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In this issue

*Presentations from NZAS 2012 Conference ‘Do Emerging Scientists Have a Future in New Zealand?’ are 
available at:   
 http://www.scientists.org.nz/posts/2012/04/nzas-conference-2012-speaker-presentations

The first article in this issue of New Zealand Science Re-
view arose from a presentation at this year’s annual NZAS  
conference*.

In Trapped in the postdoctoral void: Lack of postdoctoral 
opportunities in New Zealand forces emerging researchers to 
exit science or seek employment overseas, authors Melanie 
Massaro, Krithika Yogeeswaran and Amanda Black share their 
concerns about the current New Zealand science system and 
the plight of PhD graduates attempting to secure appropriate 
postdoctoral training.  

The authors point out that the common belief – that emerg-
ing New Zealand researchers go on after PhD completion to 
undertake 1–3 years of postdoctoral training after which they 
transition into continuing, full-time positions – is far from the 
truth. Rather, to successfully compete for the limited full-time 
research positions, emerging researchers need to have received 
both dependent and independent postdoctoral training. This 
can take up to 10 years before they have sufficient research 
experience and publications to be competitive for a permanent 
position. The lack of such postdoctoral opportunities in New 
Zealand forces many talented emerging researchers to go over-
seas to remain in science.

The authors present an array of suggestions to alleviate 
the current problems facing ‘postdocs’ through reform of New 
Zealand’s tertiary education system and changes to current 
funding models. 

A 1992 government-instigated Review of Science in New 
Zealand stated: ‘Revised geological mapping at a scale of 
1:250 000 is urgently required.’ (MoRST 1993). After a success-
ful bid for funding from the then newly created Foundation for 
Research, Science and Technology, the QMAP (Quarter-million 
MAP) project began.

In Completion of a new national geological map series 
– the QMAP project, Mark Rattenbury describes the 18-year 
project that has resulted in a world-first example of a national 
geological map series conceived and implemented using GIS 
technology. The high degree of logical consistency between 
the 21 individual map sheets that were developed and the early 

adoption of controlled terminology has facilitated production 
of the combined QMAP Seamless GIS dataset.

Ray notes that the project began early in the era of com-
petitive Public Good Science Funding administered by FRST. 
Starting with the initial bid in 1993 followed by two periods of 
re-bidding in 1998 and 2004, with intervening funding roll-overs 
(requiring new contracting) in 1996, 2000 and 2002, the QMAP 
project had on-going financial support from FRST.  While the 
episodic bidding, reviews, and negotiations were distractions 
from a highly focused, prescriptive, long-term project, the 
competitive funding model requirements contributed to the 
successful project outcome and completion.

In Patents and innovation: Why is government policy for one 
so badly out of alignment with the other? Patent Attorney Doug 
Calhourn shares insights into the connection between innovation 
and patents. Drawing on his 32-year career in New Zealand, he 
provides us with a primer on patent economics, an account of 
recent government-initiated reports and analyses, and impend-
ing patent legislation, and offers suggestions for an integrated 
innovation/patent policy for successful technology transfer.  The 
latter, Doug hopes, will rise from the recent formation of the 
Ministry for Business, Innovation and Employment.

In memory 
Finally in this issue of the Review we carry an obituary for Dr 
Barbara Louise Ryan.  Louise made an outstanding contribution 
to the New Zealand Association of Scientists, from her elec-
tion to Council in 1978 to her resignation for health reasons 
in 2006. Initially she served as Hon Secretary, and then from 
1982 as Hon Treasurer, a position she held until 2005.  In ad-
dition to managing the finances, Louise took responsibility for 
NZAS membership and the distribution of the Review. Louise’s 
contribution to the Association, along with her services to the 
general community and public understanding of Parliamentary 
electoral matters exemplified unassuming greatness.

Allen Petrey
Editor 

MoRST 1993. Review of geology and energy research. MoRST 
Science Review 7. Ministry of Research, Science and Technology, 
Wellington
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Introduction
For the recent conference ‘Do emerging scientists have a future 
in New Zealand’ organised by the New Zealand Association of 
Scientists (NZAS) on 16 April 2012, we presented a talk entitled 
‘Trapped in the postdoctoral void’ to highlight the plight that 
faces most PhD graduates in New Zealand. The conference 
was organised in response to an open letter we drafted to the 
Ministry of Science and Innovation in September 2011 to voice 
our concern over funding changes that led to the reallocation 
of resources from the discontinued Foundation for Research, 
Science and Technology Postdoctoral Fellowship scheme to 
the Rutherford Discovery Fellowships. It was signed by 560 
New Zealand researchers and catalysed a national dialogue on 
what the future holds for emerging researchers in New Zealand. 
Following this meeting, we were invited to write an article to 
express our concerns about the current New Zealand science 
system and suggest ways to improve the situation. While our 
concerns and suggestions are strongly relevant to the natural  
sciences, many apply to broader academia as well. 

The importance of postdoctoral training
Postdoctoral training is a crucial and necessary step in most 
researchers’ career development and progression. Postdoctoral 
positions are typically fixed-term (usually 2–5 years) and often 
offer the first employment opportunity for aspiring research-
ers. Contrary to common belief, this apprenticeship period 
is no longer just 1–3 years post-PhD (Figure 1a). Nowadays, 
the postdoctoral period can span up to ten years (occasionally 
longer, Figure 1b). Researchers in many disciplines must under-
take multiple postdoctoral positions before they have sufficient 
research experience and publications to be competitive for a 
permanent position in a university or research institute. 

Postdoctoral training enables PhD graduates to hone and 
expand the breadth of their research skills and most importantly 
gain independence as a researcher. Many scientists conduct 

Article

Trapped in the postdoctoral void: 
Lack of postdoctoral opportunities in New Zealand forces emerging 
researchers to exit science or seek employment overseas
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Melanie Massaro received a BSc in biology from the University of Greifswald in Germany. In 2000 she 
completed her MSc at Memorial University of Newfoundland followed by a PhD from the University of 
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genomics. Dr Yogeeswaran is currently researching the biochemistry and cell biology of lipotubuloids in  
Ornithogalum spp. as a research assistant at the University of Canterbury. 
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Figure 1. Education and Career Progression of a New Zealand Researcher.
1a. Common Belief  
Following 3–4 years of doctoral training in the tertiary education sector, emerging researchers go on to undertake 
1–3 years of postdoctoral training after which they transition into continuing, fulltime positions at academic or research 
institutions, or in the private sector.

1b. Reality  
Today, thousands of PhDs are trained in New Zealand’s tertiary education sector. However, after PhD completion, 
postdoctoral opportunities are highly restricted in number, scope and accessibility for New Zealand’s PhDs. In order to 
successfully compete for limited continuing, fulltime research positions, emerging researchers need to have received 
quality dependent and independent postdoctoral training, and the lack of postdoctoral opportunities in New Zealand 
forces many talented emerging researchers to go overseas to remain in science. 

some of their best research in their postdoctoral years because 
they have limited lecturing and administrative responsibilities 
and are likely to take a fresh approach to answering pressing 
questions. Furthermore, postdoctoral training provides an oppor-
tunity to develop valuable transferable skills that are beyond the 
scope of doctoral training in New Zealand, thus improving both 
academic and non-academic career prospects for PhD graduates. 
For example, researchers acquire important communication and 
management skills while providing hands-on student training 
and mentoring on behalf of full-time academics, whose time 
is consumed by other responsibilities. As such, postdoctoral 
researchers play a vital role in the education of postgraduate 
students by ensuring the quality of their training and the smooth 
operation of research laboratories within academic institu-
tions, and hence, have been rightly described as the ‘Invisible 
University’ (Curtis 1969, Travis 1992, http://harvardmagazine.
com/2001/05/the-invisible-university.html).

Dependent postdoctoral positions
Postdoctoral positions are of two varieties. Following the 
completion of their PhD, graduates typically seek dependent 
postdoctoral positions. A dependent position is funded through 
a grant (e.g. Marsden, Ministry of Science and Innovation, 

etc.) that has been obtained by a senior researcher/principal 
investigator (PI). The research that is carried out by a depend-
ent postdoctoral researcher is therefore strongly determined by 
the PI’s interests and research focus. Moreover, the PI leads the 
research team and controls the budget for the project. This type 
of postdoctoral opportunity will provide the emerging researcher 
with enhanced research skills, publications, networking and 
mentoring opportunities and is especially important for recent 
PhD graduates.

