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Purpose 
1. This report follows the briefing by Richard Hobbs from Transpower relating to solar and wind projects at

the Climate Action Committee 6 November 2021 energy workshop. It provides a high-level introduction
to the opportunities for decarbonising the New Zealand economy and a potential role for the region.

Executive summary 
2. The Waikato region has world class renewable energy resources and has a positive track record for

sustainable use of hydro and geothermal resources and has developed an enabling policy framework to
support this. The report references the national policy direction to decarbonise the economy by
providing access to and use of low/no carbon energy from natural resources.

3. It recognises the opportunities for using wind, solar and biomass for future domestic needs and the
potential to augment the current water-based exports to include renewable energy coming from the use
of 100% renewable electricity and the production of green fuels. This is a portfolio approach that should
impart economic resilience in response to changing water availability from climate change.

4. The policy operating environment is explored as are the respective roles and functions of regional and
territorial councils in relation to renewable energy resources that create land use change. The
characteristics of renewable energy resources including advantages and disadvantages of use in the
transition into renewables is addressed and included as an appendix.  The paper recognises that
decarbonisation of the economy is not limited to electricity generation, but also for direct use through
the substitution of coal by biomass.

5. The paper recognises the spatial limitations of renewable energy resources and references the
opportunities for addressing these under the proposed resource management system reforms.

Staff Recommendation: 
1. That the report Renewable energy opportunities in the Waikato region (Climate Action Committee 10 March

2022) be received for information.

Background 
6. In the 2018 – 19 financial year, Waikato region had a disproportionally high contribution to the national

greenhouse gas emissions profile (30% higher than the national average (14.8 v 11.6 million tonnes CO2e
per capita) – not necessarily due to inefficiencies, but reflective of the contribution the Waikato region
makes to the national economy. Thirty percent of the region’s greenhouse gas emissions were energy
sector related with the following emissions profiles for the energy related economic sectors:

 Transportation, 2,001,658 tonnes CO2e (16%)

 Stationary energy 1,601,427 tonnes CO2e (13%)
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 Industry 143,213 tonnes CO2e (1%). 
 
7. The Waikato Regional Council-led multi-stakeholder group prepared the Waikato Regional Energy 

Strategy1 following the successful review of geothermal policy and the process of giving effect to the 
National Policy Statement on Renewable Electricity. The strategy provides a comprehensive picture of 
the way energy is used within the region and the opportunities we have as a community to use energy 
more efficiently and get more of our energy from renewable sources. The strategy encourages energy 
conservation and efficiency and will facilitate the development and use of renewable energy sources and 
innovative energy technologies. 

 
8. In response to the two key energy policy documents (the New Zealand Energy Strategy and the New 

Zealand Energy and Conservation Strategy) released by central government in 2007, the Waikato 
Regional Council (The Council) saw a need to localise national policy and adapt it to fit the unique 
characteristics of the Waikato region. Energy is so fundamental to our economy and our modern lives, 
the Council realised no one level of government or sector of society could address the full scope of the 
issues. 

 
9. The Council organised the first Waikato Regional Energy Forum and invited regional stakeholders, 

including representatives from the energy sector, local government, central government, transmission 
and network companies, major energy users, educational institutes, and community groups. With the 
Council’s support, the Waikato Regional Energy Forum Trust was set up as an independent body to 
develop the Energy Strategy and progress energy-related projects in the region. 

 
10. The purpose of the Regional Energy Strategy was to future proof the Waikato economy by reducing 

reliance on fossil energy sources for energy services (heating, lighting, and motive power) by 
decarbonising our economy and growing electricity from renewable sources. This is to be achieved within 
the envelope of ensuring security of supply to the region and nation. The strategy is a non-statutory 
document with eleven of the strategy’s 27 recommendations being incorporated into the Council's 
operative Regional Policy Statement (RPS), addressing the strategic issue of providing access to 
renewable sources of energy. The Resource Management Act and Local Government Act are mechanisms 
available to local government that can assist individuals and communities to live low-energy, low-
emission lifestyles. 

 
11. The 2008 Waikato Regional Energy Strategy identified the Waikato region as having world class energy 

resources, particularly wind. The Strategy built on learnings from the review of geothermal policy for 
other resources containing energy, and made recommendations that were incorporated into the RPS. 
The RPS supports access to natural resources for their energy value either for direct use or conversion to 
electricity. This has the benefit of reducing greenhouse gas emissions and reducing costs to regional 
communities and businesses by reducing exposure to the increasing price of New Zealand emissions 
units. 

 
12. Heat is a form of energy and can be used directly in industrial processes such as drying of timber, 

distillation of biofuels, space heating such as commercial glass houses or in domestic situations. It can 
also be used to create steam for spinning turbines and electricity generation. Heat (thermal energy) can 
be sourced directly from geothermal systems or from burning biomass and fossil fuels (biomass that has 
been stored over geologic time). Biomass (and biofuels) store energy in chemical bonds. 

 
13. Energy isn’t created – it is transformed from one form to another and can be stored either physically, e.g. 

potential energy of water in a hydro lake, a compressed gas or as heat, as in rocks, or chemically in a 
battery or as a liquid fuel. When energy is converted to another form or is used to provide a service, 
some is lost as sound and heat. Direct use of energy is therefore the most efficient use of energy but may 
not always be the most convenient as the location of the energy-rich resource may not be the same as 

                                                           
1 https://www.waikatoregion.govt.nz/council/policy-and-plans/energy/regional-energy-strategy/  
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where the demand is. In such situations, an energy carrier is needed. Electricity is a convenient energy 
carrier. 

