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Abstract 

 

Higher education institutions in the UK and elsewhere have developed high-cost 

STEM facilities with the aim of making ground-breaking discoveries. However, the financial 

cost of STEM in higher education has recently come under greater scrutiny at the institutional 

and faculty levels. Questions relating to financial viability plague facilities from as early as 

prior to opening, and throughout their operational life. Alternative (industry-sourced) income 

streams are typically desired to address the operational deficit. 

This DBA research explores the ‘black box’ of HEI STEM facility viability, and the 

external barriers to viability under the view of the triple helix model and entrepreneurial 

university perspectives. Through 28 interviews with participants from current STEM 

facilities across the UK, analysis of 26 documents, and the use of Soft Systems Methods, this 

study illustrates the messy issues that fly unaddressed under the radar to undermine facility 

sustainability. By exploring the structural issues compromising STEM viability, my research 

contributes to both professional practice, and expands the literature relating to viability 

governance within entrepreneurial universities and the triple helix. The resulting conceptual 

models delineates strata of viability spanning: strategy & leadership, financial performance, 

management information systems, and regulatory aspects. These layers are set against a 

problematic external environment of severe financial shocks. The conceptual models provide 

clear insight into the issues faced by universities and provide pathways to increase their 

viability and reduce the financial burdens of STEM research.    

 

Keywords: STEM Management, Facility Viability, Research Incomes, Strategy and 

Leadership, Knowledge Production, Triple Helix. 
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1. INTRODUCTION 
 

At the highest level, the three missions of the university imply a mutually beneficial 

model of knowledge production spanning education and research as the advancement of 

knowledge for the benefit of society.  As an engine generating knowledge-based economic 

growth, the triple helix model of innovation (Etzkowitz & Leydesdorff, 1995, 2000) portrays 

an elegant and harmonious interaction between government, university and industry. Drilling 

down beneath this high-level perspective, the devil is more typically in the detail with 

complex internal and external drivers producing unintended results (Klofsten et al., 2019).   

Restrictions in government funding of education and the introduction of higher fees 

have created far-reaching implications for course selection and widening participation.  

Students from non-traditional backgrounds accessing courses with lower post-graduate 

income expectations are facing the same cost burden as privately educated students accessing 

courses and institutions with higher post-graduate career opportunities (Hordósy & Clark, 

2019).   This systemic imbalance in the Higher Education sector implies that students from 

less advantaged backgrounds are receiving a lower return on investment from the knowledge 

economy (Goldrick-Rab, 2016). 

Focusing the lens view down to university programme level, we see science-based 

education with costly STEM (science, technology, engineering and mathematics facilities 

(and professional accreditations which set important thresholds for hours of contact), 

operating in financial deficit at school and faculty level.  The institutions, despite the 

provision of a tiered Higher Education Funding Council for England (HEFCE), in common 

with similarly funded universities in Australia (Doidge & Doyle, 2022), find student funding 

to be inadequate (Scott, 2021).  This is also referenced within the Russel Group submission to 

the Auger review.  Having no other option but to support these key priority areas, universities 

effectively (and unwillingly) cross-fund the deficit from educational programmes with more 
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flexibility on fees (international post-graduate) and those with less cost burden (Hillman, 

2020).  Again, there is a lack of equality, with students having no voice in where the cost 

burden of the university is recovered in the context of their fees and in which students 

benefit.  Unbeknown to the universities at the time, the forthcoming Covid-19 pandemic 

(Burki, 2020), combined with Brexit in the UK (Mayhew, 2022), would undermine this 

pragmatic approach (Whatley & Castiello-Gutiérrez, 2022).  Analysis has shown that Brexit 

has had a particularly deep impact on higher-ranked STEM courses (Amuedo-Dorantes & 

Romiti, 2021). 

Meanwhile, STEM research facilities are usually permitted to recover only costs 

defined by the transparent approach to costing (TRAC).  Resulting ‘product’ rates for cost 

recovery are fixed up to 18 months ahead, for a 12-month period, regardless of cost variations 

and complexity of services being delivered.    

In parallel, the university’s integrated planning process sets budgets 18 months ahead 

and prevents tactical expansion of resources to meet incoming opportunities, which could 

enhance utilisation in that period.  As a result, such facilities can be exposed to pressure to 

deliver unrealistic financial outcomes, with restricted means.  Salem et al., (2020) advocate 

for a closer link between assessment, strategy and resource allocation.  Research facilities in 

rapid growth could benefit from similar connected thinking, linking allocation of resources in 

order to achieve more challenging financial targets from alternative income streams such as 

industry-sponsored research. 

The viability of the university business model is increasingly compromised by a 

combination of world events acting as shocks to the sector (Bartolic et al., 2022).  ‘Un’ or 

‘under’ funded research activities are cross-funded by income sourced from education 

(Hillman, 2020).  This issue is particularly problematic when undertaken by deficit, and 

typically STEM-related, science and medicine-related schools and faculties.  In a country 
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education system built on fixed fees regardless of the subject area, implicit in the design of 

this business model is the generation of unbalanced high-salary return on investment 

educational outcomes subsidised by schools which produce a surplus to central costs.   

In industry, a portfolio of product and service offerings typically includes a mix of 

viability in product range, with research and development investment in new rising stars (as 

per the Boston Consulting Group matrix) (Madsen, 2017) cross-funded by income from 

established mature products.  As costs of production reduce, and the initial investment is 

recouped, the customer does not benefit from the saving unless competitive market forces 

drive the cost downwards (Porter, 2008).  One might suggest that this scenario is also true of 

the university setting, with a lower cost of production courses supporting other areas of the 

university.  However, the fixed fee structure, and dominance of the upper-tier universities act, 

in effect, more like an unintended university-government cartel (Struhar, 2013), (Newman & 

Couturier, 2001).  The selection of candidates on whom to bestow the offer of a place on a 

highly desirable course is the mechanism that enhances the power of the supplier. 

Institutional decisions regarding course fees have been made of necessity, and with 

little transparency for students (Gunn, 2018).  This has raised significant concerns regarding 

the structural viability of the business model of the university.  The Office For Students 

encourages institutions to make improvements to key areas of the student experience through 

the Teaching Excellence Framework (Neary, 2016).  This framework complements the 

Research Excellence Framework (Smith et al., 2011) and the recent Knowledge Exchange 

Framework (Ulrichsen, 2018) to provide overarching indicators of performance in each 

strand of the triple helix.  However, unlike research funders and industry, while the demand 

level for course places exceeds supply, students can exert little control.  They have no 

practical power in the decision-making process regarding fee level, nor the cross-funding of 

facilities supporting other specialisms, or costly research facilities.  
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Set against a backdrop of multiple shocks to the sector (Burki, 2020), cross-funding 

(Olive, 2017), and the existential viability (Eringfeld, 2021) of the current approach is 

brought further into the spotlight.  Resource dependency theory, (Pfeffer & Salancik, 2003) 

offers alternative income as a potential solution.  The Triple Helix model and Entrepreneurial 

University concept in combination signpost industry engagement as a source of alternative 

income.  While theory signposts the way, practical approaches to operationalisation are 

needed for universities to harness the benefits as part of their business model for STEM 

research.  Klofsten et al., (2019) reference internal and external factors to be addressed.  

Examining current STEM facilities and strategic decisions regarding major projects involving 

industry and facilities provides insight into these factors.  Starting with the original concept, 

how this progressed through the formation of the executive team, the development of the 

business model through to launch and operation.  The connection or disconnection points in 

the DNA of the helix can be studied to understand the practical operationalisation of the 

Triple Helix model. 

 

1.1 Research Objectives 

 

Tension is building within the quadruple helix.  The knowledge society derives value 

from research facilities which act as engine rooms for knowledge production.  Where 

expensive STEM facilities exist within a higher education setting, there is risk of a financial 

drain on the institution.  Systemic underfunding is creating a need for both cross-funding, and 

alternative funding streams to prop up under-funded research.  Resulting in a siphoning effect 

drawing financial support into high-cost facilities from industry and society.   

Key objectives of this research include: increasing institutional understanding of the 

mechanisms that impact facility viability within higher education; delineation of the internal 
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barriers that exist; and shedding light on how viability is assessed and performance 

determined, and the timeline for corrective interventions as part of an Entrepreneurial 

University approach to STEM facility viability. 

There is an urgent and significant need for a greater understanding of the 

opportunities to correct the increasingly visible and problematic issues within the university 

business model.  Light needs to be shone on the barriers to re-balancing the business model 

and optimising financial performance.  Greater understanding of the human factors, the 

emotional reactions, and the potential for practical solutions as a pathway to creating a 

healthier foundation, is essential for the long-term viability of the university research mission. 

 

1.2 Principal research questions 

 

There are important questions to answer regarding viability of underfunded elements 

of the university, and what steps may be taken to improve viability.  The existing literature 

(Entrepreneurial University, Knowledge Production, Triple and Quadruple Helix etc) does 

not link success and or issues to need.  Industry engagement is considered in more abstract 

terms, and barriers to the operationalisation of the engagement are not readily explored. This 

disconnect, leaves opaque important aspects of the deployment of viable facilities.  The 

original contribution of this research rests in exploring the practitioner view of the internal 

workings of the Entrepreneurial University, knowledge economy and knowledge society field 

in Chapter 4.  This rich data paves the way to signpost senior leader to more optimal solutions 

in Chapters 5 and 6. In particular the research explores: 

1) Where and when do viability issues with STEM facility business models arise?   

2) How do successful expensive facilities avoid issues with viability? 
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3) How does STEM viability interconnect with the Entrepreneurial University and 

knowledge society? 

4) What are the internal institutional and wider external features of the eco-system 

impacting STEM facility viability? 

5) What are the issues that a university needs to navigate to encourage industry 

engagement, and entrepreneurial behaviour in support of expensive research facilities. 

 

The findings in chapter 4 - 6 build on the existing quadruple helix to illuminate the 

issues to be resolved, indicate timelines for preventative action, underpinning internal and 

external mechanisms, and raise the concept of viability governance. 

 

1.3 National and Institutional Context and Setting 

 

Neo-liberal government policies regarding the knowledge economy, massification, 

and the introduction of quasi market drivers, have stimulated a change of attitude amongst 

students and parents.  A new ‘consumer like’ lens, through which universities are viewed as 

service providers of educational products, has emerged in line with rising tuition fees and 

growth in student numbers (Naidoo et al., 2011).  The relative power dynamics remain very 

much skewed towards to the academic and institution, due to the unique factors of highly 

ranked universities and fixed fees.  This change in the social compact between university and 

society provides context to the core issue of the student and society perspective of value for 

money.  Where structural inequality exists in the business model of the university and sector, 

sooner or later the growing trend in consumerism will force universities to answer difficult 

questions regarding who is really paying for expensive STEM research facilities. 
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Massification of higher Education & impact on funding 

 

In the early 1990s, the UK Government identified the potential of the Higher 

Education sector as a stimulus for the knowledge economy (Lunt, 2008).  This potential 

became enshrined in policy with a stated aspiration, during the Blair U.K. government years, 

of degree level participation in education by 50% of the population (Romano, 2009). By 

1996, The resulting massification of the sector created public funding challenges, a decline in 

funding per student, and the introduction of student fees in 1998. Initially at a relatively low 

level £1K per year for tuition, by 1999 the maintenance grant was also replaced with a loan 

system.  This transition conceptually aligned the cost of education to the student beneficiary 

(Mizen, 2003).  As a result of this key change in policy the ‘Knowledge Economy’ would no 

longer pay for the value-added benefit of a more highly educated workforce.  By 2012 tuition 

fees rose again to £9000 per year and questions of value for money and quality of student 

experience have risen in parallel.  The intent of the fee cap had been for universities to charge 

a variable fee up to this level, dependant on the institution and course provided.  The assumed 

market controls have not worked effectively, with the maximum fee being selected by each 

university.   

In 2018, the UK government commissioned a Post-18 review of education and 

funding known as the Augar review, after the chair Philip Augar (Hubble & Bolton, 2019).  

The review aimed to create a joined up post-18 education that which would work for students 

and taxpayers.  Early leaks indicating a reduction of fees, possibly topped up by government 

funding, have subsequently been overtaken by world events and are no longer part of the 

recent reporting as of November 2022.  

The United Kingdom research funding environment, as context for the research, 

provides specific limiting factors regarding funding and business model, which complicate 

the landscape of the universities business model and financial planning for STEM research.  
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Student fee capping in areas of knowledge and research (which requires expensive research 

facilities) presents specific challenges.  Furthermore, many educational programmes in the 

STEM areas include professional accreditations which ensure that the educational delivery 

required is costly in terms of human resources (teaching staff time) and specialist facilities.  

Examples include medicine, dentistry and veterinary science amongst others.  With these 

immutable external controls and fixed income profiles, the university has no option but to 

seek international post graduate income, alternative income sources or to cross-fund from 

other areas with less external control regarding dedication of spend on education. 

The reduction in public funding of higher education, coupled with a growing reliance 

on student fees, is illustrated in House of Commons briefing paper (Bolton, 2019), see figure 

1 below.  Bolton’s paper references the governmental Augar review of post-18 education and 

funding.  In preparation for this review, the sector was asked to provide responses to a call for 

evidence.  

With respect to the knowledge economy and wider benefit to society (quadruple 

helix) it is interesting to note that as an input to the Augar review, the research-intensive 

Russel Group’s ‘Initial response to the call for evidence on post-18 education and funding’ 

which calculates the benefit to the economy of just this subset of key research-led universities 

as: 

‘…nearly £87 billion into the national economy every year through their 

education, research and export activities, and support over 261,000 jobs (full-time 

equivalent) – more than the entire population of cities such as Aberdeen and 

Plymouth’   

 

When compared to the table provided by Bolton (figure 4 below), it is clear that this 

number is almost 22 times the funding provided by the public purse to the whole sector, and 6 

times total income including fees.  This compelling claim would certainly be a positive 
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argument in favour of the concept of the knowledge economy and enhanced funding. It is 

interesting that no source method of calculation or citation is given for this significant 

statement, which somewhat dilutes the effectiveness of the argument.  

 

Figure 1: Changes in HE Funding (House of Commons Briefing Paper Number 7393, 4.1.2019) 

 

Of particular relevance to my research, in this response paper the group also argue for 

additional funding for STEM and high-cost science related band A&B programmes within 

Russel Group which are identified as operating at a £90M deficit.  Usefully, the foot note 

identifies that this is based on TRAC methodology and identifies that improvements in band 

related funding would be a logical way forward in addressing the inherent inequalities in the 

funding model.  This figure is surprisingly small when interpreted as an average of £3.75M 

per research intensive university, though, of course, this is only the identified deficit related 
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to STEM education, not STEM research. Typically STEM facilities are not used for 

undergraduate education for a variety of reasons including specific VAT exemptions in the 

UK.  (De la Feria, 2013). This policy, intended to support research and innovation, enables a 

facility to be built VAT free, providing no profit is generated such as through education 

taking place within the building. 