Independent postdoctoral positions
The other type of postdoctoral opportunity is an independent 
fellowship. In contrast to dependent postdoctoral positions, in-
dependent fellowships, such as the former New Zealand Science, 
Research and Technology (FRST) Postdoctoral Fellowships, 
fund the postdoctoral fellows directly. Although a senior re-
searcher acts as a ‘mentor’, the independent postdoctoral fellow 
conceives the research ideas, executes the project independently 
and is responsible for overseeing the research budget. So, in 
addition to the advantages offered by dependent postdoctoral 
positions, independent postdoctoral fellowships allow emerg-
ing scientists to gain leadership and management skills and to 
develop a research programme that is their own. Having at least 
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Figure 2 (above and opposite). The Amazing New Zealand PhD Machine and New Zealand’s Postdoctoral Void.
(Illustrator: Krithika Yogeeswaran)

2a.  The promise
The lure and hype of tertiary education draws many into ‘The Amazing New Zealand PhD Machine’.
2b. The slog  
New Zealand PhDs get turned out in large numbers and the government rewards universities accordingly. Full of dreams, 
these emerging researchers are unaware that the 3–4 year ‘PhD incubation period’ in New Zealand is insufficient to compete 
with their international peers.
2c. The reality
Welcome to ‘New Zealand’s Postdoctoral Void’. A few lucky PhDs get scarce postdoctoral fellowship opportunities in New 
Zealand and are still poorly prepared to compete with those receiving training abroad for limited academic jobs. Some leave 
New Zealand in order to stay in science. Many circle endlessly on the infinite loop of fixed-term contracts, providing mean-
ingful support to academia but with poor career progression prospects. Some disappear into the abyss as overqualified and 
unemployed dead capital. Some crawl out and seek alternative career paths leaving science and research altogether. 

one independent postdoctoral opportunity strongly positions an 
emerging researcher for academic job success and is clearly a 
logical second step following a dependent postdoctoral position 
in the sciences.  

We strongly believe that both types of postdoctoral oppor-
tunities are equally important in a young investigator’s training 
and that they are essential steps in the successful career progres-
sion of New Zealand PhDs into permanent research positions.

Problems in the New Zealand science 
system and potential solutions
Problem: Oversupply of PhD graduates and the 
erosion of quality teaching
New Zealand universities train thousands of PhD graduates an-
nually, well beyond the number required to fill future positions 
in universities, research institutes and the private sector, and the 
number has been steadily rising (New Zealand Ministry of Edu-
cation data). In 2010, 7,916 students were enrolled in a doctoral 
programme at a New Zealand University, and of those, 5,120 

were domestic students (New Zealand Ministry of Education 
data). Although supply has far outstripped demand, New Zea-
land universities continue to encourage more students to enrol 
in doctoral programmes (Fig. 2a). Financial reasons appear to 
drive this trend. In addition to a student’s tuition for the 3–4 years 
that it takes to complete the PhD, universities receive consider-
able funding from the government. For each year the student is 
enrolled, the hosting university receives a Student Achievement 
Component, which is currently NZ$8,189–26,154 /year for up 
to four years, depending on the field of study (http://www.tec.
govt.nz). Additionally, universities receive a bonus payment 
via the Research Degree Component of the Performance-Based 
Research Fund (PBRF), currently ~$45,000/student spread over 
three years, once the student completes a PhD (PBRF-2009 An-
nual Report; Prof. Paula Jameson, pers. comm.). These financial 
incentives fuel ‘the Amazing New Zealand PhD Machine’ (Fig. 
2a and 2b).  

The logic behind these well-intentioned government incen-
tives is that a highly educated population will drive New Zea-
land’s economic growth and prosperity. However, the focus of 

2a
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these on quantity, producing as many PhDs as possible, rather 
than quality, is deeply misguided and at the expense of students. 
Prospective doctoral students are not presented with the fact 
that job prospects for careers in science – including those in the 
private sector – are dismal in New Zealand. Instead they embark 
on a journey through the ‘Amazing PhD Machine’ without ever 
realising that they could work extremely hard (Fig. 2b) and still 
end up in the void that follows doctoral training (Fig 2c).  

These government schemes, through which universities are 
funded depending on student numbers, are problematic not only 
because they create an oversupply of PhD graduates, but also 
because they indirectly compromise the standards of teaching 
and training. Who educates the growing number of PhD students 
in New Zealand? While the number of doctoral students has 
almost doubled, from 4,263 students in 2003 to 7,916 students 
in 2010 (New Zealand Ministry of Education data), the number 

2b

2c
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of academic staff has not increased accordingly. Because of these 
financial incentives, university management exerts pressure on 
faculties to accept a growing number of PhD students into their 
research groups. Concurrently, the number of postdoctoral re-
searchers, who provide much of the hands-on advice to students, 
has been declining (Ministry of Science and Innovation). Once 
again, the ‘Amazing New Zealand PhD Machine’ is working at 
the expense of emerging scientists. It creates an oversupply of 
PhD students, who do not necessarily receive the best possible 
education and training to ensure that they will be competitive 
when applying for limited job opportunities. After all, it is the 
skills that PhD students obtain during their training – not the 
PhD title – that empower graduates to get jobs.

The disparity of PhD graduate numbers compared with actu-
al job opportunities is not only a problem in New Zealand but is 
prevalent in many countries (Cyranoski et al. 2011; http://www.
economist.com/node/17723223). Some international scientists 
have gone so far as to call for a complete reform of their current 
PhD system (Cyranoski et al. 2011; Taylor 2011; McCook 2011). 
Some countries have recognised that too often PhD graduates 
leave universities without the right skills to allow them to obtain 
jobs beyond academia. Hence, governmental science funding 
bodies have created training centres. Examples include the UK 
Doctoral Training Centres, and programmes such as the US 
Integrative Graduate Education and Research Traineeship and 
the Canadian Collaborative Research and Training Experience 
Program. These train students in interdisciplinary skills, provid-
ing them with a unique but wider set of transferable skills that 
students can apply in a range of different jobs (McCook 2011; 
Cressey 2012). We believe that New Zealand would similarly 
benefit from a careful review of its current tertiary education 
policies and university operations. 

Solution: Suggestions for reform 
Universities need to start focusing on the quality of training, 
not the quantity of students, because lowered standards devalue 
New Zealand degrees. The role of the government is to kick-start 
this reform process by rethinking the current funding system for 
universities and shift support from quantity policies that reward 
student number and retention, to quality policies that support 
high-calibre, broad knowledge-based, interdisciplinary train-
ing of students and their successful transition into productive 
careers that benefit New Zealand’s economy. After all, this is 
the ultimate objective of the investment of taxpayer dollars into 
tertiary education. The current PhD system is not sustainable, 
and unless universities start focusing on quality education, New 
Zealand universities will not be able to compete in a world 
where online education from high-ranking universities across 
the world is becoming increasingly accessible.

Accreditation
According to the Council for Higher Education Accreditation 
(USA), 467 government or independently-run, quality assurance 
and accreditation agencies currently operate in 175 countries 
and offer accreditation to degree programmes that uphold and 
maintain high standards (http://chea.org/intdb/list.asp?key=c ). 
Accreditation of degree programmes in New Zealand by reputed 
international accreditation agencies, or by a newly formed New 
Zealand accreditation agency, is one strategy to help ensure 
the maintenance of high standards of degree programmes and 
courses on offer at New Zealand universities. Such accredited 
degree programmes would attract bright local and international 

students and improve their career prospects, by assuring pro-
spective students and future employers of the quality of the 
education they will receive.    

Interdisciplinary and transferable skills training
New Zealand universities are increasingly run like businesses, 
with colleges, schools and departments competing for limited 
resources within universities. This forces departments to encour-
age their students to enrol in courses or programmes within, 
rather than between departments/colleges. Encouraging students 
to freely access programmes between departments and learn di-
rectly from the best local expertise available would provide them 
with a quality-assured, stronger and wider knowledge base, and 
challenge them to look at scientific problems from a variety of 
angles. For example, coupling PhD training in the sciences with 
business management for a PhD–MBA degree would provide 
graduates with a larger set of transferable skills and with the 
necessary entrepreneurial skills to successfully build start-up 
companies. Introducing more structured interdisciplinary PhD 
programmes, in line with current and future needs of New Zea-
land’s economy, may catalyse the kind of innovative start-up 
culture that could help foster a knowledge economy.

Additionally, all PhD students would benefit greatly from 
comprehensive courses in writing, statistics and communica-
tion, which are valuable skills that are important for success 
in academia and are transferable to a wide array of alternative 
career paths. Standardised cross-disciplinary offerings of such 
courses in our PhD curricula would enhance vastly our students’ 
career prospects. 

These approaches enable efficient and optimal utilisation 
of universities’ vast intellectual resources and ensure a vibrant 
cooperative interdisciplinary environment within universities. 
Tertiary education providers in post-earthquake Christchurch 
are currently presented with a unique opportunity for reform. 
Introducing interdisciplinary programmes would (i) ensure the 
quality and diversity of programmes on offer and (ii) benefit 
students’ long-term success far more effectively than the system-
atic axing of programmes with low student numbers. Moreover, 
it would create a university that is simultaneously robust and 
adaptable to changes in the real world.  

Provide incentives to universities to offer 
postdoctoral training
It is necessary to recognise that the completion of a doctoral 
programme is only the first step in the education of an emerg-
ing researcher, and postdoctoral training is an important second 
step. To ensure that more of our brightest emerging scientists 
can complete their training in New Zealand and be competitive 
for local and international jobs, government incentives for PhD 
graduates should be extended to cover postdoctoral opportuni-
ties. This would shift the focus to producing high-quality gradu-
ates with a full skill set to make them truly job-worthy. At the 
moment, the government funds universities to train thousands of 
PhD students, while in contrast, they support only a few hundred 
postdoctoral researchers per year (323 in 2009/10, see Table 1) 
and sadly even this number is steadily declining [Dr Prue Wil-
liams’ presentation at the NZAS conference( http://scientists.
org.nz/files/posts/admin/Williams-NZAS%202012.pdf)]. This 
imbalance could be addressed by re-directing some of the gov-
ernmental funds currently provided to universities for doctoral 
students towards the training of postdoctoral researchers. This 
would provide a financial incentive for universities and research 
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institutions to create and support more postdoctoral employment 
opportunities, both benefitting emerging scientists who seek 
post-PhD employment and PhD students, who will receive more 
hands-on mentoring by postdoctoral researchers.

