



[bookmark: _Toc476312041]


Executive Summary

As the research environment in which Massey University operates shifts to prioritise high-impact research and interdisciplinary research, it is imperative that the University acts proactively to develop the necessary capability to respond to these changes. 
This report provides the results of a research project lead by Dr Allanah Ryan (Director, Sustainability) and Professor Jane Goodyer (School of Engineering & Advanced Technology) to understand the drivers and barriers to interdisciplinarity within the University and to suggest strategies to catalyse further collaborations. We have defined interdisciplinarity here as research collaborations that cross broad knowledge domains, namely physical science, social science, Mātauranga Māori, and the creative sciences. This document does not refer to collaborations between near neighbour disciplines. A literature review on interdisciplinarity was conducted, which reaffirmed the importance of interdisciplinarity and resulted in the identification of a range of key themes and best practice models for conducting interdisciplinary research. However, there was a lack of best practice models for institutions to support and encourage interdisciplinary research. Interviews were conducted with staff currently involved in interdisciplinary collaborations, and with research development professionals, with the aim of understanding what interdisciplinary work is currently being conducted at Massey, what barriers to interdisciplinarity exist within the institution, and how the University could support interdisciplinary research. 
The results established the following:
· there are a range of collaborations at Massey leveraging off interdisciplinarity to achieve high impact research; 
· interdisciplinary teams often came about from serendipitous encounters in a team science culture, but that this team science culture is distributed unevenly across the University; 
· significant exploratory time is necessary for establishing high functioning teams; 
· there are gaps in the process of team formation to respond to external opportunities;
· there is often a lack of drivers for researchers to engage in these collaborations; and
· there are a number of large scale, interdisciplinary collaborations which do not fit into traditional teaching/learning categories and need new support that is not currently being provided. 
Three meta-themes were also identified: 
· collaboration can only be fostered not forced;
· the primary driver for collaboration is passionate staff; 
· collaborations are highly unique and diversity of collaborative models should be fostered. 
From the findings of this research we propose that a key mechanism for helping to catalyse interdisciplinary research at Massey can be provided through establishing an ‘Integration and Implementation Sciences framework’ at Massey. 
This framework best represents the type of interdisciplinary research being conducted at Massey, and connects to a well-established international model of the same name, allowing Massey to form global linkages with other institutions working in this space. The I2S framework focuses on research that: (i) brings together diverse knowledge domains; (ii) is focused on complex or wicked problems; (iii) is team based; (iv) involves engaging stakeholders; and (v) has an orientation to action.
An Integration and Implementation Sciences framework has immediate resonance in relation to wicked problems associated with fields such as Agrifood, sustainability and health. 
Research activities around these areas originates in Colleges, and often crosses them, however there is no consistent and resourced site or mechanism for supporting the ‘integration and implementation’ aspects of interdisciplinary research. It is proposed that Te Puna Whakatipu (‘the spring of development’) could be an ideal home for such activity.  
Interdisciplinary research is to be encouraged and supported through the creation of a new centrally-funded IDR seed fund. 
There is a need not just to foster connections and form teams, but to actively develop these teams and provide them with the I2S tools (methodological, conceptual, technical and project-focussed) that is not currently available in academic units and R&E.  Currently internal research funds are primarily distributed through College-managed MURF grants. While it is sometimes possible for researchers across Colleges to gain funds for projects drawing on a cross-College team, this is uncommon and difficult. More importantly, MURF funds are not specifically designed to foster interdisciplinary research. The new SREF provides an opportunity to work in groups across the university, however it does not currently explicitly identify interdisciplinary research as a strategic objective that will be supported. We propose that some funding be identified to act as seed funding, using the I2S framework to evaluate proposals, to help build our interdisciplinary research capability. 
A key mechanism to support the development of staff expert in interdisciplinary research is through the creation of a ‘Framework for Interdisciplinary Research Professional Development’  
Most academics are educated within one disciplinary field. When they do develop interdisciplinary skills it is often done in relation to particular projects in an ad hoc fashion. We argue that there is a gap in professional development for staff who wish to engage for the first time in interdisciplinary research, or to develop depth of experience for those already working in this field. The role of ‘interdisciplinarians’ or ‘integration and implementation scientists’ includes integrating disciplinary insights, but also providing other expertise outside of the brief of existing disciplines, such as deciding which disciplines have something useful to offer, which stakeholders should be consulted, how the problem can be approached systematically, and how the research knowledge is best translated into policy and practice change. 
One possible approach would be to focus on a professional development programme similar to the ‘Women Leadership @ Massey’ course for PhD students and research active staff. In addition we could offer a series of focussed, and/or more open-ended, workshops designed to help develop a culture of interdisciplinarity and provide the skill base needed in the I2S platform[footnoteRef:1]. Funding for these workshops could be provided on application from focused teams of researcher through the IDR Seed Fund above, or through a separate mechanism managed as part of the budget for R&E and/or Te Puna Whakatipu.   [1:  These suggestions draw on the work done by NESTA in their ‘Crucible in a box’ programme.] 

Incentivisation of interdisciplinary research will be necessary 
To ensure the success of this strategy, the university will need to examine its incentivisation criteria to put in place appropriate drivers and support for staff to engage in this platform, to promote strategies to encourage horizontal integration across staff and intercampus travel, and invest in new capability and delivery capacity for these collaborations by creating a structure for staff secondments to existing collaborations, visiting expert funds, and providing employment security to allow for the development of the tier of research officers and professionals. 






Summary of key conclusions and recommendations
Conclusions
1. Interdisciplinary research is able to address complex challenges
2. International and national drivers are pushing for interdisciplinary research
3. Massey University must act proactively to develop interdisciplinary capability
4. There is a lack of best practice models for institutions to develop interdisciplinary capability
5. Interviews with Massey staff identified three key themes: collaboration can only be fostered not forced; that the primary driver for collaboration is passionate staff; and that these collaborations are highly unique and diversity of collaborative models should be fostered
6. Interdisciplinary collaborations have come about organically at Massey, but are not actively supported
Recommendations
1. Develop a strategy for catalysing interdisciplinary research at Massey based on the ‘Integration and Implementation Sciences’ (I2S) model. 
2. Consolidate Te Puna Whakatipu’s role as the main conduit for supporting the development of novel approaches to interdisciplinary research by acting as a coordinating unit drawing on distributed expertise from within the Colleges and professional expertise in R&E and POD
3. Establish an Interdisciplinary Research Seed Fund
4. Establish a Framework for Interdisciplinary Research Professional Development that focuses on specific skill development as well as leadership development 
5. Review incentivisation criteria to introduce appropriate drivers for staff
6. Promote horizontal integration of interdisciplinary research staff
7. Invest in delivery capability for these projects
8. Invest in developing new capability amongst both researchers and research support staff. 


Summary of key conclusions and recommendations
Conclusions
7. Interdisciplinary research is able to address complex challenges
8. International and national drivers are pushing for interdisciplinary research
9. Massey University must act proactively to develop interdisciplinary capability
10. There is a lack of best practice models for institutions to develop interdisciplinary capability
11. Interviews with Massey staff identified three key themes: collaboration can only be fostered not forced, that the primary driver for collaboration is passionate staff, and that these collaborations are highly unique and diversity of collaborative models should be fostered
12. That interdisciplinary collaborations have come about organically at Massey, but are not actively supported
Recommendations
9. A strategy is proposed based on the ‘integration and implementation science’ model, centred on key themes, namely agrifood, sustainability (with a particular focus on Climate Change) and Mātauranga Māori
10. A hub and spoke model be implemented for this strategy with a hub in Te Puna Whakatipu and distributed expertise within the Colleges-modelled on the Agrifood model
11. Interdisciplinary forums are organised for fostering connections, and a venture capital model of internal funding is used to develop emerging teams
12. Review incentivisation criteria to introduce appropriate drivers for staff
13. Promote horizontal integration of interdisciplinary research staff,
14. Invest in delivery capability for these projects
15. Invest in developing new capability amongst both researchers and research support staff. 
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[bookmark: _Toc476312043]1. Introduction
As the research environment in which Massey University operates shifts to prioritise high impact research and interdisciplinary approaches to complex problems, it is imperative that the university acts proactively to build the necessary capability to survive and excel in this new context. This document outlines the results of a research project undertaken to understand pathways to catalysing high-quality interdisciplinary collaborations within the university, and provides a proposed strategy to achieve this goal. This project will therefore help to strengthen the university’s capability to conduct world-class, high-impact research with national and international partners. We have defined the characteristics of interdisciplinary research that Massey seeks to support. We believe there are five key elements:
1. Bringing together collaborations that cross diverse knowledge domains, namely physical science, social science, Mātauranga Māori, and the creative sciences
2. A focus on complex problems
3. Team-based 
4. Engaging with stakeholders in a participatory manner
5. An orientation to action/practical problems
This document does not refer to collaborations between near neighbour disciplines. This project included a literature review searching for best practice models for facilitating interdisciplinary collaboration at an institutional level; interviews with a range of Massey University staff involved in current interdisciplinary collaborations, and staff who were tasked with facilitating the collaborations, with an aim to understanding critical barriers to collaboration and identifying appropriate support that could be provided. From this research, strategies were drafted for Massey University. This document was then sent to participating researchers and staff for feedback, and was peer reviewed by an external academic with interdisciplinary research expertise [Professor Gabriele Bammer, Australian National University]. 
This project was jointly led by Dr Allanah Ryan (project director - Director Sustainability, Te Puna Whakatipu), and Professor Jane Goodyer (project director - School of Engineering and Advanced Technology). The literature review, interviews and analysis were undertaken by Mr Thomas Robertson (research officer - Te Puna Whakatipu). The project sponsor is Professor Giselle Byrnes (Assistant Vice Chancellor, Research, Academic and Enterprise). The project is funded by the office of the Assistant Vice Chancellor, Research, Academic and Enterprise.
[bookmark: _Toc476312044]2. Context to this project
Research is increasingly being called upon to address many of the intractable challenges that face us. These challenges are highly complex, such as population growth and its impact on access to water, housing and food; obtaining energy autonomy whilst driving down carbon emissions; producing products, processing and systems that improve peoples’ lives without compromising the earth’s natural resources. Such challenges cannot be solved solely by a single discipline or sector. The National Academy of Sciences has developed this argument under the paradigm of interdisciplinarity, stating:
“Interdisciplinary thinking is rapidly becoming an integral feature of research as a result of four powerful ‘drivers’: the inherent complexity of nature and society, the desire to explore problems and questions that are not confined to a single discipline, the need to solve societal problems, and the power of new technologies.” (National Academy of Sciences, 2005, p. 2)
Collaboration within the research community is becoming increasingly important internationally, with a particular focus on collaborations which cross disciplinary boundaries. These interdisciplinary collaborations have the potential to provide access to additional capability and resources, improve the quality of research, increase relevance, transfer research and knowledge to the end-user and enable firms to increase investment in innovation activities. A recent report by the American Academy of Arts and Science (AAAS) highlighted this trend with a call for strengthening research collaborations through a transdisciplinary approach (defined as participatory interdisciplinarity). Internationally a clear need for interdisciplinarity has been identified, and this is a trend with which Massey will have to engage with to successfully achieve its internationalisation strategy.
This international trend towards interdisciplinarity is being mirrored in New Zealand, both explicitly and subtly. The National Science Challenges are a clear statement of this need for interdisciplinarity, and a concrete commitment to achieving it. These challenges encourage the development of research partnerships among New Zealand’s scientists to tackle ‘large and complex issues’ facing New Zealand and global societies. The importance of including social science and Mātauranga Māori are the key themes of Sir Peter Gluckman’s (2013, p. ii) report, indicating that interdisciplinarity will become more common. The importance of Mātauranga Māori is also emphasised by the Ministry of Research, Science and Technology’s (MRST) policy framework for ‘Vision Mātauranga: Unlocking the Innovation Potential of Māori Knowledge, Resources and People’ (MRST, 2007). As these challenges and policies establish government research priorities and seem set to dominate the New Zealand science landscape, it is imperative that Massey better positions itself to take fuller advantage of these opportunities.
The National Statement of Science Investment, 2015-2025, focuses heavily on impact, arguing that "all of our science should have a strong line of sight to the eventual benefits for individuals, business or society" (MBIE, 2015, p. 11), and emphasises "New Zealand's strong history of directly applied sciences to solve critical issues" (MBIE, 2015, p. 13). This report does not mention interdisciplinarity directly, but the international literature (and the conclusions of this report) have strongly emphasised that interdisciplinarity is the preferred option for achieving these aims. The statement does mention the need for funding that can cross disciplinary boundaries (MBIE, 2015). The report highlighted significant shortcomings in terms of New Zealand researcher connectivity, stating
 “Consultation submissions suggested individuals, projects and institutions in New Zealand were not well connected. Only 3.2 per cent of New Zealand publications have academic and corporate affiliations, suggesting scope for more collaboration. Better partnerships between domestic research partners and end-users will increase the quality and impact of our science” (MBIE, 2015, p. 17).
The need for further interdisciplinary research at Massey University has already been recognised in previous research commissioned by the University’s Research Management Services in 2013. Interviews conducted with research management staff revealed that “there was general agreement that research projects in the future would be larger, interdisciplinary, and consist of Massey service providers and academics working together” (McGee, 2013, p. 15). These reports all indicate that interdisciplinarity is likely to become a more prominent feature of the research landscape, and that Massey should be proactive in building interdisciplinary capability. 
[bookmark: _Toc476312045]2.1 Relevance
If Massey is to succeed in growing its international reputation it is essential that we seek to instil a strong interdisciplinary and participatory approach to our research activities, both within the university and internationally. This research will directly inform the development of a proposed roadmap for moving Massey University to a position of excellence in interdisciplinary research. This research will contribute to each of Massey University’s ‘Big Goals’, as laid out in ‘Shaping the Nation - the Road to 2025’. In addition to the obvious contributions to research and scholarship, interdisciplinary collaboration has implications for teaching and learning as collaborative skills are passed onto students, particularly at a postgraduate level, leading to alumni with broader perspectives and stronger abilities to engage the world around them. These collaborations will help Massey University to foster connections, both on an international stage and with local communities. The outward facing, participatory nature of these collaborations delivers impact and value to a range of stakeholders, strengthening Massey’s contribution to a sustainable future. With current trends in the research environment towards high-impact research, and the search for new sources of funding, interdisciplinary research enhances the University’s ability to generate income. These factors all lead towards the enabling of excellence, and the creation of a stimulating environment for staff and students with the fast paced creation and circulation of ideas, and the development of these ideas into reality with positive impacts on the world around us.

