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Abstract 
 
 
The relationship between innovation and its uptake/use is of interest to physical 
scientists and social scientists. This exploratory social science project has focussed, in 
a small way, on filling some of the gaps in knowledge in this field. By talking to a 
variety of individuals working in areas related to scientific knowledge production, or 
knowledge transfer and utilisation, about their perceptions of this process, a number 
of factors were identified as affecting the uptake and utilisation of scientific 
innovation. These issues could be categorised as being funding and policy related, 
technical and practical, institutional policies and approaches, or network and 
relationship aspects. This study found that network and relationship connections 
between users and producers are necessary if new knowledge is to be successfully 
applied. Therefore, establishing solid formal and informal relationships between the 
knowledge producers and knowledge users is vital for successful application of 
innovative ideas. Attention to the social dynamics of science is therefore crucial if 
bright ideas are to ‘escape’ the laboratory. 
 
 

Introduction 
 
 

This study was a small scale project looking at how the bright ideas developed 
in laboratories might be used in other contexts. The relationship between innovation 
and its uptake/use is of interest to physical scientists and social scientists. People 
theorise about this but there has been little work in New Zealand that looks at the 
specific dynamics of this process and the way funding environments, the dynamics of 
professional collaboration, and opportunities for the application of new science affect 
the development of particular research programmes. 

 
This exploratory two month social science project has focussed, in a small way, 

on filling some of the gaps in knowledge in this field. On the basis of this study an 
assessment will be made about possible further New Zealand-based work on this 
topic. 

 
By talking to a variety of individuals working in areas related to scientific 

knowledge production, or knowledge transfer and utilisation, about their perceptions 
of this process, a number of factors were identified as affecting the uptake and 
utilisation of scientific innovation. These issue could be categorised as being funding 
and policy related, technical and practical, institutional policies and approaches, or 
network and relationship aspects. While all of these are important in the success or 
failure of knowledge transfer, the social component has been identified as most 
crucial in facilitating the transition of knowledge from basic research to applied, 
technical knowledge. 

 
Before this transition can occur, and knowledge can be applied in any way, the 

information must cross the divide between knowledge producers and knowledge 
users. While scientists may not know who to approach or how, firm product 
developers may not know that the research they need exists, while other end users 
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might lack knowledge of current research that would contribute to and correspond 
with their research needs. Metaphorically, all of the factions are at an old time dance, 
boys on one side, girls on the other, mostly talking only amongst their own groups. 
There are a brave few who venture out across the floor and encounter someone from 
the other group. If they are lucky, this meeting will be mutually appealing and a 
relationship of some kind will develop. However, the vast majority of attendees will 
not approach a potential dance partner out without an introduction, so there is a need 
for the host to break the ice and provide appropriate opportunities for their guests to 
meet.  

 

Background 
 
The specific focus of this research was the transfer of knowledge relating to bio-

nanoscience and bio-nanotechnology.1 Nanoscience is the study of anything that 
measures from atomic level (0.2 nm) to one hundred nanometres (nm) in size (Royal 
Society and Royal Academy of Engineering, 2004, p. 5). At this level many of the 
physical properties of matter are different to those which they possess on a larger 
scale (Royal Society and Royal Academy of Engineering, 2004, p. 5). This change in 
properties means that substances that are manipulated at this level are able to be used 
in different ways to how they could be used when the processes are the macro scale. 
Most protein and other intracellular molecules are measured within this range (Royal 
Society and Royal Academy of Engineering, 2004, p. 4). 

 
The study of nanomaterials derived from biological origin, and their 

manipulation, is termed Bio-nanoscience, and encompasses any area of nanoscience 
that uses biological materials or interfaces with biological systems on a nanoscale 
(Royal Society and Royal Academy of Engineering, 2004, p. 20). It does not include 
the large scale production of biological material, such as plant or animal tissue, or the 
genetic modification of organisms (Royal Society and Royal Academy of 
Engineering, 2004, p. 20). Because this is a relatively new area of research, and 
therefore there are still vast areas still to be studied, it is an area that is fertile with 
new discoveries and innovative possibilities. 

 
Nanotechnology (including bio-nanotechnology), like the science behind it, is a 

rapidly emerging field with potential to bring real economic benefit to New Zealand. 
This potential is recognised by policy makers and reflected in policy, ministerial 
reports and recommendations (MoRST, 2006). The potential of this field of research 
and innovation makes the intersection between the science and its application of 
considerable importance, as potentially beneficial opportunities are often lost at this 
junction and social and ethical issues neglected. 