Problem: Disincentives for creating and maintaining 
dependent postdoctoral positions 
Today, dependent postdoctoral opportunities in New Zealand 
are limited in number (~140 in 2009/10, see Table 1) and scope 
as they are not equally accessible to all bright PhDs. Due to a 
number of disincentives, dependent postdoctoral opportunities 
are heavily restricted to grant and resource-rich research groups 
in a few areas of specialisation, thus hindering the prospects of 
career advancement for many bright New Zealand PhDs.  

High overheads on postdoctoral salaries
One of the main obstacles to overcome when trying to create 
postdoctoral positions in the current New Zealand science 
system are large institutional overheads charged on the salaries 
of postdoctoral researchers. These overheads have fluctuated 
over the last several years and currently range between 70% 
and 120% depending on the research institution and the fund-
ing source. Principal Investigators (PIs) who wish to incorpo-
rate a postdoctoral researcher as part of a project have to find 
~ NZ$60,000/year to pay the postdoctoral fellow and an addi-
tional ~ NZ$42,000–72,000/year to pay institutional overheads. 
This cost of ~ NZ$102,000–132,000/year to employ a single 
postdoctoral researcher is a sum that is equivalent to an Associ-
ate Professor’s salary. Since research funds are often limited, 
PIs simply cannot afford to include a postdoctoral researcher 
on their grant application, because it would leave insufficient 
funds to conduct the research itself. This disadvantage is most 
strongly felt by laboratory-based sciences where experiments 
require expensive equipment and reagents. Including a postdoc-
toral researcher on a Marsden grant at 0.4 FTE or less – usually 
an affordable option within a grant budget – would only cover 
their salary component but not the overheads. Therefore, this is 
rarely an avenue supported by Heads of Departments and host 
institutions. In contrast, PhD students only cost ~ NZ$25,000 
/year on a project and no overheads; hence PIs can theoretically 
include up to five PhD students for the price of one postdoctoral 
researcher in a grant application. 

Solution 
While we understand that there is a cost to including and 
housing a postdoctoral researcher in an institution, we believe 
that the current overhead charges on postdoctoral salaries are 
disproportionately high and should be brought down. Postdoc-
toral researchers are charged the same amount of overheads as 
continuing staff, although they do not receive the same level 
of support from institutions in terms of office space, resources, 
access to internal funding (capital expenditure funds, etc.) and 
support from technical staff. Transparency and detailed account-
ing of the costs involved to house a postdoctoral researcher, 
including potential interdisciplinary differences in costs, should 
help resolve this issue. Funding bodies can further encourage 
transparency of overhead costs by simply capping the amount 
of overheads that can be charged on postdoctoral salaries unless 
institutions provide detailed proof to the contrary. 

Reducing overheads on postdoctoral salaries will empower 
all PIs to include postdoctoral researchers in their groups, 
providing quality assurance to their PhDs in training and post-
doctoral opportunities for bright New Zealand PhD graduates. 
Moreover, from a broader perspective, it will encourage science 
diversity that will drive innovation and entrepreneurship across 
disciplines, overall leading to a balanced and healthy New 
Zealand science system.

Misuse of the Performance Based Research 
Funding Rankings
PBRF has been around for more than a decade, and this year’s 
round (2012) will be the third assessment of academics’ indi-
vidual research gains and highlights over a 6-year period.1 The 
resulting assessment divides an individual’s research efforts 
into three categories – research outputs (ROs), peer esteem 
(PE), and contributions to the research environment (CRE) 
(Cupples & Pawson 2012). These categories form the basis of 
individual academic rankings of an A, B or C in the research 
active category, or R denoting research inactivity. It is the sum 
of these individual scores that determines the level of funding 
universities will receive from government via the Tertiary Edu-
cation Commission (TEC). The New Zealand PBRF system has 

Table 1. Number of postdoctoral positions (full-time equivalents) from 2006 to 2009.
(Reproduced with permission from the Ministry of Science and Innovation.)

Funding source* 2006/07 2007/08 2008/09 2009/10

FRST 263 258 207 181
HRC   55   69   74   72
RSNZ   67   59   64   70

TOTAL 384 386 345 323

*FRST – Foundation for Research, Science and Technology. (Please note that the FRST Fellowship scheme 
provided support for independent postdoctoral fellows and was axed in 2010, hence from 2010 to 2013 the number of 
postdoctoral researchers on the scheme is expected to reduce to 0.)
HRC – Health Research Council of New Zealand. (Provides dependent postdoctoral support through grants to medical 
researchers and ~4 independent fellowships to support research into Mäori and Pacific Islander health issues.)
RSNZ – Royal Society of New Zealand. (Provides dependent postdoctoral support indirectly through Marsden Grants 
to academic researchers, and more recently through Rutherford Discovery Fellowships and independent postdoctoral 
support directly through 2–4 Royal Society of New Zealand Postdoctoral Fellowships.)

1 See http://www.tec.govt.nz/Funding/Fund-finder/Performance-Based-
Research-Fund-PBRF-/
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many similarities to the preceding British Research Assessment 
Exercise (RAE), which was subject to much criticism and has 
since been replaced with the Research Excellence Framework 
(www.ref.ac.uk). Because the amount of funding received by 
New Zealand universities through PBRF makes up a substan-
tial amount of revenue, there is considerable pressure from 
university management to maximise research outputs to gain 
the highest collective ranking possible. 

Any researcher within a university who produced fewer 
than four publications within a 6-year assessment period is 
rated ‘research inactive’ (R). To maximise their overall rank-
ing, some universities choose to penalise their departments for 
any staff that rank R. However, many new researchers in New 
Zealand do not have uninterrupted employment during these 
6-year evaluation periods and they may have had one or several 
fixed-term positions that may not even be full-time (< 1.0 FTE, 
see page 38). Therefore, it is not surprising that some emerg-
ing researchers may struggle to produce the necessary output 
to earn a C rank. Nevertheless, according to the current rules, 
emerging researchers have to be included in the PBRF assess-
ment. While PBRF recognises that career breaks may occur in 
the postdoctoral period and have introduced a special category 
of research inactivity for these cases, institutional policies to 
charge departments for their R-ranking emerging researchers are 
still in place. In some disciplines, even postdoctoral researchers 
with continuous, full-time employment are unlikely to have an 
extensive publication record, and therefore, may find it difficult 
to rank higher than a C. Hence, in the current system, depart-
ments have adopted tactics that increasingly deny employment 
to emerging researchers, even those with a potential C ranking, 
as there is the real risk of financial penalties in the form of 
decreased revenue. Sadly the PBRF system is becoming more 
the default measure of employability within universities, and 
universities are ignoring their wider moral obligations to foster 
and train emerging researchers beyond the PhD.

Solution
The PBRF scheme rewards longevity, thus there is no real 
benefit to postdoctoral researchers and researchers on fixed 
term contracts to undertake this assessment. Consequently 
postdoctoral researchers and fixed-term contractors should be 
excluded from direct assessment. Instead, any research output 
generated by postdoctoral researchers, and their contributions 
to the research environment (student mentoring, laboratory 
management), should be recognised, and gain reward for the 
host department. Just as universities receive a bonus payment 
via the Research Degree Component of the PBRF, the govern-
ment could introduce a Research Apprenticeship Component 
that provides universities with funds for postdoctoral researchers 
that complete their training. Such an Apprenticeship Compo-
nent may encourage universities to create more postdoctoral 
opportunities. 

Problem: The lack of independent postdoctoral 
fellowships
 A country’s wealth and success increasingly depends on 

its ability to train, attract and retain quality individuals in 
every level of the Research and Development chain. The 
loss of postdoctoral fellowships is a significant break in this 
chain.

(Professor Geoff Chase, University of Canterbury) 

The axing of the single major source of independent postdoctoral 
funding (the FRST Fellowships) in 2010, has dealt a severe blow 
to the number and quality of career research scientists that can 
complete their training in New Zealand. These FRST fellow-
ships provided grants to early career researchers (0–5 years 
post-PhD), allowing these scientists to bridge the gap between 
PhD completion and permanent positions of employment (Dr 
Prue Williams,  pers. comm.). These fellowships provided the 
fellow’s salary and some research funding (~ NZ$29,000 per 
annum) for a period of three years. Promising New Zealand 
PhD graduates were awarded these fellowships to develop their 
own research interests and gain leadership skills, making this 
one of the best, forward-thinking postdoctoral schemes. Since 
these fellowships were only available to researchers with New 
Zealand citizenship or permanent residency who did not have 
permanent employment, they also provided fixed-term employ-
ment to emerging researchers. At the time of discontinuation of 
this scheme, the Foundation supported 181 fellows (Table 1). 
The majority of the funds that were used to support the FRST 
postdoctoral scheme were diverted to the Rutherford Discovery 
Fellowships, which do not support postdoctoral researchers to 
the same extent (see below).   

