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Abstract:

As a nation, New Zealand consumes 900PJs energy annually - the equivalent of burning
9000,000,000,000 tea lights, enough to make 1000 unbroken, twinkling, parallel lines to the moon.

Slightly more than 50% of this country's energy is produced by fossil fuels. Much of this is used in transport and 

industry: New Zealand homes enjoy a high degree of renewable, hydro-electric supply.  This poses a challenge 

as we seek to address our international commitments under the Paris Accord.  To remove fossil fuel dependency 

from the system will require a 75% increase in renewable electricity generation. This currently depends on 

expensive dams and increasingly precious water.  Redirecting the Tiwai Point electricity supply, if the smelter 

closes, would add just 13%, and all centralised distribution demands the considerable upgrading of lines. 

In the “post-Paris” era agreement, an electrified system, fuelled by hydro and wind, could emerge as current 

providers ramped up production from existing and as-yet undeveloped assets, and investing heavily in upgraded

lines.  However, in NZ, the economic and social benefits of local energy autonomy and attendant local economic 

multipliers align strongly with emissions reduction.  The country is well-placed for “prosumer” energy - that 

produced,  consumed, shared and stored via local “micro-grids”, or released to feed the national grid.  

In Waikato, NZ, some Thames business and resilience communities see potential for co-operating to create a 

smart, prosumer-driven micro-grid for the town.  Prosumer energy is growing worldwide, driven by new 

technology, social change and the desire for energy autonomy.  Prosumer business models include stand-alone 

companies,  community co-ops, community-corporate partnerships and everything between.  Energy autonomy  

allows communities to fund other resilience initiatives.

There are a number of renewable energy generation, storage and conservation options for the Thames 

community, including wind, solar and hydro, and some more novel, according to the area's unique characteristics.  

Deutsche Bank (Shah, Booream-Phelps. 2015) noted that New Zealand was amongst the countries achieving grid-

parity or better in terms of the cost per unit of photovoltaic solar energy (PV).  There is no single-source solution: 

to be reliable, any 24/7 solution will ultimately involve mixed generation and battery storage.  

Overall, the report concludes that there are grounds for a careful, incremental approach towards building a 

local smart-grid energy system.  The information that follows is intended to pave the way for a wider community 

outreach, and to begin dialogue with potential partners.

Ramez Naam, R. (2011). Smaller, cheaper, faster: Does Moore's law apply to solar cells? Scientific American. March 16, 2011. 

Retrieved From https://blogs.scientificamerican.com/guest-blog/smaller-cheaper-faster-does-moores-law-apply-to-solar-

cells/)

Shah, V. Booream-Phelps, J. (2015) Crossing the Chasm:Solar Grid Parity in a Low Oil Price Era. Deutsche Bank Markets Research. 

Retrieved From https://www.db.com/cr/en/docs/solar_report_full_length.pdf
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1.0 Context
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Since 4 November 2016, New Zealand has been committed to participation in the Paris Agreement.  This 

multinational document recognises the human contribution to climate change, and envisages keeping global 

average temperatures to below 2 degrees celsius over pre-industrial norms, with a broader aspiration of limiting

the rise to 1.5 celsius.  In this voluntary accord, the peaking of CO2 emissions is to be achieved “as soon as 

possible” and the Agreement sets a 2100 mission to achieve “Net-Zero”: 'a balance between anthropogenic 

emissions by sources and removals by sinks of greenhouse gases in the second half of this century’ (United Nations 

Framework Convention on Climate Change, 2015). 

The recent Vivid Report (2017) document “Net Zero in New Zealand” offers scenarios to achieve domestic 

emissions neutrality in this timeframe.  The report's conclusions offer considerable challenges for the nation, and 

draws attention to how our changing habits, economy and technologies build the tension between older, land-

based, rural, conservative, “friends and family values” ideas and those of a thrusty, multi-cultural, modern, urban,

international player (www.ngataonga.org.nz). 

The report identifies 4 possible scenarios: 

 Off Track NZ would seek to meet the objectives largely through technological shift without any substantial

modification to land use.  This would fall short of making any useful dent in emissions.

 Innovative NZ complements some diversified land-use with more widespread adoption of new technology;

 Resourceful NZ proposes radical shifts towards afforestation, but less radical technological shift.

Both the Innovative and Resourceful approaches would be consistent with achieving the sub-2degree celsius 
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target.   

 The Report recognises a fourth scenario - Net Zero 2050 – combining radical aspects of the  Innovative 

and Resourceful approaches as the sole option consistent with achieving the sub-1.5degree celsius target. 

Any realistic contribution to global CO2 reduction will impact the nation's self-image as primarily a cattle and 

sheep based agricultural exporting nation. However, this shift will have attendant benefits, such as improved 

water quality due to dramatically reduced livestock as well as: 

 benefitting soil health, reduce erosion and run-off, and improve biodiversity and habitats; 

 stabilising riverbanks and reducing algal growth in waterways; 

 improving public health through lowered pollution, better housing, and more active lifestyles; and

 insulating the country from uncertainty and vulnerability regarding cost and supply of fossil fuels. 

The report notes that there will be widespread social benefits to the nation from restructuring its energy and 

economic habits.  These will be every bit as valuable locally as the goal of reducing the nation's emissions are in  

contributing to global ecological stability.  Such support for complex human society is win-win thinking.

To some extent, Innovative NZ and Resourceful NZ reflect a national conversation between an rural-based/ 

agricultural/production-focussed perception of the nation and one that is more urbanised/industrial/consumption 

driven.  Aligning New Zealand with the majority of international players, both approaches are those of a nation 

taking its place within the international agreements of the “sub-2degree” developed world.   

However, the “sub-1.5degree” target is suggested by small island communities such as Bangladesh, the Maldives,

and, extensively, the low-lying Pacific

Islands.  Aotearoa/New Zealand has

begun to see itself as a Pacific nation

only relatively recently, as it has

achieved a growing capacity to

embrace its own bicultural identity.

Commentators have noted that our

movement towards the Pacific was not

engendered by any great

consciousness, but rather by the

economic imperatives both for this

country and for long- and short-term

migrants from the Islands  (Liu,

McCreanor, McIntosh, & Teaiwa,

2005).  As well as benefits for the

Eurasian world (Deutsche Bank, 2017),

it would be consistent with an image of

ourselves as a developed, Pacific nation to embrace this Pacific “sub-1.5degree” target.  This would both show 
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support to our island neighbours, and provide a framework for a more integrated, sustainable and inclusive 21st 

century society.   

The Vivid Report is compiled by Vivid Economics (UK) under contract with GLOBE-NZ, a cross-party group of 35 

members, drawn from all parties within the 51st New Zealand Parliament, with “active involvement in the 

guidance of the project”  from NZ's visionary Pure Advantage group.  The project was funded by a number of 

significant corporates including Mercury Energy, Vector NZ and Z Energy.  

It is to be assumed that whilst there may be a number of ways to achieve the outcomes, the broad thrust of this 

document identifies issues that will shape the future of energy in New Zealand.  This shape will be decided by 

how the issues are understood, and demand arguably as big a shift in how we see ourselves and our communities

is required as in how we supply energy.  Further, it is assumed that more exacting targets will be set since 

countries' combined targets for global emissions reductions fail to better 3 degrees celsius (United Nations, 

2016).

The report notes that transition to a low-emissions future raises a number of wider socioeconomic issues.  However

these are noted as potentially problematic, rather than recognising the community and local economic 

development opportunities that they offer.  This may reflect the lack of “on the ground” input from the education, 

local government and community sectors.  For example, the report notes that:

 as the nature of the nation's economic base changes, so will the location and skills needed of emerging 

employment opportunities.  

This is surely an opportunity for community, education, local business and local authority interests to

co-ordinate needs, opportunities, research and economic development planning.   

 an additional 75% of energy over 2015 supply is needed to achieve the most effective response and this

is likely to cause energy price rises “at least in the short term, raising concerns around energy poverty and 

industrial competitiveness.”   This is because the scenarios include generation currently in planning, and still 

sees a shortfall until these are online.  

However, the report pays no attention to the possibility of new generators entering the picture. In 

other parts of the world, community owned companies and social enterprise has begun to play more 

significant roles, altering the traditional balance of centralised generation.

 the nation is robust and flexible enough to achieve the proposed scenarios but advises that “compensation

for those on low incomes or working in vulnerable industries, or skills training and vocational programmes to 

prepare for new areas of employment” may be necessary.  Again, the report takes a “dealing to” 

approach rather than one of “dealing in” where these issues are concerned. 

Robustness and flexibility are characteristics that underpin older and newer iterations of New 

Zealand's self-image and it seems that the scenarios offer an opportunity to draw on such qualities 

in integrating the production/consumption aspects of individuals and communities towards a more 

informed, empowered, engaged and inclusive understanding of ourselves and our place in the 

world.
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Kazaglis, A. Ward, J.S.  Evans, Sammon, P. Kemp,L. (2017) Net zero in New Zealand: Scenarios to achieve domestic emissions neutrality in

the second half of the century 

Vivid Economics Report for Globe-NZ. Retrieved from: http://pureadvantage.org/wp-content/uploads/2017/03/Net-Zero-in-New-

Zealand-Summary-Report-Vivid-Economics.pdf 

Lewis, M. Birt, M./Deutsche Bank (2017) Sustainable Finance Report. Deutsche Bank AG.  Retrieved from: 

https://www.db.com/newsroom_news/2017/cr/deutsche-asset-management-report-the-gathering-forces-of-esg-investing-en-

11553.htm 

NZ Film Archive (undated) Representation of New Zealand Identity. Retrieved from:  

http://www.ngataonga.org.nz/resources/content/downloads/teachers_booklets/Rep_NZID.pd   f 

United Nations Framework Convention on Climate Change. (2015) Paris Accord. United Nations, New York. (Retrieved from:  

https://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agreement.pdf   

UNEP (2016). The Emissions Gap Report 2016. United Na ons Environment Programme (UNEP), Nairobi 

Image retrieved from: Shah, V. (2017)The Case for Sustainable Thematic Investing. DeutscheBank

Market Research. 20/2/2017.
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1.0.2 Context: Thames 

The purpose of this report is to identify what renewable energy opportunities exist within Thames and outline the 

potential for these opportunities to be realised in ways that lean towards community ownership and social 

enterprise or broader community benefits.

The drive for this is national and local, environmental and economic, ethical and strategic.  New Zealand's 

commitment to the Paris Accord on Climate faces us with a challenge to reduce our carbon footprint.  To achieve 

this, the 2017 Vivid Report identifies the need for “change to patterns of energy supply and use..  a 100 per 

cent renewables grid and substantial electrification of the passenger vehicle 

fleet and low-grade heat.” 

The oldest population in New

Zealand, Thames' age and

socio-economic profile shows

an older, less wealthy

population with an absence of

younger, working families.

Not only is this the most

extreme on the Coromandel

Peninsula, with implications for

funds available for community

projects, it is seen as an

outlier towards a 20-year

national trend (Office for

Senior Citizens, 2014). 

The local authority, Thames-

Coromandel District Council

(TCDC), has initiated a

number of approaches to

support the community's development as an attractive and economically viable town.  It has accepted a raft of 

infrastructural and land use suggestions presented in the TUDS-Thames Urban Development Strategy (TCDC, 

2013) to be adopted as part of consultation processes assessing long term planning.

Amongst these is the recognition that the community might develop a degree of energy resilience, and the first 

steps towards this were presented as an energy axis running along Pollen Street, linking 3 Ring Mains.  In the first

instance this would supply energy for businesses and public amenities.  

Over time this network would be extended to provide energy for wider domestic use, particularly as energy 

storage options became available.  The proposal offers many possible benefits including:

 raising the profile of the community as an innovative, 21st century community building on its rich industrial 
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heritage

 attracting new industry, residents, education, tourism and employment,

 creating a locally owned enterprise whereby the town's “energy spend” is maintained in the local 

economy, with generating surplus to direct into community projects

The TUDS report identifies PhotoVoltaic (PV), BioMass, Waste Heat Capture, and Co-Generation Heat/Power 

(CHP) as potential energy supply.  However, these may not be the only available sources, and none of these 

address energy storage, without which limits the choices in expanding from daytime to all-day energy provision.  

Former TCDC CEO, David Hammond, highlighted the TUDS project as an example of “Best Practice” (Local 

Government NZ/Community Boards Conference, May 2017).

As identified by the Vivid Report, a “net zero” emissions future will require the substantial electrification of the 

vehicle fleet, and some significant refocussing of land use, which will impact the nation's economy.  Rather than 

add to the need for centralised power generation fed out to the regions, this piece of research considers that the 

future grid will consist of semi-autonomous areas providing and storing the majority of their energy needs, 

including transport.  These regions will be able to share and exchange energy through the grid, largely 

preserving hydro-dams as agricultural resources in hotter, dryer summer periods, and maintaining them as winter 

back up power supply.

Hammond, D (2017) Nothing less than equal  Presentation: New Zealand Community Boards’ Conference May 2017. Retrieved from: 

http://www.lgnz.co.nz/assets/Uploads/David-Hammond2.pdf

Moller, C & associates (2013) Thames Urban Design Strategy. TCDC. Retrieved from: https://www.tcdc.govt.nz/Your-Council/Documents-

incl-Bylaws-Policies-and-Strategies/Thames-Urban-Development-Strategy/

Office for Senior Citizens  (2014) 2014 Report on the Positive Ageing Strategy. Office for Senior Citizens, Wellington. Retrieved from 

http://www.msd.govt.nz/documents/what-we-can-do/seniorcitizens/positive-ageing/msd-17470-2014-ageing-strategy-report-

final.pdf
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1.1 Energy NZ
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1.1.0  Energy NZ: National Demand, Supply and Cost

1 tealight = 32 watt-hours (wh)

kWh Kilowatt hour – unit of energy equal to the energy converted or consumed at the rate of 1,000 Watts in one hour 

MWh Megawatt hour - unit of energy equal to the energy converted or consumed at the rate of 1,000,000 Watts in one hour 

GWh Gigawatt hour - unit of energy equal to the energy converted or consumed at the rate of 1 x 109 Watts in one hour 

TWh Terawatt hour - unit of energy equal to the energy converted or consumed at the rate of 1 x 1012 Watts in one hour 

GJ Gigajoules – measure of energy equal to 1 x 109 Joules, and also equal to 277.8 MWh PJ Petajoules – measure of energy 
equal to 1 x 1015 Joules 

New Zealanders consume 9O7PJs of energy annually (Smith,  Hogan,  Milkop, Bates, M, McDowell, G. (2016). The 

bulk of this energy comes from oil (46%) and electricity (25%).  37% of energy consumed is for transport, and 

11% in households.  Transport demand, almost entirely fossil fuel at this stage, has grown considerably since 

1990, demanding 54.9k barrels of diesel per day, outstripping NZ total oil production of 40.9k barrels per day.