Of further interest in the response, is the lifetime financial benefit to Russel Group 

students, estimated at £88K Net.  With 3-year fees of £27,275 and living costs, estimated by 

Times Higher Education, at a further £26,970 in 2017, once loan interest is added, the 

financial benefit to the student is, in reality, being consumed by other parties.  The financial 

beneficiaries of education appear to be society via the knowledge economy, the university 

sector, and financial and accommodation service providers.  Which of course isn’t to say that 

there are no other non-financial gains for students in post 18 education.  The government 

position, that costs are being shared fairly between student and the public purse, would seem 

to be nullified if there is a gain for the public purse, but none for the student.  With a range of 

lifetime income outcomes varying by subject and institution for students, (Blagg & Blom, 

2018) set against a fixed course fee, average financial benefit per student glosses over an 

unpalatable truth.  One could easily argue that flat fees across sector and institution are 

inherently unfair, with lifetime financial loss, rather than lifetime financial benefit, being a 

reality for some students of university education.  Even less palatably, lifetime benefits are 

undoubtably skewed towards graduates of highly selective STEM courses, (Abreu et al., 

2012) delivered by highly ranked universities, (Sullivan et al., 2018), where most candidates 

are drawn from private sector educated backgrounds, (Boliver, 2013). These factors suggest 

that lifetime gains are not shared equitably, and losses are more likely to be borne by 

graduates from less financially advantaged backgrounds, from non-STEM courses. 
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Wider financial benefit of research to the institution & economy 

 

The Russel Group commissioned a report from London Economics to define the value 

of their combined outputs. This useful report analyses the multi-faceted economic benefits 

generated by Russel Group universities. (The economic impact of Russell Group universities 

- Final Report for the Russell Group, 2017).  The methodology included in this paper collates 

the total investment in H.E. research by external bodies (research councils, charities etc) and 

proposes that the economic impact of research is an order of 9 times the input cost.  However, 

the paper does not address the university’s investment in this research, nor the financial 

output for the university. 

 

Research Funding, The emergency of the Transparent Approach to Costing (TRAC) and 

its role in STEM sustainability 

 

The European University Association (Estermann & Claeys-Kulik, 2013), state the 

main drivers for implementation of full costing in universities as being cuts to public 

investment in higher education, and increasing costs of universities’ activities. 

The Transparent Approach to Costing (TRAC) research facility activity-based costing 

system was implemented from 2005 in the United Kingdom.  The phrasing of the original 

memorandum of intent between HEFCE, and Higher Education Institutions (HEI) suggests a 

positive initiative, aimed at enabling research led universities to ensure recovery of all costs 

of research. The implication being that they were not previously able to do this before TRAC.  

The costing method was intended to increase transparency and is led by the TRAC 

Development Group, whose term of reference define support and understanding financial 

sustainability of research. 



  23 

However, having established the principle of full economic cost recovery, individual 

funding bodies proceeded to vary in their approach regarding elements permitted within a 

costed grant award. This seems to directly contradict the spirit of TRAC envisaged in the 

original memorandum.  Within TRAC (Boyce, 2021), universities conform to a calculation 

which partitions cost recovery into boxes whereby breakeven can be achieved.  Funders then 

exclude part of the funding required, either by enforcing co-funding from the institution E.g., 

Research Councils stipulate 20% unrecoverable funding on a grant (TRACFEC, 2005) or in 

the case of charity funders, by refusing to cover predicted inflationary, indirects or overhead 

costs attributable to the research.  Inherent in this research funding model is therefore the 

creation of a deficit which must be supported by resource from other routes. 

As an illustration of the scale of the wider underfunding to be covered by other areas. 

The following table includes FEC data from 22 awarded projects in a STEM facility and 

indicates that of declared costs, 27.4% of the overall cost of research is excluded by funders. 
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Table 1: STEM facility costing analysis – unrecovered costs of research (Sample of 3 years of facility costing data 2016-19 from Sister facility in HEI B) 

FEC Calculation

Project Project costs Funders priceProject costs Funders priceProject costs Funders price Project costs Funders price Project costs Funders price
Total University 

Cost
Funder's price Difference

TRAC 

GRANT

1 £0 £0 £0 £0 £16,863 £16,028 £50 £0 £146 £0 £17,059 £16,028 -£1,031 Y

2 £1,373 £1,373 £0 £0 £4,239 £4,239 £448 £448 £1,302 £1,302 £5,989 £7,362 £1,373 Y

3 £133,341 £133,341 £139,993 £108,496 £188,459 £146,050 £31,621 £23,984 £114,519 £86,863 £484,592 £365,393 -£119,199 Y

4 £0 £0 £453 £453 £397,297 £397,297 £12,085 £12,085 £35,051 £35,051 £444,886 £444,886 £0 N

5 £0 £0 £542 £542 £542 £542 £0 Y Soft

6 £0 £0 £41 £41 £8,886 £8,886 £0 £0 £0 £0 £8,927 £8,927 £0 Y Soft

7 £0 £823 £823 £40,290 £40,290 £513 £513 £1,602 £1,602 £43,228 £43,228 £0 Y

8 £898 £898 £1,714 £1,714 £4,091 £4,091 £179 £179 £645 £645 £7,527 £7,527 £0 Y External

9 £2,937 £2,937 £3,785 £3,785 £43,939 £43,939 £699 £699 £2,531 £2,531 £50,935 £53,872 £2,937 N

10 £0 £0 £185,480 £140,879 £129,214 £97,582 £60,574 £44,246 £153,977 £111,196 £529,245 £393,903 -£135,342 Y

11 £1 £0 £42,121 £40,115 £72,133 £68,676 £60,390 £0 £176,104 £0 £350,749 £108,791 -£241,958 Y

12 £0 £0 £21,098 £20,856 £138,424 £136,835 £20,588 £0 £99,349 £0 £279,459 £157,691 -£121,768 Y

13 £121,918 £121,918 £27,313 £27,000 £285,723 £282,443 £17,376 £0 £83,792 £0 £536,110 £431,361 -£104,749 Y

14 £0 £0 £12,738 £12,490 £17,783 £17,438 £4,390 £0 £17,831 £0 £52,742 £29,928 -£22,814 Y

15 £0 £0 £0 £0 £38,059 £38,059 £0 £0 £0 £0 £38,059 £38,059 £0 Y

16 £0 £400 £400 £400 £400 £0 Y

17 £9 £0 £22,653 £22,653 £21,756 £21,765 £1,331 £0 £4,950 £11,105 £50,699 £55,523 £4,824 Y

18 -£4 £0 £8,063 £8,000 £44,465 £44,116 £7,026 £0 £33,603 £0 £93,153 £52,116 -£41,037 Y

19 £46,723 £46,723 £20,256 £7,952 £28,391 £22,014 £8,128 £6,219 £37,481 £30,547 £140,979 £113,455 -£27,524 Y

20 £70,071 £70,071 £33,137 £32,620 £64,548 £63,542 £11,853 £0 £56,695 £0 £166,233 £253,635 £87,402 Y

21 £0 £0 £0 £0 £30,804 £30,804 £0 £0 £0 £0 £30,804 £30,804 £0 Y External

22 £0 £0 £49,385 £32,858 £49,156 £37,678 £15,464 £10,030 £55,017 £49,270 £169,022 £129,836 -£39,186 Y

23 £0 £0 £5,000 £5,000 £43,244 £43,244 £17,064 £17,064 £49,528 £49,528 £114,836 £95,230 -£19,606 Y

Total: £377,267 £377,261 £574,053 £465,735 £1,668,706 £1,565,958 £269,779 £115,467 £924,123 £379,640 £3,616,175 £2,838,497 -£777,678

Dif' in £ -£6 £196,792 -£108,318 -£102,748 -£154,312 -£544,483 -£777,678

Diff' as % 0.00% -23.26% -6.56% -133.64% -143.42%

Overall loss on awarded research : -27.40%

Grant funded: -33.36%

External work Grant funded : 0.00% <no loss

Not grant funded : 0.59% <above trac

Observations: 1) Bulk of unrecovered cost is in estates and indirects due to nature of funders rules

2) Only half of declared staff time from faculty is recovered.

3) Unrecovered academic time must be significantly higher as many core projects (31%) have no staff cost included.

Indirect Costs Total Project CostStaff Costs Non Staff Direct Facility Costs Estate Costs
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However, with two thirds of project costings not including the time of the in-faculty academics applied to delivering supervising the 

project, the true loss is logically much higher.  Comparable projects for whom academic staff recovery is included show that the staff cost is 

typically around 27% of the total cost of the project.  If the relevant projects are adjusted to include a typical staff cost of 27% of the overall 

value of the project, the resulting unfunded element of the research increases to 32%. 

 

Table 2: Hidden losses - FEC adjusted to include average staff costs.  (Source data from sister facility in HEI B) 

FEC Calculation inc adjustment for incomplete staff costs: 27%

Project Project costs

Funders 

price

Project 

costs

Funders 

price Project costs

Funders 

price Project costs

Funders 

price Project costs

Funders 

price

Total 

University 

Cost Funder's price Difference

TRAC 

GRANT

1 £6,309 £0 £0 £0 £16,863 £16,028 £50 £0 £146 £0 £23,368 £16,028 -£7,340 Y

2 £0 £1,373 £0 £0 £4,239 £4,239 £448 £448 £1,302 £1,302 £5,989 £7,362 £1,373 Y

3 £10,000 £133,341 £139,993 £108,496 £188,459 £146,050 £31,621 £23,984 £114,519 £86,863 £484,592 £365,393 -£119,199 Y

4 £164,547 £0 £453 £453 £397,297 £397,297 £12,085 £12,085 £35,051 £35,051 £609,433 £444,886 -£164,547 N

5 £200 £0 £0 £0 £542 £542 £0 £0 £0 £0 £742 £542 -£200 Y Soft

6 £3,302 £0 £41 £41 £8,886 £8,886 £0 £0 £0 £0 £12,229 £8,927 -£3,302 Y Soft

7 £15,988 £0 £823 £823 £40,290 £40,290 £513 £513 £1,602 £1,602 £59,216 £43,228 -£15,988 Y

8 £898 £898 £1,714 £1,714 £4,091 £4,091 £179 £179 £645 £645 £7,527 £7,527 £0 Y External

9 £0 £2,937 £3,785 £3,785 £43,939 £43,939 £699 £699 £2,531 £2,531 £50,935 £53,872 £2,937 N

10 £195,748 £0 £185,480 £140,879 £129,214 £97,582 £60,574 £44,246 £153,977 £111,196 £724,993 £393,903 -£331,090 Y

11 £69,133 £0 £42,121 £40,115 £72,133 £68,676 £60,390 £0 £176,104 £0 £256,047 £108,791 -£147,256 Y

12 £55,081 £0 £21,098 £20,856 £138,424 £136,835 £20,588 £0 £99,349 £0 £204,005 £157,691 -£46,314 Y

13 ? £121,918 £27,313 £27,000 £285,723 £282,443 £17,376 £0 £83,792 £0 £536,110 £431,361 -£104,749 Y

14 £10,395 £0 £12,738 £12,490 £17,783 £17,438 £4,390 £0 £17,831 £0 £38,502 £29,928 -£8,574 Y

15 £7,501 £0 £0 £0 £38,059 £38,059 £0 £0 £0 £0 £27,783 £38,059 £10,276 Y

16 £79 £0 £0 £0 £400 £400 £0 £0 £0 £0 £292 £400 £108 Y

17 £9,993 £0 £22,653 £22,653 £21,756 £21,765 £1,331 £0 £4,950 £11,105 £37,010 £55,523 £18,513 Y

18 £18,360 £0 £8,063 £8,000 £44,465 £44,116 £7,026 £0 £33,603 £0 £68,002 £52,116 -£15,886 Y

19 £46,723 £46,723 £20,256 £7,952 £28,391 £22,014 £8,128 £6,219 £37,481 £30,547 £140,979 £113,455 -£27,524 Y

20 £70,071 £70,071 £33,137 £32,620 £64,548 £63,542 £11,853 £0 £56,695 £0 £166,233 £253,635 £87,402 Y

21 0 £0 £0 £0 £30,804 £30,804 £0 £0 £0 £0 £30,804 £30,804 £0 Y External

22 £45,636 £0 £49,385 £32,858 £49,156 £37,678 £15,464 £10,030 £55,017 £49,270 £169,022 £129,836 -£39,186 Y

23 £22,634 £0 £5,000 £5,000 £43,244 £43,244 £17,064 £17,064 £49,528 £49,528 £83,830 £95,230 £11,400 Y

Total: £752,600 £377,261 £574,053 £465,735 £1,668,706 £1,565,958 £269,779 £115,467 £924,123 £379,640 £3,737,644 £2,838,497 -£899,147

Dif' in £ -£375,339 -£108,318 -£102,748 -£154,312 -£544,483 -£899,147 Loss with staff adjustment

Diff' as % -99% -23% -7% -134% -143%

Overall loss on awarded research : -32%

Facility CostsNon Staff DirectStaff Costs Total Project CostIndirect CostsEstate Costs
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Institutional measures of STEM facility viability 

 

Sustainability can be framed as a form of internal resource management.  With 

investment portfolio decision making, public relation activities, and leadership styles directly 

impacting an institution’s financial sustainability.   (Afriyie, 2015).  At an institutional level, 

sustainability rests on a foundation of financial viability.   

Traditional financial viability calculations typically arise from accounting 

interpretation of profit and loss.  Within higher education, the orientation is towards 

contribution of operational surplus to the centre of the university for central cost recovery.  

Schools or faculties which cannot achieve target contributions set by the central university 

are deemed to be operating in deficit.  Where a facility exists within a school or faculty, 

losses can become problematic in achieving required contribution level. Under scrutiny from 

the central university, the harsh realities of seeking a cause, and a remedy, means that the 

bottom-line profit and loss of the facility accounts can quickly become the only gauge used to 

determine financial sustainability / viability.   

Within Transparent Approach to Costing (TRAC) rules, profit cannot be made from 

publicly funded research.  Additionally, in high-cost niche STEM facilities within a 

university setting, scale efficiencies can be very hard to reach.  TRAC requires the recovery 

of research project costs via product costs defined by capacity and predicted utilisation in 

order to achieve break-even at year end.  To avoid creating a TRAC cost recovery model that 

would be unviable to funders, universities typically elect to structure the facility as a minor-

facility (without recovery of central costs such as power etc) rather than a major-facility (with 

recovery of central costs).  i.e. the underpinning mechanism for the billing of the facility is 

that of cost recovery, or in practice, the management of losses, rather than generation of profit 

for reinvestment.   
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Additionally, the odds are stacked against recovery of direct costs from achieving 

high levels of utilisation as planned, and funders rules often introduce losses through 

requirements for co-funding, exclusion of inflation, and academic’s time recovery.  For 

STEM in particular, power (as part of unrecovered central costs on minor-facilities) can be a 

significant source of underfunding. This makes the reality of multi-layered losses at a central 

space charge, facility P&L and research project level, an unpleasant reality for the school or 

faculty.  However much of this cost is non-transparent.  The exception being in the reporting 

of the annual facility and faculty accounts.  This then becomes the visible point of assessment 

of facility viability when overall deficit situations occur.  As part of the strategic decision 

making at the outset, the content of the original business case typically defines a broad range 

of value from the forthcoming facility.  Yet all this wider value is immediately forgotten in 

the rush to examine only the year end profit and loss.  

A particular challenge for higher education is the appraisal of financial sustainability 

of non-financial missions / goals with investment decision making.  In 2014, a senior leader 

at university B commissioned the enterprise division to use Kaplan and Norton’s balanced 

scorecard technique to assess performance at a school level, and discovered significantly 

more positive results than anticipated from the wider research value of the school’s strategic 

fit and Research Excellence Framework (REF) Quality Related Research (QR) returns.  

Attempts have been made to adapt industry centric decision-making tools for the Non-Profit 

sector.  A modified form of the Boston Consultancy Group matrix (Haltofová & Štěpánková, 

2014), with an adaption of Kaplan and Norton’s balanced scorecard (Masaoka et al., 2010) 

introduce fit with the strategic mission, rather than income value of key program activities set 

against costs.  However, this to some extent assumes no independent competing agenda 

within the non-profit organisation.  Within higher education, unless a facility is perceived as 

insufficiently costly to stand out, either through relative scale of the overall group (faculty), 
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or through high levels of relative financial performance, the non-financial value remains 

unlikely to hold much sway. 