With the last of the FRST fellows running out of support this 
year, New Zealand will have effectively reduced the number of 
independent postdoctoral fellows in training to only a handful 
per year. The remaining independent fellowships are financed 
by the Rutherford Foundation and administered through the 
Royal Society of New Zealand (New Zealand Postdoctoral 
Fellowships, offering two years of support to 2–4 fellows/year), 
and the Health Research Council (offering ~ 4 independent 
fellowships/year to researchers working on Mäori and Pacific 
Islanders health issues). This severe bottleneck curtails the 
academic career prospects of the majority of New Zealand PhD 
graduates. Most emerging scientists, including the best and 
brightest, are forced to emigrate in order to pursue a career in 
science or re-train for alternative career paths (Fig. 2c) unless 
this problem is addressed. 

Solution
There is an urgent need to support and establish more inde-
pendent postdoctoral schemes that focus on the quality of the 
applicant and their potential to contribute meaningfully to New 
Zealand science. Independent postdoctoral positions enrich the 
science sector, because they allow the creation of innovative and 
novel research avenues that will benefit New Zealand signifi-
cantly in the future. Funding to create new schemes must come 
from the government, institutions and the private sector. Crea-
tive strategies can also be employed to ensure that postdoctoral 
researchers are absorbed effectively into the workforce after 
training. For example, to train leaders in research and develop-
ment, New Zealand companies should think about investing 
in independent postdoctoral schemes that will enable bright 
PhD graduates the opportunity to train effectively at research 
institutions, in exchange for their commitment to work in their 
companies for a fixed period of time.

Problem: Repercussions of the Rutherford 
Discovery Fellowships
The Rutherford Discovery Fellowships (RDFs) were created 
with an aim to attract and retain New Zealand’s most talented 
early to mid-career researchers and encourage their career 
development by enabling them to establish a track record for 
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future research leadership (Proposal Guidelines for Applicants, 
Rutherford Discovery Fellowship 2011). The formation of this 
fellowship scheme was driven by an independent review that 
found a gap in support for emerging researchers three years 
after PhD completion (misleadingly referred to as the ‘post-’ 
postdoctoral problem, see Fig. 1, http://www.morst.govt.nz/
Documents/consultations/Deloitte-MoRST-Support-evaluation.
pdf). The RDFs provide five years of salary ($70,000–90,000) 
and research funding to 10 recipients per year, and afford the 
opportunity to relieve fellows of any teaching and administrative 
duties during the fellowship period so that they can focus solely 
on research. In its original format, the fellowship was open to 
all New Zealanders 3–10 years after completion of their PhD, 
regardless of their current job status and as long as a New Zea-
land host institution was willing to support their application, and 
it stipulated that the fellow needed to be permanently employed 
by the host institution once the fellowship concluded. 

Although not explicitly intended as a postdoctoral scheme, 
this fellowship has the potential to create employment for New 
Zealand PhD graduates by creating an independent postdoctoral 
opportunity directly through the fellowship, and indirectly by 
hiring a fixed-term lecturer to take on the teaching duties of a 
Rutherford Discovery Fellow. However, the reality is that this 
well-intentioned scheme has some serious repercussions for 
postdoctoral researchers and the New Zealand education and 
science system.

Postdoctoral researchers cannot compete for 
Rutherford Discovery Fellowships
Since the original version of the RDF required its fellows to 
have permanent employment in their host institution at the end 
of the fellowship, resource-tight universities were more likely 
to support researchers that already held permanent fulltime 
academic jobs. Supporting their employed academics meant that 
universities would receive their salaries from the government 
for five years with no additional burden upon completion of the 
fellowship. However, to support a postdoctoral researcher it 
meant that after the completion of the RDF, universities would 
have to create a full-time permanent position for the candidate at 
considerable cost. Hence, it comes as no surprise that very few 
postdoctoral candidates were able to apply for the RDFs in the 
last two rounds, due to lack of host institution support. To date, 
of the 20 successful Rutherford Discovery Fellows, 16 already 
held permanent full-time positions at New Zealand institutions 
at the time they applied, while only 4 candidates were either 
brought back to New Zealand and/or did not have a permanent 
academic job at the time of application (http://www.royalso-
ciety.org.nz/programmes/funds/rutherford-discovery/). If the 
objective of this scheme is to attract and retain New Zealand’s 
most talented emerging researchers and encourage their career 
development, why are researchers that have already secured 
permanent positions in New Zealand universities eligible to 
apply in the first place? After all, these researchers have already 
succeeded in securing permanent positions and winning grants 
to support their research, and therefore they have the least in-
centive to leave New Zealand.

It is unlikely that the original review that pointed to a gap 
in support for emerging researchers (http://www.morst.govt.
nz/Documents/consultations/Deloitte-MoRST-Support-evalua-
tion.pdf) was referring to this small minority of researchers who 

have already transitioned into permanent research jobs. These 
researchers have successfully emerged from the gap and already 
have access to many departmental, university, and government 
incentives (Marsden fast-start grants, Otago Research Grants, 
etc.) to support their career development. However, there are 
ever-increasing numbers of talented young researchers trapped 
in New Zealand’s postdoctoral void (Figures 1b and 2c). These 
researchers have poor prospects for decent-paying research op-
portunities that allow them to transition into fulltime research 
jobs (see page 38). This is the group of emerging researchers 
most in need of support and opportunities. 

Solution 
Five-hundred and sixty researchers voiced their concerns about 
the RDF scheme through an open letter to the Ministry of Sci-
ence and Innovation in September 2011. In response to our letter, 
a review of the RDF scheme was held earlier this year leading 
to some minor changes in the rules. In this year’s round, only 
applicants 3-8 years post-PhD can apply and the requirement 
for host institutions to permanently employ RDFs at the end of 
the five-year period was dropped. Unfortunately, these changes 
do not address the needs of those most desperate for support. 
One way to ensure that talented researchers escape the void is 
by restricting the fellowship to candidates without permanent 
fulltime academic jobs in New Zealand.

Other negative effects of the Rutherford Discovery 
Fellowship scheme
One of the issues highlighted during the recent Ministry of 
Science and Innovation review of the RDF scheme was that 
university departments with significant financial constraints 
re-distributed the fellow’s teaching and administrative duties to 
their colleagues (Dr Prue Williams, pers. comm.). The current 
RDF scheme works at the expense of other permanent staff 
who must absorb the extra teaching duties, thereby impeding 
productivity of those staff and creating inequality in these de-
partments hosting Rutherford Discovery Fellows. In addition, 
the RDF scheme risks the lowering of teaching standards by 
relieving bright permanent academic staff from their teaching 
duties. Fellow academics selected to fill the teaching gap may 
not have the necessary expertise or time to invest fully into 
teaching these extra courses. Shouldn’t the best young academic 
staff teach our future researchers? After all, this is what students 
pay to receive – the best education available.

In some cases, fixed-term lecturers have been hired to fill 
the teaching gap and this has mitigated these problems to some 
degree. In theory, these fixed-term positions create employment 
opportunities for New Zealand PhD graduates, but in reality, 
internationally trained applicants frequently outcompete nation-
ally trained researchers, further highlighting the need to increase 
the quality of training in New Zealand.

Solution
To address all the aforementioned problems, it might be worth 
considering splitting the funding for the RDFs into two separate 
schemes. The majority of resources for salary and funding can 
be devoted to creating meaningful independent employment 
opportunities for more than just 10 promising candidates 3–10 
years past their PhD without permanent employment in New 
Zealand. The remainder of funds can be used to create an 
honorary recognition for talented early career academics with 
permanent employment in New Zealand.
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Problem: Fixed-term contractors – the growing 
postdoctoral underclass
The number of postdoctoral opportunities in New Zealand 
has always been limited. However, the concurrent trends of a 
growing number of PhD graduates and a declining number of 
postdoctoral opportunities have worsened the problem of ‘New 
Zealand’s postdoctoral void’ by several orders of magnitude. 
Thousands of talented PhD graduates wanting to contribute to 
science are left without any prospects of securing postdoctoral 
positions, academic jobs, or even jobs in the private sector. What 
happens to those in the postdoctoral void?  

In order to keep their foot in the door, many choose to accept 
fixed-term contracts to lecture or work as research assistants on 
various projects.  The funding for these types of positions comes 
from a variety of sources (Marsden buy-outs, institutional buy-
outs, small grants, etc.). While some fixed-term contracts are 
full-time, of reasonable duration (one or more years) and provide 
favorable salaries (NZ$40,000+), many of these contracts only 
offer part-time and short-term (<1 year) employment. Many 
contractors only earn ~ NZ$5,000–20,000 /year – less than a 
PhD scholarship. A fixed-term lecturer is paid the equivalent of 
a day’s worth of lecturer salary (~ $250) per lecture delivered 
and is generally contracted to teach a fixed number of lectures. 
A research assistant with a PhD will be paid for a fixed number 
of hours (depending on the amount of money available) at a rate 
of NZ$25–29/hour. For a fixed-term researcher/lecturer with 
research career ambitions, these opportunities are taken in the 
absence of proper postdoctoral positions. To make the most of 
these opportunities, contractors often invest many unpaid hours 
to update and develop innovative curricula for the courses they 
teach or to push their research contributions to the point that they 
can publish. Hence, they provide quality teaching and research 
for the institution at a fraction of the cost of a true permanent 
academic or postdoctoral researcher. But for young scientists, 
these contract jobs seldom cover the household bills or offer 
sufficient training, and provide only a limited scope for career 
progression and improvement. Very few PhD graduates on the 
endless loop of fixed-term contracts are successful in eventually 
transitioning into full-time positions, regardless of their talent 
and potential. Instead, they form the growing underclass that 
has developed from the postdoctoral void, providing meaningful 
contributions and support to academia and full-time academics 
at the expense of their own careers. Soon fixed-term contract 
work may be the only post-PhD experience available in certain 
fields. As more and more PhD graduates are turned out, the 
supply of this cheap labour force will only increase – who will 
look out for their interest? 

