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STATEMENT OF EVIDENCE OF PROFESSOR RALPH E. H. SIMS 

1. My full name is Ralph Ernest Harper Sims. I am Professor of Sustainable Energy and 

Director of the Centre for Energy Research at Massey University, Palmerston North. 

2. I hold the degrees of B Sc(Ag Hons) Reading University and M Sc(Ag Eng) Newcastle 

University. I am a Chartered Engineer, a Fellow of the Institute of Agricultural 

Engineering and an elected Fellow of the Institute of Professional Engineers of NZ. 

3.  I have over 30 years experience in renewable energy systems and climate change. I was a 

Lead Author on renewable energy for the Intergovernmental Panel on Climate Change 

(IPCC) 3rd Assessment Report – Mitigation (2001) and am the Co-ordinating Lead Author 

for the Energy Supply chapter of the 4th Assessment Report currently being written and 

reviewed. I am a Board member of the NZ Energy Efficiency and Conservation Authority 

having been appointed by the Minister of Energy for a third term. I am the New Zealand 

representative on the International Energy Agency’s Renewable Energy Working Party 

and was the Western Power Visiting Chair of Renewable Energy Engineering at Murdoch 

University, Western Australia in 2001. 

4. I am the author of "The Brilliance of Bioenergy - in business and in practice" (James and 

James, London, December 2001) and numerous other papers on climate change and 

renewable energy as listed in the attached CV.  
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 I was also an external reviewer on a recent report by the Parliamentary Commissioner of 

the Environment entitled “Future currents: Electricity Scenarios for New Zealand 2005-

2050”. A copy of that report is attached to this witness statement. 

5.  I have read the Code of Conduct for expert witnesses contained in the Environment Court 

Practice Note and agree to comply with it.  I have not omitted to consider material facts 

known to me that might alter or detract from the opinions expressed. 

Scope of Evidence 

6. This evidence addresses the effects of climate change and on the benefits to be derived 

from developing renewable energy projects as a transition away from fossil fuels in the 

context of the proposed Marsden B coal-fired power station conversion. 

Climate Change 

7. The United Nations Environment Programme and the World Meteorological Organization 

set up the Intergovernmental Panel on Climate Change (IPCC) in 1988 to examine the 

most current scientific information on global warming and climate change. The IPCC is 

the prime source of science and technological information responsible for the Conference 

of Parties to the United Nations Framework Convention on Climate Change (FCCC). 

More than 200 authors were involved and 2,500 of the world's leading climate scientists, 

economists, and risk experts from over 100 countries contributed to the extensive review 

process of the IPCC's most recent authoritative report, Climate Change 2001: The Third 

Assessment Report. This Report remains the most comprehensive and up-to-date 

evaluation of climate change.  

8. Volume III on “Mitigation” of the IPCC Report showed that there are good global reserves 

of hydrocarbons remaining, but climate change has resulted from releasing only around 

300 GtC (gigatonnes of carbon) to date.  
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9. The IPCC Summary for Policymakers for Working Group 1 on Climate Science1 provides 

a convenient summary. It stated that an increasing body of observations gives a collective 

picture of a warming world and other changes in the climate system2. The kind of 

observed climatic changes include an increase in global average surface temperature of 

about 0.5°C in the 20th century due to anthropogenic forcing alone; decrease of snow 

cover and sea ice extent and the retreat of mountain glaciers in the latter half of the 20th 

century;  a rise in global average sea level and the increase in ocean water temperatures; 

likely increase in average precipitation over the middle and high latitudes of the Northern 

hemisphere and over tropical land areas; and an increase in the frequency of extreme 

precipitation events in some regions of the world, which is being closely monitored by the 

global re-insurance industry which is expressing increasing concern. An unprecedented 

mean annual global temperature rise between 1.4 and 5.8oC is predicted by IPCC 

                                                 

1 Working Group I, Intergovernmental Panel On Climate Change (IPCC), Climate Change 2001: The Scientific Basis, 
Summary for Policymakers (2001). The Third Assessment Report is available on the internet at 
http://www.grida.no/climate/ipcc_tar/index.htm. 

2 IPCC. The Scientific Basis: Summary for Policymakers, page 2.  
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computer models to occur during this century based on atmospheric carbon dioxide 

concentrations rising to between 550 and 950 parts per million (ppm). 