[bookmark: _Toc476312046]3. Research questions
The research explored several key questions: 
1. What are the strengths (realised and potential) Massey University possesses with regards to interdisciplinary research?
2. What best practice models exist for catalysing interdisciplinary research, and could these be customised for Massey University?
3. What barriers have staff encountered while establishing interdisciplinary collaborations?
4. Are the appropriate rewards, incentives and recognition in place for staff who engage in interdisciplinary research?
5. How can Massey University best catalyse and support interdisciplinary collaborations at an institutional level?
[bookmark: _Toc476312047]3.1 Definitions
As ‘InterDisciplinary Research’ (IDR from here on) is a vague and contested term, a specific definition is required for this report. From the literature on the relevant terminology, the most common terms in this field are multidisciplinary, interdisciplinary, and transdisciplinary. There are also a range of other related terms, with Bammer (2012a, p. 4) adding post-normal science, systemic intervention, integrated assessment, sustainability science, team science, mode 2 and action research. The term ‘multidisciplinary’ most commonly refers to multiple disciplines addressing the same problem in parallel rather than unison. This has ceased to be employed positively in the academic literature, with interdisciplinarity often being offered as a preferable alternative as it takes a more integrative approach. Interdisciplinary research typically means research involving researchers from different disciplines operating in an integrated approach. In some instances, this is meant with regards to addressing a practical problem. Transdisciplinary research is less well defined, but often comes to mean an abolition or transcendence of disciplinary boundaries (as opposed to IDR which works across boundaries, thus effectively reaffirming boundary existence). Transdisciplinary research is far more likely to be defined as being orientated towards practical problems, often with the inclusion of stakeholders in addition to academics in the research team in a participatory fashion.
Here we have opted for IDR to refer to researchers who collaborate with others across knowledge domains to address a problem that exists outside their own discipline. We have referred to knowledge domains rather than disciplines here. By knowledge domains we mean physical science, social science, Mātauranga Māori, and the creative sciences. This is admittedly a rough and somewhat problematic division, but useful for the purpose of clarifying our intentions. This report has not focused on collaborations between ‘near-neighbour’ disciplines (e.g. between chemistry and biochemistry, or sociology and anthropology), nor in ‘interdisciplinary subjects’, such as environmental studies. We are interested in ‘distant-neighbour’ connections between, for example, social sciences and animal production, or design and food innovation. We acknowledge that separate disciplines can shed critical light on aspects of complex problems but interdisciplinarity builds on and complements these discipline strengths. 
Another point we wish to emphasise is that we acknowledge an explicit existence of the interdisciplinarian researcher (or Integration and Implementation scientist). These researchers not only integrate the various disciplinary insights, but also provide other expertise outside the brief of existing disciplines, such as deciding which disciplines have something useful to offer, which stakeholders should be consulted, how the problem can be approached systemically, and how the research knowledge is best translated into policy and practice change.
We are also referring to interdisciplinary collaborations orientated towards the outside world (this is also called Mode 2 research) such as population growth and its impact on access to water, housing and food; obtaining energy autonomy whilst driving down carbon emissions; producing products, processing and systems that improve peoples’ lives without compromising the earth’s natural resources, i.e. that are orientated to action. As such we have to view IDR as a team-based approach that actively engages and involves stakeholders in the research. This definition has been chosen with the particular circumstances of Massey University in mind, as this is the type of IDR in which Massey has potential capability and which will help the university achieve its goals. This argument will be developed in more depth later in the report, but a definition is necessary in moving forward. 
It is worth noting that whilst we’ve framed IDR we acknowledge that multiple types of research can contribute to better understanding of any knowledge domain and that there is no one formula. For example, multi-, inter- and transdisciplinary research (however defined) may all have a place and specific contributions to make, as may action research, systems thinking, integrated assessment and so on. A plurality of approaches is acceptable, with the essential focus being on excellent and fit-for-purpose integration and implementation.
[bookmark: _Toc476312048]4. Literature review
A significant review of the literature on interdisciplinarity was conducted. This review initially sought broad themes being discussed with regards to interdisciplinarity, then themes on best practice for the management of interdisciplinary teams, and was then narrowed down to focus on literature discussing how to catalyse IDR in a university setting. While the body of literature on IDR in general is excessively large, there is relatively limited literature on how interdisciplinarity can be promoted through a university setting.
The literature review was carried out using a thematic analysis methodology. Broad and distinct themes were sought, rather than a systematised review where themes are weighted, or an evidence based review. In terms of research on how to operationalize IDR at an institutional level, there is not significant published evidence to quantitatively evaluate effectiveness. A systematised literature review was not deemed necessary for the scale of this research. Over the past decade, a significant body of literature has built up around interdisciplinarity, with a number of efforts from leading proponents to synthesis this literature in various books and reviews. However one significant component missing from the international literature but of key importance to Massey University is Mātauranga Māori as a relevant knowledge domain.
The literature can be broadly summarised as seeing IDR as essential for addressing the complex challenges of the modern world, and while there has historically been significant barriers to conducting IDR, recently significant progress has been made towards overcoming these challenges and best practice standards for conducting IDR are being circulated. 
[bookmark: _Toc476312049]4.1 The need for interdisciplinary research
The literature review revealed a near universal acceptance for the need for interdisciplinary collaborations to address complex or wicked problems. There were almost no dissenting views of this principle identified, with most concerns being raised about the processes of IDR rather than its aims. Wicked problems is a term used to describe highly complex problems, where even formulating the problem is a challenge, solutions are not easily developed, and the results of potential solutions cannot be accurately modelled and so they must be tested by trial and error (Churchman, 1967; Conklin, 2006; Horst & Melvin, 1973). These types of problems are particularly common in fields such as sustainability. It has been frequently noted that a key characteristic of most wicked problems is that they fail to conform to disciplinary boundaries and have a multifaceted nature, often with social, physical, economic, political, or psychological aspects (Alrøe & Noe, 2014; Brown, Deletic, & Wong, 2015; Repko, Newell, & Szostak, 2008). This necessitates the involvement of multiple disciplines in meaningful collaboration. Interdisciplinary collaboration is seen as the preferred method in achieving this {Repko, 2008 #2350;Bammer, 2012 #2379;Klein, 1996 #2359;Alrøe, 2014 #960;Bammer, 2013 #21}. Often two distinct modes of IDR are described. Mode one research describes the situation where a discipline encounters a particular challenge that exists within their discipline, and seeks concepts or methods from other disciplines to overcome it. Mode two research describes problems which exist outside of the disciplines and require the collaboration of multiple disciplines (Bruce, Lyall, Tait, & Williams, 2004). While both modes are important, this document refers specifically to mode two or applied IDR.

