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ABSTRACT 

Geothermal energy offers a proven, indigenous, renewable 

resource, with capacity to supply greater levels of primary 

energy, green electricity and green heat as New Zealand 

transitions to a lower emission, more climate resilient 

economy. 

Deeper geothermal exploration could lead to additional 

growth in the geothermal sector, supplying more renewable 

energy for New Zealand as the nation decarbonises. However, 

exploring deeper comes with a greater risk profile than 

present geothermal developments that are accessing 

shallower resources.  

New Zealand’s legislative environment has established the 

regulatory regimes that manage access to geothermal energy 

resources, environmental effects, health and safety, and the 

rights associated with land ownership, including rights to 

geothermal resources.  

This paper overviews the current business venture 

arrangements of large geothermal operations, both electricity 

and process heat (geoheat), and considers what type of 

business venture arrangements might be best placed to 

accelerate deep geothermal exploration and with successful 

exploration the subsequent development investment. 

1. THE OPEN NZ GEOTHERMAL ENERGY SECTOR  

The significant financial investment associated with 

establishing large scale geothermal energy projects has 

resulted in different business venture structures being used to 

finance geothermal developments. This is particularly the 

case since the mid-1980s, which marks the start of the 

transition away from Government-funded activity and 

intervention, through the separation of policy and regulatory 

functions from asset ownership, asset development and 

operational businesses. Over several years this transition 

opened the energy sector to investment by public and private 

entities through a range of different business structures. 

Government investment from the late 1940s through to the 

late 1980s funded high temperature geothermal resource 

identification, scientific and engineering method 

development, exploration, exploratory drilling, technology 

development, as well as the early geothermal developments 

at Kawerau, Wairakei and Ohaaki. This approach 

substantially reduced business uncertainty in the early phases 

of much of the geothermal development in New Zealand, 

which helped significantly in facilitating the investment in the 

geothermal sector that now exists. The abolition of the 

Ministry of Works in 1988 saw the Government exit from the 

direct management of geothermal resource uncertainty by a 

government department. This resulted in geothermal 

operations being established under different venture 

arrangements with multiple ownership, partnerships, limited 

partnerships and benefit sharing arrangements, involving 

public companies, mixed ownership model companies 

(Crown and public), private companies, Community Trusts, 

Māori Trusts and Māori Incorporations.  

2. LARGE-SCALE GEOTHERMAL USE IN NZ  

High temperature magmatic-related geothermal resources are 

found in the Taupō Volcanic Zone (TVZ) and at Ngāwha in 

Northland (Figure 1). Some of these fields support large 

industrial scale geothermal development, considered in the 

discussion that follows to be facilities with a capacity of 

greater than ~20MWe.  

Figure 1: High-temperature geothermal field locations in 

Northland and the central North Island. 

Geothermal areas with large scale geothermal 

uses: electricity production (E) and/or industrial 

direct use (D), are shown in red.  
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Geothermal development in the past three decades at this 

scale has occurred at sites with already proven resources, 

which significantly reduces risk profiles.  

Eight high temperature geothermal fields have large scale 

energy developments located on them, including electricity 

generation and / or process heat for industrial applications 

(Table 1). There are greenfield sites, which have development 

potential, but as yet no surface production infrastructure in 

place. One such field is Taheke, which is actively under 

development. Other sites with capacity to support small scale 

operations, or sites with projected larger capacity but that are 

not actively under development, are not discussed in this 

paper.  

Table 1: Industrial scale operations on high-temperature 

geothermal fields. 

Geothermal 

Field 

Electricity 

Generation 

Industrial Scale 

Geoheat Use 

Ngāwha ✓  

Mokai ✓ ✓ 

Rotokawa ✓  

Ngatamariki ✓  

Kawerau ✓ ✓ 

Wairakei ✓ ✓ 

Ohaaki ✓ ✓ 

Tauhara ✓ ✓ 

Taheke*   

* exploration and consenting 

Resource consents are required to access and utilise 

geothermal resources. Table 2 identifies the production 

consents and consent holders on high temperature geothermal 

fields with large scale energy developments. There are 

multiple production consents at Mokai and Kawerau being 

exercised. It is interesting to note from Table 2 the magnitude 

of consent renewal activity that will occur in the 2040s and 

2050s, when Aotearoa New Zealand has pledged to be net 

carbon zero by 2050.  