NZ produces modest amounts of high quality oil, which is mostly exported.  We were 81%  self-sufficient in 

energy overall, slightly down on a 1997 peak (Smith et al, 2016).
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Along with other authorities, Thames was an

original signatory to the Local Government 

New Zealand Climate Change Declaration

(2009; see Appendix 2).  The subsequent

(2015; Appendix 3) LGNZ position

Statement (which Thames has yet to sign)

commits to “adopt mitigation and adaptation

practices that fit with their community's needs

and aspirations.”   This includes “ambitious

action plans” towards CO2 reductions,

building council and community resilience -

particularly through “public transport and

other low carbon transport options”,

“efficiency and health of homes, businesses

and infrastructure” and to “support the use of

renewable energy and uptake of electric

vehicles.”   

Along with efforts to raise community

awareness and engagement, and to

galvanise national government, LGNZ

anticipates  “creating new jobs and business

opportunities, .. a more competitive and

future-proof economy, more efficient delivery of council services, improved public health, .. stronger more 

connected communities, supporting life-long learning, reducing air pollution and supporting local biodiversity.“

20% of energy is consumed in residential, commercial, and public sector use.  A further 37% is used by transport,

divided approximately 50/50 between petrol (mostly personal travel) and diesel (mostly commercial transport). 

Private, urban, and residential use and related travel directly consumes around 38% of the country's energy 

(Smith et al, 2016).  A significant amount of this can met by new generation and distribution methods, and  urban

areas are clearly recognising their role in supporting the national need to generate renewable energy. Auckland
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intends that 83% of the city’s energy will be generated locally by 2040. (Auckland Action Plan, 2016, p 35).  

Wellington's 2016 Low Carbon Action Plan suggests  (p 14) “improvements such as better insulation in homes, 

and more efficient lighting, cooling and heating systems in residential and commercial buildings. “ and “an 

increasing proportion of the energy we use to power the city’s homes, buildings and transport comes from local 

renewable sources – wind, solar, tidal and wave energy, as well as biomass energy from waste.”  Christchurch 

and Hamilton have either developed statements or enacted planning and development policy.

Auckland City Council (2016)  Low Carbon Auckland Action Plan.  Retrieved From

http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/plansstrategies/theaucklandplan/Documents/lowcarbonauckactionplanful

lversion.pdf   

Christchurch City Council (2010) Climate Smart Strategy 2010-2025 Retrieved From https://www.ccc.govt.nz/assets/Documents/The-

Council/Plans-Strategies-Policies-Bylaws/Strategies/ClimateSmartStrategy2010-2025.pdf    

Hamilton's Local Action Plan (2005) Communities For Climate Protection Programme Local Action Plan (Milestone 3). Hamilton City Council

Retrieved From http://www.hamilton.govt.nz/our-services/environment-and-health/energyefficiency/Documents/Local%20Action

%20Plan%20for%20Climate%20Change%20poster.pdf 

Local Government Leaders NZ (2015) New Zealand Local Government Leaders Climate Change Declaration Retrieved From 

http://www.lgnz.co.nz/assets/Mayors-Climate-Change-Declaration-Dec.pdf   

Smith, M. Hogan, J. Milkop, C. Bates, M, McDowell, G. (2016) Energy New Zealand: 2016. Ministry Of Business, Innovation And 

Employment, Wellington. 

Retrieved From  http://www.mbie.govt.nz/info-services/sectors-industries/energy/energy-data-modelling/publications/energy-in-

new-zealand/energy-in-nz-2016.pdf

Wellington City Council (2016) Low Carbon Capital Plan 2016–2018  Wellington City Council, Wellington. Retrieved from 

http://wellington.govt.nz/~/media/services/environment-and-waste/environment/files/low-carbon-capital-plan-2016-2018.pdf?

la=en
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1.1.1 Energy NZ: Regional Demand, Supply and Cost

The Waikato region provides 50% of the nations electricity needs, with hydro-dams on the Waikato River, 

geothermal fields, fossil-fuel power

stations, wind  farms, and dairy and

forestry industry based co-

generation plants.  It has the largest

grid connected generating capacity

of any region in NZ.  Operated by

PowerCo, a 110 kV line supplies the

Coromandel Peninsula.  The Waikato

Spatial Plan (2013) notes concern

regarding: 

“the growth in holiday homes on the

Coromandel Peninsula which affects

maximum peak demand. Difficult access and

aging infrastructure mean that even with upgrades, capacity will be severely restrained as the load continues to 

grow.“ (p.41)

This Spatial Plan documents a number of opportunities and issues pertinent to the Thames energy future.  

New Zealand is in a good position to trial, develop and integrate new technologies and be at the 

forefront of potentially far-reaching electricity system developments in the 21st century....Future 

sources of generation may have different supply profiles. Future new demand, such as from electric 

vehicles, may create new demand profiles. A responsive electricity system informed by a forward-

thinking policy environment will ensure future opportunities are realised and future risks are 

managed, while maintaining a secure electricity network. (p.44)

However:

The issue of one day needing to find a suitable replacement for the power output from Huntly 

thermal is not an easy one, given its role in maintaining security of supply. Due to the differing 

effective power output capacities of hydro versus thermal, it has been calculated that it would take 

more than one-and-a-half river systems the size of the Lake Taupo/Waikato River Hydro system to 

replace the current output of Huntly. (p.44)

The report helped shape the The Waikato Plan (Waikato Regional Council, 2013), a living document initiated by the 

Waikato Mayoral Forum.  The plan notes that small scale generation is “a key part of energy resilience not only for the 

Region but the whole of New Zealand” (p.43).

Waikato Regional Council (2013) Waikato Spatial Plan.  Retrieved From  

http://waikatomayoralforum.org.nz/assets/Uploads/WaikatoInfrastructureInventory.pdf 
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1.1.2 Energy NZ: Local Demand, Supply and Cost

Historically, Thames had its own Francis 100kVa/80Kw hydro-

generator, originally servicing the gold-fields and latterly the

town.  It supplemented the grid provision until the 1960s.  This

generator remains in place at Bella Street Pumphouse.   As well

as its historic significance, it may also have a place in future

local generation.  Other parts of the world have successfully

refurbished, and sometimes repurposed, heritage technology for

modern usage (Historic Scotland, 2014).  Akaroa's  1911

generator was run again - for the first time in 50 years – to

provide domestic electricity after the Christchurch earthquakes

had cut off supply (Akaroa Hydro Generating Set Trust).

Today, Thames Valley residential electricity consumption totals 22GWh, or 6,095 kWh per household annually 

(Electricity Authority, 2015). Thames township has 3591 households (IDNZ/TCDC, 2013).  Estimated daily 

residential need is therefore 16.7 kwh.  (NB: the national average household total energy consumption of around

8,000 kWh includes all sources (oil etc) of energy consumed).  Many households have log burners, and these, like 

many of the houses themselves, are older, and less thermally efficient.  A community push by local resilience 

group, T3 (TransitionTownThames) for increased domestic energy efficiency and solar provision in 2012/13 saw 

some 300 households insulated, “around 15” household PV units installed, and new Pyroclassic logburners 

supplied to several dozen households. Many more households were already self-equipped with solar hot water 

heating.  There are estimated to be 50 solar/PV powered households in the town (informal conversation: Ben 

Stanton, S4Solar; 21/1/2017). 

Average residential retail electricity prices in Thames have steadily increased, 50% over 12 years to exceed 25 
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c/kWh.  Many embedded small-scale renewable energy sources (eg: rooftop solar PV, solar hot water systems, 

micro-hydro, small wind etc and energy efficiency interventions) can effectively reduce customer requirements at 

these high tariffs, especially where grid-parity has now been achieved (Shah, Booream-Phelps, 2015).

Therefore, average spend per household on electricity is around  $1523.75/annum – or $126/month.  

Collectively, the spend is $5.47m/annum, which, of course, leaves the local economy completely: there is no “local

money-go-round” multiplier effect.

The greatest fossil-fuel energy use in Thames is for personal transport.  There is presently no public transport, 

although a community initiated trial is becoming increasingly likely for late 2017.

In 2016, an initiative co-ordinated by T3 resulted in TCDC, PowerCo and ChargeNet locating a “fast charger” 

behind the Thames library.  Three further fast chargers have been announced around the Peninsula, making the 

Coromandel a highly viable district in which to own or visit in an electric vehicle.   In January 2017 one of the 

second-hand car yards in Thames was displaying a used Nissan Leaf EV for sale – a first.

Dodgshun, J. (2015) Akaroa Hydro Electric Generator. Website - Retrieved From 

http://www.akaroagenerator.org.nz/index.html 

Electricity Authority (2015) Retrieved From  http://www.emi.ea.govt.nz

Historic Scotland (2014) Managing Change in the Historic Environment: Micro-Renewables (Downloaded from: Retrieved 

From https://www.historicenvironment.scot/archives-and-research/publications/publication/?publicationId=3b8ace10-

5147-4002-8ed3-a591010222de

IDNZ/TCDC (2017) Thames-Coromandel Community Profile.  Retrieved From http://profile.idnz.co.nz/thames-

coromandel/households 

IPENZ Information Sheet (undated). Francis generator, Thame.s. Retrieved From 

http://www.ipenz.org.nz/heritage/itemdetail.cfm?itemid=463 

Shah, V. Booream-Phelps, J. (2015) Crossing the Chasm:Solar Grid Parity in a Low Oil Price Era. Deutsche Bank Markets 

Research. Retrieved From https://www.db.com/cr/en/docs/solar_report_full_length.pdf
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1.1.3 Energy NZ: Future trends:

It is difficult to be clear how the fast rate of change in the energy industry will impact the viability for renewable,

locally based energy generation and supply.  In the 2000-2013 period, costs for energy increased substantially 

– electricity by approximately 13%, diesel and petrol by nearly 50%.  

In assessing the forward price of electricity, recent research for Nelson City projected that wholesale price of 

electricity, currently averaging around $110/MWh, would rise to between $120 and $142/MWh in real terms 

by 2030.   This is consistent with Ministry of Business, Innovation and Employment (2013) figures modelling NZ 

energy trends.

MBIE (above) foresees new energy in New Zealand coming, primarily, from new thermal sources, new 

renewables, and, in the next decade, new technology Open Cycle Gas Turbines (OCGT) generation.  Of these, 

new thermal and OCGT will continue to challenge our ability to meet our CO2 reduction commitments (Denne, 

2012).   

Whilst the amount of hydro generation, wind and co-generation (where excess heat from the burning of natural 

gas to generate electricity is used to heat hot water for supply) remains the same, new renewable offers 

relatively benign production growth.  This can include

woody fuels for direct heating.  National demand for this

runs at 0.8 PJ/annum, and woody fuels are typically much

cheaper than liquid fossil fuels. Increasing demand for

wood fuel for heating can be met from existing supply

within the region, including forestry bio-waste, and from

new plantings that will also help “fix” CO2.   

The anticipated yet undeclared closure of the aluminium
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Tiwai Point Smelter



smelter at Tiwai Point is often pointed to as a source for a swift increase in available power.  However, this not 

only presents distribution challenges and costs, it will also only release 13% of the the national electricity supply 

to the wider grid (Smith,  Hogan,  Milkop, Bates, M, McDowell, G. (2016).  

It is hard to assess the future of electricity demand in Thames.  The town has an unusual socio-economic profile, in 

comparison to the country as a whole, with an unusually aged population (27% over 65 in 2013) enjoying a 

significantly lower level of wealth, scoring higher on the Social Deprivation Index [SDI, 2013]

In 2013, the SDI showed Thames as slightly less well off than Ohakune, on a par with Ranui, South Henderson and

Kelston in Auckland, Clarkin and Hamilton East in Hamilton, Featherston in Wellington, Bexley and Avonside in 

Christchurch, Fernhill in Dunedin, and Inangahua Junction in Westland.  This particular combination of age and 

social deprivation is shared with only one other part of New Zealand, Otaki, at this time, but it is predicted to be

the norm for much of the nation by 2030.
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Social Deprivation is assessed
according to people who are:
a) aged <65 with no home
Internet access
b) aged 18 – 64 receiving means
tested benefit
c) living in a household whose
“equivalised” income puts them
below income threshold.
d) 18-64 and unemployed
e)18-64 with no qualifications
f) not living in own home
g) <65 living in single parent
family
h) living with insufficient bedrooms
i) without car access.



One reading of such trends might be that, as the current population ages and dies, property will more available 

and more younger families will move in, leaving the ever-growing Auckland, and stimulating economic activity.  

Another might be that the deprivation

will increase with the passing of the

wealthier elderly, making access to

services more challenging.  Equally,

Thames'  “outlier” status of a national

age/wealth trend can make it a test

case for early intervention projects that

build resilience and develop community.

The trend seen in the (above) Population

Ageing Dynamics graph sees Auckland

maintaining a healthy 50% residents of

working age, whereas Thames does not.

Any attempt to address a

localising of energy

resource and supply

should usefully do so in

ways that generate

opportunities for

strengthening community

with employment and

education as well as

electricity.

However, no matter what

happens, reducing the

cost and increasing

energy resilience is a

useful thing to do, reducing the call on national infrastructure, potentially keeping more financial resources 

circulating locally and lowering our greenhouse emissions.  

Denne, T. (2012) Environmental costs of electricity generation . Covec Ltd, for Waikato Regional Council Technical Report 2012/18. 

(https://www.waikatoregion.govt.nz/assets/PageFiles/21888/TR201218.pdf –  8/6/2017)

IDNZ/TCDC (2013) Social Deprivation Index (Retrieved from: http://profile.idnz.co.nz/thames-coromandel/deprivation-index).  

