Could be carried as part of the wider farm operation 

Can be implemented on small blocks 

Already two sawmills in Te Kuiti 

Weaknesses  High establishment and harvest costs 

Price subject to international market conditions 

Requires a large area to be economically viable 

Competing plant species need to be removed  

There is a significant lag between investment are reaching harvest age (at 
least 25 years) 

Opportunities  Source of income on marginal land 

Possibility for reduced erosion and sedimentation if planted on heavily 
sloping marginal pasture 

Can be implemented on small blocks 

Creates about 4 jobs per 1000 ha through planting, harvesting, and 
processing  

Potential to diversify industry by planting  other species in addition to Pinus 
radiata 

Threats  The costs of establishing a plantation are high 

Market is vulnerable to global economic fluctuations 

Uncertainty surrounding the Emissions Trading Scheme and carbon price 

3.6 Aquaculture 

The Draft NARoM synthesis report (Hudson et al. 2015) explored a range of aquaculture 

species and options, including freshwater species like whitebait and eels, and marine species 

such as shellfish, seaweed, and mussels. The report found that most options were not deemed 

economically viable due to high risk, and limited market potential. The only option identified 
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as a possibility is ‘you fish’, which are typically small to medium sized artificial ponds, often 

run as small or family businesses, often in conjunction with campgrounds or other attractions. 

As a result, we have omitted aquaculture from this economic analysis. 

4 Comparison of Land Use Options 

We considered a number of individual land use options. This section compares the relative 

impacts of these options.  

Figures 12 and 13 show the impact on land use composition and farm profits if each of the 

land uses investigated were introduced to their maximum biophysical extent for the entire 

rohe and Māori blocks only respectively. The impacts to farm profits account for opportunity 

costs of taking land out of production from its previous use. 

Figure 12 shows an increase profit across the rohe from converting all possible land to each 

of the land uses except forestry. Much of the land to be converted to forestry is currently in 

dairy cows, explaining the reduced profit. Conversion of all possibly land to dairy goats 

shows the most dramatic increases in farm profits. The horticultural enterprises all show 

relatively large increases in profits from relatively small areas converted. However, as with 

forestry they all have a significant portion of the land to be converted coming from dairy 

cows. 

Similar to Figure 12, Figure 13 shows an increase in profit across the Māori land blocks for 

all land uses except forestry, and the most dramatic increase in profits from converting all 

possible land to dairy goats. 

It is apparent from Figure 12 and Figure 13 that the conversion of all the LUC 1–4 land to 

dairy goat farming produces the most dramatic in farm profits. Additional assumptions are 

made in the next section to make this scenario more realistic as it is not anticipated that the 

area of dairy goat farming, horticulture, mānuka honey or forestry would actually expand to 

its maximum potential due to infrastructure and market demand constraints.  

For many of the land uses, the area of land converted in Figures 12 and 13 is many times the 

current area of land nationwide in that land use. For example, at a stocking rate of 15 head 

per hectare, the total number of dairy goats across the Māori blocks would be 272 460, which 

is an order of magnitude larger than the 44 000 goats that currently supply the country’s 

largest dairy goat cooperative. 

Future research should also be conducted to investigate the level of infrastructure that would 

be necessary to facilitate land use changes of this magnitude. This analysis could also limit 

the scope of change that could be feasible. 

We have ignored the environmental consequences that could evolve as a result of these land 

use options. For example, expanding the area of dairy goat farming could increase nutrient 

losses and sediment in waterways, particularly if forests are converted to pasture. On the 

contrary, planting mānuka and pine trees could result in local environmental improvements 

while also increasing forest carbon sequestration that would help reduce New Zealand’s net 

GHG emissions. Future work could use the spatial modelling component of NZFARM to 

explore these effects.  
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4.1 Conversion across the entire Maniapoto rohe 

 

 

Figure 12: Land use and net revenue for land use option scenarios – entire Maniapoto rohe. 
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4.2 Conversion across the Maniapoto rohe Māori land blocks 

 

 

Figure 13: Land use and net revenue for land use option scenarios – Māori land blocks. 
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4.3 Realistic Land Use Mix Scenario 

The rohe-wide analysis in the previous section indicates that there is quite a large area in 

terms of biophysical potential to implement any of the land use options explored in this study. 

It is unrealistic, however, to think that all feasible land would be converted to any particular 

use. Thus, we present a more realistic option of what the new land use mix could be in the 

Maniapoto rohe by 2025 (Table 18) by converting 29000 ha the new opportunities.  