 
Bio-nanoscience has many potential applications from food production, 

processing and storage, to environmental remediation, and new, sustainable materials, 
to medical applications as diagnostic tools, targeted drug delivery systems, and other 

                                                 
1 Technology is the practical application of abstract scientific knowledge. So, the term nanotechnology 
refers to the application and use of nanoscience discoveries. Science is the study and manipulative 
research of a subject to create and develop knowledge. At the point where science is applied it becomes 
technology. 
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new medical treatment techniques (Jones, 2008; Royal Society and Royal Academy of 
Engineering, 2004, pp. 22-23). But with the potential benefits of these technologies 
come many potential risks and hazards which generate considerable public concern 
(Jones, 2008, pp. 214-218; Kearnes, Macnaghten, & Wilsdon, 2006, p. 5; Nanoforum, 
2005, pp. 41-50; Royal Society and Royal Academy of Engineering, 2004, p. 35). 
There are also varying degrees of usefulness and safety, as well as economic, social 
and political benefits from these technologies, so not all potential innovations will 
find their way into larger scale, non-research related applications. Some may be 
deemed too unsafe for use within the human body, or too damaging to the 
environment, others may be impractical or so expensive to implement that they are 
not technically or economically viable. There are countless reasons that these 
technologies may, on purely practical grounds, not find their way into use. 

 
However, many innovations never make it into application, despite their 

usefulness and technical viability, or take such a long time to do so that they are 
hardly innovative or cutting edge by the time they are adopted. These innovations find 
their fate somewhere between the publication of the researcher’s findings and these 
discoveries being utilised by potential technology developers (Jensen & Thursby, 
2003, p. 3). This boundary, between knowledge production and knowledge transfer, 
comes before any of the technical and economic obstructions, yet is the least 
acknowledged in the literature. This gap is a mostly social space, so it is important to 
recognise that the factors that obstruct innovation are predominantly social. 
Technology transfer, that is the change of science into technology and area and few of 
the papers in this field look at the relationships and social structures relevant to 
knowledge transfer. There is little attention to the unique position that New Zealand 
knowledge producers and knowledge users occupy. 
 

New Zealand has a small population, and, as a consequence, the entirety of its 
research capabilities combined is similar to that of a small to medium sized research 
university in the USA (Personal Communication-Policy Advisor, 2008). This means 
that the country as a whole is competing against single institutions in other nation 
states. Because of New Zealand’s limited size and, resources, it is prudent for research 
to be focussed on areas that will provide the best potential for the country and the 
research institutions.  The Ministry of Research, Science and Technology published 
the Nanotechnology Roadmap in 2006, outlining areas of nanotechnology research 
that the ministry considered would be the most beneficial for New Zealand to pursue 
indicating that: “New Zealand does not have the resources to support all proposals 
investigating nanoscience nor is able to compete effectively in all areas” (Jensen & 
Thursby, 2003, p. 3; MoRST, 2006, p. 39). The areas for research and development 
identified in the Roadmap concentrate on the need to enhance existing competitive 
advantages in the medium term, while identifying potential long term developments in 
research and industry capability. While the ministry did not actively or explicitly 
discourage research in other areas of nanoscience, the existence of the Roadmap, and 
the Ministry’s endorsement of work in particular fields means that those projects that 
could be linked to directions for development in the Roadmap are more likely to 
receive government funding through the Foundation for Research, Science and 
Technology (FRST). 
 

The small size of the population and the economy, and the comparative lack of 
large commercial bodies, mean that government research grants are the vast majority 
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of local funding received by New Zealand researchers. The size of the New Zealand 
economy means that most of its companies are small to medium sized by international 
standards, with very few New Zealand-based large or multinational corporations. A 
consequence is smaller research and development budgets, and a very limited ability 
for many companies to support innovation through the commercialisation processes. 
Another effect of this is that New Zealand is not the most likely place for companies 
to go to when they need research done, or when looking for prior research results. So 
in many ways, the size of the New Zealand economy limits the potential for the 
application of ‘bright ideas’ from the laboratory. However, the small population of the 
country does means that networks are easier to form and leverage than in larger 
countries, and while funding may be small, many scientists do gain access to state 
funds for cutting edge research. 

 
The New Zealand research industry is made up of universities, private research 

companies, and Crown Research Institutes (CRIs). As researcher institutions 
universities are different to CRIs, in that universities aim to produce new knowledge, 
usually with less focus on application, while CRIs focus on exploring new 
applications for existing knowledge and have little focus on basic science. This 
system would appear to be ideal for the production and utilisation (especially 
commercialisation) of innovative ideas; however, this is not always the case. CRIs 
and universities may collaborate with each other, as they may also collaborate with 
private research companies, or the R&D departments of commercial firms. 
Nevertheless, there are few mechanisms in place to take university produced basic 
science and pass it on to a CRI for utilisation. Instead, these research institutions are 
often positioned as competitors in struggle for research funding, or may even view 
each other with suspicion, seeing little value in the other’s work. The capability for 
progression of knowledge from one institution to the other (and back again) makes 
collaborations between these two organisation types potentially of tremendous 
economic value, as the knowledge could proceed further than it would by publication 
alone (Jensen & Thursby, 2003; Zhang & Yu, 2008). 