Smith, M. Hogan, J. Milkop, C. Bates, M, McDowell, G. (2016) Energy New Zealand: 2016. Ministry Of Business, Innovation And 

Employment, Wellington. Retrieved From  http://www.mbie.govt.nz/info-services/sectors-industries/energy/energy-data-

modelling/publications/energy-in-new-zealand/energy-in-nz-2016.pdf
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International
Renewable

Energy
Association,

2017

http://www.mbie.govt.nz/info-services/sectors-industries/energy/energy-data-modelling/publications/energy-in-new-zealand/energy-in-nz-2016.pdf
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2.0 Energy & Options
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Toyota has broken new ground with the
installation of one of the UK’s largest
solar panel ‘arrays’ at its Burnaston
plant in Derbyshire – consisting of
17,000 panels covering 
an area the size of 4.3 football pitches.
 Enough power, in fact, to build 7,000 
Auris, Auris Hybrid and Avensis models
over the course of a year.

http://www.toyota.co.uk/
http://blog.toyota.co.uk/infographic-the-facts-and-figures-behind-toyotas-new-solar-array
http://www.toyota.co.uk/cgi-bin/toyota/bv/frame_start.jsp?id=MSR_AURIS
http://www.toyota.co.uk/aurishybrid
http://www.toyota.co.uk/avensis


2.0 Energy & Options

Shortcomings and unreliability of high voltage supply lines identified by the Regional Council  (WRC, 2015) are 

recognised by PowerCo (2016): “The existing 66kV line between Kopu and Kauaeranga is constrained in several 

sections, especially between Kopu and Parawai, which also serves as a backup supply to Thames. The conductor 

between Parawai and Kauaeranga is also overloaded when used to supply the Thames, Coromandel and Whitianga 

substations on the 66kV ring during an outage of the Kopu-Tairua circuit.” 

Whilst recognising that the need is most pronounced during holiday weekends and similar peak Summer periods, 

their proposed $7.5m solution is to install a new 110kV capable line from Kopu to Kauaeranga.  This proposal 

sits alongside proposed upgrades to lines and supply serving:  Kopu-Tairua ($6.5m), Kaimarama/Whitianga 

($8.8m), Wheunakite-Whitianga ($8.2m) and Matarangi/Kuaotunu ($11.3m).  

In contrast, Vector Chief Executive, Simon McKenzie (2016), on how his company sees investment in battery 

technology as an alternative to building new power lines.  The proposed PowerCo lines investment is based on 

ensuring that centralised and remote supply can services intermittent local demand?  However, if predominant 

demand were met locally, peak excesses could be met within the existing long-distance  infrastructure and 

Thames would be more energy resilient.

Thames has a number of options whereby it can become more energy resilient:

· Improved Insulation in buildings.  

· Retrofitting solar water heating

· Embedding energy efficiency in new housing.

· Converting from fossil fuel heating to wood fuel heating and working with forestry/timber industry 

to access large scale woody biomass for electricity generation/biofuel/biodiesel and wood pellet 

manufacture. 

· Commercial scale rooftop photovoltaics/distributed generation

· Substitution of transport fuels with electricity via electric vehicles and public transport.

· Wind and Water: small-scale wind turbines, wave energy and run-of-river micro hydro 

· Solar gardens

· Heat-exchange and hydropower energy from heritage assets.

Mackenzie, S. Reported by Oram, R. (2016) Electrifying opportunities. Stuff NZ. 20/3/2016. Retrieved from: 

http://www.stuff.co.nz/business/opinion-analysis/77993875/Rod-Oram-Electrifying-opportunities

Waikato Regional Council (2013) Waikato Spatial Plan.  Retrieved From  

http://waikatomayoralforum.org.nz/assets/Uploads/WaikatoInfrastructureInventory.pdf 
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2.0.1 Improved Insulation in buildings

This is the “first stop” whereby energy demand is reduced rather than replaced from a different source. 

A recent study in Nelson (18,000 households approx – 2013 NZ census) suggested that improved “ energy 

efficiency through encouraging passive solar design in new housing and retrofitting insulation and double glazing in 

existing housing stock during refurbishment – 4 to 12 GWh in future energy savings”. (Apperley, Reid, 2012. p.6)  

In Thames (3500 households approx), this would equate to savings of approximately 0.7 – 2.Gwh.

Implications for Thames: 

Recent changes to the Residential Tenancy act mean that by 1 July 2019 all rental properties must have ceiling and 

underfloor insulation meeting a set standard, where reasonably practicable.

EECA insulation funding (Contact: Warm Up Waikato: 0800 RU COLD [0800 782 653] www.warmupnz.co.nz)  

There are a limited number of grants for 50% of the cost - these are available on a first come first served basis 

if the rental property meets the following criteria:

· Rental property was built before the year 2000 

· Named tenant has a Community Services Card 

· Named tenant referred by the Ministry of Health's Healthy Homes programme 

· Rental property is not owned by a Government agency

Sponsorship potential: 

AUTEX (manufacturer of GreenStuf insulation) was a supporter of a TransitionTownThames project that insulated 

several hundred houses.  Since then, the company has responded to sponsorship invitations from the Thames Youth

Centre, and may be moved to support other community projects.

Further Action: since there have been 2 major initiatives addressing insulation in Thames in the past 17 years, it 

would be useful to have up-to-date figures for the status of adequate insulation in Thames houses.  There is 

ample evidence that improved insulation is an effective way of reducing social costs of acute and ill-health 

conditions, lost education days, and growing linkages between poor housing and issues of domestic violence and 

criminality.

Research

There are opportunities for multi-agency longitudinal programme into how retro-improvements made to 

household insulation impacts broader outcomes – including health, social, and educational agencies. 

Sources: 

Apperley, P. Reid, D. (2012). Renewable Energy Assessment for Nelson. Paenergy & P2P Energy Services, 

Nelson. Retrieved from: http://nelsonpubliclibraries.co.nz/assets/Environment/Downloads/Renewable-Energy-

Assessment-for-Nelson-Paenergy-and-P2P-Consultants-June-2013.pdf

Autex:   http://www.autexindustries.com/contact-us/
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2.0.2 Retrofitting solar water heating:

Consumer magazine (2013) promoted concerns from the Commissioner for the Environment that Solar Hot Water 

is less advantageous when, in winter, the solar heating potential is lower, and electricity is used to back up. 

They recommend that it can make sense: 

1] when paired with a wetback on a woodburner or pellet burner for winter heating, and notes that urban 

dwellers' heaters will need to comply with National Efficiency Standards.

2] when used as a “pre-heating system” - a solar water heater (with header tank) installed at ground level 

against a north-facing wall and plumbed into the pipe feeding cold water into a water-heating cylinder.  

Consumer (Smith, 2013) notes that “the low cost of the system far outweighs its slightly lower efficiency when it 

comes to payback time” but that “many houses have their north-facing areas used for gardens or decks”. 

The magazine published reports concluding that the average installation saved its owners $395 over its lifetime. 

The Ministry for Economic Development (2012) assessed an EECA scheme assisting the installation of Solar Hot 

Water Heating and concluded that it was not worth the national investment.  SEANZ (2015) suggested that 

investment into solar/PV made more sense since heating water with surplus energy was more effective since, if 

the sun were shining there would be hot water and electricity, and, whether PV or solar water heating, with out 

sun (and without batteries) grid-delivered power was required anyway.

Implications for Thames: 

 To make potential users aware of Consumer advice. 

 To keep abreast of new developments.

 Consider potential for solar water heating as part of “Embedded Efficiency in New Building” advice 

(2.0.3) attendant to 1 and 2 above.  

Further Action: these findings are somewhat counter-intuitive, and may, perhaps, be climate/location specific.

It would be useful to establish a demonstration site comparing the different Consumer suggestions and making the

information available to the public.

Sources: 

Smith, A. (2013) SolarWater heating.  Consumer Magazine, NZ. Retrieved from: 

https://www.consumer.org.nz/articles/solar-water-heating

SEANZ (2013) Retrieved from: 

http://www.seanz.org.nz/files/file/505/Consumer+Solar+PV+SEANZ+Report+Website+FINAL.pdf : see 

appendices)
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2.0.3 Embedded energy efficiency in new bullding

Rocky Mountain Institute suggests that buildings consume 40% of primary energy used in developed countries.  

The Energy Management Association of NZ (2015) suggests that 20% of the energy cost of building can be 

saved for little or no cost, some by good planning, and some simply by managing settings on equipment.

Jennian Homes (NZ) announced that all its new homes would be pre-wired for solar power, solar batteries and 

EV charging.  Methods that encourage passive solar design, double glazing, solar hot water, and PV installation 

or readiness in new building reduces energy needs for the lifetime of the building.  

The Thames-Coromandel local authority would need to develop 

measures to implement this.  These could be by rewarding those 

buildings that achieve higher energy efficiency over those that don't, 

via a rating mechanism.  Owners of existing building unable to retrofit

beyond certain limitations might be able to be rewarded through their

participation in community-based energy saving schemes.  Nelson City 

(2016) offers a rates remission scheme for owners participating in 

Heritage Maintenance activity.  A similar process could apply to 

energy efficient, low impact homes.

“By the time the first 1% of a project’s up-front costs are spent, up to 

70% of its life- cycle costs may already be committed”.  (Fulbrook, 

Jackson, Finlay. 2005. p.viii)
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Coromandel: Award winning Design

Eubank/Rocky Mountain Institute, 2004



MfE assessed the likely benefits of new buildings

constructed with sustainability in mind - 

 For owner occupiers: a 20-year whole-of-life

cost view indicates the marginal cost increase

of sustainable building is likely to be repaid

between five or six times by operating cost

savings alone. 

 For tenants: the probable 20-year rental

premium for sustainable buildings is likely to

be repaid by a factor of approximately three from operating cost savings only. 

 For owner occupiers, developers and investment funders: a residual land value analysis shows a 

sustainable office building may have a land value of 40% more than that of a conventional building. Its 

true worth is nearly 40% more than a conventional building. 

New Zealand, along with Australia, uses the Green Star assessment tool.  A study published in May, 2013, in 

Australia, a typical Green Star project will emit 62% fewer Greenhouse Gases and consume 66% less electricity

than average. They also consume 51% less potable water, and recycle 96% of their construction and demolition 

waste.  

Green Star NZ is a voluntary programme, one of the three leading sustainability assessment programmes (LEED 

in the Americas; BREEAM in Europe; Green Star in Australasia; variants elsewhere).  The chart (below) was 

prepared for the 2011 17th Annual Pacific Rim Real estate Conference.  It suggests that Green Star lagged 

behind the other assessment tools (Wilkinson, 2011). 
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Coromandel's Earthship: built by Gus and Sarah Anning.
Their new home, featured on Grand Designs and built by an army of volunteers,

is an Earthship house made from mud bricks, glass bottles and 1300 recycled
tyres filled with rammed earth.

Coromandel: Contemporary Bach



Green Star v.3.1, released late 2016, has been modified with regard: Onsite Energy Generation to reduce 

Peak Energy Demand (Item ENE-7); Water Recycling (WAT-1); Sustainable Timber (MAT-6); best practice 

concrete and steel suppliers (MAT-7; MAT-8); Carbon Reduction (MAT-3).  New criteria have been added to 

address Sustainable Materials, including reduced dependence on plastics (MAT-3); Low Emitting Materials (MAT-

4); and an item to increase awareness of manufacturers' responsibilities (MAT-5). (NZGBC website).  

Wales has established a One Planet code for building (Land Use Consultants/Positive Development Trust, 2012) 

which circumvents some of the traditional housing regulations.  The Exit Strategy component in the building code 

recognises alternative building methods, and stipulates that buildings under this part of the code should be: 

 demountable or transportable buildings 

 buildings which can be easily dismantled and thus removed from site 

 degradable natural construction materials that may be locally or site-sourced, such as rammed earth or 

cord wood, which can be returned to the site as part of the removal of the building. 

This sort of provision to expand the Building Code beyond its usual parameters allows local authorities to create 

special areas or categories of building.  The possibility of sea level rise encourages new build should also be 

done with eventual recycling or relocation in mind.  Promoting low-energy buildings would further enhance the 

reputation of the district as a forward thinking community.  The Waikato Regional Council already encourages 

this, encouraging local authorities to take steps such as making sure that new developments do not diminish 

residents potential to engage in domestic renewable energy generation.

A further aspect of energy-efficiency in building relates to its intended life. As Thames celebrates its 150 years, 

one would hope that new buildings would be required to carry a comparable longevity.  

Implications for Thames: 

TCDC elected members and planners could consider the value of improving the Thames building stock, both in 

terms of standards for new build, and for retrofitting older homes, achieving significant investment in reduced 

energy costs and increased building values for the future.  Once a building meets a certain standard it could be 

rated accordingly, and low-interest loans (repayable through rates) might be made available to encourage 

home-owners.  

In the context of sea-level rise, we note the significant information provided by the Waikato Regional Council 
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inundation maps (and the sometimes significant extent that these fall behind the NOAA scenarios) and the 

Auckland District (2013; section 4.11) which directive in regard:

 The ability to relocate coastal buildings or structures 

 The ability to design and construct buildings or structures so that they are resilient to natural hazards. 

Research Opportunity/Further Action: 

The Thames-Coromandel District has a tradition of innovation, resilience and alternative thinking.  There is every 

opportunity to evolve this into a strong identity and brand that aligns the district in a positive response to 

challenging global circumstances, encourages innovative and entrepreneurial businesses to come here, and 

maximises our ability to benefit from relevant CO2 reduction Government incentivisation programmes (& similar).

Sources:  

Auckland City Council (2013) Proposed Auckland Unitary Plan  Retrieved from:

http://unitaryplan.aucklandcouncil.govt.nz/Images/Printable%20PDFs%20-%20September/Part%203%20-%20Rules/Chapter

%20H/H%204.11%20Natural%20hazards.pdf -

Energy Management Association NZ (2015) Energy Management and Audits. http://www.emanz.org.nz/energy-management-audits

Eubank,H/Rocky Mountain Institute (2004) Making the Business Case for High Performance.  Retrieved from: 

http://www.constructiondurable.com/docs/RMI@GT210404.pdf  

Fulbrook, D. Jackson, Q. Finlay, J. (2005) Value Case for Sustainable Building in New Zealand. Ministry for the Environment. Wellington. 