 
14. Electricity is not energy, rather it is a carrier of energy and is generated by converting rotational motion 

from a gas, steam or wind turbine using a generator that when connected to a competent grid allows 
flexibility providing energy from a point of generation to a point of demand for use. This connects 
generation at the point where the resource containing energy is located (e.g. remote geothermal system) 
for use in cities where communities and industries have developed close to logistical nodes such as river 
mouths and ports. 

 
15. Communities and industry do not require energy at a constant rate, rather it is used when services are 

required like turning on a light, a motor for rail transport or elevator or a kettle. Some industries have a 
near constant requirement but, even in aggregate, energy use is uneven and has daily and seasonal 
cycles, with more required during the day than at night. Matching the supply options with demand 
through an electric grid is a constant task with the service provided by Transpower. 

 
16. Electrical grids vary in size with New Zealand having a national scale grid that connects multiple 

generation sources using multiple resources that contain energy to multiple demand centres (cities) 
through distribution networks.  This grid design provides a reliable service to support the high percentage 
of renewable (low emissions) economy that the country currently enjoys and that is increasing. This is 
currently sourced from three main energy rich resource types: 

 Geothermal heat or from burning fossil fuels to produce steam for turbines 

 Hydro generation and wind 

 Gas, either in an internal combustion engine or in a gas turbine (jet engine). 
 
Resource characteristics 
17. Most energy reaching the earth’s surface comes from the sun. It is heat that drives the climate and the 

technologies that convert the sun’s energy to services (heating, lighting, and motive power2). The 
remainder is through radioactive decay of elements within the earth, friction of moving tectonic plates 
and the gravitational forces between the earth, sun, and moon. Climate change is a modification of the 
Earth’s dynamic energy balance through the retention of heat that would otherwise have been reflected 
and radiated to space.  It is those technologies that have been developed to convert the energy contained 
in natural resources from the sun that will be affected by a changing climate. For example, 
hydroelectricity generation will be affected by rainfall supply, biomass by the productivity of plant growth 
and wind/marine wave by heat driven changes in air pressure. Conversely, marine tidal, geothermal, and 
fossil fuels3 are independent of a changing climate. 

 
18. A key characteristic of renewable energy is intermittency with varying degrees of predictability: 

 solar is diurnal (varies daily) 

 wind is variable, but new technologies address this 

 tidal is very predictable, twice daily but not locally relevant with current technology 

 hydro is seasonal 

 geothermal is constant and provides baseload electricity as well as process heat. 
 
19. The energy characteristics, opportunities, and implications of renewable sources are addressed in 

Appendix 1 and summarised in the following table: 

                                                           
2 To enable motion  
3 Fossil fuels or the stored chemical energy bio-geologically derived from solar energy during Palaeozoic summers are 
the primary driver of the current climate change.  
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Energy 
Source 

Description Ranking* Climate influence 

Solar Direct conversion of light using photo voltaic panels 
or focused heat producing steam. No moving parts 
(panel arrays) no water use. 
 

Minimal /no 
emissions 

Diurnal and seasonal 
fluctuations 

Wind  Uses air pressure differential High pressure higher 
energy air to low pressures. Conversion from 
mechanical rotational motion and can occur over 
land or over water. 
 

Minimal /no 
emissions 

Intermittent, daily 
period. Solar driven  

Marine Wave Secondary effect of wind – Aggregates wind from 
offshore - higher density of medium, nascent 
technology in a harsh operating environment. 
 

Minimal /no 
emissions 

Solar and wind driven 
(calm days) 

Marine -Tidal Astronomically driven intermittent but extremely 
predictable – nascent technology with little capacity 
to use Waikato regional resources. 
 

Minimal /no 
emissions 

No climate influence 

Hydro Uses potential energy of stored water and effect of 
gravity conversion from mechanical, rotational 
motion. Hydro can also be configured to enhance 
the role as a buffer by pumping water back into 
reservoirs using excess electricity generated from 
other renewable sources such as wind. 
 

Minimal /no 
emissions 

Seasonal – rainfall 
influenced 

Bio energy Combustion of energy crops or bio waste from 
forestry industry or distillation into liquid biofuels. 

Emissions are 
rapidly cycled 
(Neutral) 

Seasonal to multi 
decade cycles - 
drought / fire 
influences. 
 

Fossil fuels 
with Carbon 
Capture and 
Sequestration 
 

Use new technologies to chemically capture the 
CO2 from combustion, compress and store 
permanently in geo strata. 

Neutral 
emissions  

Primary driver of 
climate change but not 
influenced by it 

Geothermal Heat in rocks from volcanic or tectonic sources.  Not 
solar driven as in-ground heat pumps. 
 

Low and 
variable 
emissions 
 

No short-term climate 
influence  

Bioenergy 
with Carbon 
Capture and 
Sequestration 

Combustion of energy crops or bio waste from 
forestry industry and use new technologies to 
chemically capture the CO2 from combustion, 
compress and store permanently in geo strata. 
 