This new area is estimated to come either from clearing scrubland or converting sheep and 

beef farms to more intensive enterprises. As a result, there are few opportunity costs 

associated with converting to the new land use opportunities. In total, converting 29,000 ha of 

land in the Maniapoto rohe could increase annual farm profits by about $38 million or by 

$1,300/ha/yr.  

Table 18: Scenario assumptions for new land use area in Maniapoto rohe by 2030 

Land 
Opportunity 

Assumed 
New Area 
(ha) 

Net Gain in 
Annual Farm 
Profit ($/yr) 

Reasoning behind assumed area 

Mānuka honey 14 000  $3,220,000  About 20% of all mānuka honey area currently in King 
country/Waikato/Taupo  

Dairy goats 2500  $16,193,150  About the area that Dairy Goat Co-operative currently 
services 

Horticulture 2500  $12,198,894  Similar to other small horticultural areas of New 
Zealand 

Forestry 10 000  $6,516,313  Capacity of about 3 sawmills 

Total 29 000 $ 38,128,357   

5 Limitations/Caveats 

Due to data limitations and the large area under investigation, this analysis is subject to a 

number of caveats: 

 The current study contains a very broad-level analysis. Further assessments are required 

for investigating potential outcomes on individual land blocks. 

 Yields are based on general relationships between soil, climate, geography, and typical 

farm management. These figures are likely to vary for specific farms. 

 A lot of the farm financial data used in this study is derived from regional and local 

case studies and may not be representative of nation-wide conditions. 

 Several of the land uses investigated in this analysis are in emerging industries, and as 

such production and other data available is still very incomplete. 

 Farm returns are subject to market conditions and thus could change over time. 

 Limited research was conducted on the infrastructure required to expand some of these 

land use opportunities, particularly for horticulture. 
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 This analysis did not focus on the quantitative environmental outcomes from each land 

use opportunity. Some of these opportunities could be limited by emerging regional and 

national environmental policy particularly that related to water quality and greenhouse 

gas emissions. 

 Some options may require irrigation. Recent assessments have indicated that parts of 

the rohe through the resource consent process may be over-subscribed through to 2030 

(Waikato Regional Council 2012). A recent NIWA water assessment has indicated that 

although consented water takes are fully allocated in some catchments within the rohe, 

the amount of rainfall and river flows in the area is such that there may be opportunities 

to use more water for summer irrigation if winter storage of flows was possible 

(Zammit 2015).  

 Many of these options require significant capital investment that can be hard to secure 

without adequate leveraging. 

 Our analysis assumes there is a large enough area planted to achieve certain economies 

of scale. Implementing just a few hectares of any of the land opportunities explored in 

this analysis is likely to produce less financial returns than the average figures 

presented in this report. 

6 Recommendations 

Based on our broad-level economic analysis of possible land opportunities in the Maniapoto 

rohe, we recommend the following: 

 Mānuka for honey production should be planted on marginal land, particularly in areas 

that are covered in scrub, gorse, and extensive grassland. 

 Some of the land uses considered can be implemented on very small blocks; however, 

to achieve the returns calculated a minimum total area of such blocks is required to 

achieve economies of scale. Each landowner should ensure the total land in a particular 

use is sufficient to achieve this. Groups of small block landholders could also form a 

cooperative to improve economies of scale. 

 Dairy goats are most feasible on land currently in dairy cows and thus there is an 

obvious trade-off than may need to be made. Emerging dairy goat farmers also need to 

ensure that there is adequate processing facilities and market demand to make the 

switch. 

 There is relatively high potential for planting horticultural crops in the rohe particularly 

in the northeast area, but high capital costs are also associated with this type of 

enterprise. Infrastructure needs and market access should be investigated in more detail 

before investing in this option. Although there is potential to produce a wide range of 

horticultural crops in the rohe, additional research needs to be conducted to assess 

which options have the largest market potential and what infrastructure is required to 

support it. 

 Forestry has already proven to be a viable option in the rohe. There is much  potential 

to expand, including on blocks that require limited maintenance. 
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 In addition to on-land development, there is potential for developing processing 

facilities in the rohe that could source output from a range of farms, not just Māori land 

blocks. 

 Aquaculture was found to not be viable in rohe. The only potential option identified is 

‘you fish’, which are typically small- to medium-sized artificial ponds, often run as 

small or family businesses, often in conjunction with campgrounds or other attractions.   

 Goat meat could be another alternative land use opportunity for marginal grazing land 

as it has recently produced higher returns than extensive sheep and beef. 