Set against this backdrop, how are universities to manage STEM research facilities to 

ensure long-term viability?  In my research, I examine the business model and 

operationalisation of STEM facilities, the involvement of the senior team, the role of human 

capital in viability, the presumption of cross-funding, and the impact of the external 

environment and internal attitudes to alternative income.  The research spans a range of 

settings, exploring the underpinning drivers impacting sustainability, including assessment of 

financial performance and reporting.  I explore dissonance in the organisational desire for 

alternative income from engagement with industry, which manifests in parallel with fear of 

that engagement, and the difficulties this generates in ‘operationalising’ Entrepreneurial 

University behaviour as a route to STEM research facility viability.   
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2. LITERATURE REVIEW 
 

Universities face challenging times ahead.  For my part, I see an important role for 

third space, business-oriented Higher Education practitioners in supporting the institution in 

navigating these issues with practice-based solutions.  The existing literature defines several 

key concepts which form the foundation for my line of enquiry.  My interests are principally 

linked to the business model of the university, its viability, and the implications for the 

experience of both industry partners and the academic and student populations. This area is 

often attributed to the Entrepreneurial University model, though critics of the concept cite the 

lack of underpinning theory.  In the literature review, I explore the development of this area 

of research and the theoretical lens as it relates to my area of research. 

 

2.1 Theoretical background 

My research is situated within the Triple Helix theoretical framework (Etzkowitz & 

Ranga, 2015), (Carayannis & Campbell, 2012), with influence from Entrepreneurial 

University concepts (Clark, 1998).  With regards to business model issues, resource 

dependency is of relevance (Pfeffer & Salancik, 2003), while specific obstacles encountered 

by the university include aspects of institutional theory (Meyer & Rowan, 1977) intersect 

with the moderating impact of perceived risk, and behavioural controls, described as a risk 

thermostat (Adams, 2003).   

STEM research facilities are engines of knowledge production.   Where such facilities 

are not core funded, their viability typically rests on the generation of alternative income.  As 

such STEM facility viability research naturally aligns within the Entrepreneurial University 

space through both Entrepreneurial behaviour in working with industry, and higher order 

(Modes 2 and 3) of knowledge production.  The literature review covers the interconnections 
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between key concepts and establishes where the research results are situated and contribute to 

the field. 

 

2.2   Triple Helix and The Entrepreneurial University 

The foundations of this area of research flourished in the 1990s in response to key 

changes in the landscape of the sector, such as massification of higher education, changes in 

funding, and government drives to enhance the profile, and competitiveness, of Polytechnic 

and red brick institutions as components of the knowledge economy.   

The Triple Helix model of innovation theory (Etzkowitz & Leydesdorff, 1995) 

provides a theoretical lens defining the relationship between university, industry, and 

government in generating innovation.  This framework is key to visualising the connections, 

and examining the perceived business benefits of knowledge production for the university 

and industry partner. The triple helix model continues to develop today with additional 

strands and new lines of enquiry. 

The structure helpfully embraces both the interplay between university, industry, and 

government and the output purpose of innovation and knowledge production.  Interpretations 

include directionality and power dynamics, which give rise to an understanding of modes of 

knowledge production, developed further by Campbell & Carayannis, (2016); Carayannis & 

Campbell, (2009, 2012, 2014), D. Feldmann, (2014), D’este & Perkmann, (2011), Guo et al., 

(2019) etc.  Stanford’s triple helix research group resolve the Entrepreneurial University 

question by placing the concept as central to the triple helix concept as a practical 

deployment ‘putting knowledge to use and creating new knowledge’ (Triple Helix Research 

Group – Stanford 2019).   

 

The Entrepreneurial University concept extends over decades through connected 

branches of research, though tracing backwards to the roots, it can be difficult to identify the 
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core foundational theories with strands appearing to evolve in parallel.  A wealth of high-

quality research goes before me through luminaries such as Campbell & Carayannis, (2016); 

Carayannis & Campbell, (2009, 2012, 2014), D’este & Perkmann, (2011) and before them 

Gibbons et al., (1994) and of course Burton Clark’s seminal work (Clark, 1998).   

 

The initial Triple Helix concepts emerged concomitantly with the explosion of the 

Entrepreneurial University.  The body of research connected with the triple helix has grown 

substantially in recent years, with Galvao et al., (2019) finding that the number of 

publications became more consistent from 2003 onwards.   

 

Figure 2: Growth in triple helix research – Galvao et al (2019) 

Galvao et al. (2019) highlights that over time the field of study has stratified into four 

research clusters as follows: (1) innovation and knowledge policies; (2) entrepreneurial 

universities; (3) business innovation strategy; and (4) triple helix stakeholders in innovation, 

knowledge, and regional development.  Of which the Entrepreneurial University emerges as 

the second largest cluster. 

In figure 2, I delineate the Triple – Quadruple Helix based on Galvao et al’s (2019) 

findings to illustrate the location of my research. Alternative income as a complement to 

viability of non-core funded STEM research facilities exists within mode 2-3 knowledge 
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production.  This is part of the Entrepreneurial University concept which appears as one of 

four clusters within the helix model of innovation. More comprehensive business-like 

approaches to STEM facility viability, sit more broadly across the Entrepreneurial University 

and triple to quadruple helix field.  

 

Figure 3: Structure of Triple / Quadruple Helix, Entrepreneurial University & Knowledge Production research area 

 

2.3 Internal & external ecosystems  

Klofsten et al., (2019) highlight key challenges to the entrepreneurial university as a 

driver for economic growth and social change spanning: internal and external factors, 

entrepreneurial pathways, impact measures and entrepreneurial teaching and learning.  

Funding of research is further linked to impact assessments (Olssen, 2021) via the 

Research Excellence Framework, and the introduction of the Knowledge Exchange 

Framework. The goal of the Knowledge Exchange Framework is described as to increase 

efficiency and effectiveness in the use of public funding for knowledge exchange.  The 

resulting metrics are intended to allow universities to better understand and improve 

performance, in addition to providing businesses and other users with more information to 
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help them access the world-class expertise embedded in universities.  This new approach has 

the potential to act as a dashboard for Mode 2 and 3 knowledge production (covered in more 

detail in section 2.6), broader Entrepreneurial University behaviour and Entrepreneurial 

Education (Bozward et al., 2022). 

Concerns over sustainable development have grown in recent years to embrace 

knowledge production.  An emerging sustainable entrepreneurial university concept (Cai & 

Ahmad, 2021) aligns this phenomenon as a post-entrepreneurial university ecosystem, where 

societal and industry benefits are harmonised. 

This external view of the ecosystem builds on a global study of HE emerging leaders 

in the field of innovation and entrepreneurship undertaken at Skoltech (Graham, 2014), which 

proposed an Entrepreneurial University ecosystem.  This research highlighted two key 

challenges to success in the creation of the Entrepreneurial University.  First, universities 

tend to arrive at Entrepreneurship and Innovation (E&I) activities through either a low IP 

intensive ground-up stimulus, or via a driven top-down high IP intensive directive, and that 

the tension between these two approaches creates challenges.  Second, imbedding a 

comprehensive and cohesive entrepreneurial approach requires permeation through all levels 

and strategies of the university.  This line of thought aligns with thinking around sustainable 

university approaches (Fichter & Tiemann, 2018) and critics of ‘green-washing’ whereby 

specific environmental-themed programmes are created as products, while the behaviour and 

attitudes of the university continue unchanged.   

Two perspectives have emerged defining the systemic interactions of the triple helix 

model, described as Neo-institutional and Neo-evolutionary viewpoints. The earlier neo-

institutional view observes the interactions between government, industry and academia as 

falling into three categories at a global level.  Exploring the dynamics of innovation, 

Etzkowitz & Leydesdorff, (2000) describe a statist approach defined by significant control 
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being enforced at the government level.  With ‘Laissez-faire’ describes a loosely coupled 

system, while ‘balanced’ defines a strong overlap of mutually beneficial activity creating the 

optimal space in which innovation can flourish in an environment of creative synergy.  This 

high-level perspective observes the whole as three homogenous undifferentiated ‘sectors’ 

from a largely external observational and global point of view.   

The alternative neo-evolutionary perspective observes interactions between the 

university and industry actors as creating innovation and the potential for further loops of 

innovation.  In contrast with the neo-institutionalist, the neo-evolutionary viewpoint is much 

more tightly focussed, drilling into the practical interactions at the individual institution scale.  

When considering the neo-evolutionary view of innovation loops, one might interpret this to 

be a measure of the energy and inertia maintaining the momentum of innovation through 

positive re-enforcement and the creation of new opportunities for innovation.  It is within this 

viewpoint that further research regarding human factors, and approaches to engagement 

management between the university academic and industry partner explored by my research, 

is situated. 

 

2.4   Funding (cross-funding / public purse) and the Quadruple Helix: 

Further expansion, with the addition of fourth (society) and fifth (environment) helix 

strands (Carayannis & Campbell, 2009) builds on the triple helix model to encompass the 

contexts of wider civil society and world environments.  The fourth helix becomes 

particularly relevant when examining the impact of an unhealthy or unstable sector wide 

business model, given its impact on career aspirations, and long-term financial costs to the 

student population.  And according to Galvao et al., (2019) public funding of research is 

located in the fourth civic strand of the helix as a support for innovation, rather than in the 

government.  While this recognises the source of government money and the ultimate 

beneficiary, other implications are less visible.  Where research is under-funded, universities 
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adapt to survive and cross-funding from other income becomes increasingly unavoidable.  

The question then arises, if student fees are repurposed to support underfunding in other 

areas, is the fourth civic strand also deriving less benefit as a result? 

 

2.5  Modes of knowledge production within the triple / quadruple helix concept: 

Pathways to innovation are inextricably linked to means of knowledge production and 

concepts centred around the knowledge economy.  The literature regarding knowledge 

production as a route to innovation has developed in parallel with the triple helix model, to 

embrace a more advanced, or nuanced, understanding of sources of knowledge and enquiry.  

In part this may have either been triggered, or simply revealed, through greater attention 

being paid to the subject through large-scale government investment in knowledge exchange 

programmes and enterprise hubs during the 1990s and early millennium.  This focus on the 

knowledge economy drove exploration of more contemporary styles of knowledge 

production.   

Early interpretations of Mode 1 knowledge production within the triple helix concept 

describe the creation of new knowledge from within an ivory tower, and its later purely 

external translation through industry take-up and development of an original university 

discovery.  This early definition implies a unidirectional emergence of knowledge as a driver 

for innovation and knowledge diffusion with no industry engagement with academia either at 

the discovery or development and take-up stage.   

Mode 2 progresses the concept of management of the asset of knowledge production 

via an enterprise team which leverages the asset value of the novel discovery.  In Mode 2 

knowledge production, (Carayannis & Campbell, 2012) we see the previously internal focus 

of university enquiry and the boundary perimeter of the university begin to dissolve.  A 

definition emerges of academic, and industry partner, working in collaboration in the 
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development of knowledge as a more equal relationship in the development of discoveries 

and knowledge. 

At Mode 3 we proceed onward, exploring the origin of knowledge, and with some 

research questions emerging in industry, which are then worked on by the academic 

community as a pathway to innovation in the knowledge economy.  Whether operating at 

mode 2, or mode 3, each scenario delivers innovation oriented towards practical, translatable, 

outcomes of a symbiotic entrepreneurial relationship between academia and industry.  Fini et 

al., (2022) advocate for the benefits of mode 3, finding that commercial work by academics is 

driving fundamental advances in science.  What is less clear in the literature, is how 

universities recognise and quantify benefits from this collaborative endeavour, and further, 

how they successfully organise to generate optimal conditions in which such collaborations 

may flourish.  Etzkowitz et al., (2018) explore the relationship between Stamford, and Silicon 

Valley, highlighting the impact of the institution’s assumption of innovation as a laissez-faire 

phenomenon, with harmful structural ambivalence.  Stepping forward from this, is the logical 

coherence of concepts around research translation, impact, and entrepreneurial university 

behaviour. 

In the recent study ‘The Changing State of Business-University Interactions in the UK 

2005-2021’. Hughes, Kitson, Angenendt, Salter & Hughes. (2022) provide interesting data 

regarding university - industry engagement.  This study, based on a survey of 4000 

companies, finds that 60% of respondents interact with universities for technology-based 

innovation-related factors.  Clearly there is demand from industry for technology-based 

knowledge production.  In meeting this demand, Entrepreneurial University behaviour 

provides a potential pathway to enhance STEM viability through financial performance 

outcomes coupled with translational impact.   
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2.6 Tensions within the entrepreneurial university 

Early in the evolution of the Entrepreneurial University, Slaughter & Leslie, (1997) 

presented a damning criticism of the increased business orientation of universities and the 

implications for the academic community.  Further related criticisms emerged (Deem, 1998, 

2001; Deem* & Brehony, 2005) regarding the resultant proliferation of managers within 

university settings, and the expansion of capitalism that has fundamentally changed the 

identity and culture of the higher education institution. This cultural shift towards business 

like behaviour and the resultant tensions with some members of the academic community 

(Deem* & Brehony, 2005) is seen in many forms.  Massification of education and its 

resulting implications for cross-funding of research, growing credentialism (Collins, 1979, 

2002) , the rise of student fees as a model of funding growing student numbers, and resulting 

consumerist attitudes growing in society regarding the role and purpose of university 

education (Naidoo* & Jamieson, 2005) are all unintended consequences of the increased 

marketisation of the sector. 

While these changes have no doubt had a significant impact on the culture of 

academia, one might consider that the university appetite for growth in numbers has typically 

been a necessary response to the rising costs of academia and facilities.  It is, at least in part, 

the unviable economic nature of the academic endeavour, the cost of the community itself 

and its research facilities, that drive massification and the attendant negative impacts on the 

culture of the institution.  

An interesting criticism of the triple helix model emerged with Nelson’s observation 

of the evolution of new modes of knowledge production and its implications for the wider 

academic community (Nelson, 2004).  In monetarising discoveries in the form of saleable 

protected knowledge as Intellectual Property (I.P), which is to be transferred and exploited by 

private owners, Nelson argues that such contracts amount to a privatisation of publicly 
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funded research.  Nelson posits that, even when the academic is involved in the protection of 

IP, this limits the use of the knowledge to the academic and their industry commercialisation 

route. While this facilitates translation, in order to create a potential benefit to society, 

implicit is the loss to the academic community of that which was generated from a public 

investment.  I.e., technology transfer is, in effect, the privatisation of the scientific commons 

to a few beneficiaries of the knowledge economy, instead of a shared ‘open source’ model for 

the benefit of both society, and the academic community as a whole. 

Contrary to the scepticism regarding the negative impacts on the culture of research 

and academia, other researchers have observed significant positive impacts of industry 

involvement.  Studying star academics and institutional performance Zucker & Darby, (1996) 

identified a significant link between academic performance and industry involvement.  

Zucker found a causal link driving the benefit with scientists actively working either for, or in 

collaboration with industry, securing more financial and other resources, which in turn made 

it possible for them as academics to make more progress. Additionally, and perhaps more 

compellingly, with additional resources driving academic productivity, discrete measures 

could be observed regarding the benefit of industry engagement to the quality of the work of 

the academic involved.  Publications written whist collaborating with an industry partner, 

were observed as being more highly cited than those written either before, or after, the period 

of collaboration. 