Retrieved from: http://www.mfe.govt.nz/sites/default/files/media/Sustainability/Value%20Case%20for%20Sustainable

%20Building%20in%20NZ.pdf 

Glass, R et al.  (2007?) Waikato Regional Energy Strategy Waikato Regional Energy Forum. Retrieved from: 

https://www.waikatoregion.govt.nz/assets/PageFiles/13327/Waikato%20regional%20energy%20strategy.pdf  

Hawkes, C (2016) New homes pre-wired for solar power, batteries and electric car charging. Stuff.co.nz. Retrieved from: 

http://www.stuff.co.nz/life-style/home-property/77053905/New-homes-pre-wired-for-solar-power-batteries-and-electric-car-

charging 

Nelson City Council (2016) Rates Remission for Heritage Maintenance Retrieved from: http://nelson.govt.nz/building-and-

property/property-land-use/property-ownership/heritage-property-ownership-2/heritage-financial-aid/remission-of-rates-for-

heritage-maintenance-online-applications

Land Use Consultants/Positive Development Trust (2012) One Planet Development: Technical Advice Note 6 - Planning for Sustainable 

Rural Communities . Welsh Government, Cardiff.Retrieved from:  

http://gov.wales/docs/desh/publications/121114oneplanetguideen.pdf     

New Zealand Green Building Council (2015) Green Star NZ.  NZGBC website.  https://www.nzgbc.org.nz

Waikato Regional Strategy:Retrieved from:  

https://www.waikatoregion.govt.nz/assets/PageFiles/13327/Waikatoregionalenergystrategy.pdf   

Wilkinson, S. Bilos, A. Schulte, K. Reed, R. (2011) A Comparison of International Sustainable Building Tools – An Update. Presentation to 

17th Annual pacific Rim Real Estate Society Conference, 16-19 January, 2011.  Retrieved from: 

https://www.researchgate.net/profile/Sara_Wilkinson2/publication/266230627_A_Comparison_of_International_Sustainable_Buildin

g_Tools_-_An_Update    
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2.0.4 Conversion from fossil fuel heating to wood fuel heating.   

Various public buildings in Thames are heated by fossil fuels, including the high school and hospital.  The 

conversion of these high profile buildings to bioenergy (or local geothermal – 2.0.10 below) makes an important 

statement of community values, and a significant piece of awareness raising. The Woodscape report (2013) 

noted the opportunities for bioenergy development in this Central North Island region due to - 

 Large-scale integrated solid wood processing facilities 

 Large-scale production of biofuels and chemicals 

 Integration of geothermal energy with wood processing. 

As well as heating public buildings, the potential to develop wood pellet manufacture may lead to new 

possibilities for domestic bioenergy usage for heating.  Further exploration of this potential, with particular 

attention to Thames, is suggested by contacting the Wood Processors and Manufacturers Association 

(www.WPMA.org.nz) whose Chief Exectuive, John Tanner, said in December 2016: 

Seventy per cent of our members already use bioenergy on their own sites, 

through co-gen plants to provide electricity and the burning of wood waste and 

sawdust for heat: Bioenergy is already well established in New Zealand in that 

sense. ...The only way New Zealand is going to be able to develop the bioenergy 

sector without subsidies is by working with the

wood sector.

Implications for Thames: 

There is considerable scope for examining the potential of

forestry products and waste to be utilised for energy.  

The TCDC Centennial Pool has saved $68,000/annum since

2011 by installing a wood and sawdust powered heater

(EECA, 2011).  Further research needs to be undertaken to

assess other possibilities, both for reduced heating cost and

the possibility of working with the forestry sector to increase forestry for primary purposes, such as timber 

production for the building industry, and other purposes such as carbon sequestration and bio-energy production.

This is an area for potential economic development and job creation including:

 Niche biodiesel and wood pellet manufacture

 Working with forestry/timber industry to access large scale woody biomass for biofuel

The Government Afforestation Grant scheme (MPI, 2015) seeks to plant 15,000 areas of new forest.  It offers 

$1300/hectare planted (minimum 5 ha).  There are opportunities to create community woodlots for needier 

families.  The floodplain area between Kauaeranga River and Highway 25 would be an appropriate location 

for creating coppice blocks of water tolerant trees.
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Coppice nearing harvest

http://www.WPMA.org.nz/


Research Opportunity/Further Action: 

Many community-led carbon credit/carbon off-setting programmes have been established around the world. 

There is an opportunity to research some that are well-established and successful -

• How do these work?  

• What is best practice?  

• What would work best for Thames/Coromandel area?

There is community interest in establishing such a scheme (Webb, 2017 – T3 proposal – appendix 1)

EECA (2011) Coromandel Centennial Pool keeps a oat with new wood chip boiler. EECA Business, Wellington.   Retrieved from: 

http://www.bioenergy.org.nz/documents/resource/CaseStudy-Thames-Coromandel-DC-centennial-pool-june-2011.pdf

Jack,M. Hall,P. Goodison, A. Barry, L (2013) Woodscape Study– Summary Report. New Zealand Forest Research Institute 

Limited, Rotorua. V http  ://woodco.org.nz/images/stories/pdfs/woodscape/woodscapesummaryreportfinal1_web.pdf

MPI - Ministry for Primary Industries (2015) Afforestation Grant Scheme. NZ Government, Wellington.  Retrieved from: 

https://www.mpi.govt.nz/funding-and-programmes/forestry/afforestation-grant-scheme/ 

29/66

https://www.mpi.govt.nz/funding-and-programmes/forestry/afforestation-grant-scheme/
http://woodco.org.nz/images/stories/pdfs/woodscape/woodscapesummaryreportfinal1_web.pdf
http://www.bioenergy.org.nz/documents/resource/CaseStudy-Thames-Coromandel-DC-centennial-pool-june-2011.pdf


Cork, S (ed) (2010) Resilience and Transformation: Preparing Australia for Uncertain Futures. CSIRO, Collingwood, 

Vic.
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 is 
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str
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that m
ight otherwise be economically  m
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2.0.5 Commercial-scale rooftop photovoltaics   (PV)

A transformation is happening in global energy markets that’s 

worth noting as 2016 comes to an end: Solar power, for the first 

time, is becoming the cheapest form of new electricity.

 Tom Randall, Bloomberg LP (15/12/2016)

Using Ireland as a study, research has shown how an existing energy system can become 100% renewable, 

creating significant employment opportunities, and shifting flexibility from supply side to demand side.  The 

report concludes that such an initiative can commence immediately, without increasing electricity costs short or 

long term (Connolly, Mathiesen, 2014).  Community owned renewable projects in Scotland show a 1.52 to 1.73 

economic multiplier effect, as money that would normally leave the area remains in local circulation.  This, as 

much as a longer term contribution to reduced CO2 emissions, is a strong argument for renewable energy 

projects in Thames. 

The Thames Urban Development Strategy (2013) acknowledges the global trend towards the efficiencies and 

securities of “decentralised energy” (DE) by identifying Pollen Street as a logical energy spine for the town.  This 

is explored more fully below (see 3.0).  Solar is a widely advertised, energy source and grid-connected PV-solar

has high public recognition as an option for NZ householders.  

Storage solutions, such as the Tesla Powerwall battery, mean that the poor Feed-in Tariffs available from power 

companies need not lead to surplus energy being wasted.  Furthermore, peer-to-peer distribution technology  

offers “non-solar” households to buy surplus energy from locally-generated renewable sources. 

Savings can be achieved through purchasing panels directly form manufacturers, and so on.   However, with an 

anticipated 7 year payback time, costs are still significant – especially when taken collectively.  The town' 7 year

electricity bill is 7 x $5.5m - $38.5m.   

“You would be better putting fewer larger systems as opposed to 50 
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Fujissawa, Japan. 2014

Fujissawa Solar City



smaller systems along Pollen St. Purely from a cost perspective. Each 

small system needs an inverter.  50 x $3-5k for an inverter as opposed

to 5 x inverter is a significant saving. It would also take less time to 

install 5 larger systems than 50 small systems.”

Infratec; email to author - 25/05/17

There are considerable savings to be made from a collective approach.  Allowing for an estimated 33% saving, 

the figure is still $25m: a 5 year pay back time.  This can be compared with the spend on waste-water treatment

at Whitianga ($25m), Pauanui ($18m), and Whangamata ($38m (TCDC figures)).  Unlike power generation, 

these important facilities do not save users money that they would otherwise spend annually.  

Battery storage tends to be particularly expensive, and, in the first instance, establishing the “energy spine” for 

Thames can be achieved more simply, since the majority of energy along Pollen Street is required during 

daylight hours when the shops are open.

The new way of doing things will be about locking in as much 

locally-available base-cost renewable power as possible, and 

then supplementing it with more expensive flexible capacity 

from demand response, storage and gas, and then importing 

the remaining needs from neighbouring grids.

(Liebreich,McCrone. 2017)

The recent announcement that EVs can also function as battery storage (Vector, 2017) further strengthens the 

argument that EVs, local renewable energy and micro-grids be considered together.

Implications for Thames.  

There is an opportunity for the community to begin a scaled progress towards locally-generated, community-

owned power micro-grid, tied in to the national grid.  This could begin with a PV-solarised main street.

Research opportunities:

There is a need to: 

 accurately assess the electricity needs of business owners along Pollen Street.

 Identify cost-effective, scalable solutions

 identify potential partners and funders

 assess appropriate business models

 present information to business owners and community

Entwistle, G., Roberts, D., and Xu, Y.  (2014) Measuring the Local Economic Impact of Community – Owned Energy Projects (Scotland) 

Gilmorton Rural Development and the James Hutton Institute (Aberdeen) for Community Energy Scotland. Retrieved from: 

http://www.communityenergyscotland.org.uk/userfiles/file/stevens_uploaded_documents/Measuring-the-Local-Economic-Impact-of-

Community-Owned-Energy-Projects-2014-pdf.pdf
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Connolly, D., & Mathiesen, B. (2014). A technical and economic analysis of one potential pathway to a 100% renewable energy 

system. International Journal of Sustainable Energy Planning and Management, 1, 7-28. Retrieved from: 

doi:http://dx.doi.org/10.5278/ijsepm.2014.1.2 

Liebreich,M, McCrone, A (2017) The shift to ‘base-cost’ renewables:10 predictions for 2017 Bloomberg New Energy Finance. Retrieved

from: https://about.bnef.com/blog/10-renewable-energy-predictions-2017/ 

Parkinson, G (2017) Big switch: Distributed energy to overtake centralised power by 2018

http://reneweconomy.com.au/big-switch-distributed-energy-to-overtake-centralised-power-by-2018-2018/Randall, T. (2016) World 

Energy Hits A Turning Point Solar That's Cheaper Than Wind. Bloomberg LP. Retrieved from: 

https://www.bloomberg.com/news/articles/2016-12-15/world-energy-hits-a-turning-point-solar-that-s-cheaper-than-wind 

TCDC website. (2016) Retrieved from: https://www.tcdc.govt.nz/Our-Services/Water-Services/Waste-Water-Treatment/  

12/4/2017)

Vector Energy (2017) Vector set to unleash power of EVs via two-way Charging. New release:  15/6/2017. Retrieved from: 

https://www.vector.co.nz/news/vector-set-to-unleash-power-of-evs-via-two-way-cha 
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NZ Electric Vehicles
Programme

“On 5 May 2016 the Government 
announced its Electric Vehicles 
Programme, which aims to increase 
the uptake of electric vehicles in 
New Zealand.

The package also aims to develop 
the electric vehicle market in New 
Zealand, and the supporting 
infrastructure for that market.

The Electric Vehicles Programme includes:

•A target of doubling the number of electric vehicles in New Zealand every year to reach approximately 
64,000 by 2021

•Extending the Road User Charges exemption on light electric vehicles until they make up two percent of the 
light vehicle fleet

•A new Road User Charges exemption for heavy electric vehicles until they make up two percent of the heavy
vehicle fleet

•Work across Government and the private sector to investigate the bulk purchase of electric vehicles

•Government agencies coordinating activities to support the development and roll-out of public charging 
infrastructure including providing information and guidance

•$1 million annually for a nation-wide electric vehicle information and promotion campaign over five years

•A contestable fund of up to $6 million per year to encourage and support innovative low emission vehicle 
projects

•Enabling road controlling authorities to allow electric vehicles access to special vehicle lanes

•Review of tax depreciation rates and the method for calculating fringe benefit tax for electric vehicles to 
ensure electric vehicles are not being unfairly disadvantaged

•Review ACC levies for plug-in hybrid electric vehicles

•Establishing an electric vehicles leadership group across business, local and central government”

New Zealand Government (2016) 

New Zealand Government (2016) Electric Vehicle Programme. NZ Government Wellington. Retrieved from: 

http://www.transport.govt.nz/ourwork/climatechange/electric-vehicles/

Wellington City Council (2016) Low Carbon Capital Plan. ( 19) htRetrieved from: 

tp://wellington.govt.nz/~/media/services/environment-and-waste/environment/files/low-carbon-capital-plan-2016-2018.pdf?

la=en
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2.0.6 Substituting transport fuels with electricity via electric vehicles (EV) and Public Transport

Electric vehicles are 2.5 times more energy efficient than those powered by internal combustion engines.  They 

have no tailpipe exhaust emissions, do not add CO2 to atmosphere or reduce local air quality. EVs reduce the 

noise pollution. A recent community-led initiative has seen Thames-Coromandel relatively well-supplied with 4 EV 

Fast Charge Stations, plus many more medium and slower chargers.

Concept Consulting Group (2016, pii) notes that 

“in the near term we expect the electricity for 

recharging vehicles to mainly come from existing 

fossil-fuelled power stations (emphasis added) and 

therefore add to electricity sector emissions but 

much less than the reduction in tailpipe emissions. 