Negative 
emissions 

Seasonal to multi 
decade cycles - 
drought / fire 
influences 

* After emissions are accounted for from capital development  

Policy Operating Environment 
20. The current national emissions reduction targets were set in law as net zero emissions of all greenhouse 

gas emissions (except bio-genic methane from agriculture and waste) by 2050 with enactment of the 
Climate Change Response (Zero Carbon) Amendment Act 2019. This is consistent with global 
commitments to limit global warming to 1.5C above pre-industrial levels. Prior to the Inter-governmental 
Panel on Climate Change Conference of Parties (COP26) in Glasgow last year, the prime minister 
announced that New Zealand would cut greenhouse gas emissions by 50% by 2030. This didn’t alter the 
target but imparted a rate at which it would be achieved and will require significant movement from all 
economic sectors. 
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21. The country’s first three, five-yearly emissions budgets and a National Emissions Reduction Plan will be 

published by 31 May this year. This will cover all economic sectors and will have regard for the 

government’s current policy for electricity to be 100% renewable by 2030 and accelerate the 

electrification of the transport and industrial sectors, and invest in emerging technologies such as green 

hydrogen while continuing to make energy affordable New Zealanders4. 

22. The Resource Management Act (section 7(1)(j)) currently requires all persons exercising powers and 
functions to have particular regard to the benefits to be derived from the use and development of 
renewable energy. A National Policy Statement for Renewable Electricity Generation and a National 
Environmental Standard for Electricity Transmission provide central government direction in this regard. 
A future requirement to have regard to the National Emissions Reduction Plan when preparing policies 
and plans under the Resource Management Act5, is in effect from 30 November 2022. 

 
23. Neither sunlight nor air pressure are resources requiring consent under the Resource Management Act 

and are therefore managed on the effects of the technology used to convert them to electricity. That is 
a section 31, Effects of the use of land function that territorial authorities exercise through respective 
district plans. The regional council’s role is limited to the strategic integration of infrastructure with land 
use under section 30(1)(gb). This role has been positively addressed in the operative RPS in response to 
recommendations from the Waikato Energy Strategy. The RPS6 identifies providing for energy demand 
as one of six regional resource management issues and along with promoting new electricity generation 
from renewable energy resources, includes efficient use of electricity under the premise that there will 
be less adverse effects from resource use if less is required in the first instance. The full issue definition 
and the objective is found in Appendix 2. 

 
24. The regional council is the consent authority for activities relating to the effects of resource use on 

freshwater bodies and in the Coastal Marine Area. As there is no district plan beyond the mean high 
water spring tide mark, the regional council’s role includes the effects of the use of land in this area as 
well. The strategic integration of infrastructure7 for electricity generation and transmission with land use 
under section 30(1)(gb) is a regional council role that is exercised through the RPS. District plans must 
give effect to the relevant objectives and policies. This is particularly important for alignment of 
transmission infrastructure (district plans) connecting offshore electricity generation from wind (regional 
coastal plan in the Coastal Marine Area) or the Environmental Protection Authority in the Exclusive 
Economic Zone to onshore infrastructure. 

 
Other factors  
25. There is an increasing commercial recognition that all activities that use energy are going to be influenced 

by an increasingly carbon constrained economy8 as well as needing to plan for operating in a physically 
changing climate. Additionally, there is increasing community and consumer expectation that goods and 
services purchased in the future will have a low carbon footprint. This will not be met entirely by the 
transition of the electricity sector to renewable sources of energy, but by transition of the wider energy 
sector which includes transport and industrial use.  

 
Current renewable energy activity in the Waikato region 
26. This section does not address access to existing geothermal and hydro renewable energy sources 

currently authorised under the Resource Management Act as these are considered ‘mature’ activities 

                                                           
4 100% renewable electricity generation by 2030 - NZ Labour Party 
5 Climate Change Implications for Local Government of the Resource Management Amendment Act 2020 – RMLA 
6 Table of Contents (waikatoregion.govt.nz) 
7 Includes electricity generation sites as well as electricity and other energy transmission grids and pipelines (section 2 
(a) & (d) RMA) Resource Management Act 1991 No 69 (as at 21 December 2021), Public Act 2 Interpretation – New 
Zealand Legislation 
8 At the time of report preparation the price of carbon (NZU) as measured on the secondary carbon market is 
$84.00/tonne https://www.commtrade.co.nz/  
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where effects are known and are projected to continue with more-or-less current effects. Existing use of 
these resources will be critical to achieve the national 100% renewable electricity target. New generation 
capacity focuses on those matters that will require land use authorisations under the Resource 
Management Act – specifically Solar, Wind and Biomass. 

 
Solar 
27. Three utility scale solar projects are being progressed by national and international entities. They are: 

 Waiterimu project proposing a 380ha, 150MW, 300Gigawatt hours per year. 22 kilometres north-
east of Huntly by Waikato Solar Farms, a subsidiary of United Kingdom based Island Green Power. 
An application for land use consents is expected by Waikato District Council by the end of February 
2022. The project is close to Transpower’s robust grid section between Hamilton and Auckland. 

 Tauhei/Te Aroha west project proposing a 182ha, 147MW, 329,000 panels by Harmony Energy 
New Zealand. The project has been ministerially approved for COVID-19 Recovery (Fast-track 
Consenting) Act 2020 processing and involves associated wetland restoration. 

 Whitianga project proposing a 54Gigawatt hours per year solar array at Whitianga. This will 
increase the resilience of communities in the upper Coromandel peninsula, especially if it is paired 
with storage capacity such as a battery as the entire peninsula is reliant on external power with 
the potential to be isolated. 