 

2.7 Governance of innovation 

Universities are structured and regulated to deliver quality education meeting key 

criteria.  Governance within a university ensures that legal requirements are met, and 

standards maintained, regarding education and research. Beyond this, a spirit of curiosity and 
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enquiry is encouraged.  Less transparent, is how the university encourages innovation and 

engagement with industry.  

Given that university leadership posts are usually secured by leaders in their academic 

field, it is inevitable that a tendency towards a traditional understanding of knowledge 

production through industry engagement prevails.  As a result, enterprise departments are 

usually structured as central teams focusing on contract engines for those academics who feel 

the need to work with industry.  This approach is implicitly organised around tech transfer 

and hence aligned to Mode 2 by design.   

More recent thinking suggests that this traditional approach is unrealistic, and to 

flourish, innovation requires imbedding throughout the organisation, with attention at 

governance level within the university setting, (Campbell & Carayannis, 2016).  This position 

is not dissimilar to the critics of environmental ‘green-washing’ who identify that 

fundamental changes in culture and behaviour cannot be achieved through branding and bolt 

on solutions alone, (Fichter & Tiemann, 2018). Without clear policies and supportive 

systems, and thorough support at all levels of the organisation, engagement with industry 

risks failure to grow beyond the peripheral activities of a small number of highly driven and 

entrepreneurial ‘maverick’ Principal Investigators (PIs).  An interesting question then comes 

to mind.  If the institution makes it so difficult to achieve, why would even these few even 

bother?  And perhaps those that do fight to engage with industry, can reveal the core reasons 

why this engagement adds value to the institution and to the academic. 

 

2.8 Analytical frameworks for innovation policy 

In developing a framework for innovation policy and practice in the knowledge 

society, Etzkowitz & Ranga, (2015) explore the foundations of systems theory and evolving 

definitions of innovation systems to characterise the innovation landscape.  While the 
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framework presented is high level and broad by design, the journey to this framework travels 

through a range of definitions and perspectives from multiple academics tracing a broad 

range of innovation themes and benefits of entrepreneurial activity.   

Within the component of ‘collaboration and conflict moderation’, institutional beliefs 

regarding fit and barriers to entrepreneurial collaboration at the micro-level of individual 

interactions and meso-level of institutional rules and regulations is touched upon.  The 

component of ‘Collaborative Leadership’ provides a further important aspect of conflict 

resolution, though Etzkowitz and Ranga ( 2015 a,  2015 b) do not focus in on where this role 

comes from.  An implication being that it is likely to be fulfilled by enterprise teams from 

within the university or by external sector bodies.  This overlooks the importance of 

university leadership in establishing institutional belief in the value of collaboration with 

industry.  

The importance of the leader role is perhaps better characterised by Schutz’s (Shultz 

& Brodersen, 1964) earlier definition of a senior leader acting as an ‘innovation organiser’ to 

enable the behaviour of the ‘entrepreneurial scientist’.  These key elements align with my 

research area regarding operationalisation of the Entrepreneurial University.  While many 

theories speak in broad strokes to overarching similarities at global level, the practical 

aspects, human factors, and barriers to success are of key relevance when seeking solutions to 

the challenges of the business model of the university and viability of research facilities 

required for innovation in STEM. 

 

2.9 Strategic management of STEM performance 

Strategic Human Resources theories outline the underpinning mindsets driving 

performance management.  Agency theory (Jensen & Meckling, 1976), (Eisenhardt, 1989) 

proposes that the manager and the subject have individual competing agendas which are to be 
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managed by target setting.  In contrast, under stewardship theory (Davis et al., 2018), the 

presumption is that the goals are aligned, and monitoring is not required (Hernandez 2012;  

Tosi et al 2003).  Davis, Schoorman and Donaldson’s  ( 2018)  principal manager choice 

model illustrates the internal hierarchy view of the manager – principal dynamic, and the 

opportunistic belief system of agency as applied to the principal.  Research data contained 

herein questions whether opportunistic agency theory also applies externally to the facility. In 

this scenario, managerial decisions are potentially influenced by the credential value of 

decision making related to the creation, and potentially also at the closure, of STEM 

facilities. 

Under stewardship theory (Hernandez 2012), collectivistic collegial governance 

emerges as a form of clan control.  While this is no doubt the ideal, the data also suggests that 

the independent academic brands of those academics ultimately takes priority over collegiate 

activity.  In reality, there are multiple clans in a university setting, usually structured around 

silverback academics. 

Research into governance and wellbeing in academia indicates that agency theory has 

a corrosive effect on wellbeing of individuals (Franco-Santos et al., 2017).  Though this is 

perhaps oriented towards academic rather than professional services, the human factors are 

common. 
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2.10 Importance of timely MIS, and perception management on STEM performance 

and investment decision making 

 

The impact of Management Information on perception and investment decision 

making is explored by Langarudi et al., (2021).  Their work highlights the novel area of 

information perception as it pertains to its influence on resource management.  Their model 

illustrates the negative impact of sampling and reporting delays in terms of misconception 

and the negative impact on a consumed resource.  They propose that common pool resources 

are actively harmed by delayed and limited reporting with measurable depletion of 

investment and capital outcomes.  Their model suggests that, given limited organisational 

resources, it is better to focus on reporting agility, and reducing the timeline of the 

availability of that data for decision making, than focussing on measurement agility for a 

resource in decline (i.e., to reduce the scale of negative impact ‘tragedies’).  Furthermore, that 

the opposite is true for a growing common pool resource where this approach limits positive 

outcomes. 

If we consider STEM facilities to be a common pool resource of a university, an 

analogy can be drawn between the significance of information relating to, and perception of 

this resource as covered in the above paper and the impact of MIS on perception of STEM 

viability.  Where full value is not measured and/or reported in a timely manner, investment 

decisions lag behind needs. Timeliness of credible information is more likely to result in 

active decision making.  Studies of human behaviour (Tiefenbeck et al., 2019), show the 

impact of real-time information on consumption efficiencies.  These models are however 

looking at one quantifiable dimension of resource value.  In perception, STEM facilities are 

informally being considered against multiple qualitative and quantitative values. 
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It is easy to think of STEM facilities as purely infrastructure. Yet there is no output, 

no value generated, without human involvement.  It is more accurate to view a STEM facility 

as an amalgam of organic and inorganic matter.  STEM facilities are an integrated 

combination of human and infrastructure elements, and as such, governance of the human 

factors of management are as critical to the viability of the facility as external funding and 

market.  

Utility based decision making (Langarudi & Bar-On, 2018), introduces the impact of 

human perception and perceived utility in decision making.  Where information is limited or 

delayed regarding STEM, the model suggests that utility perception in STEM may relate to 

an individual’s prior experiences, or their anticipated benefit of decision making.  The 

implication emerges that strategic decision making is significantly swayed by human factors 

in absence of satisfactory data.

 

Figure 4: Langarudi, Bar-On’s (2018) framework comparing information-based vs utility-based decision mechanisms 
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2.11 Academic leadership, churn and succession planning 

 

Pace of churn amongst senior leaders is increasing, (Keller, 2018) leading to 

increasing need for succession planning. While Turnover can generate a ‘Leadership Crisis’ 

(Ebbers et al., 2010) in terms of sourcing suitably qualified successors, the pace of senior 

leader change can generate a form of amnesia relating to decision making.  The area of 

institutional amnesia in the public sector has been studied and defined by cause and 

usefulness.  Stark, (2019) delineates the modification of events as ‘storytelling’, introduces 

the concept of ‘wilful amnesia’ as a strategic instrument, and highlights the impact of 

organisational churn on institutional amnesia. Evidence of institutional amnesia recognises 

the formal institutional, agential, and contextual dimensions of memory.   In a university 

context, with limited access to necessary funding, this introduces the context and trigger for 

the forgetting of business case plans for strategic assets, and the impact of changing 

leadership. 

As such, it is in the intersection of these theories that STEM facility management is 

aligned.  The gap in the literature connects multiple layers impacting viability.  From the 

interplay between decision making, perception, utility, and governance, to human factors.   

In strategic STEM leadership, the contrasting features of agency theory and 

stewardship theory in context of facilities (which include both infrastructure and human 

capital) illustrate the implications of senior management style.  However, misperceptions 

regarding MIS, utility and output, misalignment of interdepartmental governance goals and 

organisational hierarchies, and false business plan target setting all impact the anticipated 

benefits of agency. 
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STEM Facilities in Higher Education are typically managed in an agency like way, 

but they also require collectivistic collegiate behaviour in order to flourish.  While agency 

target performance setting is a reasonable approach, where complex Governance intersects to 

curtail performance and where Management Information Systems do not permit targets to be 

evidenced, the notion of wellbeing of the facility, and its employees, is compromised. 

2.12 Institutional culture & transformation to more entrepreneurial modes  

 

Meeting the needs of the knowledge economy places new challenges on higher 

education with unforeseen impacts on the culture of the institution.  Beyond formal 

organisational structures, identity of the institution is complex and shaped by subjective 

perspectives and motivations of key individuals (Tierney & Lanford, 2018).   The field of 

cultural studies recognises that top-down decision making through key leaders (as seen in 

industry) is less likely to occur in flatter, more collaborative, structures of higher education.  

This creative culture where debate is encouraged, is seen as providing opportunities for 

creative innovation.  Tierney & Lanford (2018) also recognise that alternative perspectives 

see the counter position of the barrier to agile, arguably business-like decision making, and 

ability to resolve issues through a structured hierarchy of decision makers.  

Regulation and target setting can act as an unintended restriction whereby both 

professional services and academic colleagues can fear change as existing mechanisms have 

known results. However, increasing complexity and certainty in the higher education space 

calls for new approaches. Pucciarelli & Kaplan (2016) advocate dealing with these challenges 

via a move away from increased managerialism, towards imbedding of entrepreneurial skills 

at all levels of the institution.  Furthermore, through increasing connections, interactions and 

co-creation with a larger group of stakeholders.  While their proposal principally focuses on 
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alumni, this more cyclical view of knowledge creation, and co-creation, also aligns with 

mode 3 knowledge production linked to industry. 

 

2.13 The role of leadership and the Entrepreneurial University 

 

While Entrepreneurial University concepts signpost a direction, detail surrounding 

how to progress towards alternative income generation via this route is not clearly delineated 

in the literature.  In comparing leadership of Stanford and Berkley, Leih & Teece (2016) 

argue that detail is insufficient, particularly with respect to building and managing the 

entrepreneurial ecosystem for the benefit of the economy and the university itself.  Both 

universities remain of global significance, though Stanford’s more entrepreneurial standing 

has enhanced status, and delivered consistent long-term benefits to the university and the 

knowledge economy. 

It is interesting to note that most universities have interpreted the third mission of 

societal good as economic development.  Though with little by way of metrics and measures, 

and where academics do engage, there is fear or suspicion regarding implications around 

objectivity (Rubens et al., 2017). A further tension arises from the increased capitalisation of 

research output and privatisation of higher education as a social good (Nelson, 2004).  Earlier 

studies also warn of the perils of poor communication around leadership of Entrepreneurial 

University change initiatives, and the likelihood of no one-size fits all solution (Philpott et al., 

2011). 

Thought leaders identify increasing links with industry as the most important of a 

range of internal and external facilitators supporting development of the Entrepreneurial 

University.  While Leadership and Vision are the most important transformational facilitator 
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for a university in becoming entrepreneurial, the largest barrier is a lack of appropriate 

organizational structure and governance (Yordanova & Filipe, 2019).  It is interesting that 

traditional incentivisation of ‘rewards’ appears much lower down the list of barriers to take-

up, though also features much higher as second only to mentality/mind-set as a barrier to 

transformation.  This suggests that reluctance to adoption of an entrepreneurial culture may 

be overcome with suitable business-like incentives.  

  

There is limited literature centred on decision making of senior leaders regarding 

competition for funding as a common pool resource for research. However, in addition to the 

tragedy of the commons, research regarding redistribution of national wealth may be of 

relevance regarding the underpinning human factors in play.  Sznycer et al., (2017) finds that 

fairness is of low value in distribution of resources, with self-interest, envy and compassion 

acting as more effective drivers.  

 

While knowledge production is a key aspect of the institutions, a common theme in 

the data emerges as poor institutional memory, whereby decisions around investment in new 

STEM facilities are quickly forgotten.  Organisational knowledge, beyond the purely 

academic mission of the knowledge organisation, may also be an ‘off’ balance-sheet asset 

(Liebowitz & Beckman, 2020).  In a university setting this may assist in retaining the 

university identity/ history, provide clarity around historical decision making, and help in 

preparing for change. Knowledge ‘re-use’ by professional services colleagues transitioning 

from industry into higher education, provides an opportunity for the institution to adapt 

industry friendly practices.  This knowledge ‘asset’ could be harnessed when transitioning to 

more entrepreneurial university behaviours. 
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2.14 Gaps in the research and research questions 

The literature provides a strong foundation in understanding the changes in the role of 

the university, the challenges and contradictions implicit in its business model, and the needs 

and expectations of society and industry.  The university as an institution, and the university 

sector as a group, holds a special place in the heart of society.  Not dissimilar to the attraction 

of a library, or indeed religion, as an almost sacrosanct building and body of work that is 

more than its physical dimensions of paper and dust.  The idea of destroying a book evokes a 

visceral response in society. The university space holds a similar privileged place in the 

human heart. What are we, if not an intelligent society? Where does our knowledge come 

from? And yet in an age of austerity, and post-pandemic public sector funding challenge, 

difficult questions must be asked.  At what price do we protect this special status?   

The university, while protecting that which is beyond price, must be mindful and 

respectful of the burden of cost to society and to the individual. At a high level, the literature 

describes the drivers and provides a vision of the overall pieces of the puzzle.  Recognising 

the problem, and understanding the drivers, is not the same as having a clear plan of how to 

establish a viable solution. Senior leaders of higher education have a greater burden in this 

regard in coming years.   

In studying governance and well-being in academia, Franco-Santos et al., (2017) and 

professionals in hybrid roles, McGivern et al., (2015), identify a gap in the literature around 

the personal view and skill set of appointed leaders in hybrid roles, and the potential for 

negative outcomes.  The gap relates to operationalising the Entrepreneurial University 

concept as a potential route to the viability of high-cost STEM facilities.  By narrowing the 

focus of the lens to identify and address barriers to performance, we see that the gap in the 

literature is at the next levels down in the macro/meso to micro scale. 
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In researching this topic, I find that there is little research into the operationalisation 

of the Entrepreneurial University.  Case studies exist as successful examples set within a 

moment in time.  But is not clear that these described scenarios are replicable. For example, 

the Warwick case study (Clark, 1998) is linked to a particular set of circumstances in time 

and opportunity. Is it realistic to hope for the same success by adopting the same practices, 

engagement with industry, and campus development several decades later in 2022? Or are we 

more realistically dealing with a current truth in the amusing line ‘If I was going there, I 

wouldn’t start from here’.   

For today’s practitioner, within the literature there is little written about identifying 

the barriers and providing practical approaches to resolving these issues.  The literature is, if 

you will, at too high a level, expecting university leaders, who are typically academics of 

varying academic specialisms, to create something unique to their setting, while achieving 

this outstanding outcome with no background in business development, product lifecycle 

planning, and industry engagement. 

 

2.15 Conclusion 

 

There is an urgent and significant need for a greater understanding of the 

opportunities to correct the increasingly visible and problematic issues within the university 

business model.  Change is inevitably a contentious subject, particularly where it interacts 

with, and challenges, core beliefs and myths regarding the institution’s identity (Meyer & 

Rowan, 1977).  Light needs to be shone on the barriers to re-balancing the business model.  