                

 Other greenhouse gases including methane and nitrous oxide will add a further 28% in 

terms of atmospheric carbon dioxide equivalents. 

10. Some of the observed physical and ecological changes3 include the shrinkage of glaciers, 

thawing of permafrost, lengthening of the growing season in middle and high latitudes, 

poleward and altitudinal (upward) shift of plant and animal ranges, the decline of some 

plant and animal species, earlier flowering of trees, earlier emergence of insects and earlier 

egg-laying in birds. In New Zealand computer model predictions show an increased 

susceptibility of coastlines; changes in rainfall with wetter areas tending to become wetter; 

more flood events as is possibly already being experienced; changes in intensity and 

frequency of storms; increasing westerly winds; changes in distribution of tree species; 

adverse consequences for hydro flows from more dry years in the Otago region; and 

                                                 

3 Working Group I, Intergovernmental Panel On Climate Change (IPCC), Climate Change 2001: Impacts, Adaptation 
and Vulnerability: Summary for Policymakers (2001), 3. 
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significant ecosystem damage including the loss of forests and species, with widespread 

environmental and economic consequences.4  

11. Increased risks to agricultural production are other likely impacts from climate change 

including the redistribution of species affecting horticulture, pastoral farming, and cereal 

production; and the appearance of new pests and diseases. Flooding will occur in some 

regions and water shortages in others. Hence the agricultural industry will probably be 

affected to a considerable degree and possibly resulting in loss of production and revenue.  

12.  The New Zealand government has agreed under the Kyoto Protocol, which is now in 

force, to reduce national greenhouse gas emissions back to 1990 levels on average during 

the first commitment period of 2008-2012.  Meeting this target will require significant 

reductions in CO2 emissions but even more drastic reductions will need to be negotiated 

for future commitments periods if the goal of climate change mitigation is to result.  

13. Last June, a joint statement by the science academies of 11 countries, including all the G8 

nations5, stated that at over 375 ppm, carbon dioxide levels are higher than any previous 

levels that can be reliably measured (that is, in the past 420,000 years).  The Earth has 

warmed by 0.6oC over the twentieth century, and temperatures are projected to rise 

between 1.4oC and 5.8oC over the period 1990 to 2100.  A 2oC temperature increase is 

regarded by the IPCC as the threshold beyond which the risks to human societies and 

ecosystems increase significantly. Such a level is considered probable when atmospheric 

concentrations of carbon dioxide exceed 400 ppm.  

14.    The following figure shows New Zealand’s projected major greenhouse gas emissions 

from 1990 to 2008. Carbon dioxide emissions from transport and thermal power 

generation have increased by 21.6% above 1990 levels by 2004 and are projected to 

continue to increase under a business as usual scenario. Ruminant methane dominates but 

will be difficult to reduce. Forest sinks will offset these increases to some degree but they 

are only a temporary measure to buy a little time. They may not even be accepted after the 

                                                 

4 Some environmental and social consequences are listed in B. Hare (2003), Assessment of knowledge on impacts of 
climate change – contribution to the specification of Art. 2 of the UNFCCC: Impacts on Ecosystems, Food Production, 
Water and Socio-Economic Systems. Available at http://www.wbgu.de/wbgu_sn2003_ex01.pdf. 

5 Joint Science Academies’ Statement: Global Response to Climate Change, 
http://nationalacademies.org/onpi/06072005.pdf.  
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start of the second commitment period in 2012 as no decisions have yet been made.  Last 

month the government announced that due partly to the way forests are assessed as ‘sinks’, 

New Zealand would miss its first 5 year commitment target by 36.2 million tonnes of CO2 

equivalent.                

 

BENEFITS FROM THE DEVELOPMENT AND USE OF RENEWABLE ENERGY 

15. The Plan of Action outcomes extracted from the official communique of the G8 Summit 

held in Gleneagles in July 2005 relating to “Climate Change, Clean Energy and 

Sustainable Development” included the following statements. 

“Reliable and affordable energy supplies are essential for strong economic growth both in 

G8 countries and the rest of the world.” 

“To respond to the scale of the challenges we face, we need to diversify our energy supply 

mix including increased use of renewables.” 