 
The New Zealand public are often politically active and conscious of the 

technologies in use around them, which is evident in political debate about 
technologies such as nuclear energy and the genetic modification (GM) of food. 
Public opinion can make or break a technology’s future in the small New Zealand 
market, and there was significant public resistance to New Zealand grown GM food. 
Because of extensive public opposition, including concerns from Maori, a moratorium 
was placed on GM in New Zealand, restricting its research and sales from 2001 until 
2003 (Royal Commission on Genetic Modification, 2001).Because bio-
nanotechnology is a form of biotechnology, like GE, and has considerable potential 
for applications in food and health, there is the potential for public resistance or 
opposition and political pressure to seriously alter how it is researched and how it 
might reach application in New Zealand. Effective communication about the research 
as well as innovative strategies for public deliberation will be needed to ensure that 
the bio-nanotechnology research being conducted here will be able to be applied in 
this country. 

 
The successful utilisation of technology requires the successful dissemination of 

the preceding knowledge to those who can use it, or those who have contact with 
potential users (Sawabe & Egashira, 2007, p. 280). Technologies are becoming so 
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complex now that it is unlikely that any one individual, or organisation, will have all 
of the expertise and knowledge that are required to take any ‘bright idea’ from its 
conception right through to its application (Pyka, 1997, pp. 208-209). This sharing of 
knowledge (especially without sufficient intellectual property protection in place) 
carries the risk of ‘cheating,’ that is other parties using the knowledge without 
permission or acknowledgement, but also has the potential benefit of gaining extra 
input and expertise that will aid application (Pyka, 1997, p. 210). Without 
collaborations to aid in the transfer, the lag between dissemination of knowledge by 
publication and the uptake of that knowledge averages around 20 years (Jensen & 
Thursby, 2003, p. 3). This long lead time indicates that academic publication alone is 
not an appropriate method of knowledge transfer if utilisation of an idea outside of the 
academy is the ultimate goal. 

It is the most innovative research that offers the greatest potential for application 
(Zucker, Darby, & Armstrong, 2002, p. 14), but is the least likely to reach immediate 
application. This is because the economic benefit it can provide is difficult to envisage 
(Sawabe & Egashira, 2007, p. 282), and the complexity of implementing it requires a 
cooperative environment with the right combination of skills (Pyka, 1997, p. 211). 
Very new and emerging technologies are likely lack existing industry and formal 
networks and so rely even more on informal networking or the pairing scientists with 
the right collaborators (Pyka, 1997, p. 217). It is these groundbreaking technologies 
that suffer the most when collaborations between knowledge producers and 
knowledge users can not be effectively established. 

 
Getting knowledge out of the laboratory is a long and complex business, which 

diverts energy, money and time away from the research itself. While there is a distinct 
benefit for application if the researcher remains involved throughout the process 
(Zucker, et al., 2002, p. 149), it requires a trade off by the researcher between 
assisting the technology transfer, and the creation of new knowledge (Zucker, et al., 
2002, p. 141). Therefore, in order to maximise both the knowledge output and 
application of that knowledge, there is a need to maximise the efficiency of the 
technology transfer process. Research without established collaborations would 
benefit by increasing opportunities for technology transfer, while established 
relationships would benefit most from improved networks for knowledge sharing. 
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Methodology 
 
This exploratory study involved becoming familiar with the projects being 

conducted in a particular protein biochemistry laboratory, and examining the position 
of these scientists within the wider field of nanotechnology research in New Zealand 
and worldwide. This was achieved through attendance of lab meetings and social 
events, to become familiar with the people, their roles and their projects. Positioning 
of the laboratory within international research and bio-nanoscience social spaces came 
from reading local and international reports on the nanotechnology field, with a 
particular focus on bio-nanotechnology and the social aspects of research in that field. 

 
Early in the research process the researcher attended a workshop in Wellington 

to meet and network with social scientists working in the Science, Technology and 
Society field. Discussions and presentations at this workshop focussed on the 
intersection between science (and technology) and society, and how this interaction 
can be better assessed and managed. Although very little of the discussion focused 
specifically on understanding or improving knowledge utilisation, there was a lot of 
valuable analysis of the way that scientific innovation is understood, managed and 
directed in the Asia-Pacific context. 

 
In Wellington, conversations were conducted with Ministry of Research, 

Science and Technology (MoRST) senior policy advisors, who are specialists in 
science policy, and the funding and uptake of science, and with biological and social 
scientists in a Crown Research Institute (CRI). These conversations focussed on the 
wider science field in New Zealand and how government policy, funding models and 
research institutions and company structures benefit or obstruct the practical 
application of scientific innovation. (See Appendix 1 for the interview questions for 
policy advisors). 

 
On returning to Christchurch, similar discussions were carried out with the 

laboratory project manager, who works in both a CRI and university setting, and with 
other collaborating CRI and university staff. These conversations included a specific 
focus on bio-nanotechnology and the research being carried out in the collaborating 
laboratory, and experiences of these scientists with regard to commercialisation of 
biotechnology innovations. (See Appendix 1 for interview questions for scientists) 

 
The major component of the original research on this project was interviews 

with members of the protein biochemistry laboratory in their professional capacity as 
people working in biological sciences. The focus of these interviews was on their 
perceptions and understandings of the relationship between innovation and 
application, including the social, ethical, political and environmental consequences of 
using these innovations.  