Greater understanding of the human factors, the emotional reactions, and the potential for 

practical solutions as a pathway to creating a healthier foundation, is essential for the long-

term viability of the university.  My research observes the behaviours at sector and 

institutional level and their impact on investment in research, and the impact on the business 
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model of high-cost STEM infrastructure.  As such, it is situated with the neo-evolutionary 

perspective of the triple helix model and fills a gap regarding practical operationalisation of 

the Entrepreneurial University. 
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3. RESEARCH DESIGN AND METHODOLOGY 
 

3.1 Purpose of the research  

There are important questions to answer regarding viability of underfunded elements 

of the university, and what steps may be taken to improve viability.  Existing literature does 

not link success and or issues to need, rather industry engagement is considered in more 

abstract terms, and barriers to the operationalisation of the engagement are not readily 

explored. This disconnect leaves opaque an important aspect of the Entrepreneurial 

University concept.  Can industry engagement, or more industry like behaviour, address 

growing financial pressures and provide sufficient alternative resource to enhance viability? 

And what are the issues that a university needs to address, or navigate around, in order to 

secure this benefit? 

 

3.2 Research approach / philosophical perspective 

Critics of the Entrepreneurial University concept suggest that it is not connected to 

well established foundations of research.  In progressing research in this distinctly 

practitioner-oriented field, it is perhaps not surprising that my research has naturally 

progressed using qualitative methods within grounded theory and a constructivist approach.  I 

have progressed with an inductive approach to the qualitative research in this study using 

Gioia, Soft Systems and Visual methods.  The nature of the research area is inherently 

subjective drawing together findings from a broad group of participants. 
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3.3 Ontology and epistemology 

From an ontology and epistemology perspective, my research is relativistic and 

subjective.  In the context of the research area, a subjectivist epistemology best fits the 

realities of the multitude of viewpoints and interpretations. 

 

3.4 Grounded theory methodology 

 

Grounded theory (Glaser & Strauss, 1967) emerged as a new pathway for qualitative 

research over half a century ago.  The methodology offers dynamic features that enable the 

researcher to construct methods better fitted to the research area rather than prescribing a 

fixed method.  Founder Glasser is recognised as having a positivistic background (Ralph et 

al., 2015) and recognised the importance of systematic analysis.  Grounded theory offered the 

best fit to the practical aspect of the topic in hand.  It enabled the inductive direction of the 

research, progressing key questions and emerging lines of discovery. It also embraced the 

importance of perspectives and dualities amongst participants viewpoints. 

 

I recognise the subjective nature of experience being studied in my approach, with a 

range of participants views of the same activities likely to vary significantly.  I seek answers 

to the problem, while coming from a position that there is an answer which can be evidenced, 

though which exists within context of human factors.  These factors enrich, rather than 

contradict the data, by bringing opportunities to focus on a range of aspects of the challenge 

in study. 

The individual perspectives of the participants will inform the research, but risks 

introducing the possibility of multiple truths, (Aliyu et al., 2014).  In order to arrive at 

generalisable and practical recommendations, my epistemic position is that of a constructivist 
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seeking to build pragmatic solutions, (Guba & Lincoln, 1994).  The emergence of multiple 

viewpoints in the data provides opportunity to delineate inherent barriers. The identification 

of barriers, their implications for viability, and pathways to resolution is an important 

contribution to the field and operationalising the Entrepreneurial University. 

 

3.5 Gioia model 

The structure developed by Gioia, (2021) provides a useful systematic methodology 

with which to organise emerging themes in qualitative research.  Multiple iterations are likely 

to be needed, which enables the analyst to isolate primary and secondary themes.  

Progressing step by step towards delineating meaningful overarching aggregate dimensions 

enables order to be brought to complex data. 

 

3.6 Soft Systems Methodology 

When data becomes difficult to interpret with traditional methods, the messy reality of 

real-world problems and activities can be effectively visually organised using Soft Systems 

Methodology (Checkland & Poulter, 2020).  I began with Gioia, but then overlayed this with 

SSM in order to separate out key phases of the development of STEM facilities. This enabled 

a coherent practitioner oriented conceptual model of viability of STEM to emerge.   

 

3.7 Research Design 

My research question relates to the business model of the university and the role of 

industry partnering as a route to achieving sustainability of high cost (STEM) research 

facilities.  With this focus in mind, the research design encompasses financial data sources, 

strategy, and key contributions from academic, professional services staff and industry 

specialists with direct vantage points. Studying comparable scale developments, their planned 
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business model, including input from PI’s with a strong track record of engagement with 

industry, and related research support staff and industry experts where relevant provides a 

focus on this area of university activity, and its inherent benefits and costs. 

3.8 Research Methods 

Human factors are key to understanding the practical behavioural ‘hurdles’ to 

operationalising the triple helix in multiple contexts, particularly at the macro, and micro, 

organisational level, both within the university and intra-organisationally at the connection 

points across the helix. 

   

Data collection – Interviews 

 

I found interviews to be a valuable method in sourcing data providing rich data from 

multiple vantage points.  In Autumn 2018 I collected a wealth of interview data regarding PI 

experiences of working with industry from a range of Russel group and post 92 universities.  

It was in this first set of interviews that the nucleus of using visual methods seeded.  I noted 

at the time that many PI’s naturally gravitated to visual methods in an unstructured form to 

explain their frustrations regarding hurdles in achieving both their goals and mismatches 

between university strategy regarding industry engagement and practice.  These powerful 

visual descriptions succinctly captured both the essence of the challenge and the emotional 

reaction to the experience.   

Engaging with members of the university senior team involved in major facility 

development projects, offers a unique opportunity to observe the engagement process of the 

university in context of triple helix partners.  This input can provide directly relevant insights 

into university business planning for high-cost STEM developments, and explore how the 

facility is originally conceived, and the stakeholder models and engagement required to 
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facilitate successful deployment.  However, in most instances, the senior team had already 

moved on prior to launch. 

Funding schemes based on TRAC methodology are designed to create a gap in 

recovery of costs which is theoretically filled in value terms by other benefits to the 

institution.  While intangible benefits such as prestige, and currency of educational 

experience for students are implicit, the indirect financial value of research output intended to 

fill the void above that recovered by grant funding, is surprisingly difficult to pin down.  

Informally, research groups frequently perceive the value of a 4* paper as being worth tens or 

hundreds of thousands of pounds to the institution, though in my professional role I have 

found that there is little clarity on the calculation underpinning this view.  Interviewing 

research managers linked to facilities within enterprise departments can reveal expectations 

surrounding the value of the research funded by industry, and the scale of the business model 

challenge. 

 

Recruitment of participants. 

 

There are many funded labs in the UK to meet the needs of individual academics.  

These environments can cost as little £1-6M of capital to establish. Viability is less of a 

concern for smaller low-cost labs which have a lifecycle delineated by the career of the 

academic.  Their return on investment for the institution is easier to determine.  Once the 

academic has moved on, they can be quickly closed, and thus present limited on-going 

financial commitment for the institution.  My field of interest is in larger facilities that are 

more challenging to the university regarding on-going costs.  The funding environment 

changes over time, making comparisons less relevant.  Seeking rich data from historic 

facilities also isn’t realistic after staff have departed. I am interested current experience and 

perspectives to ensure that I am comparing relevant contexts.  I therefore filtered my search 
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towards current facilities, that were less than approximately 10 years old, with multiple users, 

and which required greater than £7M of upfront capital investment. 

I reached out to numerous STEM facilities around the U.K. as a cold caller and failed 

to gain any access to four.  With two further centres I couldn’t get through to anyone who 

knew anything about the way that the operational cost of the centre was recovered, or the 

capital was funded.  Facilities often do not share (even internally) information regarding their 

business financial model.  I changed tack, used personal introductions, and referenced shared 

contacts to facilitate opening conversations with a senior leader at a range of facilities, and 

was significantly more successful. Once the senior leader understood where I was coming 

from as a professional in the sector, that I had credibility as a senior manager facing similar 

challenges to their teams and the purpose of the research, they were open to being involved.  

Their support was critical to gaining access to key members of their organisation, and candid 

interviews where they discussed their personal experiences.  The only barrier encountered 

related to detailed business plan documentation.  None of the participating facilities were 

comfortable sharing these original documents and with the exception of published company 

accounts of one facility, I could not access them on-line.  A supervisor had suggested that if 

necessary, a Freedom of Information act request could be used.  However, this was not 

necessary.  Once the interviews were under way it was clear that the content was much richer 

than I expected or could have hoped for, and surveys would not have generated such 

interesting findings.  I spoke directly with staff that authored the business case, and who were 

acutely aware of the inherent issues.  As a result, the significance of the original 

documentation reduced.  I came to the conclusion that a FOI to access these documents 

would be counterproductive and alienate contributors who had generously shared unpalatable 

truths about these documents. 
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Facilities & participants 

 

Contributing 

group 

Funding Location Value of 

funding 

Opening 

or key 

expansion 

timeline 

Status at start of 

2022 

A Capital, linked to 

consolidated core 

funded institute. 

TRAC recovery of 

operational costs 

with some pump 

priming from core 

funds and cross- 

funding from group 

Devolved 

region  

£20M 

Capital 

 

2020 Loss making – 

supported by 

cross-funding 

from HEI 

 

B Capital only TRAC 

recovery of 

operational costs 

South 

West 

England 

£7M 

Capital 

 

2010 Loss making – 

closed by HEI 

during pandemic 

C Fully core and 

operationally funded 

with 5-year funding 

packages 

London £100M 

Capital & 

£20M p.a. 

operating 

funding. 

2016 Profitable –

£20M surplus 

from REF 

D Capital only TRAC 

recovery of 

operational costs  

Devolved 

region  

£40M 

Capital 

2016 Financial 

challenges 

ahead. 

E Capital only, SPV 

recovery of 

operational costs 

South 

West 

£70M 

Capital 

2020 Early stages of 

launch 

F Fully core and 

operationally funded 

through consolidation 

of institutes and 

London £220M 

Capital & 

£100M pa 

operational 

2016 Part of core 

funding not 

available due to 

funder financial 
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annual support from 

major funders 

funding constraints, 

balance picked 

up by other 

funder 

Table 3: Participating STEM facilities 

 

Other relevant participant contributions 

 

Participant   

O1 Managing Director of Independent research consultancy 

specialising in evaluating outcomes of public capital 

investment funding 

National 

O2 Senior space and assets manager – underlying cost of 

STEM 

Russel Group 

O3 Senior Professor in STEM – Strategy STEM university 

O4 Senior academic working with industry STEM university 

O5 Senior academic working with industry STEM university 

Table 4: Other relevant participants with sector wide knowledge 

 

Participant roles, codes, gender and length of interviews. 

 

# Facility 

 

Type Code Gender Role 

Interview 

Duration 

Mins:Sec 

1 

A 

 

 

 

 

 

Research intensive 

Russel Group HEI 

STEM facility A1 M 

Senior Research 

Manager within the 

facility 70.39 

2 A2 M 

Senior Operations 

Manager 86.39 

3 A3 M 

Senior Academic 

Facility User 39.41 

4 A4 F 

Campus Operations 

Manager 98.41 

5 A5 M 

Facility Operations 

Manager 101.34 
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6 

B 

 

 

 

 

Research intensive 

Russel Group HEI 

STEM facility 

B1 

(part 

1) F 

Senior Facility 

Finance Manager 45.05 

7 

B1 

(Part 

2) F 

Senior Facility 

Finance Manager 35.41 

8 B2 F 

Senior Research 

Enterprise Manager 54.25 

9 B3 M Senior Clinician 40.25 

10 B4 M Academic Director 74.14 

11 

C 

 

 

Fully funded STEM 

facility in partnership 

with Research 

intensive Russel 

Group HEI 

C1 F 

Facility Operations 

Manager 70.32 

12 C2 M 

Senior Finance 

Manager 66.35 

13 

D 

 

 

 

Russel Group 

Research Intensive 

HEI STEM facility 

D1 M 

Facility Academic 

Director 84.57 

14 D2 F 

Facility Business 

Manager 25.04 

15 D3 M 

Facility Operations 

Manager 52.42 

16 

E 

 

 

 

 

Research intensive 

Russel Group HEI – 

Wholly owned 

subsidiary 

E1 M 

University Senior 

Associated with 

Facility 59.51 

17 E2 M 

Facility Academic 

Director 58.15 

18 E3 M 

Senior Research 

Enterprise Manager 41.56 

19 E4 M 

Facility Operations 

Manager 78.21 

20 F 

 

 

 

 

Fully funded institute 

associated with 3 

research intensive 

Russel Group HEI’s 

F1 F 

Senior Operations 

Manager 66.19 

21 F2 M 

Senior Finance 

Manager 45.35 

22 F3 F 

Facility Business 

Manager 51.12 
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23 F4 M 

Facility Technology 

platform manager 47.35 

24 O 

Sector Funding expert 

O1 M 

Public Funding 

Auditor 51.5 

25 O 

Russel Group Cost 

recovery expert O2 M 

University Space 

Manager 75 

26 O 

Post 92 University 

Enterprise Facility O3 M 

Senior Enterprise 

Academic 102.25 

27 

 

O 

 

Russel Group 

Research intensive 

O4 M 

Senior Academic 

Facility User & 

STEM facility 

developer 

‘Silverback’ 45.1 

28 

 

O 

 

Russel Group 

Research intensive  

O5 M 

Senior Academic 

STEM Facility User – 

Mode 2 industry 

partnership 66.29 

Table 5: Participant Demographic data and duration of interview. 

 

Interviews provide rich data from the individual insights of participants.  Where 

multiple parties reveal contradictory views, or at least disagreement between perspectives, 

this misalignment is itself of value in identifying areas of loss of synergy, barriers, or failures 

in operationalisation of strategy.   

 

Data collection – Documents 

 

A range of source data builds both the picture of the business model, and the 

challenge of operationalising an industry related engagement strategy. From institutional 

company accounts and five-year strategy documents to university website and HEFCE data, a 

wealth of information is accessible in the public domain to evidence the landscape of the 

Higher Education sector.   Documents collected and analysed include: 

1. TRAC FEC Memorandum of Understanding between funders and Universities. 
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2. STEM TRAC pipeline source data from HEI B - facility 

3. STEM funding source data from HEI B – institute document 1 - Budget 

4. STEM funding source data from HEI B – institute document 2 – Budget compared to 

application. 

5. HEI B facilities review presentation 

6. HEI B facilities review - Core costs 

7. HEI B facilities review reports – Conclusions and recommendations 

8. HEI facility B conclusion on consultation. 

9. HEI B review of response to pandemic 

10. Facility F Strategy 2013 

11. Facility F Annual Review 2017-18 

12. Facility F Annual Review 2018-2019 

13. Facility F Annual Review 2019-2020 

14. Facility F Financial reports 2015-16 

15. Facility F Financial reports 2016-17 

16. Facility F Financial annual accounts 2017-18 

17. Facility F Financial annual accounts 2018-19 

18. Facility F Financial accounts 2019-2020 

19. Facility F Strategic Summary 

20. Facility D – Devolved Government response to pandemic 

21. Russel Group Initial response to the call for evidence on post-18 education and 

funding  

22. The economic impact of Russell Group universities - Final Report for the Russell 

Group  

23. How much was an impact case study worth in the UK Research Excellence 

Framework? M Reed and S Kerridge (2017) 

24. Changes in HE Funding - House of Commons Briefing Paper Number 7393, 4 

January 2019. 