 Additional research could investigate the opportunity for winter water storage on small 

blocks, which can then be used for summer irrigation. 
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Appendix 1 – Key Input Data 

Land Use Capability 

  

Figure 14: Land use capability (LUC) classification for entire rohe and Māori land blocks (source: New 

Zealand Land Resource Inventory). 
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Stock Carrying Capacity 

 

Figure 15: Average stock carrying capacity, in ewe equivalents, for entire rohe and Māori land blocks (source: 

New Zealand Land Resource Inventory). 

 

Table 19: Factors for converting stocking units to specific animal numbers 

Stock Type Conversion factor 

Beef 4.5 

Sheep 0.8 

Dairy 5 

Deer 1.8 

Goat 1.0 
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Appendix 2 –Gap Analysis Findings 

A2.1 Mānuka honey/apiculture 

What infrastructure does each landholder needs on-farm to do this enterprise 

 Hives, trees (Mānuka),
20

 possibility of irrigation being required. 

What knowledge/capacity is needed know to effectively manage a particular land use 

 Planting and tree health, selection of plants to ensure adequate supply of food for 

colonies year round, bee and colony health.
21

. 

What is the initial amount of financial capital required to implement this options (e.g. a 
typical Dairy farm requires $3+ million initially for conversion)  

 The cost of key infrastructure for the operation is yet to be determined. 

What kind of products/commodities can be produced from this land use option? 

 Bulk honey, Premium Honey, processed food and beverage products, 

cosmetic/skincare, natural health products, medical treatments.
10

 

What are the current Market Conditions and demand for the products/commodities from 
this land use option? 

 NZ exports of honey increased almost 30% in value in the year to June 2014, driven by 

an 8% rise in volume and increasing prices. The total value of exports was $187 million 

from a volume of 8706 tonnes.
9
 

What are some other risks that the landowner should consider?  (e.g. price shocks, 
vulnerability drought and disease, other market considerations, etc.) 

 There are a number of key threats to bee colonies and colony collapse disorder is being 

experienced, though there is no evidence of pollinator decline in New Zealand. The 

main threat to colony health in New Zealand is the parasitic varroa.
10

 

What is the minimal area required to feasibly carry out this option?  

 Site characteristics can vary greatly in size and shape, and trees can often provide a 

dual purpose such as land stabilisation, shelter, or riparian protection.
11

 

                                                 

20
 Ministry for Primary Industries. 2014. Ministry for Primary Industries 2014 apiculture monitoring 

programme. 11p. 

21
 Ministry for Primary Industries. 2014. How to plant Trees for Bees on farms. 2p. 
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Can this option be implemented as a way to diversify the existing farm, or does it require full 
conversion? 

 There are many opportunities for farmers to plant trees for Apiculture, which can be 

planted in a wide variety of locations such as unproductive and marginal land, or in 

place of shelterbelts and hedgerows. Trees can be planted on a range of farm types 

including cropping, sheep and beef, dairy, vineyards and orchards.
11

 

What environmental concerns or constraints are associated with this option? 

 Mānuka forests provide a wide range of environmental benefits and ecosystem services, 

including pollination, erosion control, and carbon sequestration
22

. 

A2.2 Dairy Goats 

What infrastructure does each landholder needs on-farm to do this enterprise 

 Indoor housing of animals is typical of dairy goat farms in New Zealand, with feed 

being provided by harvesting forests and crops. Key infrastructure for the operation 

includes a 40-a-side rapid-exit dairy shed and 84 × 50 m housing barn. A further 

significant expenditure is the sawdust for the housing barn, which is changed regularly 

and costs between $15,000 and $20,000 per year.
23

 

What knowledge/capacity is needed know to effectively manage a particular land use 

 Milking and animal welfare.  

What is the initial amount of financial capital required to implement this options (e.g. a 
typical Dairy farm requires $3+ million initially for conversion)  

 The cost of key infrastructure for the operation (including the barn) is to be determined 

What kind of products/commodities can be produced from this land use option? 

 Fresh milk, fresh cheese, milk powder
24

 

What are the current Market Conditions and demand for the products/commodities from 
this land use option? 

 The dairy goat cooperative
25

 is located in Hamilton and can process fresh milk for 

conversion to milk powder.  

                                                 

22
 Funk et al. 2014. Modeling the impact of carbon farming on land use in a New Zealand landscape. 

Environmental Science & Policy 37:1-10. 