 
These interviews yielded a very rich and diverse picture of science and scientific 

uptake in New Zealand, and the positioning of New Zealand research scientists. 
People responded very generously to requests for interviews and the transcripts were 
analysed in light of international literature about knowledge transfer and application 
of innovative science.  
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Results/Discussion 
 
While the interviews yielded four broad categories of potential hindrances to 

innovation, I have chosen to focus on the significance of networks and relationships. 
According to the material generated through both interviews and a review of relevant 
literature, the following things are most important in determining whether innovative 
ideas get lost or applied in context beyond the laboratory: 

1. Networks and relationship relationships between individuals, scientific 
institutions and utilisers of innovative science 

2. Institutional policies and researchers’ approaches to knowledge and 
application. 

3. Technical and practical difficulties in the application and commercialisation 
process 

4. Funding and policy frameworks. 
 

While all these factors are important in the process of knowledge application, it is the 
networks and relationships that has the first and most significant impact on knowledge 
transfer and utilisation, and therefore, it is the first place where knowledge/’bright 
ideas’ can ‘get lost.’ While there is always a need for more attention to consultation 
processes and public deliberation, the focus on public perceptions has sometimes been 
at the expense of knowledge about the attitudes of the scientists themselves, and their 
own orientations to research and application. This is a very important area for 
potential future research, but will only be discussed briefly here. Most technology 
transfer research has focused on the way in which technical, economic, institutional 
and political factors mitigate for or against technology transfer. These areas would 
also benefit from more discussion and research, especially with regard to the New 
Zealand situation. 

 
The social aspects of scientific research are often downplayed or considered 

only begrudgingly. However, considering the implications and ethics of the research 
prior to, or while engaged in scientific investigation is vital to ensure that the potential 
application is worthwhile and beneficial. It would be a terrible waste of resources to 
complete a course of enquiry, only to find that it is subject to such immense public 
condemnation that utilising the discoveries would be worthless. One participant in this 
study said that: “Scientists have their own ethics and introducing [a product] to the 
public is a bit of a different story” (MSc Candidate), indicating that what scientists 
believe to be reasonable and what the public are willing to tolerate or accept may be 
very different thing. Many scientists find the pressure to consider social responsibility 
in their research a stifling and an unnecessary burden that has been imposed upon 
them. Others consider it necessary in order to engage in good science. According to 
one of the scientists interviewed:  “There’s a lot of research that goes on in New 
Zealand where the scientists haven’t thought about the ramifications. Thinking about 
the ramifications isn’t stifling, it’s just ethical…. It makes the process more complete” 
(CRI Scientist 2). For research to be accepted by the public and useful to those who 
wish to employ it, social responsibility, ethics, environmental impact and public 
opinion need to be considered from the outset. Without attention to these things 
innovations will not be successfully applied, and the resources and know-how will be 
wasted. 
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Figure 1 – The Knowledge/Technology 
Production and Transition Process 

Pure Science 
 

Question 

Application Applied Science/Technology 

New questions come 
from research findings 
 

Knowledge 
and Technology 

Transfer 
 

Existing applications create new 
application needs, and new questions 
 

In order to illustrate the importance of the technology/knowledge transfer 
process in the utilisation of knowledge I have formulated. a model conceptualising the 
process of the creation of knowledge, and its transition through to application. The 
technology transfer process, ideally should take the form of three feedback loops 
(Figure 1). These loops would feed into each other to continually produce new ideas 
and new applications. When the process works correctly, questions should provoke 
research, which will produce new questions. Research findings will also move up the 
technology transfer chain and into applied sciences/technology, where the ideas are 
developed into applications. These applications will, in turn, create new ideas for 
technologies. Ideas can feed back into the applied sciences and use already transferred 
knowledge, or (if no suitable technologies exist) travel down the knowledge transfer 
chain to pure science, possibly generating new research questions.  

 
There are many reasons why this process may break down at any stage, for 

example, technical or funding difficulties may prevent the technology reaching final 
application. However, most of these complications will only stop the progress of one 
pathway, and may result in feedback down the system with the creation of new 
questions. However, if the process breaks down at the technology transfer stage, as it 
commonly does, the science and technology phases no longer connect, which stops 
flow in both directions.  
 