25. Times Higher Education calculation of student costs. 

26. 5-year performance report of parallel STEM facility at HEI B 
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Visual methods 

 
I included visual techniques in order to explore the human factors, characteristics, and 

emotional responses of stakeholders in the mechanism.  Including visual methods, (Prosser & 

Loxley, 2008) when engaging with participants provides an additional layer of insight by 

capturing human factors relating to authentic feelings, underlying resistance, objection, and 

the possibility of reviewing more in depth positive and negative leanings, and whether these 

align with more formal responses.  Human preference is a significant aspect in the mediation 

of change and operationalisation of strategy.  Use of imagery and metaphor in describing 

visualisation of experience can evoke enriched descriptions.  Where a university aspires to an 

entrepreneurial or industry engagement strategy, but the feelings of the staff are misaligned or 

overlooked, the operational deployment is likely to be at least sub optimal if not a 

catastrophic failure. 

In combination, these mixed method streams provide a wealth of data which can be 

analysed in context of each other and compared to published organisational strategy.  

Methods utilised in the research therefore will include social network analysis, interviews, 

visual methods and sourcing of strategic documents and financial data.   

Advocates of visual methods in research have identified that English language 

speakers in western societies are familiar with the use of visual metaphor in communication.  

The use of visual metaphor and visualisation as a mechanism to express views is a natural 

extension of this mechanism.  One which can aid in the understanding of underpinning 

mechanisms (Banks, 2007).  The English language idiom ‘A picture is worth a thousand 

words’ or ‘Paints a thousand words’ has been in common use for over a century as a 

mechanism for expressing complex concepts efficiently.  With this in mind, I selected visual 

methods as a technique in order to explore perspectives surrounding the identity of the 

facility.   
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Within an academic setting, PI’s are potentially at greater liberty to express their 

feelings, while professional and administrative staff are operating in a more service-oriented 

context.  Hence the second advantage of visual methods, which may be of more use when 

exploring challenges with professional services staff.  Visual methods provide a potential key 

with which to explore more genuine responses beneath what may be considered the ‘party 

line’.  I included visual methods within interviews by asking for a metaphor and images 

related to the facility to elicit relevant responses linked to authentic inner feelings.  

Most candidates were able to engage with the visual method successfully.  I found 

that where facilities have a secure financial base, the metaphors used to describe the facility 

tended to coalesce into positive images aligned to the vision or visual identity of the facility.  

On the other hand, where facilities had either struggled for funding in operation, or had been 

built from funding streams with poor alignment, the imagery was less positive, illustrating 

operational challenges and poor design. 

‘A white elephant’ 

‘A chimera’ 

In the early planning stages of the research I was drawn to Social Network Analysis 

as having useful potential to explore the practical connections at the interface between 

industry and the university.  In industry, engagement practices are utilised to develop strong 

relationships between two independent organisations, such as Key Account Management 

(KAM), (Millman & Wilson, 1995). These approaches advocate multiple connections as a 

method of establishing stable long-term relationships, which are less vulnerable, by not 

purely being predicated on the relationship between one person on each side.  I planned to 

undertake social network analysis (Carrington et al., 2005) to explore the density of ties as an 

indicator of strength of interconnections between the organisations in a KAM like approach.  

Similarly, reciprocity between nodes would help to identify, illustrate or confirm the mode of 
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knowledge production that a particular pair of organisations are actively engaged in.  Both 

the breadth of connections, and directionality, have potential to provide insights into the 

practical layer of industry engagement which may not be entirely aligned with the visualised 

strategy of the university. 

In major facility developments, more complex tri-party organisational relationships 

are often required in order to access key government investment, such as what was known as 

regional development funding and more recently Local Enterprise Partnerships (L.E.P) 

funding.  This triangular relationship, visualised as transitivity or clustering, in the social 

network, in this context also directly maps to the triple helix.  Through this we therefore gain 

fresh insight into the direct involvement of government related funding in driving forward 

innovation, and the development of key knowledge-based facilities and assets.  However, this 

plan did not survive engagement with facilities.  None of the facilities were prepared to share 

information regarding their engagement with industry. 

 

3.9 Data Analysis 

Interview recording software and transcription 

 

Recruited participants were sent a briefing document and consent form to complete 

prior to interview.  I arranged meetings either in person or via Teams and asked for consent to 

record the conversation.  As per Meij et al., (2022) and Sweeting & Arden-Close, (2022) 

technique, I used Sonocent ™ recording software to record the live interviews.  I 

subsequently transcribed the audio content into Microsoft Word documents, and encoded the 

participants and facility identities. Facility A, participant 1 etc.  In the most recent interviews, 

I explored the use of Teams recording and transcribing functions, but I found that in its 

current state in 2021 the time taken to copy and correct small quantities of speech to text into 

word to be less efficient. However, the technology is clearly developing rapidly in this area 
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and given the pace of improvement, I would expect in the next year or so that an export of the 

text in a more accurate format will be viable to substantially reduce the time taken to 

transcribe interviews. 

Having explored NVivo while undertaking research in assignment 3, I realised how 

inconsistent the access to it is at Bath during the summer months from point of expiry of the 

previous year’s licence.  From conversations with academic staff, this is clearly an issue for 

professional researcher colleagues, as a student I stand little chance of improving the 

situation. Undertaking my research part time, I can’t afford to lose access to my data for 

several months each time the key changes, given the recurring delay with release of new 

licence codes.  I have not had access to NVivo for over 18 months despite numerous requests 

to admin and IT.  I therefore decided to use Microsoft applications (MS Word and a MS 

Excel spreadsheet) instead.  While I would have preferred to use NVivo and recognise that its 

specialist features for this purpose are absent from Excel, the concern over access outweighs 

the benefit. Also, as I use Excel in my daily work, I have used filters and lookups to achieve 

similar outcomes.   

 

Encoding and analysis of data. 

 

Step one – deriving categories of data. 

As I transcribed into Word documents, I began identifying important quotes and 

colour coding early emerging themes.  ‘Imagery’, ‘Financial points’, ‘Mechanisms’, ‘Human 

Factors’, ‘Skills alignment issues’ and ‘Designed in issues with the facility business case’.  

‘Senior Stakeholders’, and ‘Political Dimensions’.  Interview transcriptions were then 

carefully re-read for key relevant points. The key quotes were highlighted in the original 

word transcripts and then copied into an Excel spreadsheet where they were assigned unique 

codes, thereby creating an Excel based code book.   
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The interviews provided very rich data.  I arrived at 562 data elements across all 

participant interviews.  As some of the source quotes were quite long, imbedded in a 

paragraph of text, I condensed these down to a more concise version, removing the 

superfluous parts of the conversation.  This data then went through several rounds of 

encoding on an Excel spreadsheet.  Like McGivern et al., (2015), I first used the Gioia 

method (Gioia, 2021) to structure the data. Findings evidenced by multiple contributions 

were grouped into first order categories.  Followed by organisation into related, second order 

themes and consolidated into overarching aggregate dimensions.  I added filters and data 

lookups for the emerging themes and dimensions to add clarity to the codebook. This process 

was repeated multiple times to carefully refine logical well evidenced findings, supported by 

multiple contributions. 

 

Step two – Developing the Gioia model 

I initially attempted to build a Gioia model step by step on a MS PowerPoint slide as I 

progressed through the data, but quickly found that the figure required extensive repeated re-

drawing, and so instead I returned to the spreadsheet to focus on completing the coding of all 

elements, and building a Gioia model on a second worksheet within the spreadsheet. 

On completing the first encoding I reflected on the structure emerging.  Over 400 first 

order categories, 169 second order themes with overarching group / dimensions of ‘Capital 

Financial driver leads over business model’, ‘Human factors / Empire protection’ 

‘Adaptability to future needs’, ’Advocacy issues’ ‘Academic / Structural issues’, ‘sector wide 

funding’, ‘Rotating Leadership’ and ‘Human Capital’ emerging.  While a picture of the 

breadth of the problem was resolving, the overall structure was not crystalising.  I realised 

that I was getting lost in the data as expected by Gehman et al., (2018) and Gioia et al., 

(2013). 
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I saved this version, started again on a fresh worksheet in the spreadsheet, linking 

through the data and began building a second version of the encoding and in a parallel 

spreadsheet, and a second version of the Gioia model.  I arrived at 52 first order categories, 

15 Second order themes under 5 aggregate dimensions.  The dimensions that emerged this 

time were ‘Institutional Governance Issues’, ‘Insufficient national funding for research’, 

‘issues with existing funding methodology’, ‘Systemic National Governance Issues’, Human 

and Organisational Capital’. 

 

Step three – Emergence of timeline of viability crisis 

While Gioia was clearly a useful structure through which to organise the rich data, the 

arising findings and model mapped a messy range of issues and did not provide practical 

insights in how to improve viability.   However, a timeline of viability was emerging from the 

data, spanning initially the pre-build stage, tracking through the creation of the facility and 

into the operational life of the facility.   This ‘Timeline of STEM facility viability crisis’ 

appears below as figure 7.   

 

Step four – Adding Soft Systems Methodology 

On discussion with my supervisor regarding the breadth and messy nature of the 

problem, she suggested I investigate Soft Systems Methodology, (Checkland & Poulter, 

2020).  This was a lightbulb moment.  I re-coded, this time using Soft Systems Methodology 

to map the ‘real-world’ system of STEM viability across the timeline of the emergence of 

viability issues.  The methodology adapts well to both industry and public sector 

organisations, flexes to observed practices, and is has been used as part of entrepreneurial 

research (Filion, 1988) and Entrepreneurial University Eco-Systems (Sharifzadeh et al., 

2021) 
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Step five – Separating out internal issues from external environment 

I isolated internal issues from sector wide issues to generate internal and external 

viewpoints and arrive at a more useful primary model which better captured the complexity 

and phasing of the issues, and a secondary model illustrating external factors impacting 

viability.  The findings revealed that issues with viability extend beyond the STEM facility, 

its host institution, to the impact of funders and issues with national government policy.  

Models for improvement therefore exist in context of a much broader environmental field 

than envisaged at the outset of the research.   

 

Step six – Synthesis of the internal and external conceptual models 

With two separate models it became clear how to illustrate the interconnections 

between the two as a synthesised overarching illustration. 

 

Step seven – Visual methods 

I observed a trend in coherency of imaging in the visual methods in some facilities, 

and dissonance on others.  I gathered these images and scored them for positivity and 

coherence, and plotted on a two-by-two matrix to analyse clustering and correlation between 

funding level, and the implications regarding coherence of strategic vision. 

 

3.10 Ethical Considerations 

 

This is a highly sensitive area with findings potentially interpreted as reputationally 

damaging to both the institutions at which participants are based and to the sector.  Ethical 

approval was gained prior to undertaking the research via the University of Bath’s ethical 

review process.  All data is anonymised to protect contributors.  Participants were 

appropriately briefed regarding the purpose of the research and informed consent obtained.   
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Participant identity is coded, with a key held separately on secure media in a secure 

off-site location.   Backups of research data are be stored in dual redundant IT systems.   

This is a highly contentious area of research provoking strong reactions both amongst 

the academic community but also amongst press, students, and parents. With growing unease 

regarding student fees, erosion of return-on-investment (Goldrick-Rab, 2016) and changing 

perspectives regarding the role of universities, it is important to ensure an unbiased 

interpretation of findings. As a researcher my working-class background is an aspect to 

consider in how this could influence interpretation.  Additionally, the need to ‘find 

something’ is a further positivistic driver in research which has the power to do great harm if 

there is any variability in interpretation. 
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3.11 Validity and reliability:  

 

Data collection – Interviews – Number of participants and density of relevant group 

 

While there is a limit to the number of participants within the survey group which 

could constrain validity and reliability, I have mitigated this by selecting for recruitment, 

participants that are either closely aligned to the viability of the facility, and/or are active in 

industry engagement, or closely aligned in related professional roles.  The participants are 

associated with facilities across the United Kingdom and devolved regions to give a balanced 

perspective. 

 

Triangulation & validity 

 

Qualitative data sources can introduce issues of validity and replicability or relevance 

to wider applications.  Validity of the data can be determined through identifying themes of 

convergence as categories within a study.  This triangulation of multiple sources can be 

utilised as a validity technique or procedure to provide reassurance regarding the accuracy of 

the findings.   

 

Sampling technique & sampling size 

 

On completion of the first interview at each centre, I utilised snowball sampling 

technique, (Goodman, 1961) by asking if there were anyone else that I could speak with to 

gain a wider set of perspectives regarding finance, operations, leadership etc.  Achieving the 

contribution and notional blessing of a senior person at a facility enabled other candidates to 

be happy to participate.  With this approach I successfully found a way into six large facilities 

ranging in location from London to Scotland with two in the devolved regions.  The facilities 

recruited spanned specialisms of engineering, neuroscience, advanced imaging and clinical 
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research and varied in scale of capital investment from £7M to £100M.  Two of the facilities 

were fully funded including both initial capital, funding for equipment refresh, operational 

capital and project funding allocations. The remaining four received no core operational 

funding.  All facilities were less than nine years old.  One facility was very new and about to 

become operational, the closure of another had just been announced, and the rest were 

operational or paused due to the pandemic at the time of the interviews. 

The smallest number of interviews per facility was two, and the largest was five.  In 

total I have undertaken 25 new interviews ranging in length from 39 mins to 1.hr 41 mins in 

duration.  The average being over one hour in length.  Participants were recruited for their 

individual perspectives of STEM facilities, providing multi-faceted vantage points regarding 

the facility and its viability. Participant roles spanned operations, finances, principal users 

and academic directorships. Additionally, three participants were recruited to provide deeper 

insight into the underlying costs of STEM research, and wider perspectives on longitudinal 

strategic fit and funding of public sector funded facilities.  One such participant is a 

professional assessor of funded facilities.  They were able to provide unique insight into the 

success of the wider funding landscape, and how success or failure is determined and 

reported.  Another is a space management specialist.  Their knowledge complemented 

contributions from finance teams associated with the STEM facilities included in the study.  

Three interviews conducted earlier as part of a prior study during the DBA related to 

entrepreneurial engagement are also particularly relevant, bringing the number of interviews 

contributing to the study to 28 in total. 

All candidates participated on the basis of encoding and anonymising of their 

responses. I began with a list of questions intended to map onto the scope of the study as per 

the candidature form.  However, when completing these interviews, I quickly found that the 

issues with the viability of the business models are far messier and more fundamental than 
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could be solved by simply plugging funding gaps through working with industry.  As I 

progressed, I used some of the questions that I started out with, but also flexed the structure 

of the interview to explore their experience of the participant regarding the facility.  In many 

cases the result was a cathartic experience for the interviewee, enabling a discussion around 

perennial challenges with funding and management of STEM facilities.  Some of the content 

was candid to the point of bordering into source material for documentary journalism.  

However, one area of consistent resistance in all facilities and participants interviewed, 

related to the sharing of business case documentation.  All participants either stated that they 

did not have those documents, would have to look for them, or did not feel it would be 

appropriate to share them.  Some alluded to only having sight of subsets of the case while the 

rest was kept hidden. 

 

3.12 Conclusion & Execution 

 

The research protocol defined above provides rich seams of data to analyse and 

provide fresh insights to take forward research within the neo-evolutionary field of the triple 

helix. This line of enquiry builds on existing research with an operational focus.  The arising 

conceptual model will be of direct value and relevance to universities with high-cost STEM 

facilities who find themselves in this challenging era of increased scrutiny regarding financial 

viability. 
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4. FINDINGS – Institutional issues impacting STEM facility viability 
 

Examining institutional behaviour relating to how STEM facilities are developed and 

deployed reveals that viability issues materialise both in the fabric of the facility and it’s 

operations.  In facilities which do not benefit from core funding, supporting the on-going 

operational costs of STEM facilities, a predictable pattern emerges which ultimately results in 

a perception of failure and non-viability.  The roots of issues with viability, both in terms of 

perception and the reality of the weight of true cost, are typically sown in the planning stage 

before the facility development project is even signed off by the institution’s senior staff.  