 
28. Genesis Energy is scoping land for a further 500MW9, although some could be in Northland. Genesis staff 

are clear that bovines are incompatible with solar panel structures so small impact grazing looks to be 
the land use that can co-exist with terrestrial solar (that are not on buildings). Subsiding peat soils are 
also seen as a locational constraint. 

 
Biomass 
29. Biomass in the form of dried and processed wood pellets are a direct substitution for industrial heat 

previously provided by coal. This has been pioneered in the Waikato region by Fonterra at its Te Awamutu 

dairy factory. This application saves 84,000 tonnes of CO2 emissions10 from fossil fuels. Use of biomass as 

a fossil fuel replacement is not limited to process heat and can be used for electricity generation. At the 

time of report writing, Genesis Energy is trialling the use of processed wood pellets as a coal substitute 

at the Huntly power station11. 

 

30. Access to biomass in a readily combustible form is critical to the success of conversion projects. Currently 

Taupō-based Natures Flame supplies untreated, compressed, and dried forestry waste for this purpose, 

but it this must be transported to industrial sites in the more populated northern parts of the region. 

High volume users such as electricity generation using the Huntly power station require long term 

certainty of fuel supply and high volumes (with all four Rankine boilers running, the Huntly power station 

consumes 10,000 tonnes of coal/day12). Genesis Energy are also investigating the biomass supply chain 

for supplying existing coal fired boilers. A key requirement will be to keep haulage activities and therefore 

costs and emissions manageable by co-location of use with the supply source. As most coal fired boilers 

already exist, land use change becomes a consideration for the future with proximity energy cropping 

becoming a possibility. 

 
Wind 
31.  The Waikato region is under-represented with respect to wind farms compared to the quality of the 

resource with one operational site, Meridian’s, 64MW Te Uku wind farm. The site was commissioned in 
2011 and generates electricity in winds from 14 Km/hr to 90Kms/hour providing 250GW hours per year 

                                                           
9 NZ solar capacity to exceed 1 GW in next few years | Energy News 
10 Fonterra’s Te Awamutu site moves to pellet power 
11 Forestry Waste Trial Offers Lifeline to Huntly Power Plant | Newsroom 
12 Ibid. 
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from 28 turbines with a tip height of 130m. Contact Energy consented a large 540MW Hauāuru mā raki 
wind farm on west coast hills between Port Waikato and Raglan in 2011. The 168-turbine project was not 
built and the consents surrendered.  

 
32. There are two live projects currently being progressed in the region: 

 Kaimai Wind farm project, 24 turbines, 125MW, 440 GW hours south of Paeroa near the Tirohia 
quarry. Seven turbines have a tip height of 180m and disc diameter of 146m and the remaining 
17 have a tip height of 207m and disc diameter of 160m. Consenting is in progress.  

 

 Taumatatotara Wind Farm proposed by Ventus Energy NZ for 11 turbines 30 MW, 10 kilometres 
south of Taharoa, Waitomo District Tip height of 110m. Consenting is in progress. 

 
Opportunities on the horizon for the Waikato region 
33. As mentioned during the briefing to councillors (6 December 2021) Transpower anticipates most of the 

additional generation to come from renewable sources, specifically wind and solar. This has recently 
been reported by Energy News13 noting that Transpower considers the cost of both technologies are 
forecast to drop significantly, but there is uncertainty over the relative cost. In the December 2021 Net 
Zero Grid Pathways Scenario Update 2021, the ratio of wind to solar builds is approximately 3:1 
(megawatt basis). It further acknowledges that in previous scenarios both Transpower and the Ministry 
of Business, Innovation and Employment have underestimated Solar’s growth potential in New Zealand 
and while scenarios to 2050 forecast between 700MW and 2.6GW of grid scale solar generation, the 
current (national scale) expectation is for more than a gigawatt of grid connected solar in the next five 
years14.  

 
34. Transpower has noted that grid -scale solar projects are more attractive to investors than wind in some 

respects as they are cheaper and faster to build, easier to finance, and can be economic at small size and 
built close to grid connections. New wind farms on the other hand are more complex and expensive, 
often making construction in the best wind areas more difficult. Long-term, Transpower sees expansion 
of wind generation coming from re-powering existing wind farms at the end of their 30-year life with an 
assumed 2.1 times increase in capacity. The cost of building a new wind farm on an existing site is 
considerably lower than building a new wind farm elsewhere. 

 
35. When interviewed for the RMLA last year15 James Shaw, Minister for Climate Change was clear that to 

get to the national target of 100% renewable electricity and with the intermittency of renewable (except 
geothermal and tidal), the nation would need to double the present generation capacity in the next 20 
years. It’s worthwhile considering that it has taken well over 70 years to get the current level of 
generation capacity. As most of the new generation is expected to be wind and solar this means a 
significant land use change and will be a key factor for the preparation of the proposed regional spatial 
strategies. This is because demand will also increase with electrification of moderate temperature 
industrial processes and all transport modes. Other drivers such as the large demand centre of Auckland 
and high sun wind resources in the upper North Island favour Northland and Waikato regions. The newest 
and most robust part of the national grid is between Taupō and Auckland (not Northland). That means 
that much of the new generation will be in the Waikato region and probably north of a line between 
Hamilton and Te Aroha. 