Solution
While it is clear that all PhDs and postdoctoral researchers 
cannot expect to secure fulltime research positions, there is 
still a need for quality support at all research institutions, as 
highlighted by the number of fixed-term contract workers. In 
some institutions, research support positions like technicians, 
laboratory managers and tutors exist, but having a PhD may 
be considered an over-qualification for these more secure jobs 
with clear career-progression pathways. This should not be the 
case, and PhDs ought to be considered seriously for these jobs. 
In other countries, ‘research associate’ positions exist, with 
responsibilities to support research at the institution. Unlike 
fixed-term positions, these positions are long-term and come 

with benefits and better pay, providing better job security and 
alternative career paths for qualified PhD graduates. Incentives 
that encourage research institutions to allow high-quality fixed-
term staff the opportunity to transition into such research-as-
sociate positions would be beneficial for the career prospects of 
PhD graduates and would allow these highly trained individuals 
more meaningful opportunities to do what they have been trained 
to do for a living.

Summary and Conclusions
Postdoctoral training is an important intermediate step bridging 
the completion of a PhD with securing a long-term job. Postdoc-
toral researchers play a crucial role in training students and are 
a key component of a thriving research community. The current 
state of affairs in the New Zealand science system is cause for 
much concern, with universities training ever-increasing num-
bers of PhD students and all research institutions supporting 
declining numbers of postdoctoral positions. The increasing 
production of PhD graduates is an international phenomenon, 
creating a worldwide problem of insufficient research jobs for a 
growing number of emerging scientists. However, the alarming 
reduction in postdoctoral training opportunities is unique to New 
Zealand and is highly detrimental to the career progression of 
bright emerging researchers. Both trends appear to be strongly 
driven by financial motivations. This pattern leads to an ero-
sion of quality tertiary education that will be unsustainable in 
the long-term. 

We have made several suggestions that could help alleviate 
this imbalance through reform of New Zealand’s tertiary edu-
cation system and changes to current funding models. Urgent 
support is required for strategies and initiatives that will help: 

• Focus on production of quality PhDs in New Zealand that 
are highly competitive for limited job opportunities, and 
assist them in the successful transition into academic and 
non-academic career paths,

• Remove the financial disincentives for creating and main-
taining postdoctoral positions in New Zealand, and

• Increase the number, quality and types of postdoctoral op-
portunities in New Zealand, allowing talented PhDs of all 
specialisations to gain the full spectrum of postdoctoral 
training in New Zealand to be job-worthy. 
If the science community is to thrive and New Zealand is to 

be ‘the place where talent wants to be’ (the late Professor Sir 
Paul Callaghan, McDiarmid Institute), then the New Zealand 
government and institutions need to recognise that postdoctoral 
researchers are a valuable asset to the tertiary education sector 
and are worth investing in. Concomitant with improvements in 
training, importance must be given to teaching widely transfer-
able skills that can ensure effective transition to employment 
of our educated youth in a manner that will best benefit New 
Zealand’s economy.
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Press release

Job cuts at NIWA Lauder: World-class science canned
New Zealand Association of Scientists, 6 July 2012

It has been announced that NIWA plans to cut a number of senior science jobs at its Lauder office in Central Otago. 
These scientists are involved in making critical measurements of Southern Hemisphere climate and atmospheric 
ozone and will lose their jobs in September. “This will spell the end of the world-class climate measurement sci-
ence programme at Lauder”, said NZAS Past President, Associate Professor James Renwick.

The Lauder office is a key component of several global atmosphere and climate observing programmes. It 
is one of very few such sites in the Southern Hemisphere. The NIWA web site itself notes, “Lauder is one of five 
global charter sites in the international Network for the Detection of Atmospheric Composition Change. Conse-
quently, it has some of the best instruments in the world for atmospheric research.” It is a major New Zealand 
contribution to international science and is crucial to understanding issues such as ozone depletion.

Professor Renwick said “Reducing the Lauder laboratory to a shell, without the resources to continue the sci-
ence that has made it internationally famous, is a travesty. This proposal will do serious damage to New Zealand’s 
international reputation, involvement in international science and our ability to benefit from it.”

The government claims to be committed to science, and to making New Zealand a ‘smart nation’. But destroying 
long-standing, world-class scientific capability is not the way to get there. New Zealand cannot become a smart 
economy without proper support for fundamental observation, analysis and research. “Scientific capability of this 
quality takes decades to develop but can be destroyed with the flick of a bureaucrat’s pen. While we as citizens 
fully understand the need to make savings in fiscally troubled times, sacrificing long-term capability of proven 
value to the international scientific community is extremely short-sighted”, said Professor Renwick.

“It is another indication that New Zealand is unwilling to make the commitment to investment in science that 
nations such as Singapore have done” he said. “This is not the time to downsize atmospheric monitoring and 
research, but rather to support it in line with global recognition of its importance.”



New Zealand Science Review Vol 69 (2) 2012 41

Introduction
Geological maps provide a fundamental resource that underpins 
geoscience research and is widely applied into New Zealand 
industry and society. GNS Science and its New Zealand Geo-
logical Survey predecessor have been making geological maps 
of New Zealand for almost 150 years. The maps reflect the 
stored knowledge and the paradigms of their generation; they 
are interpretations based on observation and they are the testing 
grounds of geological concepts and process-related hypotheses. 
As such, geological maps have a shelf life. Continued data 
collection coupled with evolving ideas will render existing 
geological maps increasingly obsolete with time.

From 1956 until 1968 the New Zealand Geological Survey 
devoted most of its available resources to the production of a 
series of 1:250 000 geological maps covering all of the coun-
try. Known informally as the “4-mile” series (four miles to the 
inch, approximating the published scale), the map series was 
a triumph in that it portrayed regional New Zealand geology 
with uniformity and a consistent mapping philosophy. The 
series served science and other end-user needs well for several 
decades but, by the 1980s, amidst a highly productive period 
of research by government, academic and industry geologists, 
and the embracing of plate tectonic theory amongst others, these 
maps were becoming noticeably outdated. 

The QMAP project
A 1992 government-instigated Review of Science in New 
Zealand stated “Revised geological mapping at a scale of 
1:250 000 is urgently required. …” (Ministry of Research, 
Science and Technology 1993). A subsequent bid for funding 
from the newly created Foundation for Research, Science and 
Technology (FRST) to support a new national mapping project 
was successful.

The QMAP (Quarter-million MAP) project began with a 
significant planning phase, in terms of individual map sheet 
resourcing, timing and costing as well as establishing map pro-
duction processes and procedures. At any one time a core team 
of 10–15 geologists and technical support specialists based in the 
Lower Hutt and Dunedin offices of GNS Science were doing the 
bulk of the fieldwork, compilation and map and text production. 
More than 200 geologists, field assistants, GIS and text pro- 
duction support staff and reviewers contributed to the project 
over its 18 year duration (Fig. 1). Key contributions were made 
by subcontracted geologists with specialist local knowledge. The 
cooperation of New Zealand universities in allowing access to 
theses and other unpublished information improved the quality 
and efficiency of producing the new geological maps. 

A pivotal early decision was to use Geographic Information 
Systems (GIS) software to produce lithographic quality maps; 
this was at the time an unproven capability. The GIS software 
allowed considerable experimentation in terms of map colour, 
symbology and layout, and substantially reduced costs com-
pared to traditional manual cartography methods. The use of 
GIS software had another anticipated benefit and that has been 
the development of a powerful geological map spatial database. 
The use of GIS from the beginning has also enabled consistent 
terminology and data integrity standards to be established and 
maintained. 

Mapping philosophy
Geological maps are representations of real world surface 
geology. They portray information about rocks, sediments and 
structures that have been observed by geologists in the field 
and interpolated, extrapolated and interpreted from there. The 
QMAP series is broadly chronostratigraphic (time-based) and 
the colours on the maps generally reflect each map unit’s de-
positional or emplacement age, e.g. mid to pale greens represent 
Cretaceous rocks (145–65 million years) and yellows refer to 
Quaternary sediment (<2 million years). In detail, QMAP is 
also lithostratigraphic (rock-based), as most map units have 
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formalised stratigraphic names that encompass rocks with a 
unique combination of composition, age, spatial extent and 
environment of deposition/emplacement. The QMAP series is 
intended for a wide audience, with even treatment of older and 
younger rock units, and an emphasis on deposits rather than 
landforms. As a general rule the uppermost deposit or rock unit 
more than 5 metres thick has been depicted, hence veneers of 
soils, tephra, loess and scree are commonly omitted. The ac-
companying geological legends are crucial for understanding 
the map. The legends not only provide a description of each 
map unit but they also place the map units in temporal (and to 
some extent spatial) context relative to each other. The legends 
are a pictorial representation of geological history and also 
provide clues as to what lies beneath the rocks at the surface, 
especially when used with the geological cross-sections that are 
presented on each map.