The build phase of the facility proceeds with key resources and features missing which 

undermines the capacity to deliver planned income once open.  Subsequently, unresolved 

issues track forwards through the operate phase limiting the facility’s capacity to achieve 

optimal output. TRAC is discussed in more detail below.  The current funding environment 

for STEM creates a predictable timeline of issues with viability, leading to an inevitable 

viability crisis.   

 

 

Figure 5:  Timeline of STEM facility viability crisis 
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While this timeline is depressingly predictable, it is avoidable by understanding how 

this phenomenon manifests and taking steps to plan, build and operate for viability.  This 

requires building an active approach to viability as part of the governance of the development 

of the facility. 

A recurring underlying theme in the interviews is the sense of confusion or surprise 

arising in the institution regarding the reported accounts of the operational STEM facilities, 

and the level of financial support / cross-funding / operational deficits incurred.  This seems 

strange until we consider the timeline of gestation of the development of a STEM facility, 

market changes that can occur in this window, and the (sometimes numerous) change(s) of 

academic ownership / leadership staffing that frequently occurs in academia in this timeline. 

In systems thinking about the real world, there is a high-level simplistic expectation 

that the realisation of a STEM facility involves a set of sequential steps of Plan, Build and 

Operate.  Indeed, this is the process utilised by the Strategic Planning Office of the 

universities, with discrete phases ultimately delivering a facility to the users within a 

university school or faculty. However, while this builds infrastructure, it does not deliver 

infrastructure with secure viability.  Mapping the real-world strata of viability reveals 

multiple layers influencing viability. 

 

4.1 Conceptual Model 1 – Building viable STEM facilities.  Internal environment 

impact on viability ‘Real-World’ view. 

 

The traditional systems thinking view of a project as linear with distinct linear 

sequential phases of Plan Build and Operate.  The real-world view is somewhat different and 

reveals the key areas in which viability can be designed into the process of building STEM 

facilities. 
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In a HEI setting the facility is signed off by the senior team and progresses through 

contracting, to physical build and is ultimately handed over (and down) through the 

managerial layers to the location in which it is intended to serve, typically a school or faculty.  

Conceptual Model 1 real world view brings light to the nuances of the essential 

activities which reinforce STEM viability, and the vulnerability of those facilities when these 

key activities are overlooked in favour of the simpler ‘systems thinking about the real world’ 

view. 

 

Figure 6: Conceptual Model 1 – Facility real world systems strata impact on STEM viability 

 

4.2 Conceptual Model 2 – the external environment impacting STEM facility 

viability.   

The external environment has a significant impact on the approach to creating the 

STEM facility.  A desire to achieve more with less cascades in predictable ways.  Funding is 

spread thin, and both funders and institutions react accordingly.  This has a direct impact on 

how a facility is built, how it performs financially, how it competes with other facilities and 

how financial viability is perceived by the host institution.  

 



  76 

These dynamic features of the external funding environment directly impact the 

behaviour of the institutions competing for scarce resources, the physical infrastructure, the 

financial performance, trajectory and ultimate outcome of perceived viability before a facility 

is even built.  A sector wide shock such as the pandemic or a global recession then 

exacerbates issues with the behaviour of all three layers of the external viability environment. 

 

Figure 7: Conceptual Model 2 – External environment impact on STEM viability  
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4.3 Aggregate Dimension - Strategy and Leadership Layer 

 

 

Figure 8 Gioia Aggregate Dimension Strategy & Leadership Layer.  

 

At the outset of signoff and planning, larger scale facilities have significant line of 

sight from senior staff. This enables the strategic vision for the facility to retain focus, 

resources to be secured, issues to be resolved and pathways to be cleared for the build phase 

of the project.  As the facility build is completed and handed over to the relevant layer of 

management, (often within a school or faculty) an important transition in the strategy and 

leadership occurs.  The facility moves in a downward trajectory in reporting line, with 

significant long-term consequences regarding emerging problem resolution.   

Once in the operational phase, this loss of senior team oversight removes the 

opportunity to resolve issues that cross over departmental boundaries, resulting in perennial 

insolvable issues during the operating life of the facility, and negative impacts on 

performance.   

Academic career progression generates a tendency to drive positive views of a facility 

during the development phase, and negative views once operational.   

The freedom and culture of academia also does not align well with efficient use of 

STEM facilities and optimal viability.  In collegial governance structures, faculty leaders 
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have no authority with which to dictate the direction of research of the faculty, nor where 

such research is to be conducted. 

 

Second order theme A – Clarity of Purpose 

 

(A.1) Importance of culture in the facility being open to adapting to ensure viability. 

First 

order 

Category 

Illustrative Quotes 

A.1 between that and the developmental biology, Crispr gene editing and knockouts.  

And some people are saying well that's not really what it was built for, and no 

it's built for any research.  (A4.22B) 

...I think they felt that they did have an absolute belief that all that they were 

there to do was research and how dare anyone else challenge that.  ...So to have 

become entrenched in that culture of we are here to do this, even if it’s only 10 

scans per week that’s what our remit is.  So to have not revisited that vision, 

objectives, or not mapped your skills to the external requirements, to be honest 

it’s going to fail (B1.1.5) 

And it’s been threatened at least once with closure that I’m aware of....and 

nothing changed, so to be honest it’s probably been given more lives from a 

university perspective than it should have been. (B1.1.6) 

Not only is it a culture within facility B, but I think it can be a culture in 

research in general that it is somehow protected by its specialism.  But we are 

in a new world completely and everything has to adapt and change. Our most 

successful research groups have to adapt and change very quickly. (B1.1.7) 

there was a bit of, and it was only a bit of small element of it but I think [The 

director] could see the risk of closing the [ facility F] down altogether. he 

thought if we have to close our doors completely, it will take us a really long 

time to open them up again. And that will be incredibly damaging for our 

science. and he saw this as a way of keeping the doors open, and it has meant 

that we have been able to test our own staff weekly all the way through the 

pandemic. And have far more people in than we would have been able to 

otherwise, and use the testing to keep the facility pretty COVID secure. (F3.1.2) 

Table 6: (A.1) Importance of culture in the facility being open to adapting to ensure viability. 
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The culture of the facility is an important feature of viability. Willingness to adapt and 

to focus on the overall success of the facility, as it navigates the realities of its operating 

environment, is an important aspect of both perceived viability and delivered outcomes.  This 

can be dissonant with the mindset of academic leaders who have instilled in their DNA that 

excellence in research is key throughout their career.  This mindset is transmitted to their 

professional and technical services team within a facility. When concerns around viability 

arise, a strategic dissonance comes to the fore regarding appetite for alternative income and 

industry engagement as a source of knowledge production.   

Some of our vaccinologists switching to Covid type [research] is good business sense. 

.... It’s pulled in new funding where other funding calls have been pulled because the focus is 

on covid. And if you can’t provide that adaptability and you have no vision and no 

leadership. And it is important that the leadership is there. (B1.1.8) 

Adaptability to new practical financial realities is important.  That said, conflicting 

requests from the university leadership alternating between direction to focus on ‘research 

excellence’ at one moment, then ‘bring some alternative income in, you are making a loss’ 

followed a few months later by, ‘but x% of your income is alternative income now’ creates 

confusion and a sense of futility within the facility which is difficult to navigate and 

demotivating to staff. Maintaining a clear mission for STEM while flexing to the dualities 

inherent in changing requirements is a complicated line for the facility leadership to dance.   

 

(A.2) Pressure to generate income from alternative sources to cover costs impacts perceived 

quality of research 

First 

order 

Category 

Illustrative Quotes 

A.2  If you just do research that’s of high scientific value, you will be making a loss. 

...If you then supplement that with industrial funded stuff, on average, not 
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always, but on average that will be at a less high quality. And what you do is 

you trade off.  You’re trading off research quality against financial stability or 

financial success. (B4.7) 

like on a 100 year scale. That’s the kind of scale that that universities are 

actually working on. When a lecture theatre gets named after somebody. It’s 

somebody who’s done something really really good, and they’re not.. faffing 

around with industrial research. Not as I say, not all industrial research is bad. 

Sometimes it can lead to amazing discoveries, but the truth is it’s that really 

sharp, very high quality research that never makes money. And that’s the trade 

off, you know that’s the…that's what's in the balance, and it’s then it just 

becomes about politics. (B4.9) 

One of the opinions put forward was that we should be attracting more early 

career researchers externally with their own grants.  ...its probably, going to 

sound awful, but in terms of esteem factors, ..It sounds fantastic, but they get 

£300K for 4 years, most of that goes on salary, and the actual income to the 

centre is very small. Its far better to get something like a longitudinal study 

(D1.17) 

So part of the problem is that the tail starts wagging the dog. So we start 

following the projects that are most lucrative, rather than the science that is the 

most rewarding (D1.18) 

and part of that involves low-cost MRI and most of it is going to be in the 

physics and the signal processing. And its not going to make a lot of money. 

And you start thinking, well what’s the right thing to do? (D1.19) 

I’ve got a project ...in the third world. And that brings zero income stream into 

the facility, but it’s the right thing to do morally. (D1.20) 

you’re not going to do any scanning are you? And she said yes, and she was 

willing to pay us a retainer, £10 or £20K pa and what it was, was that, no other 

private clinic had access to 3T, and she just wanted to block access (D1.22) 

Table 7: (A.2) Pressure to generate income from alternative sources to cover costs impacts perceived quality of research 

 

The day-to-day reality for non-core funded STEM facilities is regular pressure to 

reduce deficits and bring in more income.  But what then follows is a cycle of scrutiny 

regarding the research outcome associated with the more financially desirable income and 
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criticisms of the proportions of the balance.  When delivering what has been asked for just 

raises fresh criticisms, facility academic leaders and associated professional staff can find 

themselves conflicted or even confused about what they are really being asked to do.   

I’m sure that the university, well we haven’t made a big deal of it yet, but I’m sure 

there will be a press release.  And they will be touting that around one week, and the next 

week will be smacking us on the bum. Saying what about the bottom line! (D1.21) 

At one moment being praised for high profile world changing impact, the next beaten 

for the low-income level associated with it.  The dissonance can extend beyond research 

impact versus income balance dissonance, to a triangle of ethical decisions and research 

impact versus income balance. 

 

Second order Theme B - Management Model & Leadership Succession Plan 

 

Rotating senior leadership roles in both institutions, and funders can mean that 

accountability is difficult to achieve and there are consequences for business case failures.     

 

(B.3) Business case relies on income, but facility lacks pathways, resources or features to 

deliver it. 

First 

order 

Category 

Illustrative Quotes 

B.3 

the treasury’s green book leads you through this process really nicely.  But of 

course people take short cuts as we did, when we did [facility E] and that will 

undoubtedly lead to it being tripped up at some point. And we did stumble many 

many times en-route, and so we did spend a lot of time on the finance case and 

too little time on the management case.  (E3.3) 

the VC at the time took the view about such a facility should be managed. And 

to the extent we were constrained in our thinking of the different options which I 

think was a real flaw. Because I think that’s really you know one of the key 

things. To what extent were we willing to take risks, to what extent were we 
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willing to take on economic activity which is a particular phrase that is 

important when you get to state aid.  (E3.4) 

unless you plan for economic activity you can’t create a surplus, or its very 

hard to create a surplus. And so actually the management case and the finance 

case and therefore the wider business case needs to be concerned with the 

economic activity. How are you going to do that, what is the best management 

structure to underpin that, that protects the mothership, the university, but is at 

least going to be acting as a guarantor if not managing the activity.  (E3.5) 

And of course that is then based on the assumption that you can do sufficient 

economic activity, which of course relies on a very strong understanding of 

your customers.  (E3.6) 

the VC wouldn’t go for that when it was suggested. And so in terms of the 

management case that I was making earlier, it makes absolute sense that you 

create a limited company to run the economic activity at arm’s length from the 

university who can act as a wholly owned subsidiary.  It absolutely is the right 

solution, but I wasn’t there when that was agreed. I sat with the VC and raised 

the possibility having a company and [they] just said ‘No, I won’t accept that.’  

(E3.18) 

Independent eyes and one of the big four auditors were working with us closely. 

I think that went a long way to get it over the line really.  So in terms of 

scalability, you come back and hope that by being smaller you don’t need as 

much assurance by having a third party brand name as business case support. 

(E3.21) 

the message we got back was ‘and we need to be even quicker’ at what we are 

doing. Which is understandable, I think anyone working in a university 

environment would get that. So you know being honest that was my main driver 

for pushing for a subsidiary company was actually to get the right culture and 

speed in there  (E4.4) 

the things that really drove it from the university’s perspective were things like 

– we’re adopting a model that the charity commission recommends where the 

commercial activity is put in a separate legal entity  (E4.5) 

there were certain financial benefits in this model from a, well we did a lot of 

work with KPMG around this tax model and this was shown to be something 
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which would be beneficial for the group as a whole (E4.6) 

In terms of going forwards, the primary driver is not a VAT question as the 

company will charge them VAT but they will reclaim it. The inputs to any 

commercial work, effectively we’ll be able to reclaim the VAT on that. The 

recovery on any inter-company recharge costs from between the university and 

E Ltd will be at zero vat because we are part of the same VAT group. So that is 

not a problem. There will be ultimately, well interestingly the bit where VAT 

does apply is when we are doing grant funded activity. You have to pay the VAT 

in that scenario.  (E4.7)| 

So this is where, well where it comes to the advantage of having a subsidiary 

company. Its primarily around corporation tax and Research and Development 

Expenditure Credits. So universities can’t get RDEC, Ltd companies can.  

Corporation tax wise, there was obviously a concern about generating a 

surplus within the university which would tipped it over into paying corporation 

tax. So actually you can separate that out into the separate company. And then 

there are mechanisms for defraying profit back into the university  (E4.8) 

So in all honesty when I said there were financial benefits, that’s the primary 

drivers for why ultimately the university said ‘actually that does make sense’ 

(E4.9) 

it’s a way of being customer facing so that it’s not the same challenge as trying 

to run a commercially responsive business through the university....you get a 

request for a quotation, and you might need to return it in a few days. Well 

within a few days in a university you would be lucky to get someone in a 

contract department to look at an NDA, let alone have done all of that and 

come back with a legally binding quotation (E2.3) 

Table 8: (B.3) Business case relies on income, but facility lacks pathways, resources or features to deliver it. 

 

Academic leaders inheriting facilities developed by their predecessors can be shocked 

to find that some income streams are not arriving due to critical missing elements.  Missing 

elements that are typically overlooked in development can be linked to physical infrastructure 

and equipment, but are often more nuanced intangibles relating to pathways, skillsets, culture 

of the facility and structures through which the ‘business’ of the facility is to operate.  HEI's 
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are often ideologically opposed to business structures such as LTD subsidiaries which 

support industry engagement.  