 
36. There is increasing international interest with experience in Europe and Australia in the opportunities for 

generating renewable electricity for both domestic consumption and for export as green fuels from 
sunlight and wind. This is driven by three things: 

 the Waikato region’s world class wind and solar resources 

 the high-quality national grid north of Taupō connecting the large Auckland demand 

                                                           
13 Solar, wind to dominate new generation over next 3 decades | Energy News 
14 NZ solar capacity to exceed 1 GW in next few years | Energy News 
15 Webinar : Hon James Shaw and the Announcement of the RMLA Awards 2021 – RMLA 
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 central government’s initiative in Taranaki for a just transition from the current fossil fuel 
economy to one based on renewable alternatives.  

 
37. The same international energy interests have been championing the idea of separate Renewable Energy 

Zones16, common overseas that use renewable energy (wind and solar) to create exports of green fuels 
including export hydrogen energy or conversion into e-fuels and Sustainable Aviation Fuels and for 
powering industrial processes domestically. The regions identified to the Ministry of Business, 
Innovation, and Employment where natural wind and solar resources are exceptional are Southland, 
Northland, Taranaki, and Waikato. Of these, only Waikato has the mix of high-quality energy resource 
close to the robust and modern grid connected to the Auckland demand. This provides a logical 
separation into domestic and export markets.  

 
38. Investigations by an international consortium17 leveraging 

off work in Taranaki have identified several opportunities 
for marine wind off the Waikato west coast and for floating 
(lake) solar in the north of the region. The scale of the wind 
projects is large – in the gigawatt range potentially 
occupying hundreds of square kilometres in the Exclusive 
Economic Zone and Coastal Marine Area, where the 
regional council is the consent authority. Any transmission 
infrastructure from the Exclusive Economic Zone would 
also fall within the regional council’s functions as it would 
transition through the Coastal Marine Area. 

 
39. Marine wind turbines can capture wind energy directly 

using existing technology with little modifications for the 
harsh marine environment. They have an advantage over 
land-based turbines in that the sea surface is not 
interrupted by topographic irregularities (terrain and 
forests), rather the deployment of turbines can be 
maximised for efficient generation. The bathymetric 
characteristics of the Waikato west coast favour the 
deployment of marine wind turbines as the high energy 
environment precludes many activities typical of the 
sheltered eastern coast (e.g. marine farming). 

 
40. Allocation of coastal marine space for renewable electricity generation (either directly from wind or from 

waves) would potentially exclude the use of the area for some activities such as extractive industries like 
sea floor mining and some forms of fishing, for example, bottom trawling. These are activities that have 
a negative effect on the surrounding benthic environment.  

 
41. Typically, anchored devices have smaller footprints than standing structures, but would be able to co-

exist with many other users of the coastal marine space including marine biodiversity such as Maui 
dolphin, and human uses such as low-impact commercial recreational fishing. If designed appropriately 
and constructed in ways that minimise percussive techniques e.g. pile driving, standing structures can 
also be deployed with reduced impact on sensitive species. Although the total area occupied by marine 
wind farms is large, the estimated seabed footprint of marine turbines is 50 square metres18.  

 

                                                           
16 Renewable Energy Zones; An Economic Development Opportunity for New Zealand, Prepared in association with 
Elemental Group, Energy Estate 2021. 
17 Elemental Group, Energy Estate and BlueFloat  
18 Elemental Group and Venture Taranaki Te Puna Umanga2021. 
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42. Reserving marine space for structures would allow recreational 
fishing and tourist activities19 such as fishing or sightseeing. The 
exclusion of large vessels and seabed disturbances would also 
offer sanctuary to endangered marine mammals (e.g. Maui 
Dolphin) which are already under threat from terrestrial toxins, 
predation and climate change influences to food distributions.  
The base structures can be expected to act as artificial reefs 
that once ‘seasoned’ with encrusting marine life can be 
expected to provide habitat and shelter for reef species.   

 
43. Anchored offshore floating structures in North-eastern New 

Zealand waters have been shown to attract and aggregate 
pelagic species in what would otherwise be considered a 
visually homogenous environment20.  These species can also be 
expected to aggregate around structures that extend 
throughout the water column creating opportunities for 
targeted fishing techniques.  

 
44. In addition to the offshore wind opportunities, there is also interest by Elemental Group in using the 

surface of degraded lakes in the north Waikato with electricity generated to be used for lake 
rehabilitation e.g. aeration in association with shade from the panels. Watercare has pioneered the use 
of a small (1ha) floating solar array of 2700 panels at its Rosebank treatment plant in Auckland21 in the 
picture below:  

 
45. Other proposals including a combination of floating and terrestrial panels have been proposed for the 

rehabilitation of Glencoal mine at Maramarua along with a substation to allow grid connection. 
 
Implications for Waikato Regional Council 
46. There is a clear opportunity for the Council to continue to engage with consent authorities when 

renewable electricity projects are being assessed for their land use authorisations, thus ensuring the 
implementation of the RPS as envisioned by the wider regional community.  

 
47. The National Emissions Plan due to be published mid-year has been informed by the Climate Change 

Commission’s advice which if followed will require rapid expansion of wind and solar generation in the 
coming decade to meet existing and projected energy demand and support the electrification of the 
transport sector. The findings of the Resource Management Review Panel (the Randerson Report) 

                                                           
19 https://blog.nwf.org/2019/09/a-new-home-for-fish-how-offshore-wind-turbines-create-artificial-reefs/  
20 Dickie BN 1986 Fish Aggregation Devices in the North-eastern New Zealand Situation 1985-1986 Summer Season, 
Unpublished report for the NZ Fishing Industry Board. 
21 Auckland wastewater pond becomes one hectare solar panel system (1news.co.nz) 
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identifying those suitable locations for renewable energy generation should form a national priority as 
part of new spatial planning functions. It proposes the preparation of regional scale spatial strategies 
which have been adopted by the government as part of the Resource Management System review. The 
Strategic Planning Bill that requires a Regional Spatial Strategy is expected to be introduced to parliament 
in the third quarter this year. 