Table 3 identifies the assets that are supported by these 

production consents. Steamfield assets are 100% owned by 

the consent holding party, except at Ngatamariki where 

Mercury NZ Ltd own the steamfield assets. 

At Kawerau, Ngāti Tūwharetoa Geothermal Assets Ltd 

(NTGA) use their steamfield assets and consents to supply 

steam and water to the Eastland Generation Ltd TOPP power 

plant. NTGA also have interconnection capacity to pass steam 

to the KGL (Mercury NZ Ltd) power station. 

Evident in Tables 2 and 3 is the wide range of parties involved 

in industrial scale geothermal developments, particularly 

when considered against the geothermal development 

landscape pre-1980.  

Table 4 defines the different legal entity types of such parties. 

The names are current at the time this paper was prepared, 

though it should be noted that business structures are not 

static, and names also change with time.  

3. ACCESS TO ENERGY AND WATER RESOURCES  

The different types of legal and business structures used to 

finance and operate geothermal operations have resulted from 

the development of New Zealand’s statutes that govern the 

use of land and resources, combined with the exposure to the 

level of financial investment and risk that a particular party 

can accommodate. Under current law, geothermal energy and 

water are not owned per se, however once in a pipe or vessel 

the fluid becomes property and the discharged fluid can also 

be owned (Barton, 2015). Land and the built structures 

located on that land (underground and surface infrastructure, 

wells, piping, vessels, power conversion plant, buildings and 

roads etc), are owned (Table 3). In order to access geothermal 

energy and geothermal water, permissions are required with 

these being primarily through the Resource Management Act 

(1991). Land access arrangements, which facilitate the 

establishment of wells under the ground and facilitate the 

establishment of above ground infrastructure, are also 

required.  

Table 2: Industrial scale geothermal production consents (see References).  

Resource Consent Holder Consent Number 
Issued or 

Exercised 
Expiry 

Abstraction 

(t/year) 

Ngāwha Ngāwha Generation Ltd AUT.038620.01.02 2019 14-Apr-54 28,000,000 

Mokai 
Tuaropaki Power Company Ltd AUTH930748.01.07 1994 9-Dec-24 14,600,000 

Tuaropaki Power Company Ltd AUTH141746.02.01 2020 9-Dec-24 4,015,000 

Rotokawa Rotokawa Joint Venture Ltd AUTH136402.01.01 2018 20-Jun-53 27,633,000 

Ngatamariki Rotokawa Joint Venture Ltd 120489 2010 31-Aug-45 27,633,000 

Kawerau 

Ngāti Tūwharetoa Geothermal Assets 

Ltd 
24598 2006 30-Sep-30 16,206,000 

Ngāti Tūwharetoa Geothermal Assets 

Ltd 
66862 2014* 17-Feb-49* 16,425,000 

Mercury NZ Ltd 63295.0.03-WT+ 2005 31-Dec-40 16,425,000 

Mercury NZ Ltd 67335-WT+ 2012 30-Nov-40 7,300,000 

Geothermal Developments Ltd 67161 2014* 24-Jan-49* 1,927,200 

Te Ahi O Māui Ltd Partnership 67340 2016* 12-Sep-51* 5,475,000 

Wairakei Contact Energy Ltd AUTH104706.01.07 2007 30-Jun-26 89,425,000 

Ohaaki Contact Energy Ltd 126153 2013 26-Nov-48 14,600,000 

Tauhara Contact Energy Ltd AUTH120544.01.04 2010 10-Dec-45 77,745,000 

* data sourced from BOPRC, 2018.  
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3.1 Legislation & Legal Frameworks  

Geothermal resource use is managed through the Resource 

Management Act (1991) (RMA) (Kissick, et al., 2021). 