Some particularly prominent examples of successful interdisciplinary approaches include sustainability science (Brandt et al., 2013; Lang et al., 2012), technological learning and agriculture (Massey et al., 2006), agricultural extension (Sewell et al., 2014; Sewell & Hartnett, 2014; Wood et al., 2014), zoonotic diseases at the intersection of human and animal health (Hayman, 2016), biodiversity loss (Acs, Dallimer, Hanley, Gaston, & Armsworth, 2009; Hanspach, Loos, Dorresteijn, Abson, & Fischer, 2016; Winkel et al., 2015), using social-ecological frameworks to understand coastal systems (Benham & Daniell, 2016; Spalding & Biedenweg, 2017), nutrition (Claasen et al., 2015), sustainable water management (Brown et al., 2015; Wong et al., 2013), cancer research (Croyle, 2008), and climate change adaption and resilience (Serrao-Neumann et al., 2015).
[bookmark: _Toc476312050]4.2 Current interdisciplinary research
The need for IDR has been recognised for a number of decades, and the field has developed rapidly during this period. Initial work on IDR almost universally emphasised the newness of this endeavour, and a lack of well-established best practice models, methodologies, knowledge integration practices, theoretical frameworks, and criteria for measuring research quality. This is no longer the case, with a proliferation of research. Leading authors provide useful syntheses of this literature to develop better established frameworks. Some notable review works come from (Szostak, 2007, 2015a, 2015b), Repko et al. (2008),  and Bammer (2012a). Gabriele Bammer’s work in particular deals with this issue, writing that IDR is marginal in the academic world because of its fragmented nature, but that sufficient research now exists for synthesis, which is the goal of her 2013 book ‘Disciplining Interdisciplinarity: Integration and Implementation Sciences for Researching Complex Real-World Problems’. In terms of quantifying these claims about the prevalence of IDR, data is lacking, largely because of a lack of definition of what IDR actually is, with contradictory claims made about whether it is increasing or decreasing (Bammer, 2012) While significant work still needs to be done, it is no longer possible to cite a lack of resources and models as a reason not to attempt to conduct quality IDR. 
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While the benefits of IDR are widely accepted, a number of barriers have been identified. These are of particular interest for this project as we aimed to identify methods to overcoming barriers to interdisciplinary collaboration. The barriers identified have been roughly grouped into three categories of: knowledge; practical considerations (including incentivisation); and interpersonal factors.
4.3.1 Knowledge barriers
If IDR is the integration of different knowledges, this section deals with the challenges of actually integrating across paradigms. Science’s ability to progress at an ever increasing rate is largely thanks to specialization. As more is known about the world, scientists are required to specialize more to be able to make further advances on this body of knowledge. However, this specialization does not occur in a spectrum like fashion, but on a disciplinary basis. Disciplines are largely defined by their unique perspectives, and not exclusively by their subject matter. While each discipline has its traditional domain, the different perspectives can be seen in the fringe areas where the domains overlap (i.e. the crossover between biology and chemistry before biochemistry became a discipline in its own right). As noted by Alrøe and Noe (2014, p. 67), 
“Different scientific perspectives are characterized by different methods, instruments of observation and entire experimental arrangements, different concepts, categories and theories, and different concerns and questions, as well as implicit values and tacit embodied knowledge and practices”. 
While concepts such as the scientific method provide some continuity, this is at a higher level and allows for a significant level of variation, and does not include areas such as social science. However, this differentiation presents a problem when considering complex phenomena. As noted earlier in this piece, real world phenomena do not fall neatly along disciplinary lines. While each discipline gains greater and greater understanding of their facet of the problem, it would seem that what has been lost is a holistic perspective of the complex problem. Alrøe and Noe (2014, p. 67) describe this as “the paradox of scientific expertise …: that the growth of scientific knowledge leads to a fragmentation of scientific knowledge”. 
While the paradox of scientific expertise is exactly the challenge which interdisciplinarity hopes to overcome, actually achieving this has been difficult. Bammer (2013, p. 3) states the paradox as “The intent of such interdisciplinary investigations is to maintain the benefits of discipline-based research, while overcoming the limitations.” Disciplines exist for a reason, and contain established methodologies, conceptual frameworks, and processes for evaluation of research quality. Interdisciplinarity risks the loss of these strengths, and this has been behind criticisms of IDR as inferior science (Jacobs, 2009). This criticism has some basis, and this review uncovered a number of articles which combined multiple approaches but which lacked rigour and no synergy was achieved. A range of issues have been raised here, including the difficulties of establishing a shared conceptualisation of the problem (Alrøe & Noe, 2014; Benham & Daniell, 2016), a lack of accepted methodologies (Bammer, 2013), different conceptual approaches i.e. between qualitative/quantitative or constructivist/positivist research (Alrøe & Noe, 2014; Lawrence, 2015; Viseu, 2015), and difficulties in evaluating the quality of research. Other issues include power imbalances between team members, which will re-emerge in the interpersonal theme (Cundill, Roux, & Parker, 2015; Viseu, 2015; Winskel, 2014), and the need to deal with uncertainty in both the research itself and in the direction of the research process (Bammer, 2013; Gaziulusoy, Ryan, Chandler, McGrail, & Twomey, 2016; Sinnett & Williams, 2011). Of these, a lack of appropriate evaluation methods and standards has been one of the most problematic. Evaluation is typically seen as meeting certain levels of scientific rigour, but as IDR is often applied, there is a curious lack of evaluation based on the utility of the research, i.e. whether it is fit for purpose for the end-users needs. A range of strategies have been presented at various times for overcoming these problems. 
4.3.2 Practical Considerations
A range of more practical challenges also emerged with regards to IDR, mostly centred around incentivisation for researchers and organisational structures. In particular, there was seen to be a lack of funding for IDR, and an impression that IDR might have a negative effect on publication outputs. The lack of funding was often seen as a result of the inability of funders to assess the quality of proposal, as if two disciplines were involved, an evaluator from either discipline would be unqualified to assess, and the process of integration is often a novel approach (Boyd, Buizer, Schibeci, & Baudains, 2015; Brown et al., 2015; Gaziulusoy et al., 2016; Jahn, Bergmann, & Keil, 2012). IDR was seen as more work for less reward in terms of publications, with IDR being more time intensive due to the need for significant exploratory work, while interdisciplinary journals often had lower rankings than disciplinary ones (Boyd et al., 2015; Brown et al., 2015; Gaziulusoy et al., 2016). This was not a universally held perspective, and some evidence based on an analysis of publication citations indicated that IDR could positively impact publications (Bishop, Huck, Ownley, Richards, & Skolits, 2014). These disincentives contributed to a negative impact on career trajectories (Lyne, 2015; van Rijnsoever & Hessels, 2011), in addition to the effect of the perception of IDR as inferior research discussed above, along with the belief that researchers needed to establish high levels of expertise in a narrow area rather than a broad one. University structures were also cited as a barrier, as universities tend to be structured along disciplinary lines, which meant less contact between researchers across disciplines and often introduced administrative or bureaucratic barriers to working together (Boyd et al., 2015; Brown et al., 2015; Lawrence, 2015; Lele & Norgaard, 2005; Townsend, Pisapia, & Razzaq, 2015).
4.3.3 Interpersonal factors
One major theme emerging in the literature is the importance of interpersonal factors in the successful operation of interdisciplinary teams. Team dynamics was often seen as the primary factor to the success of a collaboration. A growing body of literature now includes reflective accounts of researcher experiences of team research to draw from. Issues include the ability for researchers to be self-aware and reflexive (Brown et al., 2015), to take time to build the team (Bruce et al., 2004), to nurture a community of practice (Cundill et al., 2015), and skills in team work more broadly, along with attributes such as trust and mutual respect (Massey et al., 2006; Sinnett & Williams, 2011). While many of these challenges are general to all team research/team work, these issues are exacerbated by the fact that IDR involves creating new teams of researchers with different disciplinary perspectives, leading to potential clash points, and come from departments which may have quite different cultures.
[bookmark: _Toc476312052]4.2 Models for best practice
A search was made for potential models of best practice for universities to catalyse interdisciplinary collaboration. While a number of models were found, none were directly applicable to Massey, and as a general comment, such models are not well developed. There is now an abundance of resources for running IDR teams or actually doing IDR, but not to encourage IDR team formation in a university setting. While there are various models for catalysing innovation in corporate settings (a linked but not identical concept), the hierarchical structure of the corporate world makes these initiatives impractical here. A key theme emerging from the models for universities was that IDR can never be forced, but only supported and encouraged. 
In a short and accessible yet extremely useful piece, Brown et al. (2015) suggest a five principle framework to IDR, developed through their own successful work in Australia on sustainable water management. The principles are: forge a shared mission; develop T-shaped researchers (who have disciplinary depth but are also willing and able to collaborate); nurture constructive dialogue; give institutional support; and to bridge research, policy and practice. Under the institutional support category, Brown et al. (2015, p. 316) list the need for clear career pathways for interdisciplinary researchers; for institutions to value IDR (regardless of national/global trends) and communicate this through policy; promotions criteria and seed funding for IDR; introduce qualitative criteria to measure impact (as IDR delivers benefit in terms of impact); and to create programmes for PhD students addressing complex challenges. We feel there is also the possibility for institutions to support bridging the research/policy/practice gaps through establishing mechanisms helping researchers to engage external partners/stakeholders. Elsewhere they also suggest the need for staff key performance indicators based on T-shaped researchers, in which research quality (publication metrics) and impact/engagement are both considered, that the institution identifies research strengths where IDR would be helpful and incentivise them through seed grants, and reduce transaction costs by providing platforms for researchers to engage each other and develop IDR skills. 
Bammer (2012) has also produced a thorough yet accessible document that covers ways to support IDR. The conclusion here is that such models do not already exist, and the recommendations include data gathering so this can better be developed. Noting this underdeveloped nature, some recommendations are made, namely: data should be collected on IDR to understand how much is happening, and that appropriate definitions and mechanisms are used to gather this information; new systems are developed for measuring IDR quality (infers publication metrics are not  satisfactory); and that new funding be used specifically for IDR, support of permanent teams in strategic subject areas, untied funding for early career researchers to support ‘wild ideas’, and funds for exploratory IDR work with the expectation of teams using this expertise to seek for larger external funding. 
In a project similar to this one, Townsend et al. (2015) and Razzaq, Townsend, and Pisapia (2013) conducted research on IDR at a British university, the name of which is curiously kept confidential in the report but seem likely to be the University of Glasgow. This was conducted after a restructuring designed to encourage collaboration, which essentially involved a consolidation of the number of colleges and institutes. This research produced several recommendations, namely that a) a clear strategic focus was needed, including a definition of IDR, resources were provided for this strategy, and alternative consequences were considered (how IDR was not helpful for their equivalents to promotions criteria and PBRF), b) to focus on serendipity, with venues for informal contacts to be made, and potentially an IDR centre, and c) a recognition that not one size fits all, that the situation of collaborations varies greatly, and that while the university can set strategy it cannot manage research. It appeared that the restructure was only of limited benefit. 
Cundill et al. (2015, p. 23) examines transdisciplinary communities of practice, defined as a “social theory of situated learning that occurs within a web of social relationships and through participation in the world.” Cundill et al. (2015) emphasises that communities of practice can only ever be nurtured, not created. They note that these communities have core members and peripheral ones, and that purposive strategies must be put in place to allow the movement of members from the periphery to the centre. They also highlight the need for attention to be placed on power dynamics within the group. 
The National Academy of Sciences (2005) commissioned an extensive report on IDR, which reached a number of rather broad conclusions. They identified the disciplinary structure of universities as a key barrier. Recommendations made by the report include a greater role for professional societies in encouraging IDR, develop reliable evaluation methods, learn from industry models to encourage cooperation (although noting that industry is more hierarchically organised than universities), remove administrative barriers, establish joint development programmes with industry, experiment with innovative administrative structures, allocate resources to IDR directly rather than resourcing through disciplinary channels, support equitable and flexible budgetary and cost sharing practices, review recruitment policies and recruit across disciplinary departments and invest in continued research on IDR. While this report is extensive, it is now quite dated, and further research does not necessarily support its rather broad conclusions. 
Palmer, Kramer, Boyd, and Hawthorne (2016) describes the methods used by the National Socio-Environmental Synthesis Centre (SESYNC), USA, to support IDR. This includes providing services for facilitation, meeting design, team progress troubleshooting, and computational support.
A number of models are suggested which are based around workshops, in the sense that an event is organised which researchers attend to learn both about how to conduct IDR and to make contacts with people from other disciplines as prospective partners. Particular events include creating ‘interdisciplinary encounters’ (Bridle, Vrieling, Cardillo, Araya, & Hinojosa, 2013), researcher development (de Nooy-van Tol, 2003; Lyall & Meagher, 2012), mentorship (Lyall & Meagher, 2012) and various techniques to help researchers imagine doing IDR (Boyd et al., 2015; Carew & Wickson, 2010). One particular model is the ‘crucible in a box’ concept used by NESTA (National Endowment for Science, Technology and the Arts) in the UK. This approach involves bringing together early career researchers to intensive residential ‘labs’ where they are encouraged to think about possibilities of what they could achieve with collaboration, with resources and training provided to help them in this endeavour. At the end of this, the researchers are given an opportunity to collectively work on a proposal for funding from NESTA which aligns with the programme aims. There are a range of success stories attached to this programme (NESTA, n.d.). 
[bookmark: _Toc476312053]5. Methodology
The core part of this research involved looking at current interdisciplinary collaborations at Massey University to better understand the barriers to such collaborations and potential drivers or modes of supporting further such projects. Interviews were conducted with 27 academic staff and 2 professional staff, representing seven primary collaborations. All five Colleges were represented, as were 10 Schools/Institutes. In addition to this, a focus group was held with staff from Research and Enterprise. 
[bookmark: _Toc476312054]5.1 Sample Selection
As our focus is research collaborations, it follows that our units of analysis are research teams rather than individual researchers. Through the Massey University expertise search service, university news releases, and informal conversations with various researchers and Research and Enterprise, a number of projects were identified which include team members from two or more Massey Colleges (or in some cases which include researchers from a disciplinary background which would typically be located in a College different to the one in which they are employed), have external funding, a duration of over two years, and were qualitatively deemed to be ‘significant’ projects. Within this sample, projects which focus on sustainability or agrifood were prioritized, due to their alignment with the strategic direction of Te Puna Whakatipu. Attempts were made to categorise projects temporally (current, completed, past), as successful or non-successful, and by structure (research centre, formal project, network). While this attempt to categorise collaborations was useful, and resulted in diversity amongst the sample, in reality the research environment could not be categorised so easily, with collaborations emerging and disappearing within a community, and individual researchers being involved in multiple projects in multiple roles. In addition to academic staff, we were keen to seek the views of staff in Research and Enterprise, due to their integral role in establishing research collaborations.

This selection does not cover all relevant staff, and contains some biases. Primarily, this selection includes staff doing IDR at reasonable scale. While some attempts were made to look at the absence of collaboration, or situations where collaboration seemed limited and could be expanded upon, these types are underrepresented. This project also gave only limited consideration to smaller collaborations, which can be important in their own right, and have the potential to expand. Some groups were included which were not as interdisciplinary as they first appeared, giving some insight into staff who were not so interdisciplinary and why that was.
[bookmark: _Toc476312055]5.2 Methods
The research was conducted primarily through semi-structured interviews.  The interviews were based on a list of common questions for consistency, with additional questions depending on the situation of the interviewee, and considerable scope for interviewees to guide the interview towards what they considered important. For the common questions, there was a high level of variability in their relevance, and any attempt to quantify these responses would be inappropriate, as the sample size was too small for statistical analysis and the information not appropriate for quantitative analysis. The interviews were conducted with a recognition of the expertise of the participants, many of whom had their own mature understandings of the issues around IDR and their own conceptualisations of the problem which would have been stifled through an overly prescriptive interview format. In this sense, the report was co-constructed with the interviewees, who did not just provide raw data for the research team to analyse, but mature and fully formed ideas.  Some interviewees may recognise their own ideas here, and we regret that we cannot credit them. Some collaborations kindly invited the researchers to their own team meetings, allowing them to see the process of collaboration in action, a useful experience.
All interviews were voice recorded. The recordings were listened to, and rough notes were taken. Critical sections were transcribed verbatim. These were analysed for themes, and were coded in an excel spread sheet according to those themes. Where possible, all interviews from a single collaboration were considered together, rather than unrelated individual experiences. The themes included collaboration origins, team formation, data integration, team science, incentives (funding, publications, recognition, career trajectory), and suggestions for institutional support.