 
48. Spatial planning for renewable energy on a national scale has so far received limited attention in New 

Zealand with the Waikato RPS the only one to spatially allocate generation opportunities using 
geothermal resources and identifying those areas of outstanding natural landscapes and features where 
the visual effects of wind turbines are not appropriate. It does this for two reasons:  

 to influence the preparation of the Waikato Regional Plan with respect to access to geothermal 
resources and  

 to influence the preparation of district plans for the effects of the use of land. 
It does not envisage utility scale solar.  

 
49. Spatial planning has been successfully used in other jurisdictions to provide for future large-scale wind 

and solar farms22.  
 
50. The electricity sector23 in its joint submission to the Exposure Draft of the Natural and Built Environments 

Bill supports spatial planning as a useful, even powerful, and appropriate method for longer term 
strategic planning to co-ordinate infrastructure and urban growth, taking into account key environmental 
constraints, including high value resources.  

 
51. The sector makes the point that it can be effective and appropriate to recognise existing renewable 

electricity generation infrastructure but does not consider it would do so for new renewable electricity 
generation infrastructure. This is driven by concern that spatial plans could in effect ‘zone’ areas for 
renewable generation and investment decisions about highly spatially constrained resources (the energy 
is where it is) and are best made with full information of the competitive electricity market, economic, 
technological, transmission and other constraints, which in the opinion of generators would not be 
available to those preparing spatial plans.  

 

52. Constraints such as these have been anticipated and are recognised in the Waikato RPS and areas for 
wind turbines have not been identified, rather visual constraints have been. This means that there is an 
expectation that applications for land use for utility scale wind farms will be outside areas of significant 
landscape value and cultural importance, irrespective of the quality of the resource. In all other respects 
the policy acknowledges that renewable energy containing resources are locationally constrained and 
spatially defined. 

 

53. The Council is already engaged with key energy sector members in the development of the regional 
decarbonisation dashboard tool. This initiative can be used to understand the needs of the energy sector, 
particularly for access to land (terrestrial, lake and marine) particularly for wind and solar electricity 
generation and appropriate infrastructure. Such engagement may contribute to a collective position that 
would inform the proposed regional spatial strategy. 

 
54. The pathway to a 100% renewable electricity system needs to recognise and overcome the intermittency 

of renewable generation options and the need to firm up these for grid distribution so that varying 
demand is met. Currently the role of firming is taken up by fast start gas turbine generation. In future 
this role may be performed by: 

 green thermal (e.g. biogas, e-fuels, green hydrogen or ammonia) 

                                                           
22 Spatial planning for New Zealand’s renewable energy future RMJ-April-2021_McRae.pdf (rmla.org.nz) 
23 Energy Sector Environment Group representing; Meridian Energy, Mercury NZ, Contact Energy, Trustpower and 
Genesis Energy, together with the New Zealand Wind Energy Association.  
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 batteries – Transpower is already investing $60million in a grid stability device for the Hamilton 
substation and jointly investigation with Contact Energy and Meridian Energy a site in the Upper 
North Island for a 100MW grid scale battery 

 a change of use for hydro24 as generation can be up and running within minutes of getting a 
request for power. 

This latter option may have implications for the way hydro lakes are managed and in particular the 
Waikato River. Potentially Lake Taupō could be operated at higher levels for longer (has erosion 
implications) as the peaking role will need to be provided for even during times of low rainfall. This also 
recognises the other values of water and that water supplies might be more variable into the future 
(climate change projections for rainfall). 

 
Assessment of significance  
55. Having regard to the decision-making provisions in the LGA 2002 and council’s Significance Policy, a 

decision in accordance with the recommendations to receive the report for information is not considered 
to have a high degree of significance. However, it is understood that the subject matter has a high level 
of public interest and relevance and is of significance to future generations. 

 
Climate change considerations  
56. The subject matter is entirely related to addressing climate change mitigation issues.  It provides context 

for addressing known climate change issues and identifies opportunities for advancing solutions creating 
community and economic resilience across the region and in locations subject to the effects of climate 
change.  

 
Conclusion  
57. The need to decarbonise the energy sector has some positive implications for resource use in the Waikato 

region with a policy / regulatory environment that has already responded positively to facilitate the use 
of renewable energy resources. Future renewable electricity generation is likely to respond to the 
lowering price of wind and solar generation technologies and the world class resources found in the 
Waikato region. 

 
58. The policy direction for 100% renewable electricity generation by 2030 will drive innovation and 

generation projects, but the real opportunity comes from the medium and long-term potential to 
generate electricity to create e-fuels for export allowing transition from a predominantly water-based 
export economy to one that includes renewable energy. 

 
59. The combination of high-quality wind and solar energy resources with proximity to the strongest section 

of the national grid allows the Waikato region to, in the short term, contribute to the domestic 
decarbonisation target. 

 

Attachments 
Appendix 1: Energy characteristics of Natural and Physical resources. 
 
Appendix 2: Waikato RPS Renewable Energy Issue and Objective   
  

                                                           
24 Mercury geothermal – Ngātamariki upgrade likely, big drilling campaign soon | Energy News 
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Appendix1: 
Energy characteristics of Natural and Physical resources. 
 