The social factors identified by research participants as having the most influence on 
the likelihood of technology transfer were centred on the need for informal and formal 
networks and relationships that cross the Knowledge Producer – Knowledge User 
boundary. This intersection usually exists before any commercialisation occurs and is 
a very difficult one to overcome. It requires a near to perfect match of researcher and 
commercialising firm, or innovation and product developer. This relationship-based 
effect is discernable in the recognition within the research industry that end-user 
initiated research is more likely to find application. 
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There are many reasons why this would be the case, but the mere existence of 
the relationship at the early stages should not be ignored. These projects automatically 
benefit from having the right company involved from the outset - ideally a company 
or public institution that has identified a use and a market. Such an institution will 
know how the innovative science or ‘bright idea’ will fit their image or its needs and 
people in that institution are already convinced of the potential application. Because 
knowing these things, and conceiving of the new idea take resources, any company 
that initiates research is likely to already have a financial investment in the end 
application, so will be motivated to see it through in order to gain financial returns. 
While these are all significant advantages in the commercialisation process, they 
discount the importance of the relationship that is established in this form of 
collaboration. User driven research has already crossed that bridge, and established 
the network before the research has begun. If an appropriate researcher has not been 
apparent, the research is unlikely to commence. 

 
A researcher approaching a company with an innovative idea has the difficult 

task of convincing them that they should invest their money in the innovation. They 
need to convince the company that the product or application is right for them, and 
that it will be of sufficient benefit to make change worthwhile. Before they can get 
this far, they must be able to recognise why the company they are approaching should 
invest in them.  

“If someone has a product and they spot a flaw in it, or a potential to improve 
it, then they will trot out and find somebody. … People looking the other way 
tend to be a bit vaguer, because they have so many options. They may not 
automatically see the successful application” (Policy Advisor 1). 
 

But the vast number of potential investors, and possibly a multiplicity of applications, 
can mean that the researcher may not know who to approach, or will collaborate with 
a company because of convenience rather than appropriateness. “You tend to go with 
the relationship that’s easiest to form, but that’s not necessarily the right company. 
And that’s definitely true in New Zealand” (Senior academic scientist). Lack of 
insight into the company’s envisaged direction, lack of marketing skills or not having 
contacts within appropriate networks will inhibit technology flow in the researcher to 
end user direction, possibly preventing application of the knowledge. 

 
Finding the right company to pitch ideas to is a complex and difficult task, and 

often dependent on informal networks rather than established formal relationships, but 
many scientists do not possess the skills required to build these networks. Younger 
scientists, who had not yet been involved any commercialisation of their research, did 
not consider relationship building to be an important potential obstacle to application. 
However, experienced scientists and managers all commented on the importance of 
having the right networks. According to a senior academic scientist interviewed: 
“relationship building is the big underestimated science skill.” This scientist saw it as 
such an important part of the technology transfer process that they suggested that it 
should be recognised as one of the skills a science curriculum of universities should 
provide. Because the emergent scientists were able to rely on the established networks 
and relationship building skills of their senior colleagues, and because networking 
strategies are absent from the science curriculum, it is unsurprising that they did not 
attach importance to these factors in the process of application. This lack of 
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recognition of a required skill could mean that these scientists do not spend time 
developing it, so could find themselves lacking when the time comes to use it. 

 
Networking and relationship building require a certain set of skills that many 

researchers do not possess. The proficiencies needed to recognise the potential of 
benefits that collaboration could present to both sides, and the social skills to mingle 
with potential collaborators do not come naturally to everyone.  

“Coming up with a bio-nano invention requires a deep understanding of 
all the various technical aspects and so forth, and that person is relatively 
unlikely to have the drinking ability to go out and run into the people 
commercialising stuff, and that kind of ability to pitch an idea” (Policy 
advisor 1).  
 

The skill-set needed to do innovative science and to conceive of bright, new ideas, is 
very different to that which is required when trying to take those ideas beyond the 
laboratory. Because bio-nanotechnology is such a new field of study, formal networks 
formal networks are only just emerging. The informal nature of the networking 
process therefore, means that the majority of knowledge uptake work is done in a 
social setting, such as over coffee, rather than in the formal environment of a 
conference or board room. Getting science into application “takes a very curious mind 
and a lot of coffee” (Senior academic scientist). Without these abilities, on either side 
of the gap, it is harder for knowledge to pass from one group to the other, so its 
application is likely to be a slow process, if it happens at all. 

 
Scientists’ communication is mostly with other scientists through conferences 

and publications, so very little knowledge transfer happens between scientists and 
potential end users unless a network already exists. The twenty year gap between 
journal publication and uptake supports this observation, the average time appears to 
drop to 7 years if collaborative research is included (Jensen & Thursby, 2003, p. 3). In 
order to increase application, researchers and users need to find more effective ways 
of communicating with each other. In the existing system, if the research scientist is 
not interested in pursuing the possibility of application, it is unlikely that they would 
seek out potential users.  

“The observation that scientists don’t go out and sell their work mostly 
reflects the fact that most scientists don’t really want to and that they’d 
rather sit in the lab and do the things they really enjoy, and most of them 
don’t enjoy going out and selling ideas.” (Post-Doc) 
 

If the researcher is more research driven than application driven, then publication is 
likely to be the only way that research findings will be used. Most of the FRST grants 
require a certain level of anticipated application, and increasingly do require a 
pathway to commercialisation or use to be in place, so without end user interest at the 
research stage, interest driven research could easily be lost into the void from the 
outset. 
 