Quantitative methods were considered, but were decided to not be appropriate. In particular, social network analysis has used extensively for evaluating interdisciplinary networks (Aboelela, Merrill, Carley, & Larson, 2007; Ryan, Emond, & Lamontagne, 2014; Woo, Kang, & Martin, 2013). However, the small sample present at Massey did not lend itself to quantitative analysis. Furthermore, there is significant variation within the teams in terms of structure, history, and the actual type of interdisciplinarity, information that would have been lost using quantitative methods.
[bookmark: _Toc476312056]5.3 Ethical issues
This research project was deemed to be of low risk. A research proposal, and key documents such as participant consent and information sheets were peer reviewed, and then a low risk MUHEC notification was submitted and approved. 
We decided to offer participants confidentiality, as we were aware that some barriers within the university may relate to particular institutions or individuals. As this is research, rather than an internal review, we were interested in structural factors rather than the identification of individuals. Therefore, it was decided to offer confidentiality to allow participants to be comfortable explicitly discussing these barriers. While a number of participants of successful collaborations expressed that they did not need confidentiality, we felt that it was valuable for accessing information from collaborations which did not experience the same levels of success. We extended confidentiality to third persons discussed within the interviews. As many of the IDR collaborations at Massey are rather distinctive, by offering confidentiality our ability to discuss the specific collaborations in depth became more limited. However, as our aim was to seek out general lessons that could be applied across the university, this was not deemed to be a problem. To provide some thick description of IDR at Massey, it was decided to include publicly identifiable profiles of some successful collaborations. For these collaborations it was therefore identifiable that the project had been involved in our research, but not what they contributed. This allowed us to provide thick data while allowing researcher protection to enable critical discussion of the university system. 
[bookmark: _Toc476312057]6. Results
The results in this section are presented around the themes of teams, knowledge integration, incentives for IDR, and suggested enabling strategies. A special category has been included for large-scale projects, which often do not fit the typical research/teaching categories. We have sought to prioritise what the most important emerging themes are, but we have also included some themes which were not important at Massey, but had been identified in the literature and therefore deserved to be addressed. The results are generally not quantified, and importance has been assigned qualitatively, based on not just how often themes were brought up, but by how important the respondents saw them, and also whether they came from respondents who had leadership roles in the collaboration, and the degree of interdisciplinarity expressed in the research. 
[bookmark: _Toc476312058]6.1 Selected Team Profiles
Included here are summaries of several interdisciplinary teams at Massey University. These have been included with the permission of the teams, but to keep some confidentiality they are not correlated with responses to questions presented later in the report. These summaries provide some description of what is occurring at Massey in terms of IDR in terms of the objectives of this research. 
6.1.1 Farmer learning
More formally the ‘Science-based Extension for Lower North Island Sheep and Beef Farmers’ project, this is a model collaboration between the Institute of Agriculture and Environment (IAE), the Institute of Veterinary and Biological Sciences (IVABS) and the Institute of Education (IoE). This project involves collaboration and integration between a diverse group of researchers operating in different knowledge paradigms to address a practical problem in partnership with their external stakeholders. 
The team includes A/Pro Brennon Wood (IAE-sociologist), Dr Lydia Cranston (IVABS, sheep production systems), Prof Hugh Blair (IVABS, animal science), Dr Rene Corner-Thomas (IVABS, sheep production system), Mr Doug Drysdale (IAE, PhD student-supervisors from all three institutes), Dr David Gray (IAE, farm management), Dr Maggie Hartnett (IoE, educationalist), Miss Roxanne Henwood (IAE, research officer), Prof Peter Kemp (IAE, pasture scientist), Prof Paul Kenyon (IVABS, sheep production systems), Prof Stephen Morris (IVABS, sheep and beef cattle production), and Dr Alison Sewell (IoE, educationalist). 
The team originated with an informal connection between IAE and the IoE where the problem of the lack of agricultural extension was discussed, and there was a realisation that this is something that the IoE could assist with. IVABS was included, already having strong collaborative ties with IAE. This resulted in bringing a group of researchers together for a series of open-ended, exploratory meetings about what such a project might look like. This involved a lot of uncertainty, as it was not clear at the start of these meetings what the collaboration might achieve, or what everyone could contribute. This was particularly challenging for the IoE staff, where there is not a culture of team science, and involved a somewhat new research shift towards adult education (although this was in line with the Institute focus on ‘life-long learning’). The result was a plan to conduct a series of herb pasture trials which would be run by IAE and IVABS, crossing agricultural and animal science boundaries. These trials were done working with a group of 39 farmers who have become very active research participants. The project has been based around a series of workshops with the entire team and farmers for the communication and discussion of results. The IoE provided educational expertise, focusing on the way farmers learned. Social scientists within IAE looked at farm management and farmer decision making, as well as farmer networks for knowledge exchange. A PhD student, Doug Drysdale, has become involved with the project, with supervision from all three institutes. Other researchers have progressively become involved as the project has expanded. The project received $279,400 funding from the Ministry of Primary Industry’s (MPI) Sustainable Farming Fund. The team now has demonstrated success in terms of conducting quality IDR, with a number of peer reviewed publications, the ability to bring in external funding, engage a community, transfer research outside of the university, and to educate postgraduate students in a broad and highly applied environment. 
6.1.2 Sheep milk dairy
The sheep milk dairy group is a gathering of Massey academics around a gap rather than a problem. New Zealand does not have a significant sheep milk dairy industry, despite two previous attempts to establish one. This in itself is surprising considering that this would align strongly with a New Zealand agrifood strategy of high quality, value added products. This could be done while improving environmental impacts, with evidence that sheep milk can have lower environmental impacts than bovine dairy.
This collaboration came about through an informal connection through Massey, but on a matter unrelated to research or sheep milk. Dr Sam Peterson in IVABS had been milking sheep regularly as part of his own research on ovine lactational physiology. Dr Craig Prichard from the School of Management (SoM) met Dr Peterson in a teaching and learning circle where they discussed each other’s research. Seeing the potential, Dr Prichard asked why Massey didn’t get involved with sheep milking as a research area. After a period of thinking about this, the researchers decided ‘why not’, and began investigating this further. A network of researchers was drawn in around this, including Dr Craig Prichard from SoM, Dr Sam Peterson from IVABS, Professor Richard Archer from the Institute of Food, Nutrition and Human Health (IFNHH), Dr Alistair Carr and Dr Abby Thompson from the Massey Institute of Food Science and Technology (MIFST), Dr Carolyn Morris from the School of People, Environment and Planning (PEP), and Matthijs Siljee from the School of Design in the College of Creative Arts (COCA), among others. This involved extensive research, following a production chain approach, considering aspects ranging from livestock and genetics, production systems, processing, food technology, nutrition, food design, and business. The group has a number of students working in this area, and these students have been heavily involved with the project in terms of conferences, stakeholder engagement and planning, in addition to their own research work. Massey has also led the organisation of an annual conference on sheep milk dairy, managing the network and doing stakeholder engagement. This collaboration has been particularly strong in its ability to engage industry, farmers, and other research groups such as Crown Research Institutes’ (CRI) from an early stage. This is classic mode two research, with researchers focused on a common problem/goal, with integration occurring as useful to achieve this goal rather than an end in its own right. The collaborative nature is also important not just because university expertise has increased in this area, but that connectivity has, increasing university capability from a commercial perspective.
A defining feature of this collaboration is proactivity, which has placed Massey well for further opportunities. These opportunities are now emerging, with the announcement of a national Primary Growth Partnership (PGP) with investments of $12.56 million and $31.39 million by MPI and Spring Sheep Milk Co. respectively, over a period of six years.  By establishing this team significantly before the PGP announcement, Massey is now able to put itself forward with a well-developed team, with experience and leadership in this area. Several respondents commented on the amount of hard preparatory work needed to get a seat with the big industry players. Thanks to this proactivity in doing this baseline work, meeting these external groups on a solid footing is now possible. Without this, the University would likely be putting forward researchers individually, losing collective bargaining power, and appearing opportunistic rather than proactive.  
6.1.3 East Indonesia Innovative Farm Systems and Capability in Agribusiness Activity
The East Indonesia Innovative Farm Systems and Capability in Agribusiness Activity (IFSCA) project involves an interdisciplinary team of Massey researchers conducting exemplary work in Indonesia in partnership with the University of Mataram. This project is using Massey University expertise to build on-going capability with Indonesia farmers for more sustainable and successful agriculture. This is being done with existing corn, cattle and fresh fruit and vegetable farming systems in North Lombok on the island of Lombok and the Dompu District on the island of Sumbawa. The project works to build technical capability and infrastructure, improve productivity, create new business, and to integrate products into higher-value supply chains. Sustainable farming practices have been made central to this work. The capability includes agriculture, animal systems and post-harvest technology, but also building business capability. Effectively achieving this has meant working with local social systems, and considering the gender aspects of their work. This has necessarily involved a range of disciplines working in a coordinated and integrative fashion. The partnership with the University of Mataram in Lombok has been absolutely essential. The strength of the relationship between Massey and Mataram has been demonstrated with four key researchers, A/Pro Chris Anderson (IAE), Dr Janet Reid (IAE), Professor Julian Heyes (MIFST), and Professor Steve Morris (IVABS), being made adjunct professors in the University of Mataram.  Students have also been crucial in this project, with a number of Indonesian students coming to study at Massey University, and the strength of experience from Massey graduates has been a major asset.
This project came about based on previous work done in Indonesia with the University of Mataram by Massey researchers, in particular A/Pro Anderson. This work was extensive and conducted strategically, with Massey researchers seeing Indonesia as a growth target which was often lacking in the particular sets of expertise that Massey could provide. When the Ministry of Foreign Affairs and Trade (MFAT) put out calls for projects in East Indonesia, the extensive work already conducted allowed Massey to put forward a strong proposal, with this strength coming from the diverse and integrated expertise of the team, and the University’s history and relationships in the area. This was recognised, with $4.2 million being awarded to the project through the New Zealand Aid Programme for a period of four years. This was a relatively new type of work for Massey, as much of this work may previously have gone to a consultant. While researching and teaching remain crucial to this project, this represents a new type of project for Massey which does not always fall within existing research/teaching categories. The achievements have been the strengthening of ties with Universities and communities in a strategic area, the internationalisation of research and teaching, creating opportunities for Massey graduates, and quality, high impact research leading to sustainable farming practices in East Indonesia. 
6.1.4 Indoor built environments
Massey has built up considerable expertise over the years on indoor environments and health. This is not an individual project, but rather an on-going series of projects with a common core group, including people such as Professor Robyn Phipps (School of Engingeering and Advanced Technology-SEAT), Dr Mikael Boulic (SEAT), and Professor Chris Cunningham (Research Centre for Māori Health and Development-RCMHD). A lot of this work has focused on indoor environments and health, with a particular recent project on healthier New Zealand classrooms (profiled in Rangahau: Research at Massey University). With many classrooms having poor insulation, ventilation and heating, this can lead to low air quality with high levels of pathogens, pollutants, carbon dioxide, and humidity. Apprehending this problem requires an understanding of the built environment which must be linked to a health perspective, including Māori Health perspectives, but also an understanding of how people occupy and use that space, and therefore social science perspectives. This is necessarily an interdisciplinary problem. This research has involved engagement with other universities, CRI’s, District Health Boards (DHB), other health organisations, and industry. This on-going collaboration has demonstrated its ability to attract external research funding, produce high quality research, provide opportunities for students, and engage external partners. The ability to take an integrated, interdisciplinary approach to address practical problems has been crucial in achieving this. 
[bookmark: _Toc476312059]6.2 Thematic threads amongst teams
The primary common thread across the teams investigated, including those not profiled above, was that all the collaborations were problem centred, with the problem existing outside their own disciplines. Alternatively, they could all be described as engaged in applied research or ‘mode 2 research’. These applied collaborations all worked with external partners, including communities, industry groups, and governments, both nationally and internationally. To varying degrees, these collaborations could also be described as participatory in that they actively involved stakeholders in the research process. Interdisciplinarity does not have to be applied, and the literature review revealed that the boundaries between disciplines can be productive areas for making new discoveries or exciting blue-sky research. However, at Massey, many Massey researchers saw the value of interdisciplinarity as adding value in application and extension.
There was significant variation in terms of scale and the degree of external engagement. The range included small teams based around informal connections working on projects with limited funding, to large scale projects with multi-million dollar budgets, fixed-term full-time staff hired for the projects, and differing relationships with external partners. One theme to be explored in this report is the difference between collaborations in terms of scale and the implications of the differing requirements of these collaborations have for furthering IDR at Massey. 
In terms of the disciplinary nature of the teams, the teams were primarily centred around natural science research, with social science and other disciplines working around this in various ways, but often taking important rather than marginal positions. This included social science working on extension, or taking scientific results to the end-users, in other cases for community and political engagement, or for providing gender or cultural analysis of programmes. In some cases, social scientists had taken leadership or coordination roles in science dominated teams. This can be seen in the sample collaborations listed above. While social science or design have not been marginalised necessarily in those collaborations, and do offer integral roles, there is always a core of science around which they are based. A current trend is the emergence of hub and spoke models of science. A ‘hub’ of scientific expertise is provided at Massey, often by groups such as IAE, IVABS and MIFST, with ‘spokes’ in the community or with stakeholders, in the form of local partners, social scientists, regional business development managers, project managers, researchers with particular geographic focuses of their own strong set of networks, or those specialising in stakeholder engagement generally. It is through these spokes that scientific expertise can be extended from the university science hub to communities, and as in a number of cases (but certainly not all) the scientists do not form the spokes themselves, and other disciplines become involved. 
6.2.1 Team science and interdisciplinarity
One concept which emerged regularly as similar yet distinct to interdisciplinarity is team science.  While interdisciplinarity, as defined here, is always team science, not all team science is interdisciplinary (i.e. it may involve a range of disciplines but they all operate under the same knowledge paradigm). There are a number of researchers within the university who are experienced in team science, and for whom the challenge lay primarily with interdisciplinarity, whereas a large number of researchers had never worked in team science, and the challenges were both team work and knowledge integration. This team science culture was observed as existing particularly within IAE and IVABS, and extended to IFS, IFNHH and some other areas of the College of Sciences. The skills involved in team science also included consultancy style research, a careful ability to budget time and stick to that budget, and the ability to keep meetings on a tight schedule. While valuable skills in some ways, there is the potential for problems when more open ended and exploratory processes are needed. For some in more individualistic environments, they felt that various structures or personal motivations were encouraging them to collaborate, and that it was taken for granted that they would be know how to do so, yet this was not the case. Several of the existing teams which brought in new members unused to team science were highly supportive of the new members, and took on mentoring roles, but this may not be the case in a push for new teams. 
6.2.2 Origin