Further, we expect this near term effect to be 

temporary. “

The report concluded that increasing EV numbers will have a greater impact on reducing CO2 emissions in NZ 

than installing PV panels.  However, it assumed a “supply-as-usual” approach to energy; and, even within that 

makes the apparently contradictory claim that EVs electrical need can be met by wind farm and geo-thermal 

supply (see above: 2.1.6), and yet PV demand would require fossil-fuelled power stations.  Meanwhile, Vector 

energy (2017) has released the technology to turn an EV into a mobile battery: transport when needed, and, 

when parked, storing energy and returning to the house. 

Implications for Thames:

To become a high EV-ownership community, Thames will need to attend to the concerns regarding limitations of 

electricity supply noted in the Waikato Spatial Plan (1.1.2 above). 

Therefore, EVs, PVs, distributed small-scale generation and battery storage are seen as complementary 

technologies.  There are opportunities for Thames and the wider Coromandel to build inspirational integrated 

alternative energy networks.

Research Opportunity: 

Working with regional and local authorities, as well as key publicly funded institutions (eg: hospital; Govt offices)

researchers can establish what costs could be saved annually by: 

 1: replacing all fossil powered vehicles with EVs at next lease renewal period

 2: these institutions becoming carbon neutral by 2021

and what infrastructure and other needs might have to be addressed to achieve this.

Concept Consulting Group (2016) Electric cars, solar panels, and batteries in New Zealand Vol 2: The benefits and costs to consumers and 

society. Retrieved from:  http://www.concept.co.nz/uploads/2/5/5/4/25542442/new_technologies_economic_report_v2.0.pdf 

Vector Energy (2017) Vector set to unleash power of EVs via two-way Charging. News release:  15/6/2017. Retrieved from: 

https://www.vector.co.nz/news/vector-set-to-unleash-power-of-evs-via-two-way-cha  
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Roald Barthow charges
up – fast - in Thames.
(picture: Stuff.co.nz)
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2.0.7 Wind and water

a] Wind turbines 

Ventus Energy, an Auckland based energy company is

proposing to build a wind farm at the at the northern

end of the Kaimai Ranges to supply clean energy to

Paeroa houses. The proposal would see clean energy

supplied from 28 wind mills to up to 49,000 households

in the Waikato and Bay of Plenty regions.

Implications for Thames: 

Although the predominant wind directions (SW, W and

NW) are useful for Thames township (see wind rose –

right) the mean windspeed between 13.4 kph appear

to make Thames best suited for wind energy from small

wind turbines oriented from NNW to WSW.

(www.level.org.nz   ).  In particular, long term deployment

may include vertical blade technology, currently

showing great promise at Stanford University (Craig,

Dabiri, Kossoff, 2017).

Research Opportunity - to explore the potential for

small wind turbines deployed above the township.  NIWA figures from Tararu are useful but site specific 

readings are required.  

Craig, A. Dabiri, J. Kossoff, J (2017) Low order physical models of vertical axis wind turbines is authored by Anna E. Craig, John O. 

Dabiri and Jeffrey Kosseff. Journal of Renewable and Sustainable Energy Feb. 28, 2017 [DOI: 10.1063/1.4976983]. Retrieved 

from: http://aip.scitation.org/doi/full/10.1063/1.4976983 
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b] In-river hydro energy 

ORPC’s RivGen Power System  Kvichek River project (TerraSond, 2011) delivers power to remote Alaskan village

grid, becoming the first and only company in the world to have built, operated and delivered power to a  local 

microgrid from a hydrokinetic river project.  

Equipment of this nature is unsuitable for rivers such as the Kauaeranga that can quickly change from benign and 

slow flowing into raging torrents that move large boulders.  More suitable would be the Waihou River, whose 

steady flow, whilst sometimes informed by wilder tributaries, does not suffer the same characteristics.

 

Implications for Thames: 

The tidal nature of the Waihou River at Kopu may present problems for hydro-kinetic generation.  In-river hydro 

of the Kvichek example might be better placed further upstream.

Research Opportunity: 

a fuller exploration of the potential for “in-river hydro” in the Waihou and for the development of hydro 

technology engineering in Thames area.  How applicable is it to other regions?
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c] Run-of-river hydro

The original electricity generation for Thames was, in effect, a

run-of-river hydro process, whereby water was diverted from the

Kauaeranga River via an open water race nearly 10 miles long,

stored in a small reservoir behind the town, and passed through

a Pelton wheel turbine.   The water race is long gone, and the

land has been adapted to other uses or sold.  The reservoir

remains, but is overgrown with scrub.  As noted, the generator

remains in near working condition at Bella Street Pumphouse

Museum.

Archimedes Screw Generators

Recent developments in turbine technology have

enabled hydro power schemes to be developed

at “low-head” locations (where the drop in 

water level from above the scheme to below it 

is relatively low). By “reverse-engineering” 

Archimedean screws it is possible to utilise the 

energy generated by river flow and head 

(drop). Water passes from upstream of the 

installation into the screw channel. It then passes through the screw and the force from the flow turns the screw. 

The turning of the screw is used to generate clean electricity.  The Archimedean screw turbine is applied on rivers 

with a relatively low head (from 1m to 10m) and on low flows (0.01 m³/s up to around 10 m³/s on one turbine). 

The application of this technology is not new, with many working schemes currently operating in the UK.  As well 

as being suitable for installation on the Kauaeranga River (potential site at 2m “drop” behind Christian camp – 

potential for average 63kw generation [1.5 m/sec (river flow) x 3m2 (area) x 2.2 (head) x 9.81 (gravity) @ 

65% efficiency])it is possible that similar devices could be located on the Karaka and Waiotahi streams. 
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Implications for Thames: 

Whilst worth exploring the feasibility of reinstating a Kauaeranga supply using pipes, and restoring or improving

the in-town reservoir potential, it seems more useful to generate the power close to the river, and feed the 

energy into the grid.  

Due to cost, complexity or unreliability of raw resource, it seems unlikely that Wind, Wave or Run-of-River 

generation could provide Thames with a consistent power supply sufficient to meet the short-to-medium term 

demands of the town.  However, both run-of-river from the Kauaeranga and perhaps also wind turbines might be

feasible in medium-term, initially to complement supply, for example by providing trickle feed to a battery, and, 

in the case of wind, adding to the established supply.

Research Opportunity: Low Head Generation

Hydropower with very low head (VLH) differences constitutes an important potential source of renewable energy

for New Zealand communities.  There are many practical applications, and potential research and development 

opportunities, outlined in a European paper [Bozhinova Hecht, Kisliakov, Muller and Schneider, 2012).

“of hydropower converters for VLH differences covering the engineering 

literature from the 1830s onwards was conducted to assess the potential 

of historic, current and emerging technologies. The results showed that a 

large number of different interesting technologies were used/developed, 

and that several novel and promising concepts are currently under 

development. Technologies emerged for different market segments: water

wheels for low flow rates, turbines for large flow volumes. To take 

account of increased ecological demands and the desire for cost 

reduction, further improvements of existing technologies and new 

converter technologies have been developed. Other concepts described in

the literature were apparently never applied although they promise 

development potential.” 

 What is the potential for VLH and run-of-river hydrotech engineering in Thames area?

 What is the potential to work with AG Price (and others) in this?

 What research/development/innovation grants may be available to develop this industry?

 What is the potential for such an industry in Australasia/Pacific?

TerraSond (2011) Tkvichak River Risec Project Resource Reconnaissance & Physical Characterization. Alaska Energy Authority. Retrieved 

from: https://mhkdr.openei.org/files/82/Terrasond_Igiugig_Site_Characterization_Final_Report%2012.9.2011.pdf  

Bozhinova, S. Kisliakov, Di. Müller, G. Hecht, V. Schneider, S. (2012) Hydropower converters with head differences below 2·5 m. Proceedings of ICE: 

Energy, 166, (3), pp. 107-119. Retrieved from: doi:10.1680/ener.11.00037)
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2.0.8 Solar PV Garden 

A “solar garden” is usually a community-owned mass PV

facility feeding into a local grid, or into the national system.

The images in this section are from rural and urban solar

gardens in the UK - not renowned for its extensive sunshine!

Of particular interest is the West Solent Solar Co-Op outside

Southampton, UK, which has been operational since 2013.  A

comparison (below) of Thames and Southampton sunshine

hours show that the the two centres enjoy similar summer

sunshine hours, and Thames significantly more over the winter

period.   In 2016 the  Co-Op  generated over 2.5GW.   The

solar farm is installed on a 12.65 acre (5.1 hectare) field.

Total capacity is 2.4MWp, export limited by local Grid

capacity, enough to supply 600+ homes. 

Implications for Thames:

Whilst Thames is challenged for available land for building, there are opportunities for large scale rooftop PV 

and solar farming.   The average sunshine hours match or are better than, those of the Solent.

Rooftop Solar: 

The Edinburgh Solar Co-op demonstrates a skillful way in which public funding for the running of these 24 public 

buildings (mostly from schools power budgets – thus bringing national funding into the local area) can be kept for

community driven activity and locally owned social enterprise,

rather than “mined”  as profits for non-local companies.

In Thames, the 3 primary schools, and one high school, plus the

hospital and the several council owned buildings, would be

appropriate to investigate for a similar treatment.  The

roofspace of the Thames Toyota factory has also been offered

as a potential site (19196 m2).  
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One of 24 buildings in 
Edinburgh Solar Co-Op

Wedmore
Solar Co-Op

West Solent Solar Coop, UK

Orange indicates data for average West Solent sunshine (UK Met Office),
adjusted for seasons, overlaid.  Blue line, Thames average (NIWA)



Solar Farming: 

The plain between the Kauaeranga River and Highway 25 offers possibilities on a much larger site (11.3 ha) 

than the West Solent example.  A 5.3 ha solar garden such as the West Solent Co-Op (600 household supply) 

would keep $914,000 p/a local ( 11.3 ha = $1.9m p/a retained)  – and, at a notional $10,000 cost per 

household, equates to a >7 year payback time. 

Although once considered for elder housing, this land regularly floods.  Nevertheless,  by extending the legs of 

the PV panel supports (see Wedmore picture above) the “solar garden” could be raised out of risk of of flood 

damage.  The raised structures would allow for other usage beneath – grazing or even community coppicing for 

firewood. 

A Thames Solar farmstead:

Together, the Toyota factory

and the adjacent riverside

site (shown below) offer up to

13.24 hectares/32.7 acres of

unused space – which, at NZ

sunshine energy average

(4kw/day/m2) receives an

average 529600kw/day.

There are other 

adjacent pieces of land that

are unsuitable for building due

to frequent flooding and sea

level rise.  A concern might be

the possibility of sunstrike on

the Thames airstrip, the corner

of whose land is just visible at the bottom of the composite picture below. Maguire (2015) assessed local economic 

multiplier benefits of constructing a Scottish wind farm -  1.52 (each £1spent locally generated £1.52 activity. 

Next Steps

To develop an outline proposal for a staged PV-driven programme for Thames.

Research the multiplier effects of this energy project for Thames – using LM3 technology 

Identify and develop a conversation with potentially interested parties. (See 3.0.2: Next Steps)

Maguire, R. (2015) Local Multiplier Effect – Pilot Project for RWE: LM3 Case Study Novar 2 Wind Farm. NEF Consulting, London.

Retrieved from: http://www.nef-consulting.co.uk/wp-content/uploads/2015/09/Case-Study-LM3.pdf 

http://westsolentsolar.coop

http://www.edinburghsolar.coop
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2.0.8 a Solar supply

These charts show average daily power generation during sunshine hours, winter and summer, for a building at 

the Mary/Pollen Street intersection, in Thames (EECA/Solarcalculator).  

yellow – Energy

generated by sun.

red – Energy

demand

Clearly, in Summer,

there is an excess of

solar energy for all the

household's projected

needs.   This is not the

case in the winter.

However, depending

on the energy required, the power requirements for most 9-5 operations can be mostly met.  But not entirely.  In 

the instance of 9-5 supply, either in-house battery packs or grid connection would be necessary.  The lesson for a

24/7 community wide supply is two-fold. 

Firstly, a 24/7 energy scenario will require a local “community battery” supply, even during Summer.

Whilst a “community battery” might be a fuel cell of some kind, it might also be a small reservoir, a local 

alternative generation source, or a shared “smart connection” to individuals' privately owned batteries.

Second, connection to the national grid remains a necessary infrastructure to enable local distribution within 

the town; and to ensure supply can be supplied to or met from the national grid at if necessary.

There is a need for careful negotiation with lines companies in a context where increasing PV and other 

renewable supply options enables greater local self-reliance.  However, noting PowerCo's (2016, p.84) 

investment proposal, local “prosumer” generation may save lines companies significant work.

References/resources:

https://www.energywise.govt.nz/tools/solar-calculator/ 

PowerCo (2016) Delivering New Zealand's Energy Future.  PowerCo, NewPlymouth. Retrieved from: 

https://www.powerco.co.nz/uploaded_files/Publications-and-Disclosures/New/Disclosures/POWERCO-AMP16-

Interactive-PDF.pdf
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2.0.9 Energy from Heritage Assets

Heritage Technology has not only been restored to working order for heritage interest

(as at MOTAT, Auckland) but, in some parts of the world, successfully refurbished and

repurposed for modern usage (Historic Scotland, 2014).  In NZ, abandoned railways

(Otago and Hauraki) and historic trams (Christchurch) have been refurbished to fit in

with contemporary needs, and the Akaroa Hydro Generator was connected to

provide emergency local power after the Canterbury earthquakes.

Thames' has an enviable heritage, and it has become more skilled in how this can

serve modern interests and needs, beyond the important preservation of the town's

magnificent historic buildings and celebrating its rich past in Heritage Week.  Tourism

attractions include “working exhibits”, such as the stamper battery at the Thames

Goldmine, or regular “tripping” of Kauri Dams by the Department of Conservation.