Most established scientists were interested in application as an added bonus, and 
because it gave additional meaning to their work, but were mostly interest driven 
while the younger, emerging scientists who were interviewed were more likely to be 
application driven. If this proves to be more generally true, it could be reflective of a 
change in the way science is taught in schools, or a shift in the perceived role of 
science and research. One interview participant suggested that this change was due to 
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a generational difference, which has come about because each generation is 
encouraged to think in a different way to the one before. “Young people growing up 
today are different than young people when I was growing up. They’re a little bit 
more broad-minded, a little bit more forward thinking, a little bit more innovative, a 
little bit more creative” (CRI scientist 2). This feeling was reiterated by one of this 
‘new generation.’ “Science is changing as a new generation of scientists is coming 
through. We’re multi-skilled and up for commercialisation because we realise that 
that is the future of everything” (MSc candidate). 

 
The multi-skilled, multi-disciplinary approach that the younger generation of 

scientists perceive themselves to have, or are perceived to have, is an important skill, 
as the focus of research is shifting away from knowledge for knowledge sake, and 
more towards applicability of the findings. Of course, this carries the risk that, as a 
younger generation begin to dominate the research field, only science with a 
conceivable economic advantage will be pursued, potentially missing great 
discoveries like those of Sir Ernest Rutherford. If, however, the skills that they 
possess do include relationship building, then they are much more likely to find 
successful application for their innovations, as they will be more able to form the 
networks required, and to speak the languages of both sides of the knowledge-
technology gap. 

 
To be certain that emerging and established scientists have the necessary skills 

to take their innovations beyond the laboratory, they need to be taught how to form 
informal networks and relationships, and to recognise and use opportunities as they 
arise. Many applications for scientific discovery came as a result of a serendipitous 
meeting or an accidental discovery of a use for a technology. If researchers do not 
recognise these opportunities as they arise, they may overlook them, or fail to build 
the relationship that will make it possible. “A lot of developments might come from 
being at a conference and meeting up with the right person. Not a deliberate attempt 
to market, but finding a way of going from academic or basic research and seeing how 
it could be applied” (Policy advisor 2). 

 
The best way of seeking out opportunities to develop technology may not be by 

approaching a company directly, but going to the places that potential developers of 
all kinds may be and networking. The right person to speak to may not be the person 
that the researcher might have thought, so these opportunities are difficult to find, but 
can be very worthwhile when they appear. Strong networking skills are necessary to 
make these situations work, but do not come naturally to every researcher, therefore 
the means to learn how to recognise potentially useful relationships and opportunities 
is important for both knowledge producers and knowledge users. 

 
Networks are especially important in NZ because of issues of size and the 

limited resources that are available. The constraints of size mean that no one research 
institution can do everything, so inter-institution collaborations and networks are 
needed to follow through on some research. This is a potential obstacle for research, 
as the necessary relationships may not exist between the researchers working on a 
particular question and those whom they would need to pass it on to for further study. 
This is already of concern for some members of the bio-nanoscience laboratory. 
“Because we are not a medical school, we’ll probably pass it on to someone else to 
follow up, but the lack of a strong connection here could mean that the research just 
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never gets picked up” (Technician). With so many small research institutions in New 
Zealand, all having to manage the complexities of research with only limited 
resources and capabilities within their own organisation, it is vital that strong 
relationships are established between them. Relationships between universities, CRIs 
or universities and CRIs can lead to collaborations that maximize the likelihood of 
research findings being applied. 

 
In NZ, the larger companies who have research funding capabilities tend to do 

their own R&D, so they do not prioritize collaboration on research with other 
institutions and often choose not to collaborate, or to do so to a lesser extent than a 
smaller company. But small companies do not have the resources to invest in research 
or development, or to cushion themselves against the cost of development, so will 
often have to drop commercialisation as costs get too high.  

“… one of the issues in the New Zealand system is that we have a few big 
companies…with the resources to do research and drive research and take the 
relatively easy path of commercialisation, and the most of the rest of our 
companies are small to medium enterprises that don’t have the skills, the 
money, the knowledge, or the contacts.” (Policy Advisor 1) 
 

Big companies may be better at developing products, and more useful to collaborate 
with as a result, but it is harder to establish relationships with them. One reason that 
this is the case, is that the rate of staff turn over is higher than the rate of research. 
This is a problem when collaborating with large companies as “people don’t care 
because they won’t be here all the way through, or by the time it’s usable they won’t 
be around” (CRI scientist 4). Because research and commercialisation is such a long 
process, many staff involved with it may have left the company, or moved into a new 
position over its course. This means that relationships constantly have to be developed 
in order to keep the process going. Small companies are easier to form relationships 
with, and these relationships can be more stable as the directors may be personally 
involved, but they lack the resources of large companies, so are less able to support 
research and commercialisation. 