23
 http://www.stuff.co.nz/business/farming/dairy/9584453/Milking-goats-makes-en-e 

24
 Solis-Ramirez J, Lopez Villalobos N, Blair HT. 2012. Economic values for New Zealand dairy goats. 

Proceedings of the New Zealand Society of Animal Production 2012. 72:166-68. 

http://www.stuff.co.nz/business/farming/dairy/9584453/Milking-goats-makes-en-e
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What are some other risks that the landowner should consider?  (e.g. price shocks, 
vulnerability drought and disease, other market considerations, etc.) 

 The New Zealand Dairy goat industry experienced a boom-bust cycle in the 1980s.  

What is the minimal area required to feasibly carry out this option?  

 To be determined. Initial research indicated that some farms are about 30–45 ha with an 

additional 10 ha of runoff.
1 

Can this option be implemented as a way to diversify the existing farm, or does it require full 
conversion? 

 These farms are commonly mixed production with sheep and beef or dairy operations. 

A key consideration with dairy goats vs dairy cattle is that the animals are more 

sensitive to health issues with animal health costs being around 1.7 times that for dairy 

farms.
26

 

What environmental concerns or constraints are associated with this option? 

 Effluent disposal,
27

 nutrient losses. 

A2.3 Horticulture 

What infrastructure does each landholder needs on-farm to do this enterprise? 

 Machinery for cultivation, weather protection (shade, tunnel or glass houses, shelter 

belts, frost/hail protection), soil preparation equipment, disease protection (spraying 

equipment), Irrigation, Specialist harvesting Equipment, Onsite storage and 

refrigeration.
28

 

What knowledge/capacity is needed know to effectively manage a particular land use 

 Labour force requirements: access to skilled workers and/or workers willing to be 

trained to meet harvest and other labour requirements. Education requirements: 

opportunities for on-farm and institution based worker training. Expertise requirements: 

                                                                                                                                                        

25 
http://www.dgc.co.nz/history.cfm  

26 
Solis-Ramirez J, Lopez Villalobos N, Blair HT 2011. Dairy goat production systems in Waikato, NZ. 

Proceedings of the New Zealand Society of Animal Production 2011. 71:86-91. 

27 
http://www.waikatoregion.govt.nz/PageFiles/19392/managing%20effluent%20on%20dairy%20goat%20 

farms.pdf  

28 
Saunders C, Parsonson-Ensor C, Greer G 2011. Development West Coast. Viability of a commercially 

sustainable West Coast horticulture industry. AERU Research Report. Lincoln, New Zealand, Lincoln 

University. 44 p. 

http://www.dgc.co.nz/history.cfm
http://www.waikatoregion.govt.nz/PageFiles/19392/managing%20effluent%20on%20dairy%20goat%20farms.pdf
http://www.waikatoregion.govt.nz/PageFiles/19392/managing%20effluent%20on%20dairy%20goat%20farms.pdf
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access to consultants and others with experience in the management of a range of crops 

and businesses.
6 

What is the initial amount of financial capital required to implement this options (e.g. a 
typical Dairy farm requires $3+ million initially for conversion)  

 Approximately $52,000 per hectare to develop new land
29

 

What kind of products/commodities can be produced from this land use option? 

 Pipfruit (apples, pears), berryfruit (fresh and frozen), flowers, olives, olive oil, wine, 

juices, and many more 

What are the current market conditions and demand for the products/commodities from this 
land use option? 

 Horticulture covers a wide range of markets which fluctuate year to year due to 

seasonal climatic conditions effecting different regions yields, as well as foreign 

climatic conditions influencing foreign competitor’s yields. More details on yield 

fluctuations are included in the Plant and Food assessment report. 

What are some other risks that the landowner should consider?  (e.g. price shocks, 
vulnerability drought and disease, other market considerations, etc.) 

 Fruit yields are sensitive to seasonal climatic conditions. Export returns are influenced 

by exchange rates and the performance of foreign growers.
30

 Fruit specific diseases 

such as PSA and invasive pests can have a significant detrimental effect on yields and 

therefore profitability. 

What is the minimal area required to feasibly carry out this option?  

 The minimum required area can vary for each of the different horticultural enterprises 

considered.  Some options could be carried out in just a few hectares as part of the 

wider farm operation. 

Can this option be implemented as a way to diversify the existing farm, or does it require full 
conversion? 

 Horticultural produces may produce a broad range of commodities but less commonly 

have mixed production with other land uses like dairy.
31

 Horticultural production does 

                                                 

29
 Pricewaterhouse Coopers 2014a. Growing the productive base of Maori land – partial national cost-benefit 

analysis. PWC report for the Ministry for Primary Industries. 20 p. 