Science highlights
The QMAP series has resulted in a vast new accumulation of 
data, much of it collected during fieldwork in areas that geo-
logically were poorly known. Many areas of Stewart Island 
and Fiordland for instance were unvisited prior to this and 
the contrast between the original 4-mile series and the QMAP 
series maps for these areas is marked. Through a combination 
of extensive ground traverses and observation, geochemistry 
and geochronology, a stunning pluton intrusion history has 
emerged in southern New Zealand. Intrusion of these rocks 
reflects a very high magma flux at a long-lived mid Paleozoic 
continental margin that evolved into a Mesozoic subduction 
zone on the edge of the Gondwana supercontinent (Turnbull 
& others 2010).

In Northland and East Cape the concept of significantly 
allochthonous rocks has been validated; large blocks of  
Cretaceous to Oligocene sedimentary and volcanic rock have 
been thrust southwards up to 200 km over younger rocks or 
other thrust packets (Isaac 1996; Mazengarb & Speden 2000; 
Edbrooke 2001; Edbrooke & Brook 2009). The mapping has 
shown that distal parts of the Northland Allochthon have largely 
disintegrated into melange around southern Kaipara Harbour 
and Whangaparaoa.

In the Taupo Volcanic Zone, QMAP developed a strati-
graphic map unit approach which grouped eruptives emanat-
ing from one source over a discrete time interval. Rhyolitic 
ignimbrites originating from at least eight calderas during a 
period of intense explosive volcanism in the middle Quaternary 
dominate the mapped area around Taupo and Rotorua (Edbrooke 
2005; Leonard & others 2010; Lee & others 2011). The maps 
record the impact of these super-volcanoes over large areas of 
the central North Island.

More than 20% of New Zealand’s surface geology is “grey-
wacke” – a loose yet useful term to describe the indurated, 
mostly Mesozoic sandstone and mudstone rocks forming much 
of the Southern Alps and the axial ranges of the North Island. 
These rocks are typically unfossiliferous, lack resolvable in-
ternal stratigraphy and are complexly deformed. In combination 
with parallel research that fingerprinted various constituent 
blocks of greywacke using innovative petrology, geochemistry 
and geochronology techniques, the QMAP project has achieved 
a much more coherent and detailed representation of these 
problematic rocks (e.g. Begg & Johnston 2000; Forsyth 2001; 
Rattenbury & others 2006; Cox & Barrell 2007).

International significance
The QMAP project is a world first example of national geologi-
cal map series conceived and implemented using GIS technol-
ogy. The high degree of logical consistency between the 21 
individual map sheets and the early adoption of controlled 
terminology has facilitated production of the combined QMAP 
Seamless GIS dataset. This dataset is in turn well placed to 
adopt the emerging international geological mapping data model 
standard and controlled vocabularies as well as contribute to glo-
bal interoperability initiatives such as the OneGeology project 
to produce a digital geological map of the world.

Measuring science quality and impact
Each geological map and accompanying explanatory text in the 
QMAP series underwent rigorous internal and external review as 
well as specialist editorial involvement. Yet the comparison of 
the quality and impact of fundamental science dataset resources, 
such as geological maps, against other science is fraught. The 
sector standard measure is the number of refereed science 
publications, particularly in so-called high-impact international 
journals. Geological maps are slow to produce (5–8 years),  
local (national) rather than international in their audience  
appeal, and are published outside mainstream journals. Estab-
lished citation indexes such as Scopus and ISI Web of Science 
do not generally recognise geological map series. Many usages 
of geological maps in journal article figures are not even refer-
enced, perhaps because these authors treat such map information 
as a fundamental resource. So at a superficial level, publishing a 
geological map is not a great career move for a geologist when 
numbers of publications and citations are all-important. 

The Google Scholar search engine, however, has a less rigid 
view of what constitutes a citeable piece of scientific work and 
allows a crude comparison against mainstream journal articles. 
Many of the listed Google Scholar citations of QMAP geologi-
cal maps are in “grey” literature such as reports, submissions 
and articles, demonstrating impact beyond the research science 
sphere. Even without the unacknowledged instances, the 21 
QMAP series maps have been cited 564 times, averaging 3.8 
per map per year which is a respectable level for a geoscience 
journal paper. More significant is the fact that geological maps 
are cited for decades. A geological map of Victoria Land,  
Antarctica, published as a New Zealand Geological Survey bul-
letin (Gunn & Warren 1962), is probably the most cited earth 
science publication on Antarctica (~350) and with 33 citations 
since 2007 is at a level equivalent to the top 20 of all Antarctic 
science publications.

The other important measure of geological map impact is 
map sales. Over 11 000 QMAP series maps have been sold 
($35 each), averaging around 70 per map per year, and sales 
of their digital data equivalents on CD ($30) have exceeded 
1000 copies. The sale volumes exceeded original estimates and 
many of the original print runs sold out, so 10 sheets have had 
to be reprinted. The effectiveness of steps towards free internet  
delivery of QMAP and other geological map data will need to 
be measured more in terms of data downloads in the future.
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Figure 1. The QMAP 1:250 000 Geological Map of New Zealand series consists of 21 individual geological maps, which 
are now being merged into a seamless GIS dataset. Inset A shows geological detail of the Northland Peninsula, including 
the displaced Northland Allochthon rocks with the white diagonal overprint (after Edbrooke & Brook 2009). Inset B shows 
the complexity of igneous intrusions and Paleozoic metamorphosed sedimentary rocks in southwest Fiordland (after 
Turnbull & others 2010).



New Zealand Science Review Vol 69 (2) 201244

Funding
The QMAP project began early in the era of competitive Public 
Good Science Funding administered by FRST. Starting with 
the initial bid in 1993 and two periods of re-bidding in 1998 
and 2004, with intervening funding roll-overs (requiring new 
contracting) in 1996, 2000 and 2002, the QMAP project had 
on-going financial support from FRST until 2010 (Fig. 2). The 
episodic bidding, reviews, contract drawing and negotiations 
were distractions from a highly focused and prescriptive long-
term project, but the contract periods and intervals between 
bidding lengthened throughout the course of the project. The 
competitive funding model requirement for external and inde-
pendent review at various stages through the project life con-
tributed to the successful project outcome and completion. With 
the establishment of the Ministry of Science and Innovation 
and devolution of core funding to individual Crown Research 
Institutes the funding signals are less clear into the future. The 
QMAP project, as originally envisaged, was completed in this 
early stage of core funding management by GNS Science.

Future directions
As mentioned in the introduction to this article, geological maps 
have a shelf life, and without new input the QMAP geological 
map sheets and their digital data equivalents would themselves 
become slowly obsolete. The use of GIS and the assembly of 
the QMAP Seamless GIS dataset have provided an opportunity 
to keep these geological map data current through regular and 
incremental updating. The future of printed hardcopy maps 
is less certain, as these are expensive to produce and require 
considerable resource commitment. 

The QMAP project has resulted in high-quality regional 
geological map coverage of New Zealand. The data do not, 
however, meet the need for site-specific information for building 
construction, infrastructure and other property. Use of QMAP 
data at these detailed scales is inappropriate and strongly dis-
couraged. New geological mapping projects at greater scales 
are under way to improve detail and knowledge of urban areas 
and some key resource-producing areas. These projects are also 
including 3D geological modelling as part of the suite of prod-
ucts. Mapping geologists think in 3D, and portraying geology 
as a map on a flat piece of paper under-sells their insight into 
the subsurface. Through 3D geological models they can convey Figure 2 (below and opposite). Production schedule of 

the 21 geological maps in the QMAP series (with three 
additional projects) in the context of various FRST funding 
contracts.
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their understanding more easily to the end user. The Canterbury 
earthquakes since late 2010 have resulted in re-prioritising of 
urban geological mapping, and a team of mapping geologists is 
synthesising a huge dataset of groundwater drill hole informa-
tion and newly acquired results of geotechnical probe testing 
with the aim of creating a robust 3D model of Christchurch’s 
near-surface geology. This model will then be made available 
to geotechnical specialists to assist in the evaluation of ground 
conditions for future construction work. Many other parts of 
New Zealand are vulnerable to earthquake-related damage and 
the Christchurch urban geology project will set the standard 
for geological mapping and data modelling in other cities in 
the future.
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Introduction
The then Minister of Science, Dr Wayne Mapp, announced in 
July 2009 that his top priority was to enhance the migration of 
science from the laboratory to the market place. On his watch 
we saw the 2010 CRI Taskforce Report recommend that technol-
ogy transfer should become a core responsibility of CRIs: CRIs 
should develop, invest in and manage intellectual property (IP) 
and get it off their balance sheets. In his swan song, Dr Mapp 
launched the report commissioned by the Ministry of Science 
and Innovation1, ‘Powering Innovation’. That report recom-
mended ways to improve access to and uptake of R & D in the 
high-value manufacturing and services sector (HVMSS). High-
quality technology transfer was again seen as a critical factor. 

The Patents Act 1953 is about to be replaced by an updated 
Patents Bill. Midway through 2012, the new law had been 
through several iterations of public consultation, and scrutiny 
by a select committee, and was awaiting its second reading. You 
would be entitled to think that patent policy would be aligned 
with innovation policy. But you would be looking for any link 
between the two in vain.