Within the groups involved, several types of team formation categories can be established. These are serendipitous collaborations, champion driven collaborations, and historical collaborations (with some collaborations involving multiple elements). Historical collaborations is to an extent an obfuscating term, and refers to long term collaborative relationships (over a decade), which while important are of little use here, as they provided more information on the successful running of a collaboration rather than the initiating process. These historical collaborations are in reality teams which engage in a number of discrete projects, proving the principle that successful teams will self-perpetuate. Serendipitous collaborations refer to those which originated with an encounter not related to establishing an IDR group (i.e. a social encounter), in which a mutual interest is established and a collaboration is formed. Included in this are collaborations where an opportunity arose and the partners were found through pre-existing informal relationships. Champion driven collaborations involve an individual single-mindedly pushing the project forward, typically by taking the initiative and actively seeking out new contacts. There are variations within these terms and overlaps. For example, there are incidences of serendipitous meetings where both parties saw the potential but one took the initiative to drive it forward. With regards to the idea of a leader or champion, there are a range of possibilities of what this might look like. There are the traditional leaders who drive the collaboration. There is the collaboration which has a flattened hierarchy in terms of leadership, but one individual (generally of reasonable academic standing but not necessarily the most senior within the group) has taken on the responsibility of organising the team. Some smaller scale collaborations lack a formal hierarchy, but tend to be in effect structured along lines of seniority. To an extent, some collaborations could be considered funder driven, in that funders called for an additional discipline, but this still reverts to researchers either using informal connections to locate someone, or acting as a champion and approaching new potential partners directly. Contact strategies employed by staff centred around using informal networks to ask for potential collaborators, and by using gatekeepers (people with prominence in a certain field who could suggest partners). Some made use of Massey University’s expertise search, but this was rare. Research and Enterprise was seen by some as a potential resource for making new contacts to provide expertise to fill recognised gaps. 
6.2.3 Horizontal Integration
One strong theme to emerge from the research was a lack of horizontal integration across the university. A large number of staff said they didn’t know what other disciplines were doing, or know people in other disciplines, and therefore potential collaborations were being missed through a lack of connection. This can be seen further in the number of collaborations which came about through serendipitous encounters, social relationships, and non-academic working relationships (i.e. committees). Several examples where given in the research of external stakeholders or funders suggesting connections within Massey that the primary researchers were unaware of, which does not present funders with an appearance of a cohesive or integrated organisation. This is frustrated by the problem of inter-campus integration, and the lack of social opportunities within campuses, with no common staff clubs. The closure of the Wharerata staff bar and the MUbar were seen as losses by those on the Manawatu campus. The importance of social interactions was heavily stressed in a number of interviews. Various suggestions included staff bars, clubs, speed dating, barbeques, sports, campus café models, or the way Research and Enterprise would put on a morning tea for all successful teams from each MBIE/Marsden round. Some staff have taken proactive approaches to making new contacts, with a few instances of enterprising staff members organising ‘tours’ to other areas of the university. These involved hiring vehicles to drive a team to visit another campus or another College to see what was occurring and make connections, but with no particular fixed purpose. These have been productive, but rare, and are driven by individuals rather than overarching strategy. 
The alternative analysis of this is that while a number of projects seemed to have come about serendipitously, and opportunities for serendipity were important, they were in reality the result of a team culture that was open to bringing in expertise, without which serendipity is not helpful - a comment made specifically by a number of respondents whose collaboration originated in a chance encounter but recognised that both staff needed a particular attitude to transform that encounter into something productive. In this sense collaborations were the coalescing of expertise around problems within an environment of team culture. The fact that a team science culture is not present throughout the university is problematic, as those not operating in this way miss out on these opportunities. Further examples of the limits of sociality for establishing contacts are the existence of long term, successful collaborations across campuses (i.e. without social contact), and departments which are highly collegial yet are still not collaborative. ‘Mix and mingle’ approaches around specific strategies were discussed in interviews, with the general consensus these were useful, but there needed to be an incentive to take connections made further, and a structure by which to do so. A number of respondents brought up the Agrifood Leaders Forum organised by Professor Claire Massey. This was generally seen as positive in terms of making connections, but at the same time several felt that there needed to be more structure to take connections made there to the next level.  
There exists a paradox in terms of team formation, in that to form a team there needs to be a clear driver. These drivers typically take the form of funding opportunities with tight time frames, which do not allow for the significant amount of time necessary to form relationships and integrate ideas to develop a strong proposal. Massey experience shows that teams that exist in some form prior to calls for funding being put out have a better success rate than teams formed to respond to those calls, and pre-existing teams can respond in a timelier manner. However, without such a driver there is no immediate incentive for the significant amount of work necessary to make a team. In other words, teams should pre-exist funding, but there is no purpose for them to exist without drivers such as funding. The need for existing, functional teams is of particular importance for responding to calls for which multi-institutions are needed, as if a team already exists it allows Massey to approach research partners as a united front and achieve more value. The concept of a ‘team’ can be expanded here to ‘team culture’. For example, MBIE proposals tend to happen within a core agricultural group as the relationships and team culture exist for teams to quickly coalesce around these funding calls - so while the team doesn’t exist as a team prior, the researchers know each other and work in a team science environment and so are able to form together rapidly. At the same time, there needs to be continual projects or these networks can be lost, as significant effort is spent in their maintenance with little gain. 
Generally, most projects had a strong champion, and this was often identified as a need. Champions were seen as those who were able to see an opportunity and cross boundaries to bring people together, then put in significant amounts of work into leading and managing the teams. This was not universal, and there were a number of teams which did not have clear leaders due to the very particular traits of the team members, in that they all were invested in the project and were willing to put egos aside to achieve this flattened structure. For many other collaborations, however, the strong leader was needed to bring the group together around a shared purpose and driven the project. These leaders are able to overcome the problems inherent in the lack of horizontal integration (although they may have decided to become leader through a serendipitous meeting), in that they were able to cross boundaries to forge connections. This typically involved utilising their own personal networks, Research and Enterprise as matchmakers, or simply physically visiting other departments seeking a very specific skill set and  through sheer persistence obtaining it. The value of champions is obvious when considering areas in which Massey has significant distributed expertise, but is unable to functionalise due to the lack of a champion.
6.2.4 Gaps around team formation
Significant gaps were recognised with regards to Massey’s ability to form teams around opportunities. The teams investigated directly were success stories, creating some bias in that team formation failures were not sufficiently considered. This was partly covered by the experiences of researchers in successful teams, but who had been in earlier teams which collapsed, and in conversations with Research and Enterprise personnel with regards to their challenges forming teams. Research and Enterprise strongly felt the need for a greater mechanism for team formation within the university. Currently, this was done through their informal connections to key nodes, or researchers within particular fields with extensive knowledge of who to approach. While effective, this method was acknowledged to have problems, particularly as it worked with the same group of staff and did not bring in new ones. Platforms such as Professor Claire Massey’s agrifood leaders’ forum were seen as beneficial, as Professor Massey provided a valuable node for finding agrifood expertise. This approach was useful but limited, and there was an awareness of untapped areas of expertise as a result. The approach proposed by Dr Alan McGee’s (2013) report was also discussed as a positive way to gather researchers quickly around an opportunity and with sufficient commitment to follow through. While team formation strategies were useful, often the barrier was the lack of a champion. Research and Enterprise recognised that they could bring opportunities to researchers but could not lead the projects, which was also agreed upon by researchers, but meant that if no researcher was willing or able to act as champion then progress could not be made.
One useful example of the problems around formation was one researcher who was working on a particular project for an external funder, and was aware that the project had far wider implications which extended beyond their expertise, and that there could be significant advantage for the university to expand on this and build expertise. This was seen as an opportunity, not just for the research value, but that because the research could have major implications for how the university would operate its core business. However, no clear mechanism existed for this researcher to bring the team together. This was exacerbated by the potentially very political nature of the research, with the possibility that other researchers might take an unduly critical rather than collaborative approach, and with limits on the extent that this researcher wanted to be the champion. 
6.2.5 Active barriers
In two of the collaborations, the project leaders experienced varying degrees of direct adversity from the university in establishing their projects, and anecdotal evidence of this happening elsewhere. There is a limited amount of information that can be provided here while maintaining confidentiality, but there is an issue within the University of people being actively discouraged from crossing disciplinary boundaries. One of these cases was due to a previous HoI working to protect their area by excluding other disciplines, and the other from a researcher who saw an opportunity, but some high ranking academics (who have now left) did not understand the opportunity or how it linked to Massey strategy and pushed against it. We are unable to name these staff due to our commitment to confidentiality, and in any case they have left the university. However, there was still a feeling among some staff that their Pro Vice-Chancellors (PVC) did not like cross-College research, which was perceived as ‘patch protection’ particularly with regards to funding stream. 
Publications and authorship were a source of potential tension within collaborations. This had largely been managed by initial agreements establishing policy, e.g. that all researchers would be co-author on all publications. Differences in research cost were another problem, with an agricultural scientist needing hundreds of thousands of dollars for a trial, while a qualitative social scientist might need only a dictaphone, yet produce equal publications. At the same time, social scientists and designers felt funding was balanced towards applied science, and therefore they felt disadvantaged.
6.2.6 Critique
One fundamental barrier to working collaboratively was seen as differences in motivations for research, primarily around whether research is to support industry and power structures or to critique them. For example, one of the major issues identified for Massey around establishing a robust research programme around sustainable agriculture is a poor working relationship between agriculture and ecology. Both of these disciplines are located within the same Institute and have access to large potential streams of funding. The barrier relates to what is perceived by many staff about a fundamental difference about whether research should benefit the environment or economy. A further problematic relationship is seen to exist between agriculture and social science. There are a variety of views on the nature of these conflicts, and how deep seated and intractable they are - it is doubtful that many agriculturalists would disregard environmental concerns, and ecologists stated wariness but not a fundamental objection to working with agriculturalists. While these barriers are surmountable, it was felt by some that a champion is needed to build trust across the divide and manage different expectations. Other collaborations have seen common environmental views as a strength, as different disciplinary perspectives and potential tensions are side-lined by a common goal of a better environment. One social scientist working extensively within agriculture discussed this in more depth, arguing that critique is necessary to initiate change, but not for enacting it. One researcher working across a particularly sensitive domain said that collaboration couldn’t be built on critique, yet losing the power of critique was a disincentive for some groups to engage others. 
[bookmark: _Toc476312060]6.3 Knowledge
One of the key themes emerging from the literature was the difficulty of integrating knowledge from different disciplines, and assessing research quality. This emerged as less of a challenge than expected at Massey. The teams approached had found methods of knowledge integration that varied dramatically but were fit for purpose. This ‘fit for purpose knowledge’ is a property of applied research, where the research is evaluated by its impact, rather than pure research where the goal might be to establish a new cross-disciplinary theoretical framework. This is not to imply that the applied research at Massey is of lower quality, but that a different dynamic for research evaluation was used. There was limited need seen for training in integrating knowledge, or models for doing so. Mutual respect was highlighted as crucial in practicing interdisciplinarity, with disciplines accepting others expertise in areas. This does introduce risks in that when offering incentives to team formation, there may be imbalances in capability across disciplines that are not recognised, or that mutual respect does not exist. Other conclusions include that there needs to be significant exploratory time spent thinking about knowledge integration and establishing a shared language which may not be provided for in projects, and that there is often a lack of understanding about what other disciplines can offer.
6.3.1 Terminology
In terms of terminology, IDR certainly appeared the most favourable option, with no one raising fundamental objections to the term, although some researchers used it interchangeably with multidisciplinary and transdisciplinary (terms which some other researchers did object to). The term interdisciplinary was also used to describe collaborations occurring with complementary sets of science skills within the team environment within the College of Sciences. While accurate, this use of the term is different than what is meant in this report, and so any structure progressing IDR within the university would need to define the term precisely. The only wariness around the term raised was whether interdisciplinarity was the defining feature of these teams, or if in some cases it was the applied nature of research that was defining, and that interdisciplinarity was a prerequisite to applied research rather than a cause for celebration in its own right.
6.3.2 Exploratory work
A common theme was the strong need for significant exploratory time at the beginning of a collaboration, with the purposes of building relationships, clarifying the problem, and agreeing on a productive proposal. This could occur in different ways depending on the nature of the collaboration, and the nature of the pre-existing relationships. In some cases where a group of people with an existing relationship of some extent realised they could gather their skills around a problem, this involved an extended period of open ended, exploratory discussion in a relaxed environment without a fixed agenda. Other groups described it as a group brainstorming activity. One participant referred to the idea of ‘slow science’, with more time taken to build relationships and investigate the problem. This could be done more formally through workshops and team building exercises in structured, top down style collaborations. Also important here was time for building relationships with external partners and communities. Even in some projects which were not seen as hugely successful in themselves, these projects could cement relationships allowing for more long term success. Personal dynamics were important in these meetings, with researchers stating the need for those present to put aside egos and academic posturing, let go of control, and be able to open up and provide ideas without fear of criticism. One Research and Enterprise professional had found a method of helping by presenting a ‘straw man’, having noted that academics were wary of providing the first idea for fear of criticism. Crucial to the success of these initiatives was the early inclusion of all partners. Particular complaints (strongly echoing themes from international literature) came from social science and design, and in the New Zealand context Vision Mātauranga experts, who often felt they were brought in at too late a stage, with their contribution being seen as extension, beautification and cultural sensitivity box ticking respectively. Researchers resented being given an already designed proposal and being asked to collaborate, as they then felt they were working on someone else’s project and unable to take ownership. A major focus of these exploratory processes was creating a shared language. While a shared language was important, it was described by one researcher as a ‘pidgin’ that allowed communication but lacked meaning. Careful definition of common words such as ‘sustainability’ was seen as important due to significant differences in their use across disciplines. A minority referred to this as learning another language, as opposed to merely finding a common one. 
These exploratory exercises can be significantly time expensive. Those involved with similar initiatives outside of Massey with CRI partners talked about teams being flown in from across the country to a single location for workshops, with budgets exceeding $60,000 NZD for each event when fully priced. However, they are crucial, as participants who had previously been involved in failed collaborations attributed these failures directly to a lack of relationship building, or to difficult personalities within the team that would have been identified in the relationship building stage. Particular factors were different motivations behind research (i.e. promoting versus critiquing agricultural activities), methodological or conceptual differences which were not resolved prior to collaboration, differences in working style, different disciplinary cultures, and differences in authorship and  publications expectations which were not established initially.
