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Abstract. This paper reports on an exercise conducted within a state-owned body (Crown Research Institute) in New Zealand 
aimed at building greater understanding of the key factors in successful research programmes.  Success was defined in this 
study as a high level of uptake of the emerging science, with commensurate benefits to both industry and the community.   The 
methodology had three parts.  A review of the knowledge and technology transfer literature; a series of 15 semi-structured 
interviews with science leaders; and a facilitated workshop.  The purpose of the review was to generate a robust framework 
upon which to centre the interview dialogues, and two models were selected.  The results varied, reflecting the diversity of 
research services provided by the organization, but the findings were predominantly new and valuable.  The importance of the 
long term relationship with the end users was the strongest recurring theme.  The methodology may have wider application in 
both research and consulting settings; for the benefits derived from the interactive process with staff, as well as for the specific 
findings.  
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1. Background 

 ‘It seems to me that those 
sciences which are not born 
of experience, the mother of 
all certainty, and which do 
not end in known experience 
… are vain and full of error’ 
Leonardo Da Vinci [2]  

The literature holds no shortage of examples of 
poor communication between end users of science 
and the scientists. In the recent 2011 Annual Lecture 
of the Institute of Human Factors and Ergonomics, 
Peter Buckle [1] drew upon a number of studies in 
his call to involve the relevant parties to a greater 
degree in order to enhance the circle of knowledge.  
In particular he identifies the importance of involving 
those working in the field more, not only in the set-
ting of research objectives, but also in the measure-
ment of the impact of the resultant science in industry 
and society.    

1.1. Motivations and aims 

One motivation for the study reported in this paper 
was a desire to improve the return on research in-
vestment in a competitive market where funders are 
increasingly interested in the impact of science 
against industrial economic, environmental and so-
cio/cultural indicators. Another was to improve job 
satisfaction of researchers within the organization.  

The aims of this study were to: build an under-
standing of models of cooperation between all the 
various parties (end users, researchers, funders, in-
dustry bodies, etc) that had been found to be success-
ful, and from these to generate generic principles of 
operation that could assist in future project planning.  
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2. Method 

A three stage method was employed. Firstly, a lit-
erature review was conducted through the National 
Forestry Library of New Zealand, analysis of which 
identified relevant concepts and models underpinning 
theoretical best practice in technology or knowledge 
transfer.   

Figure 1. Appropriate matches of technology uncertainty and or-
ganizational interaction in effective technology Transfer by Stock 
and Tatikonda (2000) 
 

2.1. OIPT Model 

Figure 1. shows a model of Organisational Infor-
mation Processing Theory (OIPT) applied to tech-
nology transfer. The Stock and Tatikonda model 
states that two constructs (task uncertainty and organ-
isational approach) correspond to task effectiveness.  

In their 2000 [3] paper, the authors place these 
constructs into a technology transfer (TT) context 
whereby task uncertainty becomes technology com-
plexity/uncertainty; organisational approach becomes 
organisational interaction; and task effectiveness 
becomes TT effectiveness.  

2.2. A-D-E cycle 

A version of the ubiquitous analysis-design-
evaluation cycle [4] or spiral, used heavily in design 
education and user-centred R&D was also employed 
to enable subjects to plot the position and role of var-
ious parties onto a project cycle template. 

2.3. Interview administration 

 A semi-structured interview methodology was 
developed using these two models and a series of 15 
individual sessions of 30 mins to an hour were con-
ducted with scientists representing the full range of 
scientific and operational areas of activity within the 
Institute.  Key factors in projects judged to be suc-
cessful under the terms of the study were identified, 
discussed, and logged diagrammatically using the 
two model templates.  In some cases generic patterns 
in recurrent failure models were also plotted by way 
of contrast.  

The final phase of the study used a facilitated 
workshop to interrogate the findings by sector, and to 
develop interventions that could be incorporated into 
organizational strategy, policy and procedures.  

3. Findings 

3.1. Method 

In the 2000 study by Stock and Tatikonda, the sub-
jects plotted a particular project in a single position 
against the two axes used in Figure 1.   

Interestingly, in the study reported here, the sub-
jects instinctively used multiple plots on the graphic 
to plot the longitudinal development of a research 
and development exercise.  The method is extended 
to tell its story over the fuller cycle.  
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3.2. Time  

Figure 2. shows a graphic from one of the set of 
case studies produced as a resource for the work-
shops.   

 

 

 
Figure 2. Case study showing use of the model to plot development of the project over time from iterative steps 1 to 20 
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Figure 3. illustrates the use of the model in a simi-
lar way, but this time to plot the course of a technol-
ogy transfer exercise that has less success. At the 

outset there is high uncertainty, but also low interac-
tion with the clients / potential end users. 

Figure 3. Case study plot with explanatory notes describing transfer process type that had been found to have low success

 

3.3. Variation in transfer process types 

The study revealed a surprisingly wide range of 
factors, arrangements and effective transfer process 
types.  There were significant differences between the 
various activity areas within the organization. The 
software development exercises in Figures 1 and 2 
for example benefited most from care in iterative 
development and introduction planning.  

 
 
 
 
 
 

 
 
By contrast, the consultative exercises involving 

indigenous communities by contrast found consulta-
tion was required to a degree exceeding that seen to 
be necessary in the Stock and Tatikonda cases. The 
most useful and interesting aspect of this study was 
the extended way in which the model developed by 
Stock and Tatikonda was used when administered 
with individual science leaders.  The subjects auto-
matically assumed the graphic provided the opportu-
nity to lay out the progression of the work against the 
two axes from inception to completion – and in com-
parison to other projects.  
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Figure 4. Case Study showing a different successful track of plots

 

4. Conclusions 

The exercise reported in this paper generated valu-
able understanding of organization-specific and intra-
organisational best practice in technology and 
knowledge transfer; not just from scientist to end-
user, but critically also from end users to the re-
searchers.  

Most notably the vital function of relationship 
building was identified. The additional time spent in 
building establishing trust and gaining the active co-
operation of bodies and individuals with key roles as 
intermediaries for intervention design and implemen-
tation was found in most cases to be vital investment. 
Without the engagement of change agents in the pro-
cesses excellent science remained under-applied.   

 
 
 
 

 
 
 
 
 
 
The specific learnings are probably of interest to 

similar bodies, and the methodology appears to have 
merit for wider application. There is also potential we 
believe based on discussions at the workshops, to use 
a series of these graphics in line, with overlaps or 
gaps between, to explore the actions and successes of 
organisations in maintaining and creating opportuni-
ties not just during, but also between contracts.  
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