At the heart of the patent policy is the observation that 
about 90% of New Zealand patents are granted to foreigners. 
The benefits of these may flow overseas. Therefore, we should 
make it as difficult as possible to get a patent. The Patents Bill 
will bring more rigorous examination of patent applications, 
more opportunities to attack patents and the exclusion of patents 
for certain technologies. The excluded technologies are among 
those identified as being HVMSS technologies. 

Uniservices report
The Ministry of Economic Development2 (MED) commis-

sioned Auckland Uniservices to carry out a study of the eco-

nomic effects of patents. The study was in two parts; a literature 
review and a survey of how businesses used intellectual prop-
erty. The survey concluded that while there was a widespread 
awareness of IP among those surveyed, that awareness was not 
matched by a detailed knowledge of IP and how to manage it. 
From their literature review the authors concluded:

 … the role of patents in facilitating partnerships and ex-
change between inventors and developers or other financial 
backers is an area of increasing interest to academics and 
policy makers alike. Improving the function of such markets 
may yet prove to yield substantial welfare gains. This is 
particularly important in the case of New Zealand, which is 
reliant both on foreign technology and foreign markets for 
domestic innovations. The IP system plays an important role 
in facilitating this exchange. Considerable evidence exists 
regarding the role of the IP system in facilitating technology 
transfer and foreign technology adoption via licensing and 
royalties, trade and foreign direct investment R&D-focused 
FDI.
In a nutshell, technology transfer is important in the  

uptake of innovation, and patents are the currency of  
technology transfer.

MED sees domestic patents as an economic leak that allows 
benefits to flow overseas to foreign owners. The Uniservices 
Report sees patents as facilitating partnerships and exchange 
between inventors and developers and other financial backers 
– which is particularly important for New Zealand, with its reli-
ance on foreign technology and foreign markets for domestic 
innovation. 
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The Uniservices Report was published three weeks after the 
public had had their final say on the Patents Bill. And MED’s 
response?

 The views in this report do not represent the views of the 
Ministry of Economic Development. Should the Ministry 
decide to act upon any of the recommendations in the report, 
we will consult with stakeholders.  

Patent economics – A primer
The interface between patents and economics has been the sub-
ject of more heat than light since the first British patent law, the 
1623 Statute of Monopolies. In his seminal 1958 study for the 
American Senate, Austrian/American economist Fritz Machlup 
observed wryly that he had not found any new or inventive ar-
gument made in the 20th century about the economic effects of 
patents. He identified three eras (1750–1850; 1850–1873; and 
1873–1958) characterised by pendulum swings when patents 
were in favour, out of favour, and in favour again. Throughout 
those eras economists tended to ignore what had been written 
before and unwittingly trotted out many of the same assertions 
without a shred of supporting evidence. (I wonder what Mach-
lup would have made of the economic theory behind MED’s 
patent policy.)  

After trolling through all of the competing economic theories 
for and against patents Machlup concluded that the single most 
important reason for their existence is to promote investment 
in innovation. Patents slow down the diffusion of innovation  
until the original investor has recovered a profit adequate to 
induce the original investment. The justification is that by  
slowing down the diffusion of technical progress there will be 
more progress to diffuse. He warned that because patents are 
rooted in that contradiction, there can be no ideally beneficial 
patent system. There will be some negative results in providing 
a net beneficial result. 

His concluding advice to the US senators was that economic 
analysis provides:

… a sufficiently firm basis for decisions about ‘a little 
more or a little less’ of various ingredients of the patent 
system. Factual data of various kinds may be needed 
even before some of these decisions can be made 
with confidence. But a team of well-trained economic 
researchers and analysts should be able to obtain 
enough information to reach competent conclusions 
on questions of patent reform.

A (perhaps) Machlup-inspired team of researchers and ana-
lysts employed by the World Intellectual Property Organisation 
(WIPO) published a 186 page report with updated information 
and conclusions on patent economics in December 2011. That 
report explored the role of innovation as the driving force 
behind economic growth. It found that there is growing invest-
ment in and internationalisation of science and innovation. IP 
is increasingly being treated as a tradeable end in itself, as well 
as a means to an end. There are emerging new collaborative 
mechanisms for trading IP, and IP intermediaries for doing it. It 
echoes and expands upon the Uniservices Report conclusions: 
technology transfer is important for innovation, and patents 
are its currency.

Two important principles for patent law reform can be dis-
tilled from the findings: 

•	 Innovation must be appropriable if it is to be a part of the 
emerging IP trading market.

•	 The primary aim of patent systems should be to deliver 
quality patents – patents for inventions that are new and 
inventive and that are fully supported by the description, 
and whose description enables the reader to carry out the 
invention.

Patent economics – The MED analysis
There was little, if any, analysis of the economic effects of 
patents in the discussion papers, explanatory notes and other 
material prepared before the drafting of the Patents Bill. How-
ever, the initial advice that MED gave to the Commerce Com-
mittee said:

11. Empirical research on how the patent system works 
in practice (as opposed to how it is thought to work in 
theory) has revealed that the actual relationship between 
patents and innovation is not as straightforward as the 
“textbook” rationale might suggest. The research sug-
gests that, in many industries, patents are not the only, 
or even the most important, incentive for innovation. 

12. Studies suggest that patents are important mainly in 
those industries where development costs are high and 
imitation costs are, by comparison, very low. These 
conditions are common in the pharmaceutical and 
chemical industries. In both these industries, a significant 
proportion of innovations would not be developed or 
commercialised if patent protection was not available. 
But in other areas, such as motor vehicles or textiles, 
most innovations would have been developed or com-
mercialised even without patent protection. 

13. In small countries like New Zealand, the link between in-
novation and patents is more complex. Because New Zea-
land is a small market, many local innovators may not 
be able to make a profit from the New Zealand market, 
regardless of the nature and scope of patent rights avail-
able. On this basis, the New Zealand patent system may 
provide little incentive for innovation in New Zealand. 
In fact, the prospect of obtaining patent rights in larger 
overseas markets may have more effect on innovation in 
New Zealand than the local patent system. 

14. More than 90% of New Zealand patents are granted to 
overseas applicants. Because of New Zealand’s small 
market, the nature and scope of the patent rights avail-
able in New Zealand are unlikely to have any effect on 
innovation outside New Zealand. That is, the inventions 
that are the subject of these overseas-owned patents 
would have been developed whether or not a patent 
is granted, or even applied for, in New Zealand. Only 
a small percentage of inventions patented overseas 
are actually the subject of patent applications in New 
Zealand. 

15. A study of the Australian patent system has suggested 
that, in countries where most patents are overseas owned 
(around 90% of patents granted in Australia originate 
from overseas), only around 3 – 4 per cent of inventions 
patented in Australia were induced by the patent system. 
Yet it is the benefits provided by these patents that must 
offset the costs imposed by the patent system. The situ-
ation is likely to be similar in New Zealand. 
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16. One consequence of the large number of New Zealand 
patents granted to overseas owners is that New Zealand 
may bear the potential costs imposed by these patents, 
but may not gain any benefit over and above what would 
have been gained if these patents had not been granted 
in New Zealand.

The MED hypothesis (in paragraph 13) is that, because of 
the small local market, New Zealand innovators may not be 
able to make a profit here regardless of the nature and scope of 
available patent protection. Therefore, our patent system may 
provide little incentive for innovation in New Zealand. Do 
your patenting overseas. New Zealand patents are irrelevant 
to innovation. 

This begs the question: if you do your patenting overseas, 
why not do your innovating there too? 

Having written off patents on the basis of the above analysis, 
MED recommended to the Commerce Committee:

20. In developing patent legislation for New Zealand, the aim 
must be to maximise the benefits of the patent system to 
New Zealand. In light of the preceding discussion, there 
would seem to be no value to New Zealand in having 
a patent system that provides wide patent rights. This 
would probably have little effect on innovation in New 
Zealand or anywhere else, but would, because of the 
high proportion of overseas patents, potentially impose 
significant costs on New Zealand for little compensat-
ing benefit.

21. The best policy for New Zealand, given what is known 
about the workings of the patent system, would be to 
have the strictest criteria for granting a patent that are 
consistent with our international obligations, and apply 
these criteria as rigorously as possible.

What is known about the workings of the patent system 
to the authors of this advice is considerably less complex and 
evidence-based than what has been published by Machlup, 
Uniservices, and WIPO. But the MED advice was accepted, 
largely without question, by the Commerce Committee. MED 
did not suggest that the Committee should consider what effect 
the restrictive policy might have on foreign direct investment 
in innovation in New Zealand, nor what effect it might have 
on technology transfer, particularly on the excluded HVMSS 
technologies. 

Differences between patent and innovation 
policies
The intended consequence of the MED patent policy is to mini-
mise benefits from New Zealand patents flowing overseas. But 
the emphasis on that one consequence ignores some possible 
unintended consequences:

•	 In paragraph 12, the analysis acknowledged that patents are 
important in industries where development costs are high 
and imitation costs low. Government innovation policy is 
to promote investment in HVMSS industries – where many 
development costs are high and imitation costs are low. So 
the patent exclusions are in a technology area where MED 
conceded, “a significant proportion of innovations would 
not be developed or commercialised if patent protection 
was not available.”