When engaging with more corporate or consultancy style research, these projects tend to be solutions focused i.e. the problem is taken as an assumption, and there is not a period for the team to focus on the problem to develop a common problem or understanding - this lack of a common problem is often ignored or misrecognised and can lead to problems. This exploratory work is typically not included in New Zealand funding structures, but is now occurring overseas. The funding here is focused on immediate outputs, and does not allow for team formation and problem clarification, a significant time constraint. Funding was also important in these relationship building phases. Several participants said they were in a fortunate position with regards to industrial partners or funds in research accounts which allowed them to self-fund travel for relationship building, but that without this history they simply couldn’t work as they were now.
The need for this exploratory work was exemplified in one funding proposal developed across Colleges in response to a funding call, in which one researcher was able to push forward a collaboration with a strong integrative framework and interdisciplinary nature. However, there was insufficient exploratory time spent by the team understanding this framework and how they might practically work together. The funder was impressed by the proposal and the integrative approach taken, but on interviewing the staff found that the researchers were not actually that integrated, and were still thinking in terms of their own discipline, which resulted in the failure of the proposal.
6.3.4 Integration
A strong theme from the international literature is the difficulty of integrating different types of data, including qualitative and quantitative data, alongside creative and performative design research processes. This challenge of integration has not presented itself as such a challenge within Massey University to date, however, this is likely to become more significant a challenge if IDR is promoted within Massey University. While participants said this was not an issue in their collaborations, they had chosen these collaborations because it was not an issue. Where participants had started considering collaborations, if different ideas about research became clash points, these collaborations were abandoned. A common theme is that qualitative and quantitative barriers can be overcome by mutual respect and trust. This was framed as honouring and respecting each other’s expertise in their respective subject areas, and keeping an open mind to new ideas. This was also framed as academic professionalism. 
While clashes in perspective could still occur, this was manageable based on quality relationships. One researcher said that “if there isn’t a clash in ideas, you are not really doing interdisciplinary research”, and that these clashes were the friction that propelled the collaboration rather than the barriers that broke it down. Collaborations where more integration occurred were quantitatively orientated, with one team modelling each project as an equation - while this group recognised the value of qualitative social science, they had not yet attempted (nor were sure how) to integrate qualitative perspectives into these models. In many collaborations, the most integration occurred with PhD students with supervisors across colleges, which was also seen as cementing collaborations. While positive, there are potential ethical risks to the student to be managed, namely ensuring that they do not become caught in the cross-hairs of a cross-College academic debate, and that this type of integration is valuable for their careers. There was only one collaboration which operated under an interdisciplinary integrative framework. Integrative frameworks (e.g. social-ecological frameworks) incorporate various types of human and scientific data within a single theoretical construct. Other potential integrative frameworks suggested included living laboratories, design-led processes and political ecology, all of which Massey has expertise in.
To situate the styles of collaboration at Massey University within the international literature, arguably they are interdisciplinary, leaning towards multidisciplinary. The collaborations researched here were not transdisciplinary, in the sense of abolishing disciplinary boundaries. Neither would it be fair to consider them as multi-disciplinary, which refers to different disciplines addressing the same problem without collaboration, as these projects employed significant levels of governance to ensure a common problem, and a unified strategy. Yet the collaboration mode focused on heterogeneous skills to match the heterogeneous nature of problems, as opposed to integrating different knowledges, therefore representing a particular type of collaboration. 
6.3.5 Disciplinary understandings
A key theme was often a simple lack of understandings about what other disciplines did and what they could offer. In terms of social science, this was often misrecognised as even being a skill set, as all researchers are able to talk to people, and so it was not seen as special. Often, ‘social science’ was co-opted by other disciplines, through the use of interviews and other easily accessible tools, but without a full understanding of the issues entailed. Particularly, social science was often seen as purely methodological, with a complete lack of awareness of social theories which undergird it. Designers also felt their discipline was often co-opted, with designers saying they were asked to give seminars on design, and then the unit to whom they gave the seminar would try to use this knowledge to carry out design processes themselves. This not only cut out the designers, but detracted from its value as a unique skill set which is learned over many years and not a single seminar. Education can often be seen as limited to children, with a lack of appreciation of its wider application to life-long learning.
A number of what could be perceived as unfairly marginalised disciplines considered it their own onus to be able to take and sell their skills to the rest of the university. This required these disciplines to be able to demonstrate how they could add value. Importantly, this selling is both to other disciplines and, in the case of engaged researcher, to the community the researchers are working with. As a result of this onus, there are a number of researchers who could be considered ‘disciplinary ambassadors’ intent on selling their discipline and reaching out, however, these roles are not officially recognised.
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One significant theme emerging in the research was the differing needs of a small number of collaborations operating at a large scale. These particular collaborations are unique in that they do not fall into the standard categories for teaching and research. These collaborations have a number of characteristics, in that they are large scale (multi-million dollar budgets, extended timescales, multiple academics), use non-traditional funding sources (i.e. not Marsden, MBIE), are often funded more through consultancy models rather than research models, generally have international presence and access international opportunities (although not exclusively), have external collaborators and partners (other universities, CRIs, governmental and non-governmental actors, communities), focus heavily on extension in various forms, and, while they do have important teaching and research components, these components are employed to achieve more practical and high impact outcomes. As such, they cannot be considered as falling within Massey University’s traditional research and teaching models, leading to some tensions over how they are managed. Likewise, they did not fall simply into the college structure. These collaborations are interdisciplinary, in that to achieve their aims they needed multiple sets of expertise, but considered this as a means to an end rather than a defining feature. Despite their scale, these groups had generally not formed research centres, which was described as another box centred on research which was therefore inappropriate, and the groups lacked physical presence. One key risk for these groups is that they operate using external funding, often classed as soft funding, which can create problems for their long term viability. The motivations researchers gave for working in these non-traditional collaborations was, aside from the personal enjoyment, that it gave long term options for publications, attracting international students, gave the University greater international presence, and could impact QS University rankings. While we are not identifying these collaborations here, as per our ethical process, we do recognise that the scale and uniqueness of these collaborations means that they are recognisable. 
One particular need arising around these collaborations is for a new type of job that exists somewhere between academic and professional roles. This was discussed both in terms of what particular employees had ended up becoming, although not necessarily through deliberate planning, or more hypothetically with regards to what is needed, sometimes reflecting on external discourses. While described differently across interviews, the common attributes where strong project management skills, but outward facing rather than back office, the ability to interact with funders, engage with politics and external groups to enact change, business expertise and the ability to develop value propositions, develop proposals, and do initial conceptual work before handing over to subject experts. These employees are not subject experts, but have sufficient academic competency to allow them to fulfil their duties, placing them between academic and professional categories. As these new collaborations require significant work in terms of community engagement, government and stakeholder engagement, report writing and other jobs which are not academic as such and are not rewarded through the academic incentivisation structure, these jobs are assigned to these new employment roles. These new employees can also function as ‘capture merchants’, transferring lessons learned from previous collaborations to new ones. Crucially, these new employees must be able to operate in an environment that was never ‘business-as-usual’, and be able to be flexible, and take on new challenges not strictly in their job role or expertise, rather than push them on which would result in the challenges never being dealt with as their distinct nature meant they didn’t fall into anyone’s job description at Massey. In practical terms, creating the roles was seen as either hiring new staff or developing existing ones in the professional category while acknowledging they were more than just professionals, or delegating it to academics who were given time releases to work on it and appropriate incentives. This role could be considered as roughly analogous to the ‘integrative studies researcher’ as proposed in Bammer’s (2012a) model, as a crucial skill that should be present in any interdisciplinary team.
[bookmark: _Toc476312062]6.5 Incentivisation
An assessment was made as to whether the correct incentives were in place at Massey for IDR. The responses generally indicated that they were not. However, several broad statements need to be made with regard to incentivisation. Firstly, responses seemed to differ dramatically across the university, showing large variability across departments. Secondly, many staff were uncertain of what was incentivised and what was not, showing a lack of information, and in some cases there were strong disagreements on how systems work showing misinformation. Finally, staff employed different strategies to achieve their goals within the fixed incentivisation structure.
6.5.1 Soft incentives
Soft incentives have been included first in this section as they emerged as the dominant theme for staff wanting to engage in IDR. These incentives include seeing research have an impact, enjoying team research, as well as curiosity and passion for research. Many staff identified as being curious people, and IDR collaboration was seen as an avenue for this natural curiosity. Others, especially those working within departments with individualistic research styles, enjoyed the process of team research, and the mentoring and support involved. Finally, many staff wanted to know that what they did had a positive impact, and IDR had a role in this. While it is hard to encourage these values in staff, they should be recognised, and where possible other incentives should not work against them.
6.5.2 Funding
Most researchers agreed that either IDR helped them get more funding, or that changes happening in the funding regime were likely to help them get more funding in the future. Sixteen researchers strongly felt that IDR was useful in getting funding. Five felt that while funders were signalling that they wanted IDR, their funding mechanisms did not match their rhetoric, but that this might well change. Another three researchers felt that IDR was useful for funding in particular, but put some major caveats on this statement.
Of those who saw IDR as useful in achieving funding, this was largely around funders who preferred to fund research with impact or extension, or who preferred collaboration in principle. MBIE preferred interdisciplinary, multi-institution teams to achieve the best team, on the basis that it was unlikely one discipline and one institution could contain all the necessary expertise. However, as MBIE preferred to deal with one institution there was often competition on who would lead, leading to the contradiction of simultaneous collaboration and competition. The MBIE funding structure has an unfortunate disadvantage in that if a team within one discipline (or core of cognate disciplines) wished to pursue MBIE funding, they felt that it would be better to seek interdisciplinary collaborators from outside Massey to fulfil the multi-institutional requirement. This relates to the need for the formation of IDR teams at Massey University to better engage external funders from a strong internal position. Some researchers identified IDR as essential to maintaining a competitive edge in an increasingly difficult funding environment. Some disciplines which had typically received relatively low levels of funding felt that the funding systems were balanced towards agricultural and biological sciences, and so conducting IDR with these groups allowed them to access these new and lucrative funding streams. The agricultural and biological sciences in turn also recognised the value of including social science, gender and Mātauranga perspectives in their proposals (but typically not design). The Marsden fund in particular was considered to have the strongest focus towards disciplinary research. Notably, some disciplines such as social science seemed far more fixated on Marsden than others, explaining some of the variation in responses as to whether funding was geared towards IDR. For those seeking funding from new sources such as MFAT, IDR was seen as essential. One other caveat added was that only a small portion of academic staff received large amounts of external funding, and for them changes to funding regimes would not be a major incentive. 
6.5.3 Publications
Most staff felt that IDR had no or a limited positive effect on their publications for PBRF, with a small number who said it helped them, and only one who found it a hindrance. Despite this, many staff said they felt PBRF was an individualistic model. Many respondents said they were not particularly focused on PBRF, which they saw as a distraction, and aimed to publish primarily to allow them to ‘play the academic game’, or who said they were happy with a B in their portfolios (although in other ways they could be quite ambitious). There was also some confusion as to how PBRF was assessed, with regards to how often you needed to be first author in a collaborative publication to receive an A. 
A small selection of staff who had located their careers within essentially interdisciplinary spaces felt that PBRF panels were counterproductive, as these panels required staff to clearly identify a subject area within which they fell, and so they felt they could never excel. Staff who collaborated from within disciplinary boundaries generally did not find this an issue. 
6.5.4 Career trajectory
Significant variation was also reported around the impact on career trajectory, relating both to different micro-environments staff operate in, different career stages, and different strategies employed by staff. For those in collaborative environments, often building up a network of collaborators was seen essential from early on, but typically this was in cognate disciplines. A few participants felt that to reach professor, one needed to work mostly within one’s discipline, and once the security of professorship had been obtained, then one could engage in IDR. Some saw team science as a distraction in an individualised system. One ambitious researcher, working in the same team and college as someone who claimed it was a distraction, saw it as a loss in the short term but as an investment for a long term strategy as they felt they needed a team publishing around them. Quite a number of staff who engaged in these collaborations felt that IDR didn’t help them, but seemed accepting of this, as they weren’t aiming for professor, or had accepted their route would not take them there. For some staff IDR was seen as a gamble, particularly for those who had built significant expertise in a ‘risky area’ - risky in the sense that the subject could become extremely important based on external factors, putting them in a very strong position, or it could become irrelevant leaving them worse off. In other cases, the risk was to do with the team: if the team could be brought together it would be a win, and if not a major loss with potential repercussions. One essential comment with regards to career trajectory is that many staff were highly uncertain as to whether it would help or not. If promotions frameworks are to be geared towards encouraging IDR, this must be communicated clearly. 
Other risks were associated with IDR such as whether it was an efficient use of time. Setting up an interdisciplinary collaboration involves a lot of time building the team, developing proposals, finding funding, and engaging stakeholders. This was considered dead time by some researchers, even if the proposal was successful, and that incentives for publishing were stronger. The risk was even greater if the proposal was not successful. There were different attitudes to this however, returning to the idea of staff employing different strategies towards career progression. Another risk was that if successful in funding, a lecturer might buy out teaching time with the money, and if this continued for a period, they might lose teaching time, putting themselves in a precarious position with their job security depending on obtaining research funding.
6.5.5 Recognition
Most researchers felt that their work was not being significantly recognised by the university, or that it was not recognised for being interdisciplinary. There was some natural variation amongst departments depending on HoI/S, which were usually supportive with some significant exceptions. While support in principle was valued, this did not necessarily mean tangible support. A number of researchers felt that they received significant recognition because of international links or success in publications and funding, which had been achieved because of IDR, but the recognition was not for the IDR itself. Media was seen as one way of celebrating IDR success. The importance of IDR is generally seen as being high impact, but not in terms of traditional research outputs such as academic journal articles and conference presentations. For proper incentivisation, recognition needs to occur along new lines, and this research indicates that this is not currently occurring sufficiently.