30
 Ministry for Primary Industrie. 2012. Ministry for Primary Industries 2014 horticulture monitoring 

programme. Pipfruit. 20 p. 

31
 Venture Taranaki 2014. The potential for horticultural development in Taranaki. 58 p. 
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however require pollination services, so this enterprise can be complementary to 

apiculture. 

What environmental concerns or constraints are associated with this option? 

 Spraying of pesticides can have a detrimental environmental impact. 

 Predicted climate change, and a predicted increase in weather extremes make predicting 

yield performance more difficult. 

 Some horticultural enterprises have relatively high nitrogen leaching rates and hence 

could be affected by the freshwater management policy.
32

 

A2.4 Forestry 

What infrastructure does each landholder needs on-farm to do this enterprise 

 Road network for transport of logs, landings and access roads. These details were 

provided by Scion. 

What knowledge/capacity is needed know to effectively manage a particular land use 

 Minimal; planting, thinning and harvesting can all be carried out by contractors. Carbon 

trading can also be conducted by forestry consultants on behalf of the land owners 

What is the initial amount of financial capital required to implement this options?  

 Stand establishment costs range between $1530 and $2060 per hectare over a three year 

period depending on the slope of the land (assuming 900 stems per hectare).
33

 

What kind of products/commodities can be produced from this land use option? 

 The primary product is un-sawn logs, which can be processed to produce sawn timber, 

pulp, paper, and other processed panel products such as MDF and plywood. 

 Non-wood forest products include kawakawa, ginseng, honey, goldenseal. 

 Planted kauri is possible based on a 60-year rotation and has been identified as offering 

a similar investment case per hectare as Radiata Pine, which operates on a 30-year 

rotation.
12

 

 

                                                 

32
 NPS-FW 2014. http://www.mfe.govt.nz/publications/fresh-water/national-policy-statement-freshwater-

management-2014  

33
 Hock B, Heaphy M, Harrison D, Payn T 2014. Nga Aho Rangahau o Maniapoto: forest opportunities. Scion 

Research report for Maniapoto Maori Trust Board. 22 p. 

http://www.mfe.govt.nz/publications/fresh-water/national-policy-statement-freshwater-management-2014
http://www.mfe.govt.nz/publications/fresh-water/national-policy-statement-freshwater-management-2014
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What are the current market conditions and demand for the products/commodities from this 
land use option? 

 Given the long time horizon between planting and harvest, current market conditions 

will likely not reflect the state of the market at the time of harvest. Details on current 

log prices can be found on the MPI website
34

. 

What are some other risks that the landowner should consider? (e.g. price shocks, 
vulnerability drought and disease, other market considerations, etc.) 

 Given the long time horizon between planting and harvest, lack of cash flow is a 

possible issue as is the volatility of the log price – it is very difficult to predict the state 

of the log market in 30 years’ time. 

 Furthermore the carbon market has proven to be volatile throughout the introduction of 

the New Zealand Emissions Trading Scheme in 2008.
35

 The NZ carbon price presently 

the carbon price sits at around $7 per ton carbon dioxide equivalent (tCO2-e), but in 

recent years have ranged from just a few cents to more than $20/tCO2-e. 

What is the minimal area required to feasibly carry out this option?  

 Trees can be planted on various areas of the farm, often in areas less than 1 ha. Larger 

areas are required to provide significant economic return. 

Can this option be implemented as a way to diversify the existing farm, or does it require full 
conversion? 

 Forestry stands are commonly located on landholdings where other land uses are 

conducted, for example dairy, and can provide complementary services such as water 

filtration and land stabilisation. Furthermore there are possibilities of mixed land use 

through understory cropping, potential crops that have been identified are: kawakawa, 

ginseng, honey, goldenseal.
12, 36

 

What environmental concerns or constraints are associated with this option? 

 Forest plantations provide environmental benefits over pastoral agriculture through 

reduced nutrient runoff, sedimentation, and increased soil stability. However at harvest 

time there is significant risk of significant soil loss and sedimentation. 

 Forests sequester carbon as they grow, and wood products store carbon throughout their 

lifetime, therefore forestry provides potential for climate change mitigation. 

                                                 

34
 http://www.mpi.govt.nz/news-and-resources/statistics-and-forecasting/forestry/indicative-new-zealand-

radiata-pine-log-prices-by-quarter/  

35
 https://www.climatechange.govt.nz/emissions-trading-scheme/  

36
 Hock B, Heaphy M 2014. Nga Aho Rangahau o Maniapoto: forest assessment. Scion Research report for 

Maniapoto Maori Trust Board. 29 p. 
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