Popular moves to “Steampunk the Thames” might extend to include “steampunking”

our energy with some Goldfield technology!

 i: The Francis Generator 

The Thames Francis hydro-generator (1916) was installed to serve the 

Thames Goldfields. The US made Pelton Wheel was turned by one million 

gallons of water an hour (1.27 cumecs  from the nearby  Waiokaraka 

reservoir) to drive a 100 kva generator.  IPENZ notes “Electricity supply 

was from dusk to midnight, plus two hours on Tuesday afternoons for 

domestic ironing.”  Used for Thames'  supply until 1946, and then by the 

NZ Electricity Department to smooth provision (IPENZ),  it is reputed to be 

“in near to working condition.”  A 100 kva generator could produce up to 100 kw/h given appropriate 

technology somewhat beyond the scope of this writer.  Clearly the generator has been set up (by NZED) to 

supplement the National Grid supply, and therefore was feeding into it.  It's original 1.27 cumecs is similar to the 

usual flow of the Kauaeranga River.

Research Opportunity: to investigate the potential power output for this generator as part of a local micro-grid 

system, and evaluate costs and issues associated with either bringing water to the Bella Street site or to 

relocating the pump to a grid connected “heritage and energy park” in the Kauaeranga Valley.

References/resources: 

Dodgshun, J. (2015) Akaroa Hydro Electric Generator. Website Retrieved from: - 
http://www.akaroagenerator.org.nz/index.html 

Historic Scotland (2014) Managing Change in the Historic Environment: Micro-Renewables Retrieved from: 
https://www.historicenvironment.scot/archives-and-research/publications/publication/?publicationId=3b8ace10-5147-
4002-8ed3-a591010222de

IPENZ Information Sheet (undated). Francis generator, Thame.s. Retrieved from: 
http://www.ipenz.org.nz/heritage/itemdetail.cfm?itemid=463 
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ii: Thames' Deep Mines

The Thames Mine shafts are up to 1,000 feet deep, and conveniently located central to the town (Thames School 

of Mines; comment, 2017).  Relevant mineshaft energy works in 2 ways: as heat-pump, or as battery.  

A: Mine as Heatpump:

EECA (2007) noted that of “at least” 32 abandoned, flooded mines the Waikato region, temperatures are higher

in gold mines, and, with reservation, notes: “However, the flooded areas may allow a cheaper and more effective 

large scale heat pump operation where they are suitably located e.g. in places like Huntly or Thames.” 

In a heat-pump situation, a liquid is geothermally heated inside a mineshaft, then pumped  into a heat-exchange 

unit.   The heat can be used to heat buildings, and the liquid is returned into the mineshaft for reheating: “..water 

flooding the underground mines is a sustainable resource that can be harnessed via heat pumps to heat and cool 

spaces. Heat pumps can be implemented using closed-loop or open-loop systems. The selection and design, 

however, are based on factors of each location, such as the temperature and quality of the mine water.” (Peralta

Ramos, Breede, Falcone. 2015).  A closed loop system pipes an external liquid through the mine, and is commonly

used where there is a risk of major contamination.  An open loop is far more efficient, both in terms of heat and 

cost, and simply pumps floodwater out of the mine to the heat exchanger.  The British Geological Survey has 

calculated that disused mine-workings could supply 40% of Glasgow's heating needs. (Church, Hytiris, Emmanuel, 

Aaen.  However, “these flows have to be limited to a sustainable value, in order to avoid the exhaustion of the 

capacity of the aquifer to provide or store heat.”  (Loredo, Roqueñi, Ordo  ñ  ez. 2015). 

“The use of mine water for space heating or cooling purposes has been demonstrated to be feasible and economic in 

applications in Scotland, Canada, Norway, and the USA. Mine water is an attractive energy resource due to: (1) the 

high water storage and water flux in mine workings, representing a huge renewable enthalpy reservoir; (2) the 

possibility of re-branding a potentially polluting environmental liability as a ‘green’ energy resource; and (3) the 

development of many mine sites as commercial/industrial parks with large space heating/cooling requirements.”

(Banks, Skarphagen,Wiltshire, Jessop. 2004) 
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B: Mine as Battery:

The second energy generation process sees deep,

flooded shafts used as a “battery” to store

unused energy generated from other means –

usually solar PV and wind.  Here, excess energy

generation is used to pump water from the depth

of the mine up to storage chambers closer to the

surface (or to reservoir ponds on the surface).

When energy generation ceases (no sun) the

process is reversed, and the water is released

back to the depths, the pump now serving as a

generator. 

Research Opportunity: Mineshaft Energy

Develop a full picture of mines' location, depth,

layout, and condition and establish viability of:

1: heat exchange potential – perhaps for key public buildings (Hos[ital, library, council, historic churches etc).

2: use for excess energy storage and retrieval - 

Establish parameters for both technologies (issues, costing, potential etc), and consider in relation to other disused 

mine shafts in New Zealand.

Resources:

A: Mine as Heatpump: 

Banks, D. Skarphagen, H. Wiltshire, R. Jessop, C. (2004)  Retrieved from: 10.1144/GSL.SP.2004.236.01.27Geological 
Society, London, Special Publications     2004,     v. 236,     p. 499-513

Hagen, T. (2015).    Temperature and Pressure Sensing in Three Flooded Underground Mine Workings in Butte, Montana, USA. 
Retrieved from:http://digitalcommons.mtech.edu/cgi/viewcontent.cgi?article=1021&context=grad_rsch

Laredo, C. Roqueni, N. Ordonez, A (2015).  Modelling flow and heat transfer in flooded mines for geothermal energy use: A 
review.    Mining Exploitation and Prospecting Department, University of Oviedo, Independencia 13, Oviedo 33004, Spain.  
Retrieved from: https://doi-org.ezproxy.uws.edu.au/10.1016/j.coal.2016.04.013

Peralta Ramos, E., Breede, K. & Falcone, G.  Environ Earth Sci (2015) 73: 6783. doi:10.1007/s12665-015-4285-y

B: Mine as Battery:

Williams, D (2017) Mine to be transformed into 200Mw pumped hydro-plant. Power Engineering International, 
Tulsa, OK. Retrieved from: http://www.powerengineeringint.com/articles/2017/03/coal-mine-to-be-transformed-into-200-
mw-pumped-hydro-plant.htm

Madlener, R. Specht, J. (2013) An Exploratory Economic Analysis of Underground Pumped-Storage Hydro Power Plants in Abandoned 
Coal Mines

Retrieved from: http://green-mining.ineris.fr/sites/default/files/methodology_forms  2.4.3%20Underground%20hydroelectricity.pdf
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2.1 Supply, Storage & Distribution

The electricity sector is on the verge of a structural 

revolution that will put information technology at its center 

and this creates significant opportunities for sustainable 

investors. With a focus on entering Solar 3.0, which 

incorporates intermittent resources + storage, power 

infrastructure and smart grid players will find their 

importance increasing. 

Electric vehicles have the highest impact of becoming the 

preeminent disruptive force for the electric grid. When 

millions of cars are connected to the grid (parked) 70% 

of the time, they represent a massive battery capacity that 

can be used for grid services such as “spinning reserves”, 

solar and wind integration, and peak shaving.

 Although Tesla has been a first mover with both electric 

cars and battery storage, many technologies will be 

needed to move the market, with many opportunities for 

winners. 

Vishal Shah , 2017

Shah, V. (2017)The Case for Sustainable Thematic Investing. DeutscheBank Market Resarch. Retrieved from: 

https://www.alexbrown.com/-/media/rj/advisorsites/sites/r/o/ronantipa/files/0900b8c08c78ed7a.pdf?la=en
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2.1.1 Supply and Storage

“........transformation of transportation to electric cars and of the 

electricity grid to widespread deployment of variable renewable solar 

and wind generation, effortless time-shifting of energy generation and 

demand, and a transition from central to distributed energy services 

requires next-generation energy storage that delivers much higher 

performance at lower cost.” 

(Crabtree, Koks, Trahey. 2015)

A constant supply of electrical energy requires either ongoing generation, or a means of storing energy for use 

should generation be interrupted.  Whilst an issue for wind and solar, it is also an issue for traditional renewable 

sources.  The hydro-generation capability of a year round river, such as the Waikato, hydro capacity is constant, 

but the amount it can generate depends on the the flow of water being carried from Lake Taupo to the sea, 

governed by its water level, which has seasonal fluctuations.  A “gate” that limits the flow of water from the lake,

manages its water level, and therefore the amount of energy generated by hydro-stations along the river.

Damming rivers creates artificial lakes, and discharging the trapped water through a hydro-generator creates 

electricity.   A hydro-dam is an established, efficient, low carbon energy storage technology – a battery - that 

does not “self-discharge” its energy if left over time.   New Zealand is  well-supplied, with hydro-generation 

variously meeting the bulk of the national energy, agriculture, irrigation and drinking water needs, although 

competition between these sectors is increasingly putting pressure on the system (NZ Royal Society, 2016).  The 

Royal Society suggests that climate change will add further stress, particularly in the summer months.  

This offers both challenge and opportunity for an area such as Coromandel where population driven demand 

peaks in the holiday month – when, as we have seen, there is ample sunshine.  Conversely, Summer traditionally 

sees hydro supply availability to be most limited by low rainfall, and, sometimes, drought.  NIWA predicts that 
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NZ will experience 10% more frequent droughts by 2050 (Clark, Mullan, Porteous, 2011).  A slow increase in the

potential for drought is discernible in this NIWA graph since 1940 (author's indicative tracking added in red).

The implication is that the Thames-Coromandel demand for power will continue to grow at times when water 

supply is likely to be decreasing, and demand from agriculture, horticulture and domestic use increasing.

Electrical Energy Storage (EES) is a fast-changing area of research worldwide.  Coupling complex systems of 

power generation and maintaining uninterrupted supply is challenging.  Generation is influenced by natural daily

and seasonal cycles and demand is shaped by human habits and social events (Barnhart and Benson, 2013). As 

mixed generation supply moves between 20% and 30% of total provision, supply becomes curtailed.  

 “EES will not play a singular role in providing flexibility for power grids 

supplied by renewable resources. Given the high energy costs and necessary 

increases in material production introduced by storage, grid-operators should 

employ other techniques in concert. Integrating storage technologies, demand-

side management including smart-grid applications, and …(other)  generation 

resources should prove to be a challenging yet rewarding goal that will 

ultimately greatly reduce carbon emissions and increase grid reliability and 

security.” (Barnhart and Benson, 2013; emphasis added)

However, the pressure is on to make

sure that EES has a significant role in

future energy supply.  The Financial

Times recently published its forecast

for Lithium-ion battery production.

Nevertheless, a National Grid is a

significant infrastructure and national

asset for energy distribution, both

from central supply and from

connected prosumer communities.  It

would be  unwise for any district to cut

itself off the grid since all manner of

natural disasters might cause a community to need to make a significant draw from elsewhere – whether its more 

fortunate neighbouring settlements, or from further afield.  In any event, initially, for any prosumer/community 

power supply  (and especially one based heavily towards solar technology), the maintenance of the national 

grid and stored hydro-capacity of the national grid system can act as a daily/seasonal battery, particularly 

over the winter.   

SEANZ (2015) suggested that the  costs of storage will decrease from today's US$0.14 kWh today to US$0.02 

kWh within five years. 

In the medium term, Small Wind and Low Head Generation hydro solutions can play a growing part, reducing 

the local draw on a national grid seeking to meet a 75% increased demand (NetZeroNZ, 2017).  
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Local storage can play a significant role from the outset.  In particular: 

 Time shifting: Storing electrical energy when it is less expensive and then using or selling the stored 

energy during peak demand periods. 

 Peak shaving/load levelling: Using energy stored at off-peak periods to complement electrical power 

generation during periods of maximum power demand.   It can mean locally generated and stored 

power being poured back into the grid locally, so that that long distance transmission lines need not be 

engineered to cope with occasional huge demand.  The excess is met locally.

Time shifting is already well-established for households with domestic PV power supply.  A number of commercial

options exist, with the Tesla Powerwall unit available in New Zealand.  A single Powerwall 2 unit can power an 

average 2 bedroom home for a day (Vector Energy website).

Research opportunities:   

STORAGE: Solar/renewable power – without panels: There seems little available study into the practicalities of

this as an adjunct for a local energy supplier's business model.  There are various commercially offered peer-to-

peer sharing opportunities for solar power to be purchased by household without solar panels of their own.  

However, these do not offer householders the chance to buy others' solar and store it themselves in their own 

batteries.  The capacity to do this could prove useful in terms of evening out local supply, and also in the event of

alternative supply – eg: solar farming, in-river hydro or similar – that might have limited operating time (eg: 

solar) or possible restriction in peak generating output capacity.   Offering consumer owned batteries, whether 

housed in-house or in shared facilities, would reduce potential expense.

Seasonal energy storage: Storing energy in the time frame of months, for community seasonal space heating and

the energy networks with large seasonal variation in power generation and consumption. EES technologies which 

have a very large energy capacity and almost zero self-discharge are required (Koohi-Kamalia, S. Tyagic, V. 

Rahima, N. Panward, N. Mokhilsa, H. 2013).  At present, there are no commercialized EES technologies for this 

application.   

Pumped hydroelectric storage (PHS,) hydrogen-based fuel cells, compressed air energy storage (CAES), thermal 

energy storage (TES) and solar fuels have potential to serve this application.  Possible candidates for small urban

scale storage in Thames may be PHS (the original  supply involved 2 small in town reservoirs), and CAES and TES

using mineshafts and/or above ground storage.

Resources:

Barnhart, C.J & and Benson, S.M.  (2013). On the importance of reducing the energetic and material demands of electrical 

energy storage.  Energy Environ. Sci., 2013, 6, 1083. Retrieved from: 

https://gcep.stanford.edu/pdfs/EES_reducingdemandsonenergystorage.pdf) 

Clark A, Mullan A, Porteous A. (2011) Scenarios of regional drought under climate change. NIWA Client Report WLG2012-

32. Wellington: National Institute of Water and Atmospheric Research. Retrieved from: 

http://www.sciencedirect.com/science/article/pii/S0306261914010290

Crabtree, G. Kocs, E. Trahey, L. (2015).  The energy-storage frontier: Lithium-ion batteries and beyond. MRS Bulletin, Volume 
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40, Issue 12 (Materials & Engineering: Propelling Innovation) pp. 1067-1078. Retrieved from: 

https://www.cambridge.org/core/journals/mrs-bulletin/article/energystorage-frontier-lithiumion-batteries-and-

beyond/A0CE1F1D2F344EB6B362DA3C29DC2BD1/core-reader

Koohi-Kamalia, S. Tyagic, V. Rahima, N. Panward, N. Mokhilsa, H. (2013). Emergence of energy storage technologies as the 

solution for reliable operation of smart power systems: A review.  Renewable and Sustainable Energy Reviews

Volume 25, September 2013, Pages 135–165.  Retrieved from: https://doi-

org.ezproxy.uws.edu.au/10.1016/j.rser.2013.03.056

https://www.vector.co.nz/personal/batteries

https://thinkprogress.org/renewable-energy-is-unstoppable-declares-financial-times-40c222f439bb

SEANZ – Solar Eenrgy Assocition of NZ (2015) Seanz Response To Consumer Magazine Questions On Solar Pv In New Zealand 

October 8th 2015 Retrieved from: http://www.seanz.org.nz/files/file/505/Consumer+Solar+PV+SEANZ+Report+Website+FINAL.pdf
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2.1.2 Distribution

Centralised electricity generation, distributed by lines and pylons, must be capable of delivering peak loads as 

required.  Usually, peaks are infrequent and irregular, even when predictable, and tend to be double the 

average demand (Crabtree, Kocs, & Trahey, 2015).   This demand must be available to meet peak demand.  

