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The MacDiarmid Institute for Advanced Materials and Nanotechnology is one of New Zealand’s 
Centres of Research Excellence. The Institute is funded by the Tertiary Education Commission (TEC) 
and hosted by Victoria University of Wellington. This submission represents the Institute’s 40 
Principal Investigators, who are world-class researchers distributed among 7 partner institutions 
across the country; in addition to approximately 200 affiliated researchers from postgraduate level 
upwards. 

Summary. Overall, we welcome the Productivity Commission’s Draft Report. As the report notes, 
the MacDiarmid Institute has particular research strengths in relevant areas. With this submission, 
we wish to confirm and elaborate on the expertise and research strength of our researchers. We 
also wish to express our willingness to discuss and consult further with the Productivity Commission, 
where our expertise is relevant. Finally, we wish to correct, clarify, or add to several points in the 
Draft Report; these are listed below in the body of this submission. 

1. The Draft Report correctly identifies the MacDiarmid Institute as a key organization undertaking 
research in New Zealand that contributes to low-emissions materials and technologies (p.122). It is 
important to clarify the quantity and quality of our contribution to the NZ research environment: 

• We wish to correct the statement (p.127) that “the MacDiarmid Institute received less than 
$3 million in core funding in 2015”. The Institute’s annual funding from TEC is in excess of $6 
million – the figure in our 2015 annual report reflects the formal accounting of the host 
institution in that particular year.  

• Further, in 2017 our researchers were involved in securing in excess of $54 million in 
competitive research grants [1]. 

• In terms of productivity, the Institute is one of the largest science organisations in the 
country, having produced over 1750 papers in the past 10 years [2].  

• In terms of impact, more than 40 of our papers from the last decade have been cited >100 
times [2]. In recent years the Nature Science Index (a list which includes Universities and 
CRIs) has consistently ranked us among NZ’s top 10 research institutions [3]. 

• The Institute has spun-out 14 high-tech companies based on materials science research. 
• Considering these points, we challenge the perception that the MacDiarmid Institute is a 

‘relatively small operation’ (p.127) in the NZ context.  

2. We wish to specifically make sure that the Commission is aware that “Energy” is one of the three 
major research themes within the MacDiarmid Institute. Our researchers are currently working at 
the forefront of various fields relevant to low emissions, especially: 

• Capture and storage of greenhouse gases. 



• New solar technologies, including photovoltaic materials as well as coatings which 
reduce reflections and promote self-cleaning.    

• New types of batteries suitable for future energy storage demands. 

3. Although much of our present work on low emissions within the Institute is fundamental in 
nature, this should not be seen as a limitation of our research. 

• Our track record includes various examples of applied research; a good example relevant to 
a low carbon future is the application of superconductors in hybrid electric aircraft, large 
wind turbines, and energy storage for railway systems. Some of our investigators based at 
the Robinson Research Institute are deeply involved in this work.  

• In future, our research strategy is likely to prioritise work which supports sustainability, 
including low carbon technologies. There is currently scope to discuss and develop a ‘bigger 
picture’ for the Institute in this context. 

4. In general, we welcome the Commission’s call for more low-emissions research and development. 
In particular we advocate for materials research, because aside from the direct (environmental) 
benefits:  

• Materials science research underpins high-tech manufacturing (see our 4-minute video on 
this topic [4]), with attendant economic benefits.  

• Materials science skills are important for building a ‘new economy’ in New Zealand. As a 
CoRE with 100+ affiliated research students, we are particularly well-placed to contribute to 
this area in comparison with other research providers. 

• Our view is that the Draft Report is overly fatalistic about the need to import technology for 
climate change remediation. Although importing some technology is inevitable, New 
Zealanders should be pulling our own weight (not just in the primary sector) and taking 
advantage of global opportunities arising from our discoveries.  

5. The report would benefit from a stronger focus on ‘negative emissions’ technologies (an area of 
research strength in our Institute), which are only covered by a couple of footnotes in the Draft 
Report. It is generally recognised that negative emissions will be required to meet current CO2 
reduction targets. Materials science and engineering can play a significant role in new technologies 
for capture-at-source (e.g. smokestacks of coal-fired power plants) or direct air capture (pulling air 
through a material) of CO2. A recent article [5] has spelled out the rationale as follows: 

• 30% of CO2 emitted into the atmosphere ends up as increased terrestrial biomass and 25% 
in the surface of the ocean. For practical purposes we can assume that the remaining 45% 
will stay “forever” in the atmosphere.  



• This implies that if we overshoot our target atmospheric CO2 concentration, we cannot wait 
until nature takes care of this overshoot; we must actively reduce the CO2 concentration in 
the atmosphere. 

• Although direct air capture can achieve this, the costs of capturing CO2 once it has been 
emitted are significantly larger than capturing it from a more concentrated source due to 
relative concentrations of CO2. 

• One exemplar approach is to co-fire biomass in a coal-fired plant and subsequently 
sequester the CO2. Bioenergy with Carbon Capture and Storage (BECCS) is seen as a 
promising technology to achieve negative emissions using current infrastructures. 

6. With respect to Section 12 (“Electricity”), and in particular Subsection 12.4 (“Future low emission 
electricity supply pathways”, p.326), the report favours wind generation as renewable source. Our 
view is that photovoltaics cannot be discounted if we planning for 2050: 

• The price of photovoltaic technologies is already competitive with fossil fuels (3 cents per 
kWh in some countries [6]). Moreover, this price is consistently decreasing, and new 
photovoltaic materials with low cost and high efficiency (e.g. perovskites and organics) are 
emerging [7]. 

• Photovoltaics are suited for meeting DC generation demands. The DC load will continue to 
increase due to greater use of LED lighting, and charging of DC appliances (phones and 
laptops, digital cameras, electric vehicles etc.).  

• Photovoltaic technologies are also suitable for integrated systems, and are already in place 
on many houses and farms in NZ. On the other hand, wind generation is unsuitable for 
integration with buildings and small scale distributed systems.  

• The report suggests that photovoltaics are not suitable for NZ due to the need for storage to 
cover night and winter demands – yet these conditions apply globally, not only in NZ. We 
are engaged in research into batteries that can store solar energy for longer than at present. 

In Conclusion, the MacDiarmid Institute is well-placed to lead research and innovation into low 
carbon technologies for NZ into the future. We would welcome the chance to discuss, clarify, or 
elaborate on any of the points we have raised. We look forward to working with the Government 
and New Zealanders from all walks of life to continue to develop and research new materials that 
will enable New Zealand to transition to a productive, low-emissions economy. 
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