•	 If a policy is directed towards discouraging benefits from 
patents flowing overseas, the other side of that coin is that 
it could discourage foreign direct investment in innovation 
supported by foreign-owned New Zealand patents.
The bogeyman in the MED analysis is the ‘significant cost’ 

of overseas-owned patents in New Zealand. Nowhere is the na-
ture of those costs identified, let alone quantified. The costs are 
just assumed to be significant with ‘little compensating benefit’. 
The evidential basis for the MED analysis begins and ends with 
the percentage of patents granted to foreigners. 

Even ignoring the absence of evidence, the suggestion that 
the benefits of foreign-owned New Zealand patents would flow 
overseas is counter-intuitive. The rights granted under a New 
Zealand patent can only be exercised in New Zealand. A logi-
cal reason to obtain such a patent is as protection for investing 
in the commercialisation of the patented invention in New 
Zealand. Before writing off the New Zealand patent system on 
the basis of its costs, one would hope to see some estimate of 
those costs – and, balanced against those costs, some estimate 
of foreign direct investment in New Zealand tied to innovation 
protected by New Zealand patents. But again, that hope would 
be in vain.

The CRI Taskforce Report and the Powering Innovation 
Report both highlight the chronic problem of bridging the gap 
between the laboratory and the marketplace (the ‘valley of 
death’) in New Zealand. The recommendation in both reports 
is for more high-quality technology transfer. The Uniservices 
Report has identified patents as the currency of technology 
transfer. But innovation policy never got a look-in during the 
development of patent policy.

An integrated innovation/patent policy 
A mission statement for an integrated innovation/patent policy 
might read:

 The patent regime should deliver high-quality patents 
in all fields of technology in an efficient and transparent  
manner that is supportive of innovation and transfer of 
technology.
The emphasis on more rigorous examination of patent  

applications under the Patents Bill is intended to achieve high-
quality patents. That objective is consistent with the WIPO 
Report recommendations – and with the existing patent law. 
Everyone is in favour of motherhood, too.

However, the second emphasis of patent policy is to promote 
a patent regime culture of goalkeeping – as opposed to gate-
keeping. In a gatekeeping culture, once a patent application is 
found to be eligible, a patent is granted. In a goalkeeping culture, 
a patent application is subject to endless challenges and red tape 
– and useful inventions are abandoned when money and patience 
have been exhausted. Achieving a gatekeeping culture will be 
more of an administrative challenge than getting the letter of 
the law right – that is where the ‘supportive’ language of the 
mission statement comes in.

But the biggest patent policy fly in the innovation policy 
ointment is the exclusion of patents for certain technologies. 
The excluded technologies were not chosen on any economic 
principles. They were chosen because they did not breach 
any international obligations. That they might be HVMSS 



New Zealand Science Review Vol 69 (2) 201250

technologies was never a consideration. That the excluded 
technologies will not be appropriable for technology transfer 
was irrelevant.

How did this patent policy fly get into the innovation policy 
ointment? Each was developed in a separate silo; and in the tribal 
culture of policy development, agencies tend to stamp out any 
attempts at quantum tunnelling between silos.

And how can it be fixed? The Patents Bill can be fixed with 
a short Parliamentary supplementary order paper removing the 
technology exclusions. Modifying the tribal culture, which incu-
bates the silos, will be a bit more of a challenge – but combining 
the two policy groups under an integrated mission statement 
would be a good start. The establishment of the new Ministry 
of Business, Innovation and Employment is (according to the 
Cabinet papers released when its formation was announced) 
intended to break down policy silos and produce whole-of-
government results. Let’s hope it does. 
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Veronika Meduna* is a science journalist who has made 
a number of professional visits to Antarctica, mainly to the 
McMurdo Sounds region where most of New Zealand’s 
research activity occurs.  This work is a composite of her 
impressions, and of interviews with scientists both in the 
field and back in the laboratory. These are extended by  
accounts of related studies by scientists from other 
countries, usually with some New Zealand connection. It 
includes physical, geological and biological aspects and 
is laced with relevant historical anecdotes. 

The study provides a useful introduction to New Zealand 
Antarctica, but falls between two stools, probably including 
more scientific detail than the casual reader would like, but 
less than an interested scientist might appreciate. 

The book is very well produced with many brilliant photo-
graphs and would grace any intelligent coffee table and 
be an asset in any school library.

Book review

Veronika Meduna

Science on ice: Discovering 
the secrets of Antarctica
Review by Neil F. Curtis
Wellington

Meduna, Veronika 2012. 
Science on ice, Discovering the secrets of Antarctica 
Auckland University Press, Auckland
Hardback, ISBN 978 1 86940 583 0
248 x 200 mm, 224 pages, colour illustrations.
$NZ 59.99*Veronika Meduna trained and worked as a scientist, working on soil 

microbiology, before becoming a science journalist. A presenter and 
producer on Radio New Zealand’s Our Changing World programme, 
she has told hundreds of science stories, as well as writing for the New 
Zealand Listener, New Zealand Geographic and Te Ara The Encyclopedia 
of New Zealand. In 2006 she co-curated an exhibition for the National 
Library of New Zealand about the history of science in New Zealand, 
which was subsequently published as Atoms, Dinosaurs and DNA: 
68 Great New Zealand Scientists by Random House (2008), winning the 
Elsie Locke Award for non-fiction at the 2009 LIANZA awards.
Meduna’s work has earned her several other awards and grants, 
including the 2000 Association of Crown Research Institutes Journalism 
Award and an appointment as Chevening David Low Fellow at Green 
College, Oxford University. 
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Obituary

Dr Barbara Louise Ryan (1930-2012)
Louise Ryan, MSc (Hons), PhD, MNZM, made an outstanding contribution to the New Zealand Association of Scientists from 
her election to Council in 1978, to her resignation for health reasons in 2006.  

Initially she served for 2-3 years as Hon Secretary, then in 1982 was elected Hon Treasurer, a position she held until 
2005. In addition to managing the finances, Louise took responsibility for NZAS Membership and the distribution of New 
Zealand Science Review, the quarterly journal of NZAS. Louise’s commitment to managing the finances of the Association 
over 24 years, as well as membership, journal distribution, and the postal box over most of this time was remarkable, with 
her contribution underpinning the operation of Council. Her reliability was legendary and her contributions to Council quiet 
and unassuming. Her living room and spare room, where penguin viewing took place through a window built into the floor 
above the nest, were library and storage for excess copies of Science Review, and her living room table often a mosaic of 
NZAS accounts alongside those of several other organisations she served. Despite this, Louise was always well-organised 
within each activity and contributed cheerfully and constructively to issues before NZAS Council, and in her work at the DSIR 
Central Library.  She had a high sense of social justice, and was quietly radical over various issues, particularly women’s 
issues, preparing submissions to Parliamentary select committees with scientific thoroughness.

Louise Stewart began studies for a science degree at Canterbury University in 1948, 
graduating with a BSc in Chemistry in 1951 and an MSc with Honours in 1953. She then 
travelled to Europe where she worked in medical research in London and then Norway, 
exploring amino acids in the plasma and urine of alkaptonuric and ulcer patients. In 1962, 
Louise gained a PhD in Pathology from the University of London for work on microradiog-
raphy of the mineral content of bone tissue, with particular emphasis on skeletal diseases 
such as osteoporosis. 

Louise returned to New Zealand in 1967, and with husband, Dermot Ryan, raised a 
family of five. In 1975 she joined DSIR’s Science Information Division where she worked 
on the Department’s database of rivers and lakes until 1990.

Several awards are worthwhile mentioning, not the least being her induction as a 
Member of the New Zealand Order of Merit in the New Year’s Honours list, Jan 2001, for 
services to women and the community. Louise was also a recipient of the New Zealand 
1990 Commemoration Medal for services to New Zealand and the Wallace Award of the 
Women’s Electoral Lobby in 2004 in recognition of a significant contribution to public 
understanding of electoral matters.



Applications for awards
Applications are invited for the following medals and awards
Marsden Medal
The Marsden Medal is awarded for a lifetime of outstanding service to the cause or profession of 
science, in the widest connotation of the phrase.

Shorland Medal
The Shorland Medal is awarded to an individual or to a team in recognition of major and continued 
contribution to basic or applied research that has added significantly to scientific understanding 
or resulted in significant benefits to society.

Research Medal
The Research Medal is awarded for outstanding fundamental or applied research in the physical, 
natural or social sciences published during the year of the award or the preceding three calendar 
years. Applicants will normally be under the age of 40 on 1 January 2012.

Science Communicator Award
This award is made annually to a practising scientist (or group of scientists) for excellence in 
communicating science to the general public, in any area of science or technology. Nominations 
are sought from scientific organisations, scientific associations and individuals.

 

How to apply
With effect from 2012:
•  Interested applicants should apply directly, rather than seek a nomination.
•  Applications will be electronic. Go to the NZAS website, http://www.scientists.org.nz/awards/

nominations/, download a template from the links given there, insert the required informa-
tion, and email to: awards@scientists.org.nz by 31 July, 2012.

•  Paper-based applications will also be accepted.
•  Individuals or scientific teams (of up to five people) may apply for the Shorland Medal.
•  Nominations from previous years remain valid for five years from the original submission. 

Nominators/nominees are invited to update their submission in the new format, although 
this is not obligatory.

New Zealand  
Association of Scientists