Whilst a National Grid must be considered as essential infrastructure for the foreseeable future, they are 

vulnerable assets in times of major storm damage and natural disaster (Kenward & Raja, 2014).  Increasingly, 

such assets are seen as working in tandem with microgrids, both to increase resilience of supply reduce the need 

to build supply lines that

are, most of the time, hugely

over-capable.  Instead of

peaks being “pumped in”

from elsewhere, local

generation would need only

to be supplemented from

the grid at such peak times. 

More cost effective

investment can be made into

local supply than into long-

distance capability.   In

New Zealand, Vector CEO

Simon Mackenzie has

been something of a

pioneer.

As renewable energy

potential has grown

beyond centralised, utility-

scale generation. In many mature markets, a rapid growth in decentralised grid-connected renewables is 

transforming traditional ownership structures within the energy sector (International Renewable Energy Agency, 

2014).  Over 46% of current renewable capacity in Germany, for instance, is owned by households and farmers 

(fu r Erneuerbare Energien, 2013). 

Recent innovations in technology are making it easier for locally generated energy to be retained and 

distributed locally in “peer-to-peer” networks.  A unit of electricity can be tracked from the point of generation 

to a point of consumption.  This can be inside a building – for example, where a single building has multiple users

connected to a generation/storage unit – or when the energy is sold on to other consumers, using the local 

electricity distribution network. 

Emerging “blockchain technology” enables a tracked energy transaction to be linked with a financial one, hugely 

simplifying the process of recording and realising the value of renewable energy investments between clients. 
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T h e  $5m  P o w e r p a c k , e q u i v a l e n t to  p o w e r i n g  450 h o m e s  f o r  2.3 h o u r s ,
h a s  b e e n  i n s ta l l e d  i n s te a d  o f  a  c o n v e n ti o n a l  $12m  u p g r a d e  to
e x i s ti n g  n e tw o r k  i n f r a s tr u c tu r e  - a n  o b v i o u s  s a v i n g . V e c to r  c h i e f
e x e c u ti v e  S i m o n  M a c k e n z i e  s a y s  th e  b a tte r y  s to r e s  p o w e r  to  h e l p
e n s u r e  th e  g o a l  o f  e n e r g y  p r o v i s i o n  to  c u s to m e r s  a t p e a k  w i n te r
l e v e l s  a t a l l  ti m e s .
"I f  w e 'd  u n d e r ta k e n  a  c o n v e n ti o n a l  u p g r a d e , w e  m i g h t h a v e  to  d o
a n o th e r  o n e  i n  f v e  y e a r s  o r  s o ," h e  s a y s . "A  c o n v e n ti o n a l  u p g r a d e
w o u l d  a l s o  h a v e  g i v e n  u s  f a r  m o r e  c a p a c i ty  th a n  i s  a c tu a l l y  n e e d e d
w h e r e a s  w e  c a n  j u s t a d d  m o r e  b a tte r i e s  i f  th e  n e e d  a r i s e s ."

N Z  H e r a l d , 28 O c to b e r  2016



Such technology allows renewable energy asset generators to decide who, how and for what they want to sell or

exchange surplus energy. Energy traded across the distribution network is tracked providing a secure revenue 

stream for DNSPs.  

Whilst cautioning against over-enthusiasm, the German Energy Agency introduced its research into blockchain 

technology: 

“The dena / ESMT analysis reveals that the cost-cutting potential of

Blockchain applications has its limitations. Especially in markets 

where digital solutions already exist, the technology will have to 

compete with fairly efficient processes. By contrast, nascent 

markets, such as public charging and billing transactions for 

electric vehicles, offer possibilities of the Blockchain to become the 

dominant design. 

And concluded:

Blockchain has the potential to enable new entrants to become part

of the current energy supply structure; it may serve as a platform 

to reorganize regional or local markets more effectively, and it 

may be used by energy companies to optimize their processes. Our

survey suggests that decision- makers in the energy sector believe 

that it has the potential to reshape various aspects of their 

companies and, more generally, the electricity market. It is likely to

experience further dissemination and use cases, both in process 

optimization as well as in peer-to-peer transactions.” 

Peer-to-peer power: https://p2power.co.nz

Blockchain technology: https://powerledger.io 

https://www.esmt.org/system/files_force/dena_esmt_studie_blockchain_english.pdf 

Kenw  http://rethinkresearch.biz/articles/national-grid-reactive-technologies-send-smart-grid-data-power-lines/

ard, A & Raja, U (2014)   Blackout: Extreme weather, climate change and power outages.   Climate Central. Princeton,

NJ.

IRENA (2014), ‘REthinking Energy: Towards a new power system’. 

https://www.irena.org/rethinking/Rethinking_FullReport_web.pdf

Crabtree, G. Kocs, E. Trahey, L. (2015).  The energy-storage frontier: Lithium-ion batteries and beyond. MRS Bulletin, Volume 

40, Issue 12 (Materials & Engineering: Propelling Innovation) pp. 1067-1078.    Retrieved from: 

https://www.cambridge.org/core/journals/mrs-bulletin/issue/materials-engineering-propelling-

innovation/CDF2E0326E942E27648D388568D92D81
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3.0 Conclusion

Image retrieved from Federation of Community Power  http://optionsgroupofcompanies.blogspot.co.nz/2015/04/federation-of-

community-power-co.html
53/66



3.0.1 Conclusion: Summary

New Zealand is well supplied with hydro-

electricity.  To meet its commitments under

the Paris Accord, the nation must address

CO2 reduction in primarily in agriculture

and transport (Vivid Report, 2017).  To

achieve the energy implications of this will

require a 75% increase in energy

generation.  If this is addressed using the

present centralised distribution model this

will add pressure to the national grid and

require new generation, including wind and,

potentially, hydro.  Local Government New

Zealand has recognised the need for its

members to embrace new thinking and new technology to adapt for and mitigate climate change in ways that 

are locally and culturally appropriate (section 1.1 above).

Thames Facts:

• Over $20m/annum is spent on Thames' domestic energy.  In addition to the $5.47m domestic electricity 

bill from 3,591 households, Statistics NZ estimates a per capita petrol consumption of around 1,430 litres 

per annum – equating to a $18m spent on petrol energy for the 7,515 population (.id consulting, 2017). 

• For each 5% of this energy spend captured by an energy focussed community social enterprise, close to 

$1 million p/a would be kept circulating in the local economy.   

• Whether it is local government spend from residents' rates, health board spend from the national 

exchequer, business spend from generated income, or citizens spending wages or allowances, 100% 

Thames' energy expenditure leaves the local economy -  with the small exception of purchases of locally 

produced firewood. 

• In addition to this $20m domestic energy bill, there are 3,120 businesses in Thames (.id consulting, 2017) 

each with  spend on electricity.  The largest energy demand amongst these is  the AG Price Foundry.  

Meeting their need to melt significant quantities of steel quickly from local renewable supply a challenge.

 .id consulting (2017) Thames-Coromandel Community Profile. Retrieved From  http://profile.idnz.co.nz/thames-

coromandel/industries

Thames and the Coromandel face an unusual demand spike for power in the summer months, when the population

doubles and even triples for short periods.  The Thames/Coromandel 110kv supply line is recognised as being 

inadequate to meet such spikes, both by the Waikato Spatial Plan (2013) and as a business priority by PowerCo

(2016).  Hydro-energy supplied from dams in Summer time reduces water availability for agriculture, horticulture

and domestic use.  Climate change's anticipated impacts on rainfall and drought in NZ suggest another reason to 
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seek alternatives to hydro dams.  

The Coromandel's high sunshine hours make a Summer solar supply a viable part of a solution.  Local generation, 

especially with the modern micro-grid design, complementary renewable systems, and vastly improved storage 

and distribution technology that is available, can offer cost-effective, socially beneficial alternatives to a 

“business-as-usual, just more of it” top-down approach to electricity supply.

Thames-Coromandel District Council is signatory to the Local Government NZ Leaders' Statement acknowledging 

the pressing need to address climate change mitigation and adaptation and Thames Community Board have 

specifically recognised the potential for developing a local renewable energy network in the acclaimed Thames 

Urban Development Strategy (1.0), a “best practice” example of governance and community co-operacy.   

Thames has an unusual population profile, notably lacking in the under 50 year olds.  Households of an aging 

population may have greater energy needs than those of working families, a creative, local approach to energy 

generation and supply could see fruitful relationships deepened between community, council and local industry, 

and the potential to develop new job and training opportunities can be researched and scoped.

TCDC has begun to implement district support for EVs and there are a number of low-energy buildings on the 

peninsula.  These align with the opportunity to make the TCDC itself carbon-neutral, plus to develop climate 

change aware policies and codes.  As well as these being aligned with national commitments and international 

obligations, NZ Tourism (tourism2025.org.nz) recognises the value of  carbon-aware travellers seeking an 

attractive destination that meets sustainability values.  Being able to access a destination that was actively 

reducing visitors' carbon footprint would add a new dimension to the touristic fantasy of “clean, green New 

Zealand”.

This can be done with attention to an area's heritage – both in modifying and maintaining heritage buildings and

also in ways which reuse or even re-invent heritage assets (2.0.9) – as well as aligning human needs with the 

natural assets and resources of a place.  

Other benefits include the retaining of funds within the community.  The $5.5m annual household spend on energy

is paid entirely outside of the community.  Locally generated energy will see that spend kept closer to home.  It 

can also have benefits for employment and training, both directly, and, indirectly.

There are many resources available to Thames to assist with this process.  Not least is its $5.5m annual spend on 

domestic energy, and up to an estimated $14m on petrol and fuel.  Furthermore, the PowerCo future plan 

identifies a need to spend $44m ($8.8m in Thames) upgrading supply lines to meet brief periods of peak need.

The move towards energy autonomy will require a mix of energy conservation, smart technology, and creative 

solutions.  However, Thames lends itself particularly to the following:

 Improved Insulation in buildings.  

 Retrofitting solar water heating

 Embedding energy efficiency in new housing.

 Converting from fossil fuel heating to wood fuel heating and working with forestry/timber industry to 
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access large scale woody biomass for electricity generation/biofuel/biodiesel and wood pellet 

manufacture. 

 Commercial scale rooftop photovoltaics/distributed generation

 Substitution of transport fuels with electricity via electric vehicles and public transport.

 Wind and Water: small-scale wind turbines, wave energy and run-of-river micro hydro 

 Solar gardens

 Heat-exchange and hydropower energy from heritage assets.

The “easy” targets – retrofitted insulation of old houses and up-to-the-minute standards for energy efficiency of 

new builds  – need to be maintained, and are probably best achieved by local authority (TCDC) encouragement 

with community support.  

There have been at least two community led initiatives to retrofit insulation, and a town-wide assessment would 

establish the extent to which further work in this area is needed.  If there is sufficient demand, another community 

led project could effectively address the need, using EECA funding and, perhaps sponsorship, as before (2.0.1).  

Alternatively, the retrofit might be an early recipient of social enterprise funding once a community 

energy/carbon capture project is established (see below).  

EECA advise caution in approaching retrofitting solar water heating (2.0.2) and suggest that it is not always cost 

effective.  This is an area where further research is warranted.  

There are opportunities for TCDC to build a reputation for promoting interesting, effective and sustainable 

design, and carve out a unique place as the country's most sustainable region in terms of energy and design 

(2.0.3).  

The move away from fossil heating towards community coppicing, wood waste and wood pellet manufacture 

involves the potential for developing new business activity (2.0.4).  Co-ordination with existing forestry industry 

may offer significant opportunities, as well as investigating the possibilities for local carbon capture schemes 

(Appendix 1) and inventive use of the Government's forestry grant provision.

Solar/PV seems the most readily available and cost-effective technology to explore (2.0.5).  It is already 

established as an alternative in people's minds, and there are a variety of televised commercial applications 

offering different way in which people can engage.  Many people appreciate the self-sufficiency aspect of solar

PV, so the idea of a collective approach may be challenging for some.  In this regard, the value of presenting  

solar as a means to achieve a range of powerful possibilities for the community cannot be underestimated.  In 

this, appropriate support from business and governance bodies will be important.  

The TUDS plan for an electrified Pollen Street is an effective way of taking advantage of the daytime usage 

that commercial premises have, rather than trying to provide extensive round the clock demand straightaway.  

However, there are possibilities to augment this with solar farming.  Despite this, solar does have significant 

problems to consider – notably times without sunlight, and nighttime. 
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Furthermore, the argument for solar is less easy to make in NZ than other places: we have an 80%+ renewable 

energy generated supply already.  A number of sustainability advocates believe it is not cost efficient:

Politics/ethics good, but New Zealand economics/cost still 

bad. A choice for the wealthy or the highly principled rather

than people just trying to get through the week.

Pattrick Smellie. September 8, 2016

Such commentators see electrifying transport as the best move, and see Tiwai Point's eventual closure as a 

panacea.  However, its contribution  (13% of total NZ energy) to the national supply falls well short of the 75% 

additional supply needed by 2050. Nevetheless, pushing ahead with carbon reduction in transport (2.0.6) is 

vital,  and “prosumer” energy generation has an important part in making up the 62% shortfall, even when Tiwai

is closed down.  Local generation offers energy autonomy, local economic benefits and a means to swiftly add to

national capacity in ways that link consumers, energy and transport directly –  with benefits for all these.  