“We need to maximise the large and untapped potential of lower- emitting alternative 

sources of energy.” 

“We will promote the continued development and commercialisation of renewable energy.” 

16.  The IPCC’s Third Assessment Report stated that renewable energy sources meet around 

20% of the global primary energy demand, mainly as traditional biomass and hydro power. 

Looking ahead, the report also stated that technical advances offer declining costs and new 
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opportunities for energy from renewable sources which in the longer term could meet a 

major part of the world’s energy demand, and that renewable technologies are expected to 

become significant by around 2010, or in 4-5 years time.  The report stated that new 

renewable energy sources, by which I principally mean bioenergy, wind, solar, and 

geothermal, have expanded substantially in absolute terms throughout the 1990s, and that 

these are expected to grow by over ten-fold by 20206.   

17. The National Energy Efficiency and Conservation Strategy objectives are to reduce the 

ever increasing total energy demand by improving energy efficiency measures by 20% by 

2012 and to increase the share of renewable energy in the mix of primary energy sources 

by 30 PJ by 2012.   

 

                                                 

6 Intergovernmental Panel On Climate Change (IPCC), Climate Change 2001: The Scientific Basis, Technological and 
Economic Potential  of Greenhouse Gas Emission Reduction, 237. 
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19. Renewable energy in New Zealand as at year 2003 comprised the following:7  

Renewable Energy Source  Net Consumer Energy (PJ) 

Hydro 80.60 

Geothermal – electricity   8.64 

Geothermal – direct use for heat 13.20 

Wind   0.51 

Bioenergy (heat and power) 35.81 

Solar (water heating and electricity)   0.19 

TOTAL                                                       138.95 

 

18. More renewable energy projects will produce benefits including greater security of energy 

supply, avoiding future high prices of oil and other fossil fuels, reducing reliance on 

imported fossil fuels, development of the New Zealand renewable energy industry and 

help New Zealand meets its international objectives under the Kyoto Protocol. In addition 

trade barriers to products with high levels of embedded fossil fuels used in their 

production and transport may occur in the future. New Zealand can avoid this by showing 

that an increasing share of energy comes from renewable energy. The following benefits 

of renewable energy are evident. 

19. Security of energy supply from diversity results from reducing dependence on imported 

fossil fuels and depleting natural gas supplies. Providing a mix of energy resources and 

technologies also overcomes any potential problems of intermittency that some renewable 

                                                 

7 Taking electrical transmission & distribution losses of 9.4% into account. Renewable Energy Industry Status Report 30 June 2004, 
page 3. See EECA website www.eeca.govt.nz. One PJ (petajoule) equals 278 GWh.  A city the size of Nelson would consume about 
1PJ annually.  As at March 2002, the total energy consumption in New Zealand was 487.07 PJ, of which electricity accounted for 
118.98 PJ, fossil fuel for 315.72 PJ (119.51 PJ for non-transport purposes and 196.21 PJ for transport) biomass for 46.35 PJ and 
geothermal for 6.02 PJ. 
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energy systems could produce. The development of renewable energy projects such as 

wind, geothermal or biomass cogeneration, can reduce wholesale electricity costs, as 

renewable energy resources have limited exposure to energy supply disruptions or price 

shocks.  In contrast, thermal generation costs can rise sharply as a result of fuel supply 

interruptions and changing fuel prices, particularly for oil and natural gas. 

20. Reduction of greenhouse gas emissions result since renewable energy systems such as 

wind and hydro assist in meeting New Zealand’s growing electricity demand without 

emitting any greenhouse gases during operation. Greenhouse gases produced during 

manufacture and construction of the plant are minimal.  Developing renewable energy 

projects directly assists meeting New Zealand’s climate change obligations under the 

Kyoto Protocol. In the case of the Tararua Wind Farm near Palmerston North for example, 

the installed capacity of the wind farm is 67.98MW, and it produces enough electricity 

annually to supply over 30,000 homes and offset approximately 160,000 tonnes per annum 

of CO2 emissions.  