Incentives also need to be in place for those who contribute particular content knowledge to collaborations without being collaborators as such. These individuals may be experts in their own field, usually quite technical, with no interest in collaborating outside their disciplines, but whose knowledge is valuable. This needs to be recognised as valuable. This is often rewarded in terms of funding transfers, but for this to be an appropriate incentive, the staff member needs guarantees about the longevity of that funding, ability to transform it into EFTs or other useful instruments, and have some discretion over how it is spent.
6.5.6 The future of research
A number of researchers felt that IDR would be more common in the future, and that for it would be strategic for Massey University to develop capability in this area. These views were made based on factors such as international discourse, trends in funding, political trends, as well as observing that other partner organisations (primarily CRIs) were investing heavily in this area. In terms of strategy, movements such as ‘sustainable futures’ were referenced, with IDR necessary to achieving them: MU cannot engage wicked problems without IDR. Others specifically predicted that because of these trends, it was likely that MU would invest more in this in the future. Only one respondent was cynical about this, stating that while there was a push for more collaboration, this had occurred for all the several decades of their tenure at the university with marginal impact. 
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Respondents were asked to comment on ways the university could support them with IDR - this was with regards both to what they considered useful, and their opinions on options suggested in the literature. There was a significant variation amongst respondents, reflecting the uniqueness of the different collaborations. A number of suggestions made in the literature were found to be inappropriate for Massey. The main conclusions were that there is a place for new funding to seed IDR collaborations, that there is a need for greater delivery capacity (as opposed to capability), that shared IDR spaces and software support were helpful but not crucial, that there could be some reduction in administrative barriers to working across disciplines although this was not a major challenge, that  professional development and mentorship were generally seen unfavourably but could have some place if they were incorporated into an IDR structure and responded to researcher needs, and that there was not a need for the university to provide best practice models on how to conduct IDR. 
6.6.1 New funding
A number of researchers reported the need for new funding for IDR within the university. This was usually framed as seed funding to develop collaborations that could scale up then seek external funding. MURF was identified as the primary avenue for this to occur. There was a particular call for funds earmarked for IDR. In many instances this funding is currently being provided by staff from their research accounts, giving driven staff some ability to self-seed, but this is a challenging and problematic pathway, made more difficult by the fact that many staff feel that they cannot rely on their research accounts’ continuity. 
A model which was suggested in by a number of respondents, articulated in slightly different ways,  was for forums for researchers to gather and explore IDR possibilities, a screening process to identify promising ideas arising from these forums, and funding, time-release or other support to develop these collaborations to a stage in which they can seek external funding. This is very similar to the NESTA ‘crucible in a box’ initiative discussed earlier (NESTA, n.d.). The strength of this model is that it allows champions to emerge, as they can choose and develop their own topics, rather than have the University attempt to artificially select topics and appoint champions. Champions are important in establishing any new initiative, and there was a clear consensus from the interviews that the university could not make champions, but that champions had to emerge, but when they did the University could support them. Funding could be directed towards feasibility studies, and internal, national and international networking. This might be seen as ‘sunk money’, but could be a productive investment for the university if these collaborations could achieve external funding. The need for networking funding is also necessary to keep abreast with some other research entities, such as Agresearch, who are investing heavily in developing IDR networks. 
Other ideas for new funding suggested included an intercampus travel fund, PhD scholarships for interdisciplinary projects, the selected discounting of overheads on projects that developed the university within chosen strategic direction, and additional funding for CoCA (for whom research can be expensive, but for whom there is a lack of suitable funding opportunities).
6.6.2 Capacity
For many research leaders a lack of capacity, as opposed to capability, was seen as a critical barrier. Several commented that the university had invested too heavily in brokering, or outwards facing sales to funders, while neglecting to invest in capability to carry out the research. This is reflected in comments from Research and Enterprise about finding opportunities with potential for Massey involvement, but approaching staff who often responded they didn’t have the time or resources to contribute. This was particularly a problem for research leaders who are needed to develop a proposal, yet are often very time poor and sometimes reluctant to invest heavily in speculative proposals.  An increase in administrative or bureaucratic workloads was also given as a result for this lack of time.
A lot of projects found that most of their delivery capacity or ‘grinding’ was done by PhDs, post doctorates and research officers. This was problematic in that all these roles are essentially fixed term, making it harder to build a pool of expertise and to form on-going relationships between funders, collaborators and communities. For those with a significant number of staff being funded on research money, there is constant pressure to find more funding, both to maintain the research and as an ethical responsibility towards staff. For others, staff on fixed term contracts were seen as a major resource, but recognised that there needed to be sufficient work to keep them at Massey or they would be lost, and that Massey could do more work to develop this pool. Research officers were seen as particularly important as having a flexibility to take on new projects as they came up. Project management skills were also seen as important, either as a skill for research officers or a unique role (depending on the scale of the project, and on individuals). 
6.6.3 Research and Enterprise 
With a few exceptions, Research and Enterprise were considered very useful, although some felt that there were limits to what a professional service could provide. Many saw the importance of Research and Enterprise being able to facilitate collaborations, but felt they could not and should not be the ones to drive the projects, due to the fact they are essentially professional rather than academic. There were only a small number of researchers who felt that Research and Enterprise couldn’t help with making connections. 
One suggestion for improvement with Research and Enterprise is that they are focused around traditional funding sources such as Marsden and MBIE, and if the university wishes to engage in more consultancy style research with large national/international partners (e.g. the World Bank, UN, MFAT, WHO) then new expertise in commercial procurement is needed, and a strategy to manage these opportunities across the University, rather than within collaborations. 
6.6.4 Third spaces, secondments
Co-location has been identified in the international literature as a factor for successful collaborations, with the risk that the new locations become new silos. Two alternatives to this that emerged from the interviews are third spaces and internal secondments. Third spaces are spaces that do not belong to any discipline and in which researchers can gather for collaborative work on a temporary or fixed term basis. Suggested spaces include the shared workspaces of Te Puna Whakatipu or the library. Massey has made developments on this during the course of the research with the introduction of the BRIDGE space in the commercial complex in Palmerston North: 
“Incorporating hot desking, secure hot lockers (complete with charging stations for laptops and phones), a smaller quieter meeting area and a larger meeting space complete with a screen, full wall whiteboard and ottomans – this is a perfect space to meet with colleagues in an informal setting to collaborate on projects and share ideas and is ideal as a base for Auckland and Wellington staff when visiting Manawatu Campus.”   
Other ideas included using the Massey University farms as a shared and active research space, building on the living laboratory approach. Secondments would involve staff taking internal leave and being based temporarily in another College to work on a specific project. These suggestions were strongly proposed by a few staff, with most others approving. No one objected, but concerns were raised about permanent secondments or co-locations. 
6.6.5 Software support
While some collaborations thought software support could be helpful, what was needed tended to be very collaboration specific. Different collaborations had highly specific needs with regards to software support. A few researchers had made productive use of Hubnet, which they preferred. Others simply used Google drive, Dropbox or email to manage collaborations, although for some this was a limiting factor. Some staff personally did not like the Hubnet set up. A surprising number of staff who mentioned the need for collaborative software were unaware that Hubnet existed. Cost was mentioned as a factor for smaller collaborations to use this. Most researchers who mentioned SharePoint disliked it because of the setup and that it slowed hardware, while the one staff member who did like it said they had taken training to use it, and unless everyone in the group had that training it was not helpful. For particular collaborations based around open data, protectiveness amongst staff familiar with individualistic research was seen as a problem. Options for sharing outside the university were more limited, however, Massey would seem to provide better support than external collaborators do. 
6.6.5 Lesson sharing
Respondents were asked about whether lessons learned while conducting IDR were being shared across collaborations within the University - a part of establishing a ‘community of practice’ of IDR (see Cundill et al., 2015). Most respondents agreed that there could be a greater emphasis on sharing the success stories of various collaborations and lesson sharing between groups, but there were significant barriers seen to achieving this. Several staff, however, did not see any value, arguing that the collaborations were too distinct for comparison, that most lessons could only be learned in practice, and that the effort was greater than the reward. There was very little lesson sharing across collaborations identified as happening currently. A need was seen to an extent with lesson sharing in that many groups had developed certain practices to avoid tensions (i.e. model authorship policies to be established at the start of the collaboration), or individuals had experienced failed collaborations due to avoidable factors that could be communicated, as well advice on funding, authorship guidelines and  human ethics. The researchers who were more positive about lesson sharing saw that the process of IDR should be considered part of the research process, which it is not currently, as there is no incentive for this and no funding. This mirrors trends in the international literature which sees methodology as a key section in the reporting of IDR, as it is for any other form of research (i.e. Bammer, 2012a). Lesson sharing is also valuable for Research and Enterprise, particularly around the process of negotiating contracts with new funders, however, mechanisms are already in place for this. 
The key barrier to lesson sharing was identified as time. While workshops or other forums for exchanging experiences, advice, and for planning were seen as useful, only a small number of researchers said they would attend as most felt this would not offer value for time. For something like this to be implemented, there would have to be clear purpose, rather than open ended exploratory discussion. Several suggested that this could be of more value if they were based around a high profile Massey academic, or high profile international collaborator, with proof of concept and success in funding to give the event purpose and relevance. A side benefit of workshops would be increasing connectivity between staff in this field across the university. Mentoring was also generally seen as a positive approach, with a cross-college nature being a new and unique twist, but again there needed to be a clear purpose and incentive. 
6.6.6 Professional development
There was an almost universal appreciation that a range of skills were needed particular to IDR, and that the most important were soft skills.  This included the ability to work in a team, openness to new ideas, a lack of ego, and an ability to not be in control, and the ability to accept uncertainty in the research process. While these skills are particular, the sentiment amongst participants is that they could not be taught, and at best could only be learned through practice. Most researchers agreed that because of these characteristics, IDR was not for everyone. A small number of respondents saw some value in development for team leaders, although this was not always specific to IDR and seems to be covered under existing leadership training. Many of the researchers who were new to team science learned a lot of skills from their team members, but this relied heavily on the professionalism and good will of these members, which cannot be assumed for new collaborations. Other skills that were suggested as relevant were project management, document management and SharePoint. Most of the skills described related primarily to team science, rather than IDR per se. There was no need seen for development in terms of the practice of integrating knowledge, as this seemed too specific to each collaboration. 
For several researchers, a need was identified for a programme for those moving from specialisation to integration, but that there needed to be a structure to hang it on. Without a structure, or a clear definition of a space that it could take you to, there seemed to be little purpose or progression achieved. Any programme should include emerging researchers and PhD students. Staff who had compared Massey to other universities felt that we were lacking in this regard.
6.6.7 Models
A lack of best practice guidelines or principles for conducting IDR was identified as a gap in the international literature. However, the provision of best practice models by Massey was not seen as a need by researchers. Some suggested that there may be a place for these models for new collaborations where all team members were inexperienced in IDR or team science, but not useful otherwise. Most of the smaller collaborations had not employed best practice models, proceeding by intuition and past experience. Several larger collaborations had purposefully employed various design principles in structuring their collaborations, but avoided prescriptive models. However, they saw no need for Massey as an institution to provide these design principles. This seemed to reflect both academic freedom, in which researchers manage their own research, and the unique nature of the collaborations - as there is a great variance in the type of IDR, a single model cannot be useful.
6.6.8 Other 
Bureaucratic or administrative barriers in working across institutional divisions (typically the same as disciplinary divisions within universities) were also highlighted as problematic in the literature. This tended not to be a major problem within Massey, with a number of researchers saying that if they made a cross-college connection and wished to pursue it, they would do so-while occasionally barriers were experienced, they were generally minor. Of these, the difficulty of arranging cross-college finance was seen as the most problematic, particularly for the first instance of collaboration, and methods for streamlining this should be investigated. Administrative barriers were also encountered with cross-College supervision of PhD students, with some tensions as to the allocation of EFTs and funding across the Colleges. The need for streamlining short leave applications was also suggested.
Other types of useful support include administrative support for managing networks of researchers, project management, and increased support with Vision Mātauranga (noting that the university already has significant expertise in this).
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[bookmark: _Toc476312065]Introducing an Integration and Implementation Science (I2S) framework for Massey University 
A set of strategic recommendations are outlined below that are based on a critical analysis of the literature, research results from this project and comments from the peer review undertaken of the draft research report by Professor Gabriele Bammer (an international expert in I2S). These recommendations are in alignment with key strategies in the university (in particular, signals from the VC’s strategic direction outlined in ‘Catalysing the Future’; the draft ‘MU Research Strategy 2017-2021’ and the draft ‘Sustainability Strategic Plan’). The type of IDR that aligns with Massey strategy, and is also currently occurring within the university, is that which has an applied or enactive focus. IDR can deal with the complex problems facing society, and these are the problems which Massey wishes to address and which Massey researchers are already focusing on within interdisciplinary teams. 
What is required is the commitment of resource for capability development in delivering excellent interdisciplinary research across a range of ‘wicked problem’ areas. This requires both an intellectual framework (outlined in this section), as well as the institutional mechanisms by which interdisciplinary capability can be built (covered in the core and supporting strategies in the following section). 
Interdisciplinarity is a method not a goal, and we have introduced here a framework for using IDR to achieve practical outcomes. We have drawn heavily on the ‘integration and implementation sciences’ model proposed by Gabriele Bammer (2012, 2013) because of the quality of the framework; it aligns with our aims; and a community of practice exists around this model which provides an opportunity for Massey University to form international linkages with other institutions operating in this space. 
IDR is not new at Massey University. A number of successful collaborations exist within the university, yet they have emerged largely organically, and not as part of an institutional strategy. While there is strong potential for Massey University to grow capacity with IDR - and this research report has highlighted a number of initiatives that may be employed in this regard - a structure is necessary to attach these initiatives to so that they can be incorporated into a larger strategy beyond what emerges organically from researchers in the current environment. We propose that this framework be established as an Integration and Implementation Sciences (I2S) framework. 
We are primarily interested in the integration of different paradigms of knowledge in research for the purposes of implementing that research to achieve meaningful impact. The I2S framework lays the foundation for an approach to IDR at Massey University. The following box outlines the defining high level aspects of this framework.