 
Successful networking may require people who can span the knowledge gap 

between specialisations (Postrel, 2002). These people need ‘trans-specialisation 
knowledge’ (Postrel, 2002, p. 1) that allows them to act as knowledge translators 
between the knowledge producers and knowledge users. These translators can also be 
beneficial in other roles throughout the application process, such as at the early stages, 
even pre-research, where they can act as a bridge between two organisations with the 
same research goals, or in an advisory capacity throughout the process. An example 
of one such trans-specialist translator was revealed in conversation with a senior bio-
nanoscientist. They had encountered someone who was able to explain, in appropriate 
terms and with appropriate examples, Intellectual Property law as it applied to the 
specific research that the laboratory were undertaking. This was very important, as 
issues relating to ownership of the knowledge can be an obstacle in the formation of 
relationships, and in the application of the technology. Having access to the right 
people with the appropriate trans-specialist knowledge makes technology transfer 
more effective and has the potential to enhance networking capabilities. 
 

The small size of New Zealand can mean that meeting and connecting with 
people can be more easily achieved than in many countries, yet technology transfer 
still fails due to insufficient networking. To enhance technology transfer potential, 
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New Zealand needs a better way for researchers to find potential collaborators or 
technology developers. 

“There aren’t enough places where industry and scientists meet, where 
industry can say “I’ve got no idea how to …” and the university can say 
“well, if you’ll fund it, we’ll find it for you.” There aren’t enough places for 
that to happen.” (Technician) 

If there were more organised spaces for these relationships to form there could be 
more possibilities for relationship building that would facilitate the completion of 
innovative research and assist in its progress from the world of the laboratory and to 
fields of practical application. 

 

Recommendations 
 
In order to increase opportunities for networks and relationships to form 

between knowledge producers and knowledge users, there is a need for organisational 
initiatives that facilitate ‘match making’ between these two groups. By utilising 
existing models, such as those used by dating, tenancy and recruitment agencies, a 
new agency or existing institutions could collect information about the research areas 
and capabilities of interested researchers or research teams, and the research 
requirements of potential knowledge users. These data could then be used to identify 
appropriate potential combinations, and make the necessary introductions. This 
relationship work could be done by a specialist agency, where the data are collected 
and matched by staff, or automated through a searchable and sortable website, to 
which interested parties subscribe. 

 
An additional initiative would be for this organisation (or other interested 

groups) to host research networking conferences, or further encourage attendance at 
existing conferences. At this conference researchers could showcase their current and 
past research, as well as suggest potential research ideas, and companies or 
organisations that need research, or would be interested in funding a project, could 
present their requirements. By adopting the new “foyer conference” model, where the 
conference takes the form of only the less formal, networking parts of ordinary 
conferences without the presentations, the attendees could maximise their 
opportunities to meet potential collaborators. While this could have many similarities 
with commercialisation conferences attended by some researchers, it would differ in 
that it would focus not only on research that is at the commercialisation stage, but on 
potential scientific innovation and ongoing research. A conference of this kind would 
provide invaluable networking opportunities that would facilitate future technology 
transfer. 

 
The staff of this ‘translation’ organisation/agency would need to have the ability 

to communicate with both researchers and developers to overcome the potential 
problem of miscommunication. Trans-disciplinary, or trans-specialist knowledge 
would be essential for this institution to be of value. Researchers from different field 
may have difficulty communicating across the disciplines, and developers from 
commercial operations (or other end user groups) may have difficulty understanding 
the importance of some of the more technical aspects of the research. This skill could 
be vital in both the initial and ongoing phases of collaboration. 
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Before scientists and other researchers can really utilise these kinds of 
opportunities, they need to learn how to go about forming effective networks and 
working relationships, and to recognise the potential of a situation as it occurs. These 
are not skills that are inherent in everybody, and may be entirely absent from, or 
underutilised in many research teams. Including relationship building in the science 
curriculum at university, would enable current students to increase their networking 
skills before they enter the research environment, and having similar professional 
development courses would allow those already working in the field to increase their 
relationship building skills and better establish their own informal networks, or to 
acknowledge that this important part of knowledge transformation should be carried 
out by another member of the team who has these skills. 

 

Potential Future Research 
 
As there has been so little research about knowledge transfer as a whole, and 

nothing in that has been identified New Zealand, the potential and need for future 
research is enormous. 

 
More research should be done on this particular phenomenon, in New Zealand 

and internationally, as relationships have often been overlooked entirely in the 
literature on commercialisation and technology transfer. Some of this research should 
be empirical and quantitative, in order to measure the magnitude of the effect that this 
has on technology transfer, and to document how it happens in real situations, as 
opposed to how it should happen according to a model. The small scale of the study 
reported in this paper means that it can only be seen as an exploratory study into this 
area, so a larger scale research project looking at New Zealand’s research and 
development industries would be beneficial. It might also be useful to discover the 
ways that networks are formed and exploited in a variety of research institutions in 
New Zealand, and how this process could be improved. 