Although coastal, Thames does not appear well-suited for “big wind due to the shelter from easterly winds 

provided by the ranges.  A mean wind speed of 13.4 kph suggests some scope for small to medium wind 

generation behind the town, to capture winds coming predominantly from the west (2.0.7a).  Longer term, recent 

developments in vertical blade technology suggest that this might be a rich area to follow locally.

In contrast, with a major regional river and a significant local river sharing a single estuary, plus several year 

round creeks, water has much to offer (2.0.7b & c), both as complementary supply and to provide trickle feed to 

any future local battery packs.  Further examination of opportunities for substantial “In-river hydro” may require 

working with Hauraki interests upstream on the Waihou, but a number of proven “low head” technologies show 

promise for the Kauaeranga River.  These might be established in ways that create tourism interest (2.0.10), as in

Wales' Centre for Alternative Technology, and, again, enhance the district's reputation for past and future 

heritage technology.

The Kauaeranga River floods low-lying land on the edge of town significantly, several times a year, rendering it 

inappropriate for development.  However, as well as offering potential for water-loving coppice trees (2.0.4), 

this 11 hectare site area may provide a good site for solar arrays, mounted above the flooding.  Solar farming 

on this scale has yet to eventuate in New Zealand, although it is not uncommon in the UK (2.0.8) where it has 

been assisted by feed-in tariffs.  Although some NZ political parties speak to incentivising alternative generation 

through more generous feed-in tariffs, solar is already at grid parity and its effective uptake depends more on 

issues of distribution and maintaining supply (2.1).  These appear to best addressed at a larger scale than the 

individual household.

However, sunshine is abundant (EECA-solar calculator), especially in summer (2.0.8a), and the challenge is to 

achieve a steady supply.  This can be achieved via the national grid, of course, but the long term indication 

(PowerCo) is that, whether centralised or local, a single solution approach involves investment to create significant

resource that, much of the time, is over-capacity.  

 It would seem that a mixed-solutions approach can achieve solution that brings a range of benefits beyond 
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merely electricity supply.  These might be in terms of heritage and tourism (2.0.9), new technology (2.1.2), or 

generating community funds for resilience projects (Appendix 1).   However, whilst there may be opportunities for

heat-exchange supply, greater integration moy prove to be more of casual interest than practical application.  

Most likely, a combination of solar, low head hydro and perhaps wind, coupled with storage and distribution 

innovations, both in terms of in-gird provision, and, increasingly, in EVs as batteries.

The challenge appears to be less about  available technology, and more about navigating the economics of 

establishing a community power company.  The International Renewable Energy (2014) is seeing how new 

storage is becoming cheaper and distribution technologies are growing fast, and smart appliances that use this 

are on the increase.  Comparing this shift with the recent move from fixed-line to mobile phones.  Based on this 

report, industry commentator Viridis (2014),  foresees “a flexible system of multiple, interconnected mini-grids...  

shifting from a system dominated by a few centralised utilities, to a diverse, distributed system, where consumers are 

also producers, with far more control over how and when they use energy.”

Smellie, P. (2016) Why solar power does not stack up in New Zealand. Stuff.co.nz. Retrieved From 

http://www.stuff.co.nz/business/opinion-analysis/84005660/Pattrick-Smellie-Why-solar-power-does-not-stack-

up-in-New-Zealand 

Tourism 2025 (2014). New Zealand Tourism Within the Global Environment.    

http://www.tourism2025.org.nz/tourism-2025-archive/new-zealand-tourism-within-the-global-environment/ 

International Renewable Energy Agency (2014). REthinking Energy. 

 https://www.irena.org/rethinking/Rethinking_FullReport_web.pdf

Viridis (2014) Global Trends in Re.  http://www.viridisenergia.com/en/global-trends-in-re/
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3.0.2 Conclusion: Next Steps

The graphic illustrates how the energy project, as outlined, impacts a number of inter-related sectors within the 

Thames community.  

The ambitious goal of making Thames a renewably powered township can be achieved effectively over time.  

Embedded micro-grids offer an attractive solution - “Interconnected mini-grids (or embedded networks) maintain a 

grid-connection point with the utility main grid and will source part of their electricity needs from the main grid, 

exchange generation, or just use the main grid as back-up.

Solar/battery hybrid systems can provide …. increased autonomy from the electricity network, increased reliability 

(no downtime during production due to power outages), resiliency to climate change impacts (e.g. cyclones, 

hurricanes), reduce electricity generation costs, lower green-house gas emissions, and environmental stewardship. 

Interconnected mini-grids maintain a connection to the grid and may use it as back-up.

Embedded networks can also be interesting for commercial consumers that wish to increase their own consumption of 

PV generated electricity and avoid grid spillage in electricity.” Infratec NZ – website.  June 2017)

In this case, the “commercial consumer” could be a community owned social enterprise.

This report has consistently found recoemmendations that a distributed energy grid should seek to combine 

several power sources.  Thames 

Such an enterprise could be approached with a phased approach, starting where overnight storage is less vital: 

shops, offices, and places where people use less power at night.

1 - Pollen Street (Thames main street)  - reason: council interest  (Thames-Coromandel 

Urban Development Strategy, p81); high visibility; flagship status; energy required 

predominantly 9-5; commercial/shop properties, so tax benefits for adopters; 

59/66

https://www.tcdc.govt.nz/Global/1_Your%20Council/Documents%20including%20Bylaws_Policies%20and%20Strategies/Ten%20Year%20Plan%202012%20-%202022/Schedule%20of%20fees%20and%20charges%202012-2013/Volume_One_-_16_July_2013%20web2.0.pdf
https://www.tcdc.govt.nz/Global/1_Your%20Council/Documents%20including%20Bylaws_Policies%20and%20Strategies/Ten%20Year%20Plan%202012%20-%202022/Schedule%20of%20fees%20and%20charges%202012-2013/Volume_One_-_16_July_2013%20web2.0.pdf


buildings mostly have north facing roofs.

2 - hospital; council offices, civic centre, shopping mall, high school, medical centre - 

usefully located to begin the spread east and west of Pollen towards residential area; 

keep civic and national funding circulating in town.

3 - discrete outlier microgrid possibilities - there are 3 retirement villages and one 

supported lifestyle “village”, all well located to provide kernals for expanding the 

grid.

4 - linking these together through appropriate blockchain (or similar) technology, and 

offering interested parties P2P supply and battery storage to take advantage of 

complementary generation possibilities.

5 - spreading out from the linkages to adjacent residential streets.

Relationships and tasks with the 5 inter-related sectors need to be developed through consultation in regard - 

Business/Involvement and development -

The  electrical needs of Pollen Street

bunsinesses

Carbon capture projects – investment to

project (local and abroad)

Other investors (Deutsche Bank/Sustainable

Investment funds etc)

Identify and seek advice from appropriate

sources (infratec/PowerCo/etc)

Research, Education and Learning

Social Enterprise power company

structure/governance models.  eg: http://cpagency.org.au/resources/business-model-options/ 

TCDC

Raise awareness of low-energy/energy saving options and support

Consider potential to make variance to local building code for experimental and movable building opportunities

Heritage and Tourism

Research potential for Kauaeranga Valley heritage, energy, and resilience park

Community Awareness

Enrol community in informed process toward energy resilience as part of mixed climate and social change 

response
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APPENDIX 1:    Project Overview – Coromandel Carbon Neutral Network         Prepared by Tom Webb.  10th May 2017. 

Overview: 

The Coromandel Carbon Neutral Network (herein called the CCNN) aims to allow environmentally conscious people, businesses 

and organisations that want to offset their carbon emissions into choices that are real, sustainable and want to see and feel this 

impact locally. 

How we do that: 

To make a difference to our planet, our neighbours and supporting a local green economy, we propose that a community owned 

charity administers the CCNN and directs it initially, to set up a localised community owned Carbon Emissions Trading Scheme that

turns collected funds from people, businesses and organisations, using the funds to set up carbon sink projects in the Coromandel. 

The problem with international Carbon Trading Schemes (CTS), is that they are not all created equal as the New Zealand 

accidently found in the past when buying CTS credits from Russian & Ukrainian sources1. The other major concern with investing in 

overseas Carbon Trading Schemes, is that money is sent offshore and not directly invested into local schemes that have a tangible

and immediate impact locally. 

The CCNN proposes to use those funds to directly invest into planting projects such as: 

 Planting of riparian zones on farm land (working with farm owners) 

 Planting of areas to minimise soil erosion / land slips 

 Planting of native trees in identified areas / working with land owners 

Benefits: 

We see that the above locally owned and run Carbon Trading Scheme would direct benefit local communities here on the 

Coromandel and allow our region to contribute directly to New Zealand meeting the Paris Agreement signed last year. The 

driving aim behind doing this is to move away from having local ratepayers or using national tax base having to do this work, 

when this alternative model can directly fund local projects making a real difference to local community. Another major benefit is 

directly improving local biodiversity through planting of locally sourced/grown native plants. 

The Structure of the CCNN 

To ensure that there is full transparency and that the CCNN meets to objectives, we propose that a charity is set up to 

administrator the scheme. This ensures that it is bound by government regulation to do what it is set up to do, else be shut down. It

is accountable not only to itself and locals, but oversight is in place from a national level. It also ensures that private interests will 

not take it out of public control. 

We see a governance board would be set up to provide best-practice management team – comprising of various individuals 

sourced from the local area. This will ensure that we get the best possible local governance that understands that local issues and 

local problems that need addressing. 

Future Projects and Development 

As mentioned the initial scheme is looking at building a Carbon Trading Scheme. We see potentially the brief to be expanded to

enclose related projects that aid to bringing carbon neutrality to the Coromandel. Projects would include looking at energy-

efficient buildings, dwellings. Renewable Energy Generation, etc. 

Footnote: 

1. Russian/Ukrainian Credits: http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11624441 
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Appendix 2: Local Government Leaders Climate Change Declaration – 2009 (signed by TCDC)
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Appendix 3: Local Government Leaders Climate Change Declaration – 2015 (not signed by TCDC)
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 … Appendix 3 ctd.

For our part we commit to: 

1. Develop and implement ambitious action plans that reduce greenhouse gas emissions and support resilience within 
our own councils and for our local communities. These plans will: 

1 . promote walking, cycling, public transport and other low carbon transport options; 

2. work to improve the resource efficiency and health of homes, businesses and infrastructure in our district; 
and 

3. support the use of renewable energy and uptake of electric vehicles. 

2. Work with our communities to understand, prepare for and respond to the physical impacts of climate change. 

3. Work with central government to deliver on national emission reduction targets and support resilience in our 
communities. 

We believe these actions will result in widespread and substantial benefits for our communities such as; creating new jobs 
and business opportunities, creating a more competitive and future-proof economy, more efficient delivery of council 
services, improved public health, creating stronger more connected communities, supporting life-long learning, reducing air 
pollution and supporting local biodiversity. In short, it will help to make our communities great places to live, work, learn 
and visit for generations to come. 

Guiding Principles 

The following principles provide guidance for decision making on climate change. These principles are based on established
legal1 and moral obligations placed on Government when considering the current and future social, economic and 
environmental well-being of the communities they represent. 

1. Precaution 

There is clear and compelling evidence for the need to act now on climate change and to adopt a precautionary approach 
because of the irreversible nature and scale of risks involved. Together with the global community, we must eliminate the 
possibility of planetary warming beyond two degrees from pre-industrial levels. This could potentially threaten life on Earth
(Article 2 of the UNFCCC). Actions need to be based on sound scientific evidence and resourced to deliver the necessary 
advances. Acting now will reduce future risks and costs associated with climate change. 

2. Stewardship / Kaitiakitanga 

Each person and organisation has a duty of care to safeguard the life-supporting capacity of our environment on which we 
all depend and to care for each other. Broad-based climate policies should enable all organisations and individuals to do 
all they feasibly can to reduce emissions and enhance resilience. Policies should be flexible to allow for locally and 
culturally appropriate responses. 

1 These Guiding Principles are established within the: Treaty of Waitangi, Resource Management Act 1991, Local Government Act 2002, Civil Defence and Emergency 
Management Act 2002, Oslo Principles 2014, Principles of Fundamental Justice and Human Rights. 

New Zealand Local Government Leaders Climate Change Declaration 2015 Page 2 of 6 

3. Equity / Justice 

It is a fundamental human right to inherit a habitable planet and live in a just society. The most vulnerable in our community 
are often disproportionately affected by change and natural hazards. Approaches need to consider those most affected 
and without a voice, including vulnerable members in our community, our Pacific neighbours and future generations. 

4. Anticipation (thinking and acting long-term) 

Long-term thinking, policies and actions are needed to ensure the reasonably foreseeable needs of current and future 
generations are met. A clear and consistent pathway toward a low carbon and resilient future needs to provide certainty 
for successive governments, businesses and communities to enable transformative decisions and investments to be made over
time. 

5. Understanding 

Sound knowledge is the basis of informed decision making and participatory democracy. Using the best available 
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 … Appendix 3 ctd.

information in education, community consultation, planning and decision making is vital. Growing understanding about the 
potential impacts of climate change, and the need for, and ways to respond, along with understanding the costs and 
benefits for acting, will be crucial to gain community support for the transformational approaches needed. 

6. Co-operation 

The nature and scale of climate change requires a global response and human solidarity. We have a shared responsibility 
and can not effectively respond alone. Building strong relationships between countries and across communities, organisations
and scientific disciplines will be vital to share knowledge, drive innovation, and support social and economic progress in 
addressing climate change. 

7. Resilience 

Some of the impacts of climate change are now unavoidable. Enhancing the resilience and readiness of communities and 
businesses is needed so they can thrive in the face of changes. Protecting the safety of people and property is supported 
by sound planning and a good understanding of the risks and potential responses to avoid and mitigate risk. 

Yours sincerely 

Lawrence Yule 

President 

Local Government New Zealand 
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Appendix 4: EECA/Solar Calculation – 600 Pollen Street: cnr Mary/Pollen.
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