Regional planning and policy frameworks have classified 

geothermal resources into management groups (Kissick et al., 

2021; Climo, et al., 2016), directing the type of development 

allowed in / on a particular geothermal system. Geothermal 

field classifications range from enabling of high-capacity 

developments, to allowing limited capacity developments, to 

protected from development. Very limited small-scale direct 

use is allowed as a Permitted Activity for which no consent is 

required across most of the classifications. The RMA is being 

reformed at the time of writing this paper, and it is an open 

question as to how this reform might influence regulatory 

approvals for geothermal development.  

3.2 Access & Land Ownership  

Land ownership in New Zealand gives rights to what lies on 

the surface, below the ground and in the air column above the 

ground, but not ownership of the air above nor the water, 

minerals or geothermal energy beneath. No royalty rights are 

conferred through land ownership. Permission from the 

landowner is required to access geothermal resources beneath 

their land. There is no depth restriction to which the owner of 

land can assert his or her rights to the land (Barton, 2015; 

Kissick et al., 2021). 

Māori own significant land parcels within the TVZ (Blair et 

al., 2018). The principal settlements of the iwi (tribes) of Te 

Arawa, Ngāti Tahu-Ngāti Whaoa and Ngāti Tūwharetoa were 

associated with geothermal areas (Stokes, 2000).  

3.3 Kaitiaki & Treaty of Waitangi 

Kaitiakitanga refers to the ethic of stewardship or trusteeship, 

especially over natural resources. From Te Ao Māori (Māori 

world view), the whenua (land) and people are inseparable 

with an obligation on tangata whenua (the people of the land) 

to safeguard the land and natural resources for future 

generations. Provisions in the RMA require that those 

exercising powers under the Act shall recognise and provide 

for the relationship of Māori and their culture and traditions 

with their ancestral lands, water, sites, wāhi tapu (sacred 

place), and other taonga (treasure).  

The Crown, in settling Waitangi tribunal Claims through 

Claims Settlement Acts, use Statutory Acknowledgements 

(Kissick, et al., 2021) to formally acknowledge particular 

cultural, spiritual, and traditional associations of a particular 

iwi / hapū with a site of significance or resource (including 

geothermal resource areas), identifying these as a statutory 

area. Geothermal resource ownership is not conferred through 

a Statutory Acknowledgement.  

What Māori rights and interests in geothermal resources are 

guaranteed and protected by the Treaty of Waitangi is the 

subject of an ongoing Treaty settlement process (Wai 2358, 

2022).  

4. COMMERCIAL ARRANGEMENTS 

Since the late 1990’s, a number of geothermal projects have 

been developed with multiple party investment, sharing both 

capital and risk exposure. The following sections provide 

some examples of investment partnerships and other 

commercial arrangements in large scale geothermal projects.  

Table 3: Power production and geoheat supply assets supported by production consents.  

Resource Steamfield Facilities 

Owner 

Electricity Plant Owner Net Capacity 

(MWe) 

Thermal Supply for: 

Ngāwha Ngāwha Generation Ltd Ngāwha Generation Ltd 55 - 

Mokai 
Tuaropaki Power Company 

Ltd 

Tuaropaki Power Company 

Ltd 
112 

Milk processing, 

glasshouse heating 

Rotokawa 
Rotokawa Joint Venture 

Ltd 

Mercury NZ Ltd (Rotokawa 

Generation Ltd) 
34 - 

Nga Awa Purua Joint Venture 

(Tauhara North No.2 Trust 

(35%) and 65% Mercury NZ 

Ltd (65%)) 