Three Foundational Domains
There are three foundational domains for integrative applied research and I2S. These act as ‘store rooms’ for the interdisciplinary field of I2S knowledge
1. synthesising disciplinary and stakeholder knowledge
2. understanding and managing diverse unknowns 
3. providing integrated research support for policy and practice change.

Five questions are used to frame planning and reporting of knowledge synthesis
The planning and reporting of knowledge synthesis can be organised using five key questions:
1. What is the integrative applied research aiming to achieve and who is intended to benefit?
2. What is the integrative applied research dealing with – that is, which knowledge is synthesised, unknowns considered and aspects of policy and practice targeted?
3. How is the integrative applied research undertaken (the knowledge synthesised, diverse unknowns understood and managed, and integrated research support provided), by whom and when?
4. What circumstances might influence the integrative research? (context)
5. What is the result of the integrative applied research? (outcome)

From Gabriele Bammer (2013) Disciplining Interdisciplinarity 



















An additional important consideration for implementation sciences concerns their evaluation. This is something that Massey could develop further as we have expertise in evaluation research in the CoHSS and CoH. 
7.1 Core strategies
The strategic framework proposed here is centred around the following three core components:
(1) Consolidate Te Puna Whakatipu’s role as ‘the spring of development’ by supporting it to be the main conduit through which IDR and I2S is coordinated
We have argued that a structure is needed to take IDR from its current state as an organically emerging and incidental activity, to a more strategic and focused approach to how the university organises itself to deliver around its interdisciplinary and applied research aspirations. In itself a structure is insufficient - as other resources and strategies are necessary - but the structure is an initial step which gives other resources something to attach to. This structure might be referred to as ‘the integration and implementation sciences platform.’ There are currently already two domains - agrifood and sustainability - that are located in Te Puna Whakatipu that are well placed to help develop the I2S platform. This model can be expanded to include additional key domains as needed. Te Puna Whakatipu is seen as the best place to host this platform, as it contains the some of the necessary expertise; exists outside College structures; and is not in competition with the Colleges. Some of this activity has already occurred with the Massey University Agrifood strategy being driven by Professor Claire Massey and Professor Hamish Gow. It could be argued that Te Puna Whakatipu operates on an informal hub and spoke model. The necessary academic expertise is distributed throughout the Colleges, and Te Puna Whakatipu functions as a hub, able to set strategy, manage opportunities, and act as a mechanism for forming teams around these opportunities. Designated researchers within the Colleges could be assigned a research development role (with accompanying time release) enabling them to work more effectively as spokes, and becoming a recognised pathway for finding expertise and establishing connections in unfamiliar areas, with the research development work being delegated to professional staff. 
Te Puna Whakatipu is also able to host relevant forums on these themes, following the model established by Professor Massey with the Agrifood Leaders Forum. This forum is an important part of the creation of a collaborative environment around agrifood, a ‘community of practice’ within which teams can coalesce as needed. A structure around IDR also allows for the potential to collect data on IDR, and to identify and promote interdisciplinary groups, something that is not happening currently. This should also include profiling successful groups on the Massey website, and the production of other resources (e.g. video recorded conversations between science leaders from different Colleges discussing the potential for their groups to work together/reporting on successful collaborations together). 
(2) Establish an IDR seed fund
There is a need not just to foster connections and form teams, but to actively develop these teams and provide them with the I2S tools (methodological, conceptual, technical and project-focussed) that is not currently available in academic units and R&E.  Currently internal research funds are primarily distributed through College-managed MURF grants. While it is sometimes possible for researchers across Colleges to gain funds for projects drawing on a cross-College team, this is uncommon and difficult. More importantly, MURF funds are not specifically designed to foster interdisciplinary research. The new SREF provides an opportunity to work in groups across the university, however it does not currently explicitly identify interdisciplinary research as a strategic objective that will be supported.

We propose that a new seed fund be established, using the I2S framework to evaluate proposals, to help build our interdisciplinary research capability. Funds could be used to support direct costs of the following, or provide casual assistance relief for time-release;
· Interdisciplinary conference attendance to build capability and networks
· Write-shops for developing research proposals and writing up research for publication
· Small scale research projects to help develop a new team, produce publications and build profile for scaling up to larger external funding bids.
(3) Establish a Framework for Interdisciplinary Research Professional Development 
Most academics are educated within one disciplinary field. When they do develop interdisciplinary skills it is often done in relation to particular projects, and in an ad hoc fashion. We argue that there is a gap in professional development for staff who wish to engage for the first time in interdisciplinary research, or to develop depth of experience for those already working in this field. One possible approach would be to focus on a professional development programme similar to the ‘Women Leadership @ Massey’ course for PhD students and research active staff. In addition we could offer a series of focussed, and/or more open-ended, workshops designed to help develop a culture of interdisciplinarity and provide the skill base needed in the I2S platform[footnoteRef:2]. Funding for these workshops could be provided on application from focused teams of researcher through the IDR Seed Fund above, or through a separate mechanism managed as part of the budget for R&E and/or Te Puna Whakatipu.   [2:  These suggestions draw on the work done by NESTA in their ‘Crucible in a box’ programme.] 

Workshops could be organised along themes (e.g. such as biodiversity), in which researchers discuss different approaches to this theme. Alternatively, workshops could be centred around specific relationship gaps or Massey capabilities. This could include workshops between two or more Institutes which realise a particular potential synergy (e.g. between PEP and IAE around land-based resource management issues). Workshops could also be organised around specific existing Centres with the idea to demonstrate what these groups could offer to other collaborations i.e. a workshop on the Political Ecology Research Centre, or the School of Design, in which these groups present their expertise and capability, then engage in a discussion with workshop participants as to how this could contribute to their own research. These are aimed both to establish methods of collaboration, but also for groups to begin to appreciate differences in institutional cultures across the university. 
Ultimately the aim of these workshops is to seed ideas and connections that can be developed further, through either internal or externally-funded research proposals. Workshops could be linked to the IDR Seed Fund suggested above for example by proposing new collaborations. Some resources can be provided by the University, such as best practice models for interdisciplinarity. These resources may not be prescriptive, but teams should demonstrate an awareness of the issues, such as a demonstration that all relevant disciplines have been included early in the project, a common understanding of or approach to the problem has been reached, common motivations for research are established, authorship policies have been implemented, and fundamental differences in methodology or theory have been considered. A screening process could identify ideas which have merit, which will be awarded resources, either funding or time release, for their development. This could be allocated in stages, with further funding as the collaboration progresses. Resources for latter stages could also include support in business development or proposal writing. 
7.2 Supporting strategies
In addition to the core strategies provided above, four supporting strategies are also proposed:
(4) Review incentivisation criteria to introduce the correct drivers for staff to populate these platforms. 
Creating a platform for researchers is insufficient if there are not appropriate drivers or a strong value proposition for researchers to occupy that platform. Incentives here include both resources and a clear strategic direction. At the moment, staff feel that IDR is not encouraged by leadership at the PVC level and above, and only sporadically at the HoS/I level. A clear directive for this should be provided at the SLT level, preferably with support from HoS/I. High-level commitment should be translated into promotions criteria for staff, where such initiatives should be recognised. Other forms of recognition are possible, through awards systems, and the use of Massey news and media to celebrate successful interdisciplinary collaborations. While all these drivers are important, the research clearly indicated that for most staff the incentives for doing IDR were ‘softer’, namely curiosity, the desire for impact, and the enjoyment of working in supportive and effective teams. The design of the platform must keep these principles in mind: the platform has a value proposition for the university, leading it in a strategic direction, but also for staff, as it gives them an opportunity for exploring exciting new research, seeing that research have an impact, and participating in a collaborative environment. While the university can select the themes of the platform, it is essential to give researchers significant discretion within those themes, and that projects are researcher led.
(5) Develop opportunities for increased horizontal integration amongst staff
The lack of horizontal integration amongst staff across Colleges was identified as problematic. Currently, there are few venues for cross-College contact, reducing the chances of serendipitous contacts which can lead to collaboration. Within campuses the lack of staff clubs is a barrier, with no venue for social interaction across academic units. Investment in such facilities will facilitate connection while simultaneously providing a more enjoyable and stimulating environment for staff. Massey is a multi-campus University, and the barrier to creating connections across campuses reduces the pool of expertise researchers feel they can draw on to their immediate surroundings. Video conferencing is useful for maintaining working relationships but is less helpful in establishing them. An inter-campus travel fund for networking might help to minimise this barrier. 
(6) Invest in delivery capacity for these projects
To engage in this space, Massey University suffers from constraints in terms of capacity to deliver. This capacity has two dimensions. The first relates to the ability to complete the amount of research funded. Secondly in terms of the applied nature of most IDR, the University often lacks the capacity to connect in a meaningful way to change based on the research. In terms of the first issue, this can be provided through the research and professional tier, namely research officers, research assistants, project managers and business development officers. While this tier already exists, there needs to be greater investment to give these staff employment continuity that is sometimes lacking in the current project-by-project employment system. This lack of continuity makes it harder for Massey to retain their fixed term personnel and the expertise and connections they bring with them. 
The University’s capacity to enact change is also low in non-commercial areas. While there are staff to develop commercially significant research to market, there is no equivalent for non-marketable research outputs. This is something other research institutions, particularly CRIs have invested in. This can often take the form of individuals being assigned the responsibility of liaising with particular organisations (e.g. local or regional councils, district health boards, government departments, large NGOs). These individuals are different from account managers, and are high ranking academics or Pro-Vice Chancellors with sufficient standing to undertake these negotiations (although they may of course be supported by professional staff in this role). As IDR is valued for its ability to address practical challenges, if Massey is to win opportunities on the basis of IDR teams, the University must be able to demonstrate a mechanism and processes for research extension.
(7) Invest in developing new capability amongst both researchers and research support staff
It is quite clear from this research and the international literature that new skills are needed for both researchers and support staff for IDR collaborations, and that not all staff who wish to participate have these skills. At the same time, traditional methods of professional development (i.e. training workshops) were generally not seen as helpful by Massey staff. Part of the problem currently is that there is no structure for development: if the university was to provide this training, without a relevant structure or strategy it would be seen as irrelevant. In this model a clear driver is provided for staff to engage in IDR, and development support for those who wish to take up this opportunity. Generic training workshops seem problematic because each collaboration is unique, limiting what staff can learn in any such development, and ignoring staff’s capability to engage with the body of published academic literature on IDR methodology. What we are suggesting here is: a mentorship scheme associated with the I2S structure; funds for visiting academics who can provide expertise in particular research areas, specialised and bespoke training for team leaders as required, and secondments of staff into existing collaborations to gain experience. Finally, we would suggest further development of staff who act only partly as researchers, but also as project managers, research development advisors, business development advisors, and engagement experts, in short, the type of new employee described in the ‘large scale projects’ section under teams. 
Internal secondments of staff into existing collaborations could be seen as structured learning opportunities and professional development where a staff member could work on an existing collaboration for a fixed period, with the goal being not so much to progress that collaboration directly, but to learn about it, see if there was opportunities for them to contribute more meaningfully, develop proposals for any such contributions, and to gain skills and experience in IDR in a practical manner. There is currently no mechanism for encouraging this or recognising it, and we would suggest time release be provided for staff wishing to engage in such activities (on submission of a suitable statement outlining the relevance and possible benefit). This builds on the work of Cundill et al. (2015) who emphasise the importance of researcher mobility within teams. This is an investment in potentially increasing the strength of the collaboration through including new members and perspectives, and an investment into the development of staff.
[bookmark: _Toc476312066]Conclusion
This research has highlighted a trend towards interdisciplinarity in the research environment, with a focus on using interdisciplinary approaches to achieve high impact research with regards to complex problems. This presents an opportunity for Massey, as the University has a history of applied research in subject areas that are by nature interdisciplinary, such as agriculture and sustainability. This represents an opportunity for the University, and this research provides a guiding document towards achieving it. 
This is an appropriate place to re-emphasise several key conclusions from this research: collaboration cannot be forced by the University, only supported; that the primary drivers for interdisciplinarity come from passionate staff not University strategy; and that interdisciplinary collaborations are highly unique and individual, and should be treated as such. All strategies implemented to encourage IDR should be aligned with these points, and they guide the strategy proposed in this document. 
Interdisciplinarity is not new at Massey, with a number of successful interdisciplinary teams currently operating. These teams are often the result of chance contacts between passionate researchers within a team science environment which highlights a potential to address a problem or opportunity through collaboration. Sometimes teams are the result of a driven individual who appreciates an opportunity, and is able to contact other passionate staff who wish to contribute. It is difficult to summarise the key barriers to interdisciplinarity at Massey due to the variation in academics’ situations across the university. However, some key factors include a lack of horizontal integration, a lack of collaborative culture in some areas of the university, a lack of funding options for seeding collaborations, and misalignment with drivers such as publications metrics, promotions criteria and university recognition. Typically, barriers were not given as the reason for the lack of interdisciplinarity, but rather the lack of the correct drivers and support. The strategy outlined here aims to offer these drivers and support to create an environment in which interdisciplinarity is catalyzed and fostered. 
This strategy follows the integration and implementation science framework focusing initially on agrifood and sustainability. Te Puna Whakatipu should be supported further to act as a key conduit and support for IDR at Massey. This includes creating an environment in which cross-College connections can be established; offering the correct incentives for IDR; investing in new capability and delivery capacity; creating a formal structure for the fostering of interdisciplinary ideas and connections; and a process to allow staff to access and gain experience in existing collaborations. This strategy then is aimed at developing capability at Massey to take the University to a position of interdisciplinary excellence. 
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