21. Reliability of renewable energy supply is excellent being based on a range of natural 

resources.  The annual wind energy variation is typically 10% compared to rainfall 

variation of around 20% but both are relatively reliable economic resources. By 

comparison primary fuels for thermal-powered electricity generation (oil, coal, natural gas 

and LNG) have been the subject of significant price increases and volatility over the last 

few years. It can be expected that coal will continue to be volatile due to increasing 

demand in China and elsewhere, whereas the primary fuel of a wind turbine - the wind – is 

free.  This means that once a wind farm is built, it has no on-going fuel price issues, and 

the cost of producing electricity from the wind depends primarily on the average annual 

wind speed which is relatively constant from year to year.  The main economic variable 

that wind power faces is the electricity wholesale price. 



Prof. Ralph Sims 

Page 10 

22. Reduction in dependence on supply from the national grid can result if distributed 

energy systems such as wind farms or bioenergy cogeneration systems are installed 

relatively close to the source of electricity and heat demand and connected to the local 

distribution network. This minimises load on the national grid and avoids or delays the 

need for costly transmission upgrades.    

23. Reduction of transmission losses can result from local distributed electricity generation 

systems because when electrons flow through wires, some energy is dissipated as heat 

losses.  The further the distance, the greater the losses.  Losses also rise disproportionately 

with the amount of electricity being carried in a particular cable or power line. Hence a 

larger proportion of electricity will be lost in a transmission line operating near maximum 

carrying capacity than if carried at lower transmission rates.  At very high transmission 

rates over 15% of each extra MW transmitted can be lost. I note that Marsden B will not 

suffer from this problem as it will be relatively close to the load. 

24. Industry development and export opportunities apply to innovative renewable energy 

initiatives which provide profitable business opportunities and regional development. The 

promotion, development and export of wind energy technologies, solar water heaters, 

biomass combustion plants and Stirling engines have already created new employment 

opportunities in New Zealand.  Direct employment arises in areas of research, 

manufacturing, installation and distribution, and maintenance of renewable energy 

technologies, in addition to indirect employment opportunities.  

25. Meeting the renewable energy target of the National Energy Efficiency and 

Conservation Strategy (arising from the Energy Efficiency and Conservation Act, 2001) 

will be achievable as each wind farm or other renewable energy generation project will 
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contribute to the target. Providing heat from renewable solar or biomass sources will also 

contribute, as well as reducing the total demand for electricity.  

26. Meeting sustainability criteria was identified in a report prepared by the Parliamentary 

Commissioner for the Environment8 who considered that the sustainability of the 

electricity sector in New Zealand needs addressing and core sustainability criteria should 

be applied. 

Relevance to the Marsden B Proposal 

27. Marsden B will emit up to 1.8 million tonnes of CO2  (possibly more) per year. As such it 

would become a significant source of additional CO2 emissions in New Zealand which are 

already well in excess of the Kyoto Protocol obligation target to return to 1990 levels. 

28. The Parliamentary Commissioner for the Environment’s “Future Currents” report to which 

I referred earlier sets out two possible scenarios in Chapter 3, (starting on page 33). 

‘Fuelling the future’ focuses mainly on building major infrastructure to meet the 

increasing demand for electricity, while ‘Sparking new designs’ emphasises smart design 

to provide energy services in very efficient and innovative ways.  It features what is called 

a ‘flashpoint’, sparking a paradigm shift or a big break from the past ways of generating 

and using electricity.  There is a drive to energy efficiency, and there is stimulation of 

research, smart design, and appropriate sustainable energy technologies. The Marsden B 

conversion in my opinion falls within the earlier scenario. 

29. On page 35-36, the report noted that ‘Fuelling the future’ features a cycle of large scale 

infrastructure building, where most electricity users do not directly see or pay for the 

                                                 

8 Parliamentary Commissioner for the Environment: Electricity, Energy and the Environment Part A: Making the 
Connections.  June 2003. 
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impact of major developments on climate change or environmental damage,  leading to the 

building of more large scale developments. With lower electricity prices, people and 

businesses have less incentive to invest in energy efficiency improvments to reduce energy 

costs. What can be added to this scenario is that renewable energy will also become less 

competitive if the true environmental costs of electricity generation from thermal power 

stations (particularly coal) are not accounted for. 