 
There have been a number of research programmes that investigated public 

perception and public opinion of emerging science, and while this is an important area 
of research that should continue, there is a need for attention to issues of application 
and public perception of new technologies at the early stages of the science and 
technology development process. These studies could investigate the attitudes and 
behaviours of the researchers themselves, as they are a very specific and important 
public in relation to the research they do. How they think about and talk about 
research that they or others are doing could have an important effect on its outcome. 
Also, how do the attitudes and behaviours of scientists affect the networking process? 
Does the approach of the scientist and potential users of the technology have a 
significant effect on the usability of their research?  

 
The lack of existing models and clear processes to commercialisation may 

inhibit the commercialisation process, as those without appropriate relationships 
attempt to initiate it themselves. This may require new research to establish how the 
commercialisation of science innovation happens in New Zealand and worldwide, or 
it may simply be achieved through documentation of the tacit knowledge of some 
scientists and entrepreneurs. 
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Conclusion 
 
Previous research on the barriers encountered in technology transfer and 

application has focussed on the obstructions and problems encountered during the 
scaling up and commercialisation stages of knowledge utilisation. This approach 
assumes that the networks and relationships between knowledge producers and 
knowledge users are already established. However, this study found that this is not 
always the case, and that without solid connections between these two groups during 
scientific innovation, the utilisation of knowledge can only coincidentally progress to 
successful application. Establishing solid formal and informal relationships between 
the knowledge producers and knowledge users is vital for successful application of 
innovative ideas, but this is often overlooked. 

 
New Zealand’s size, funding, and institutional structure can make utilisation of 

knowledge difficult, but the intensification of the social networks arising out of this 
smallness mean that these networks can be more readily formed and utilised. While 
the particular foci of CRIs and Universities in New Zealand may appear to be 
different enough to make them ideal collaborative partners, competition for funding 
may inhibit connections between individuals or research teams. This environment of 
competition can prevent relationships, formal or informal, forming between these two 
groups, or between universities. As a result, the great potential that their cooperation 
presents is lost, and that interface become just another space for knowledge go astray. 
While collaborative relationships and connections across research institutions are 
rewarded in New Zealand’s government funding policy, it can be difficult for 
institutions to achieve due to gaps in networks or a disparity in the benefits gained 
from collaboration. If New Zealand is to reap the benefits of its research relationships, 
there need to be more ways for researchers, and research institutions and knowledge 
using companies or agencies of form both formal and informal networks and 
incentives for them to do so. 
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Appendix 1: Interview Questions 
 

Scientists 
 
Scientists were asked to discuss their thoughts on the following questions. 
Supplementary questions were included as the conversation developed and 
observations were made. The question order varied and some questions may have 
been excluded if participants had already discussed relevant issues. 
 

• What is your area of interest or research? 
• How likely do you imagine it is to reach application? 
• What lead to you doing this research? 
• What helps or hindrances have you seen so far in relation to your research 

reaching application? 
• Are you aware of any public consultation that is occurring with regard to your 

area of research? 
• Are you interested in the potential application of your research? 
• What about the possible implications? 
• Do you think you direct your research at all with applications or implications 

in mind? 
• How do you think the privileging of knowledge or application in universities 

and CRIs affects the likelihood that research will be applied? 
• Do you think industry or commercial developers have the ability to see all the 

way from their product needs back to the basic science that feeds into it, or 
just as far back as a general application? Do they need to? 

• What about scientists? Can they see all the way from the basic science to the 
end product or does their vision stop somewhere around a general application? 
Do they need to? 

• Where do you think most applications come from, the scientist or the end 
user? 

• How much do you think the novelty or fear of the new affects, or will affect 
the application of your research? 

• How does the size of NZ affect research and its application? 
• Do you think that collaborative laboratories like this one would work well? Is 

it a useful model? 
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Policy advisors 
 

• How do you think that the ‘Nanotechnology Roadmap’ will help get the ideas 
into application? 

• Does MoRST provide support for getting ideas into application? 
• In applications for funding, do the researchers have to have an idea of who to 

approach to get their science out as a product? 
• The PBRF system creates a binary between the applied sciences and 

academic/theoretical scientists, wouldn’t that make application not worthwhile 
for university researchers? 

• Do you think industry or commercial developers have the ability to see all the 
way from their product needs back to the basic science that feeds into it, or 
just as far back as a general application? Do they need to? 

• Is there a limitation to how far back they will go with the research? 
• What about scientists? Can they see all the way from the basic science to the 

end product or does their vision stop somewhere around a general application? 
Do they need to? 

• Where do you think most applications come from, the scientist or the end 
user? Does it matter where the idea came from (to down or bottom up)?  

• How much do you think the novelty or fear of the new affects, or will affect 
the application of your research? 

• Money and funding is a big hindrance. Does that mean it’s easier for the 
bigger companies to get things into application?  

• How do you think the attitudes of scientists affect the possibility of 
application? 

• NZ and social resistance - will this be a significant factor? 
 
 