1. Large scale hydro is the mature electricity generation option in the region and alongside the no-carbon 

credentials is very flexible in that turbine driven generation can be brought into the grid system quickly 
to supply fluctuating demand. It is kinetic energy in the generation phase and has the added advantage 
of being stored as potential energy in dams and controlled lakes. It does have seasonal limitations in dry 
years and in this regard is climate influenced. Its rapid response to grid demands mean that hydro is well 
placed to provide a measure of support for predictably intermittent grid connected solar generation. The 
Regional Energy Strategy recognised that there may still be opportunities for micro and community scale 
hydro generation in the region. This will be enhanced as battery storage options become more common. 

 
2. Geothermal is flexible energy (heat) as it can be used directly, or the steam used to convert to electricity 

for distribution. Access to and use of geothermal fluid and energy is regulated by a proven policy 
(internationally recognised) and regulatory regime that has facilitated the recent expansion of 
geothermal energy for electricity generation. This has been driven by the large electricity generators, 
however, there are still potential opportunities to use the energy contained within geothermal systems 
more efficiently but less flexibly by using the heat directly at the location where the resource exists.  This 
use is favoured by the current Waikato policy/plan regime as it has the co-benefits of creating other 
wellbeing opportunities for regional development (e.g. local employment). This contrasts with the grid 
export of the energy out of region. Examples of this approach are the multiple use of the Mokai 
geothermal system by Tuaropaki Trust25 using geothermal energy for electricity generation, milk drying, 
greenhouse heating and green hydrogen fuels. 

 

3. Marine energy comes in two kinetic forms: currents, and wave. The Waikato Regional Renewable Energy 
Assessment26 section on marine energy potentials considered the opportunities for deploying wave and 
tidal energy technologies. It concluded that tidal energy is not well-suited to conditions in the Waikato 
region. This is primarily since the tidal range in the region is low (2-3 metres) compared with other places 
in the world (up to 10 metres in the United Kingdom and North America), and the fact that harbours in 
the region are relatively shallow, limiting the size of devices able to capture the energy of tidal currents. 
The only harbour identified as having the potential for tidal electricity generation is Kawhia, which has a 
wide entrance and a deeper harbour mouth than Whaingaroa/Raglan or Aotea but is not considered 
economic at present or a likely prospect in the near future. 

 

4. Energy found in waves is a different matter, with the west coast of 
the region having good wave energy, along with the added value of 
relative proximity to the Upper North Island market. Wave energy 
comes from the friction of wind over water, known as a ‘sea’ if the 
waves are at the point of propagation, or a ‘swell’ if the waves are 
beyond the point of propagation. The Waikato west coast has a large 
propagation zone of over 2,000 kilometres from the entire Tasman 
Sea, known as ‘fetch’. The adjacent figure27 identifies opportunities 
for marine energy resources off the Waikato region’s west coast as 
world class with EECA/SKM Renewable Energy Assessment noting 
this is potentially in the gigawatt range. The wave environment is 
driven by the prevailing westerly and southerly winds, with the 
eastern coastline being more sheltered. This means that any 
allocation of space in the coastal marine area for marine energy 
conversion will not conflict with the use of space for aquaculture. In 

                                                           
25 https://tuaropaki.com/our-story/our-history/  
26 Renewable Energy Assessment Waikato Region. http://www.eeca.govt.nz/eeca-
library/renewableenergy/report/regional-renewable-energy-assessment-waikato-06.pdf   
27AWATEA Met Ocean Solutions Ltd http://www.awatea.org.nz/wp-content/uploads/2013/03/resources.jpg   
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the figure - red areas show the areas of highest wave energy with blue areas being the most sheltered 
and suited for aquaculture. 

 

5. University of Waikato Civil Engineering staff and students have been investigating the potential for 
offshore deployment and testing of wave energy devices28 to further research into this opportunity.  
Focus is on the Waikato region’s west coast. This is an emerging area of global academic and commercial 
interest and in the northern hemisphere is satisfied by the European Marine Energy Centre based in the 
Orkney Islands. It allows commercial testing of marine energy designs and has been used internationally 
by more than 11 countries29. There is no equivalent testing centre in the southern hemisphere, limiting 
the research potential for developing marine energy conversion designs for our conditions as it is 
expensive to deploy experimental designs on the other side of the world. Initial investigation by 
University of Waikato30 has identified Kawhia and environs as a potential research site with world class 
marine conditions along with local engineering, and academic support. There is a potential for regional 
development opportunity with international relevance. 

6. Solar energy comes directly from the sun and can be used in two forms: 

 Passive solar used to directly heat water or another conducting fluid either for direct use or for 
electricity generation from focused mirror arrays as stored heat (e.g., from molten salt) or  

 Photovoltaic which is directly converted to electricity known as Solar PV.  
 
Typically, the Waikato region favours the use of solar PV panels which are scalable from individual 
residence applications to utility scale depending on the amount of available land. Although solar PV can 
generate electricity on overcast days, it is strictly diurnal and therefore the generation can be planned 
for and managed, especially when coupled with battery technology. It is reliable and flexible as it can be 
deployed in rural and city settings and even on lakes in floating arrays. The Upper North Island sits in the 
country’s sunbelt and the Waikato region north of Hamilton lies between 36 and 38 degrees south. This 
is equivalent to San Francisco south or southern Spain, areas with mature solar electricity industries. 