138 - 

Ngatamariki Mercury NZ Ltd Mercury NZ Ltd 82 - 

Kawerau 

Ngāti Tūwharetoa 

Geothermal Assets Ltd 
  

Kiln timber drying, paper 

making, wood fibre 

production, milk 

processing 

Ngāti Tūwharetoa 

Geothermal Assets Ltd 

Eastland Generation Ltd 

(TOPP) 
24 - 

Mercury NZ Ltd 
Mercury NZ Ltd (Kawerau 

Geothermal Ltd) 
100 - 

Geothermal Developments 

Ltd 
Geothermal Developments Ltd 9 - 

Te Ahi O Māui Te Ahi O Māui 25 - 

Wairakei Contact Energy Ltd Contact Energy Ltd 328 

Aquaculture, thermal 

pools, tourism, hotel and 

pool heating  

Ohaaki Contact Energy Ltd Contact Energy Ltd 37 Kiln drying 

Tauhara Contact Energy Ltd Contact Energy Ltd 190# 
Kiln drying, pellet fuel 

drying, innovation park 

# some of this capacity is under construction 
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Table 4: Types of legal business entities with investment, shareholding or ownership in industrial scale geothermal 

development. Definitions sourced from MLC, 2022; Legal Vision, 2022. Note, some of the examples given belong to 

more than one type (e.g. Tuaropaki Power Company Ltd is both a private company and a limited liability company).  

Type Descriptor Example 

Ahu whenua trust A common land trust, established under the Te Ture 

Whenua Māori Act 1993, designed to promote the use and 

administration of one or more Māori land blocks or general 

land owned by Māori on behalf of its owners. 

Tauhara North No.2 Trust 

Community Trust A community trust, as outlined in their trust deed, with the 

trust able to hold shares in a Company on behalf of the 

Consumers and distribute to the Consumers in their 

capacity as owners, the benefits of ownership of the shares 

in the Company. 

Top Energy Consumer Trust  

Joint Venture (JV) An alliance between two or more parties working to 

accomplish a specific task or project. Each partner retains 

their independence while contributing towards mutually 

shared goals.  

An incorporated joint venture is a limited liability 

company. Being a separate entity, the incorporated JV 

company owns the assets of the venture, enters into 

contracts, incurs obligations and liabilities, and makes 

profits or losses. 

Unincorporated: Nga Awa Purua Joint 

Venture (Tauhara North No. 2 Trust & 

Mercury NZ Ltd) 

 

Incorporated: Rotokawa Joint Venture 

Ltd (Tauhara North No. 2 Trust & 

Mercury NZ Ltd) 

Māori Incorporation Māori incorporations are constituted by the Māori Land 

Court over one or more blocks of Māori freehold land 

provided that at least one of the blocks has more than two 

owners. They have the powers of a limited liability 

company and become the legal owner of any lands or assets 

vested in it. 

Taheke 8C Inc.  

Mixed Ownership 

Model Company 

A company where the Crown owns at least 51% of the 

shares and no one other person owns more than 10% of the 

shares. These partly state owned are monitored by Treasury 

but are not state enterprises. 

Mercury NZ Ltd 

NZ Limited 

(Liability) Company 

A separate legal entity liable for all legal and financial 

obligations. The liability of shareholders is limited.  
Ngāwha Generation Ltd 

Partnership A partnership is when two or more people or organisations 

form a business. Partners set out in a partnership agreement 

how they share profits, debts and work. Partners are 

personally liable for all business losses. 

Te Ahi O Maui Limited Partnership  

(Eastland Group Ltd & Kawerau A8D 

Ahu Whenua Trust) 

Private Company A firm held under private ownership. Private companies 

may issue stock and have shareholders, but their shares do 

not trade on public exchanges, and they have no obligation 

to release a financial report every financial year.  

Tuaropaki Power Company Ltd 

Publicly Listed 

Company  

Shares can be bought and sold, and the Company is 

required by law to annually publish a financial statement. 
Contact Energy Ltd 

4.1 Early Investment  

Geothermal projects usually progressively de-risk with time 

as understanding and certainty about a resource increases. 