30. It is now widely accepted that climate change is already occurring and that greenhouse gas 

emissions have to be reduced in the short term by various policies and measures. The 

Government Policy Statement on energy has three objectives: security of supply, 

affordable prices and minimal environmental impacts. The Marsden B proposal addresses 

the first two but not the third as far as carbon is concerned.  Renewable energy project 

developers find it more difficult to compete with fossil fuel projects where the external 

costs on the environment are excluded. 

31. Marsden B even with the carbon charge does not incorporate the full cost of the carbon 

dioxide it will emit. The proposed carbon charge of $15/tonne carbon dioxide is relatively 

low compared to the current price of carbon being traded in Europe at around three times 

this value. During July 2005 the European market has ranged between €18.6 and €28.9 /t 

CO2 and at close of trading on Friday 29 July was €22.10/t CO2 (www.pointcarbon.org).  

Recent modeling studies from the RIVM environmental research institute in the 

Netherlands9 predicted a far higher carbon price of $NZ125/t CO2 equivalent will be 

needed by 2025 in order to stabilize atmospheric carbon dioxide concentrations at 

550ppm. This price reflects a conservative exchange rate and seems not unrealistic. It was 

used in a very recent study by Massey University, commissioned by the Foundation of 
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Research, Science and Technology, using future scenarios to evaluate research investment 

priorities into energy technologies. 

32. The coal industry in New Zealand and elsewhere is actively supporting the concept of the 

physical sequestration (capture, transport and storage) of carbon dioxide from new and 

existing coal-fired plants. However this would at least double the cost of electricity 

generated from such a plant.  Without incorporating such technologies or anticipating a 

higher carbon price, Marsden B is likely to exert a downward pressure on electricity 

prices, which would tend to make renewable energy sources less competitive.  If we are 

serious about combating climate change (and it is my belief that every business and 

individual needs to take some action) then higher energy prices are inevitable. But if 

coupled with the means of reducing energy demand by using energy more wisely to avoid 

paying higher energy bills, and also encouraging the transition to renewable energy 

systems, then this approach will be part of the solution. The Marsden B project proposal 

will defer this approach by several years, and for climate change mitigation, time is of the 

essence.   

33. In summary, from the scientific evidence, we can say with confidence that climate change 

is already occurring and is due mainly to anthropogenic activities releasing greenhouse 

gases into the atmosphere. Coal-fired power stations are a major contributor. Renewable 

energy systems do not for the main part (with the exception of geothermal stations) emit 

greenhouse gases and should be evaluated as alternative options to fossil fuel use with all 

short and long term costs and benefits being taken into account by comparison in a full life 

cycle analysis including the impacts of increased carbon dioxide emissions. 

                                                                                                                                     

9 Presented to the CCAP Future Actions Dialogue in Stockholm 16-19 May 2004 by Michel den Elzen of RIVM. 
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Full name:              Ralph E H Sims 

 

Present position:   Professor of Sustainable Energy                                                                 
Director,   Centre for Energy Research.  

     

Present employer:   Massey University        
    Institute of Technology and Engineering 

 Private Bag 11222, Palmerston North, New Zealand.    
  Tel: +64 6 3505288 

Academic qualifications:  B Sc (Ag Hons) Reading,   1969     
    M Sc (Ag Eng) Newcastle, 1971     
    Chartered Engineer,  1976 

Years as a practising energy researcher:   33 years 

Honours/distinctions/membership of societies, institutions, committees: 

Royal Society, Science and Technology Silver medal, 2003.    
 Elected Fellow, Institute of Professional Engineers, New Zealand, 2003.  
 World Renewable Energy Council, New Zealand representative since 1990. 
 Fellow, Institute Agricultural Engineers, UK.     
 Past convenor, NZ Sustainable Energy Forum.     
 Member: Solar Action; International Solar Energy Society; NZ Institute of Directors. 
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Present research/professional speciality: 

• Distributed energy technologies plus line business and community opportunities. 
• Energy use and energy management in the primary production sector. 
• Greenhouse gas emission assessments for farms, SMEs and individuals. 
• Power supply systems (wind/solar/micro-hydro/ocean currents) for rural communities. 
• Biodiesel production from triglycerides. 
• Carbon mitigation  and sequestration through renewable energy technologies and soil C. 
• Harvest, handling, storage and processing of biomass for heat, power and transport fuels. 
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