 

7. Wind energy is kinetic energy and represents air moving from areas of high pressure to areas of low 
pressure. The pressure difference is driven by temperature (from the sun) warming up different parts of 
the land and sea at different times. Wind can occur at night as well as during the day and over land and 
water environments. Wind is typically converted to rotational motion by large blades fitted to a generator 
mounted on a tower, although other designs are available. New Zealand as an island nation is influenced 
by the “Roaring forties” and has world class wind resources with the production of a New Zealand wind 
farm being typically 40% of its installed capacity. New Zealand’s offshore wind resource has been 
estimated by the World Bank at 150 times the size of the electricity market31. Regional estimates are 
hard to find but in Taranaki alone, the estimate32 is for 90GW which is 10 times the current capacity of 
the country’s electricity system. This creates opportunities for the creation of an energy export industry 
stored as green fuels with the opportunity to assist other nations in their respective decarbonisation 
activities. This would also mean that clean affordable energy would be available domestically.  

 
8. Biomass contains potential energy stored in chemical bonds and is extremely flexible as a resource to 

offset the use of fossil fuels either as feed stock for manufacturing processes (e.g. recyclable plastics) or 
burned directly for process heat or for electricity generation, or it can be distilled for portable transport 

                                                           
28 D.V. Bertram, A.H. Tarighaleslami, M.R.W. Walmsley, M.J. Atkins, G.D.E. Glasgow. Renewable and Sustainable 
Energy reviews. ELSEVIER A systematic approach for selecting suitable wave energy converters for potential wave 
energy farm sites - ScienceDirect  
29 EMEC - The European Marine Energy Centre (orkney.com) 
30 A. Frith & R Wilson Site selection methodology and facility design framework for an offshore, mobile marine energy 
testing facility. Dissertation submitted in partial fulfilment of the requirements for the degree of BE(Hons) University 
of Waikato. 
31 BlueFloat Energy, Energy Estate and Elemental Group partner to develop offshore wind farms in New Zealand | 
BlueFloat Energy 
32 Offshore-Wind-Discussion-Paper.pdf (venture.org.nz) 
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fuels. In short, most energy services and economic activities where we currently use fossil fuels can be 
achieved by using biomass and derivatives. Fuelling an industrial process or electricity generation with 
biomass requires a certainty of supply. Long-term supply contracts are critical to ensure access to fuel.  
Typical sources can include forestry waste (sawdust and trimmings), or bespoke energy crops. Biomass 
can be transported to an industrial site; however, this incurs the penalty of greenhouse gas emissions 
from the haulage. An alternative is to ensure security of supply and limit haul distances by cropping close 
to the use. 

 
9. There are synergies to substituting bespoke biomass crops for fossil fuels beyond reducing carbon 

emissions. Increases in temperature and reduction in rainfall projected for the northern parts of the 
Waikato region under all climate change scenarios mean that it is becoming harder to authorise the 
discharge of wastewater contaminants into waterways during the summer months. Alternatives will 
need to be found and the opportunity to change land use from pastoral farming to energy cropping will 
allow irrigation of wastewaters at times when even tree growth will be challenged. 

 
10. The co-location of North Island production forests with development geothermal systems also creates 

potential synergies enabling the use of geothermal heat to dry timber, which is traditionally fuelled by 
using wood waste, freeing up this resource to be used directly as wood pellets or as a feedstock for the 
distillation of biofuels including sustainable aviation fuel. Processed wood pellets typically have a 
moisture content of between 5-10%, whereas other firewood can have a moisture content of up to 85%33. 

 
  

                                                           
33 Wood Pellet Fuel Supplier | Commercial & Residential Heating Options (naturesflame.co.nz) 
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Appendix2: 
Waikato RPS Renewable Energy Issue and Objective   
 
Issue 1.3 Providing for energy demand  
With increasing demand for energy coupled with Government objectives and targets regarding 
renewable electricity generation, there is an increasing need for improvements in the way we use 
energy, and for new energy projects and associated infrastructure, and increasing need to manage 
potential adverse effects on natural and physical resources.  
 
While addressing this issue generally, specific focus should be directed to addressing the following 
matters:  

a) how the increasing demand for energy is to be met;  
b) potential for conflicts between activities to meet energy demand and other land or water uses 

including natural values;  
c) the need to locate renewable energy generation infrastructure where the resource exists;  
d) the need to maintain the efficiency of, and production from, existing renewable electricity 

generation activities;  
e) the need for the continued existence, and operation of the Waikato Hydro-scheme as 

significant national infrastructure; and  
f) security of supply. 

 
This issue is translated into Objective 3.5 Energy, again with a focus on renewable electricity generation and 
the need to use energy efficiently to limit adverse environmental effects: 
 
3.5 Energy  
Energy use is managed, and electricity generation and transmission is operated, maintained, 
developed and upgraded, in a way that:  

a) increases efficiency;  
b) recognises any increasing demand for energy;  
c) seeks opportunities to minimise demand for energy;  
d) recognises and provides for the national significance of electricity transmission and 

renewable electricity generation activities;  
e) recognises and provides for the national, regional and local benefits of electricity transmission 

and renewable electricity generation;  
f) reduces reliance on fossil fuels over time;  
g) addresses adverse effects on natural and physical resources;  
h) recognises the technical and operational constraints of the electricity transmission network 

and electricity generation activities; and  
i) recognises the contribution of existing and future electricity transmission and electricity 

generation activities to regional and national energy needs and security of supply. 
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