This is predicated on the development size being appropriate 

for the available resource from the outset. The alternative is 

that the development was too large to be supported by the 

resource or the field arrangement, resulting in constrained 

energy production which leads to underutilised assets and 

increased uncertainty. 

Initial exploration drilling usually has the highest risk-reward 

profile. The eight large-scale geothermal operations identified 

in Table 2 all benefitted from Government-funded investment 

during the early stages (i.e. exploration drilling in the 1950s 

to mid-1980s). The knowledge gained proved the resources 

and directly supported plant investment decisions. An 

exception to this is at Taheke where Contact Energy Ltd 

undertook the early exploratory geoscientific studies and 

drilled three ~1000m exploration wells in 2010 and 2011. 

More recent activity at this field has been undertaken by 

Taheke 8C Inc and Eastland Generation Ltd. 

4.2 Transfer of Government Assets 

The geothermal assets developed by the Crown through to the 

late 1980’s were subsequently transferred out of Government 

ownership through a process of corporatisation (formation of 

the state-owned enterprise the Electricity Corporation of New 

Zealand) and the subsequent deregulation of the New Zealand 

electricity sector in the 1990s.  

This was the pathway for Contact Energy’s ownership of the 

geothermal assets at Wairakei, Tauhara and Ohaaki, and Top 

Energy’s entry into Ngāwha.  

The Kawerau Crown-owned steamfield assets were 

transferred to Mighty River Power through an agreement with 

the Crown in 2005 (Beehive, 2005) with the assets 

immediately on-sold as part of a commercial acquisition to 

NTGA. This was a commercial arrangement and not as 

redress under a settlement with the Crown (McClintock, 

2021).  
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Tuaropaki Power Company acquired the Mokai geothermal 

investigation wells from the Government in 1996 (Menzies et 

al., 2001).  

4.3 Debt Financing 

Tuaropaki Power Company’s initial project to build the 

Mokai 1 geothermal power station was 100% debt financed 

by Westpac Bank (McLoughlin et al., 2010; Menzies et al., 

2001), the first financial arrangement of its kind in New 

Zealand. Existing wells drilled by the Crown proved the 

resource and provided sufficient steam for the project’s 

technical and economic feasibility to be demonstrated without 

further equity injection, and state-owned generation company 

Mighty River Power (now Mercury) held the power offtake 

agreement (McLoughlin et al., 2010).  

4.4 Commercial Partnerships between Landowners & 

Geothermal Operators 

Some geothermal operations have brought together 

landowners with access to geothermal resources and 

experienced geothermal operators as development partners. 

Such is the case in the following examples. 

At Mokai, the power station is operated by Mercury, and 

owned by the Tuaropaki Power Company (75% Tuaropaki 

Trust; 25% Mercury). The quarter share was acquired by 

Mercury (then named Mighty River Power) prior to a 40MW 

expansion in the building of Mokai II (McLoughlin et al, 

2010).  

Tauhara North No.2 Trust (TN2T) is an equal joint venture 

partner (50:50) with Mercury in the Rotokawa Joint Venture.  

This JV owns the steamfield assets that supply geothermal 

fluid to three geothermal power stations: Rotokawa Power 

Station, Ngatamariki Power Station, and Nga Awa Purua 

Power Station. The Nga Awa Purua Power Station is owned 

by Mercury (65%), and TN2T (35%). The Rotokawa and 

Ngatamariki power stations are owned by Mercury. At 

Rotokawa, the Trust landowners retain ownership of the land 

on which the two power stations were built (McLoughlin et 

al., 2010).  

Poihipi Power Station began as a joint venture between a 

private entity that owned the land and Mercury Energy 

Limited1, with Contact Energy subsequently acquiring the 

power station and land.  

At Kawerau, the 25MW binary cycle power plant, Te Ahi O 

Maui, is a limited partnership between the Kawerau A8D Ahu 

Whenua Trust and Eastland Generation.  

At Taheke, Eastland Generation is a development partner 

working with landowners, Taheke 8C Inc.  

4.5 Heat, Energy & Other Supply Arrangements 

Commercial arrangements are in place for the supply of 

geothermal heat, fluid, steam and energy to enable a range of 

commercial and industrial scale process heat uses. Contact 

Energy, Ngāti Tūwharetoa Geothermal Assets and Tuaropaki 

Trust are leaders in this sector.  

Unlike New Zealand’s other high temperature geothermal 

fields, Kawerau was developed initially for industrial process 

heat, and electricity generation came later. Ngāti Tūwharetoa 

Geothermal Assets supply steam and water to the TOPP 

power plant and supplementary steam to the Mercury KGL 

power plant, as well as supplying geothermal energy for 

processes including wood products processing, timber drying 

(Sequal Lumber, Carter Holt Harvey), fibre production (Oji), 

tissue paper manufacture (Essity) and dairy processing 

(Waiū) (McClintock et al., 2020).  

At Mokai, Tuaropaki Trust are partners in, and supply heat to, 

a milk processing plant (Miraka) and geothermally-heated 

glasshouses (Mokai Gourmet). 

At Wairakei, Contact Energy supplies energy and fluid for 

aquaculture (Huka Prawn Park), space heating (Wairakei 

Resort) and geothermal tourism (Wairakei Terraces). At 

Ohaaki heat is provided for a timber drying operation (Ohaaki 

Thermal Kilns), and at Tauhara to timber drying kilns 

(Tenon), a wood pellet drying operation (Nature’s Flame), 

and an innovation park (He Ahi), in a partnership with Te Pae 

o Waimihia. 

Other commercial scale arrangements include geothermal 

electricity from the Mokai power station to produce ‘green’ 

hydrogen (Halcyon), and the supply of geothermal fluids at 

Ohaaki for a mineral processing operation (GEO40).  

4.6 Community Ownership 

Large scale geothermal development in Northland is a 

community backed project, with shares in Top Energy Ltd 

held by a consumer trust, on behalf of the electricity 

consumers of the Far North. Likewise, Trust Tairawhiti, a 

trust focussed on regional economic development, holds 

shares in the Eastland Group, which is partnered in 

geothermal development projects in the Bay of Plenty.  

5. FUTURE INVESTMENT IN GEOTHERMAL 

As demonstrated above, there are a variety of bespoke 

arrangements between private companies, public companies, 

community trusts and Māori organisations that own and 

operate large geothermal power stations and industrial scale 

direct use facilities in Aotearoa New Zealand.  

Expertise drives the role that each party takes in managing 

and operating the facilities, reducing financial risk exposure 

for any one party, and seeking to provide greater benefit to 

the owners. As is demonstrated by the current diversity of 

arrangements, no one business structure meets the needs of 

every geothermal project. Organisational ethos, along with 

structures that enable sound benefit streams for the longer 

term, will continue to drive geothermal development business 

structures and investment. 

Deeper and hotter geothermal resources at depths of 4 to 6 km 

potentially offer new reserves of renewable energy, but 

currently with a greater overall risk profile, than for energy 

production from shallower geothermal resources, particularly 

in comparison to recent developments where field 

characteristics are generally well understood. 

What might the arrangement be to best carry the potential 

uncertainty and financial requirements of such a venture? Is 

this an opportunity to learn from existing joint venture 

arrangements and develop a multiparty, joint venture 

consortium that shares the burden to jointly reap the rewards 

from deeper, hotter resources?  

Geothermal energy can play an even greater role in the 

decarbonisation of Aotearoa New Zealand’s energy sector. 

The way in which the industry decides to work together will 

determine whether this is realised.  

1 Mercury Energy Ltd was at the time the major distributor and retailer of 

electricity to Auckland which was a different entity to Mercury NZ Ltd which 

was established out of the mixed ownership model company Mighty River 

Power that was established in 1999. 
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