…way too much time is spent looking at what is called the strategic case, the economic case, 

which of course you need to do to persuade a funder to give you money, but once you have 

done it a couple of times you realise that that is the easy bit. And it’s the bit everyone worries 

about and they spend a lot of time on, and actually you’ve got to concentrate on the finance 

case and the management case much much more.  Because this is the planning for success 

bit. (E3.2) 

A key contributor describes planning for success and the management case (the way 

in which the facility is to be operated) as being given far too little consideration even with 

very large facilities such as facility E. There is a clear sense of a fear of working with 

industry and of adopting industry structures through which to conduct commercial activity, 

and little recognition of the incompatibility of university to industry timelines for 

engagement.  From the outset, the institution leader is suspicious of this model and 

determined not to proceed in this direction.  The recommendation of the head of research 

enterprise was overruled. The resistance is only overcome by overwhelming external 

guidance (recommendations from the charity commission and external financial consultants) 

and ultimately a change in senior leadership. 

 

(B.4) Institutional memory is short – Strategic investments can fall off the ‘strategic shelf’. 

First 

order 

Category 

Illustrative Quotes 

B.4  They come and proclaim their support when the MRC and BBSRC or the big 

organisations are turning up.....but beyond that there is very little...They do 

support us but they don’t promote us.  So we have no champion at senate level.  

(A1.15a) 

I was talking to somebody recently ...about these investments that are supposed 

to become self-sustaining after five years. MRC used to...give you 2 x 5 years 
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funding after which you are supposed to be self-sustaining. But you couldn't 

possibly be self-sustaining because you're not really embedded in university 

strategy, not really.   What they are a big external grants and that's how they're 

done.  (B2.4.2)  

there was a very strong argument for saying if we want to talk the talk and walk 

the walk, as a..collaboration, then this was exactly the sort of thing that the 

university and [partner] should be doing together. And that was what came to 

pass. The [partner] reviewed that the university was probably its largest and 

closest partner, and if the university took the view that setting up facility B 

would be good for future research that would benefit the [partner] as well.. 

(B3.5) 

The CEO of the [partner] was very much agnostic he took the view, either this 

is a university facility, now the university wants to keep it going at their cost 

well that's fine, we'll do everything we can to help, but at some point the 

university decided enough was enough and that's fine it got handed back To the 

[partner]. (B3.16) 

The university changed its mind as it went along, moving goalposts and so on, 

and that was always part of the problem.  (B3.20) 

I'm not denying that you can't have centre that makes money and also doesn't 

amazing quality research. But that's very rare because the fundamental 

underlying principles here. You know, if you start if you started making really 

good money as centre, I can guarantee the next question would be. ‘Let's look 

at the quality research. Let's look at let's look at the papers, yeah?’ (B4.18) 

That’s where it goes wrong, you’ve got to get the Dean to champion that facility 

and own it. And in [university B] I spent a lot of work in the last year using racy 

type language to make it clear that I see the Deans as accountable for certain 

activities. And my job is to support you to make it a success.  (E3.24) 

It’s going to slip off your strategic shelf damn quick (O.3) 

Table 9: (B.4) Institutional memory is short – Strategic investments can fall off the ‘strategic shelf’. 

 

While academics think of institutions as being 100-year organisations, with long term 

vision of output, institutional memory runs to a much shorter timeline for STEM investment, 

perhaps as little as 2-4 years.  Academic career progression can mean that a facility changes 
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hands regularly between successive Heads of School, Deans and PVCs.  This creates a form 

of institutional amnesia with new organisational owners inheriting ‘loss-making’ STEM 

facilities.   

Everybody thinks that it’s a great idea and pats us on the back when we get another 

tranche of funding, but they don’t, I think they appreciate what we do, but we don’t have a 

single champion at high level who will buffer against changes in administration.  (A1.15b) 

The original management layer benefitted from the boost of the success of launching 

a new state of the art facility which can be a form of career credential, when progressing 

career development.  Their successors as incoming senior staff are not ascribed that benefit.  

They see the pain of the cost and have no understanding of why the university signed up to 

this in the first place, or how the facility arrived here with annual deficits.   

Finance reports look bleak, only giving depressing monthly cold facts of the incoming 

income and outgoing costs of the bottom line within the cost code of the facility without a 

valuation assigned to the wider impact and benefits of the facility as ascribed in the business 

plan.   

The original business plan may commit to supporting an operational deficit in the 

facility for 5 or even 9 years, but anxiety arises in year 1 (or even before launch) and reviews 

are requested to find out what has gone wrong and how it can be rectified.  Staff that have 

been around long enough see review after review see a recurring pattern in the findings… 

that it would be better to share expensive facilities with other organisations, that research and 

STEM facilities in particular lose money. 

The wider strategic significance and thinking behind the facility has been forgotten 

within as little as four years, it’s purpose and role has already fallen off the ‘strategic shelf’ of 

the faculty and institution. 
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(B.5) The Academic Owner of on-going budget (Head of School / Head of Faculty) 

First 

order 

Category 

Illustrative Quotes 

B.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the former Dean, it was [their] brainchild. A number of people including 

myself, the director of research for the university and most importantly the 

Finance director of the [partner organisation], we all told [them] it would 

never make money, it would lose money hand over fist, but [they] absolutely 

insisted on doing it. (B3.1) 

I’ve kind of upset some of the Deans, you know and the FRDs once or twice by 

saying ‘winning the money is the easy bit’ ...Once you’ve got the formula for 

how you win economic development money, which is what it is, you can print 

bids, and just change a few words, its ticking boxes, the real issue is doing it 

(E3.11) 

That’s where it goes wrong, you’ve got to get the Dean to champion that facility 

and own it. And in [Institution B] I spent a lot of work in the last year using 

racy type language to make it clear that I see the Deans as accountable for 

certain activities. And my job is to support you to make it a success. (E3.24) 

so rarely do we plan for success ..a really good business case would build into 

the management considerations, that the Dean will change, the head of school 

will change, the academics may change. And all of those things would be 

looked at from a worst-case scenario in the risk register, in terms of issues log. 

So its really clear that whoever picks this up will see that this is a problem. 

(E3.25) 

it was always a double act between PVC-I and the Dean back in the earlier 

days. ...and PVC-I ..was ultimately the one that garnered the political support 

which ultimately resulted in getting us where we are in having E....as he retired, 

the Dean stepped in and has covered the whole range of stakeholder 

management rather than splitting it up between them.  ...I would commend the 

Dean for not only being that voice but almost offering that two-way protection. 

[They] get on and sorts things out in the background and allows us, makes sure 

there is appropriate resource and get on with it, these are the things we need to 

deliver and I’ll deal with the err… (E4.19) 

I love working with the Dean. I think if we lost [them] as well that would be a 
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different, that would be a very different question. Because at the moment, I 

don’t perceive that we have someone that could fill that role in the way that he 

has (E4.20) 

Table 10: (B.5) The Academic Owner of on-going budget (Head of School / Head of Faculty) 

 

Once operational, the financial viability of the STEM facility or to be precise, the 

burden of on-going cost, rests on the shoulders of the HOS or Dean.  Given the pace of 

development of facilities and the rate of change of academic progression, in many cases the 

owner at time of the operational facility is unlikely to be the same post holder as at the time 

of the award.  This generates an inverted risk / reward dimension whereby the person 

theoretically taking the risk and benefiting most from the facility in terms of kudos, is 

potentially the one who has already departed.  

..there is a danger there in that these things are so long term. And the costs are going 

to hit the future dean.  ....  The institute directors have changed as well. So the former 

director was ecstatic about this kind of facility, the next director took over, and I don’t know 

if [They were] quite as, well had [they] been Dean when the bid went in, I don’t know if 

[They] would have been quite as ambitious.  But [They have] now moved on and the institute 

has got an interim director, so who knows, we’ll wait and see. (A2.19) 

In reality all the risk is transferred to the incoming HOS / Dean who benefits very 

little from the creation of the facility other than in terms of research output.  The facility is 

instantly on the back foot with the incoming leaders, with whom financial reports are the key 

influencer when considering whether the facility is a good or a bad thing to have 

responsibility for. 
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(B.6) Academic leaders inherit facilities with big annual losses – how did we get here?    

First 

order 

Category 

Illustrative Quotes 

B.6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in the paperwork was the original business case,... they were in year five of 

proper operation at the time that we did the review. And so there was a lot of 

criticism pointed at them, that they were costing the university a lot of money.  

And whether the business case was correct or not, ...I suspect there were some 

quite big holes. However, the university did sign off strategically on that 

business case that they would not break even until year 9. (B2.3) 

perception is so powerful. ...When I joined, it was loved.  I think there were 

concerns around the business case for sure. But it was a loved facility.  And I'm 

not sure when that shift happened.  it's a really interesting thing. (B2.8) 

and as the finances got tighter and tighter...there were no strong advocates and 

in fact quite the opposite, the successive Deans more and more looked at the 

bottom line and said this isn't making a profit, it's not even breaking even. It's 

not viable (B3.8) 

Yep setting yourself up for a failure...the Deans would then say well show me 

the money if it's that important.  Will the world cease to turn on its axis if B is 

closed?   And sooner or later the answer became no. (B3.12) 

And that is exactly what the new incoming Dean did, [they] said is enough is 

enough. (B3.13) 

At the end of the day the budget is devolved down to the Deans. So the loss was 

sitting in [their] budget . So the more [they] looked at it, the more [they said] I 

can't justify this. (B3.14) 

It was an excuse. Let's just hang it on that, but it would have happened at some 

point it just would have taken longer. Covid just gave them excuse to do it 

rapidly. Absolutely. ( B3.17) 

I’m probably on my 5th review of [STEM] facilities.  Because all of the people 

in power look at the costs and say ‘this is incredible, we’re all spending far too 

much money. None of them make money....  And they ask for reviews and the 

reviews always come back with the same things, I can just about copy and paste 

them.   (A2.24a) 

Table 11: Academic leaders inherit facilities with big annual losses – how did we get here? 
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Academic leaders career trajectory typically involves progressing to Head of Research 

theme or area, then Head of School and onwards to Dean, pro-Vice Chancellor, and Vice-

Chancellor or provost to VC.  These steps have predictable timelines as academic posts rotate 

to provide future academic leaders opportunities to develop and progress.  During the 

development phase of a new facility, a Head of School or Dean is likely to have changed at 

least once. After launch, during the operational phase of the STEM facility, all layers of the 

academic leadership controlling that facility are likely to change at least twice more.  As a 

result, institutional memory is short.  Departing leaders take with them the pleasure of 

opening an exciting new facility.   

And finally when the Dean changed again, one of the first things [they] did was say 

‘I’m not going on with this, it’s just a bottomless pit of money’. (B3.4) 

Incoming academic leaders inherit a facility which was never planned to break even, or were 

planned to do so on the basis of fairy-tale business cases signed off by their predecessors.  

They are shocked at the annual cost of running the facility.  The bloom is off the rose, 

facilities loved by their predecessor quickly become worrying loss-making problems to be 

solved. 

 

(B.7) Rotating leadership - don't have to live with consequences 

First 

order 

Category 

Illustrative Quotes 

B.7  And other people are thinking, well, you know we’ll have this flagship under 

our CV. We will have moved on before anybody gets worried about anything  

(O1.7) 

they seemed to have taken the model of the capacity and throughput we had 

before and naively doubled that, and assumed that we would be about to bring 

in that demand.  But I don’t know how they came to that conclusion.  And 

they’ve had two chief operating officers since then. And having spoken to the 

current one and she says she doesn’t know.. there are limited notes on it....they 
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were expecting… they would suddenly miraculously find custom to use this 

facility and that was obviously part of their business plan. (A4.3) 

Table 12: (B.7) Rotating leadership - don't have to live with consequences 

 

Second order Theme C- Perception & Advocacy 

 

Human & Organisational capital - Key roles impacting STEM facility viability      

 

The available Human and Organisational capital of a facility is a key area determining 

the ultimate success of the facility, yet this is unlikely to be given much consideration at the 

point of planning or deciding on whether to accept an awarded capital grant.    

the VC ...was a great champion and showed a lot of interest. ..But then [they] moved to 

another HEI. So then, well I’m on third HOS. ... the [new] VC to come and look around 

.....And they went away impressed and said, you should invite council to come back as I don’t 

think that everyone appreciates what’s happening (D1.34) 

There are subtle human capital aspects which directly impact STEM viability. This 

may be through additional small efficiencies and labour contributions, generation of 

additional funding, academic engagement, or management of perception of viability as an 

influence on decision making. 

 

(C.8) Senior advocate and importance of perception      

First 

order 

Category 

Illustrative Quotes 

C.8 from the VC downwards saying these students are the core of the university.  

That kind of language that narrative wouldn't have been here 10 years ago. It 

was more like this is a research university, in which these students come in 

who are lucky to be part of this amazing intellectual endeavour. And we will 

educate them in that context. (B4.22) 

the second thing is the financial aspect. And you know we do miss that 

advocate, and in contrast, the building that’s next to us (a research institute), 

the director of that is a consummate advocate for himself and the centre 
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(D1.36) 

I’m also increasingly aware over the last 5 years that the squeaky wheel gets 

oiled first. So we do need an advocate, and we were given this steer by the VC 

(D1.38) 

I am sure that with a lot of things, VC want to have legacy, that badge on their 

arm that they can say ‘I did this’.  So I’m working on a pitch which will be the 

next thing for the VC to badge. And it’s based on the fact that there will be 

bragging rights. But I don’t know right now, but it would involve lots of 

service contracts.  (D1.39) 

I briefed the Director of the facility regarding the strange [reporting of] 

£400K loss.  [They] arranged a follow-on meeting with a more senior member 

of [faculty research group who had also heard of the £400K figure and was 

intrigued to see the true results. Together we formed a plan to request Finance 

validate a set of figures and that this would be built into a yearend report to be 

sent to senior team and funders. They recognise the importance of agreeing a 

true story of the performance of the facility, and in briefing the senior staff on 

these key messages as part of the longer-term viability of the centre. With 

misinformation abounding, there is inherent risk of reduced support.  (Vig. 2 

Extract 26.11.2019) 

Table 13: (C.8) Senior advocate and importance of perception   

 

In commercial settings business development managers are taught the mantra that 

Perception is Reality. The highly unscientific subjective nature of the concept on the surface 

would not appear to fit well in a STEM academic setting. However, academia is a broad 

church embracing qualitative research and dualities and this aspect of viability needs 

addressing. In an academic setting, the level to which this concept would be acceptable is 

likely to be influenced by the research methods preferred by that academic leader or perhaps 

by their experience with patients in clinical work.  

Viability isn’t a mathematical equation. Many would be surprised to discover that it 

isn’t the bottom line of a balance sheet.  There is no single formula that enables a facility to 

be constructed as viable or non-viable, that is unless a large quantity of core funding is 
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provided each year to cover operational costs.  Perception defines viability of non-core 

funded STEM facilities.  And that perception needs to be carefully managed for a facility to 

succeed.  In this regard, a senior advocate can be of critical importance in managing 

confidence levels of senior stakeholders and bridging gaps in Management Information 

Systems and reporting.   Similarly, a change in perspective on relative priorities if of the three 

missions can dramatically shift perception of viability of STEM. 

 

(C.9) Importance of perception in stakeholder management 

First 

order 

Category 

Illustrative Quotes 

C.9 by the time it got going the dean had already left, and the new one took over. 

And every now and again, the university got slightly shirty by saying, ‘we’ve 

got no input from the [partner organisation]’, ...and I’d say ‘well that’s not 

surprising, it’s got very little to do with [them]  (B3.2) 

A number of times when the Deans would come to the [partner] and say can 

you help us out? And the [partner]would put as much clinical work as it could 

through the facility as it could do. But at the end of the day it still wasn't 

enough.  (B3.15) 

So although there's lots of goodwill and keenness to work together, you can't 

have either organisation effectively saying well you're going to subsidise this 

further. And for B it was never a priority for the [partner]. it was never that 

much of a priority for the university, but certainly, the [partner] had nothing 

to gain from B. [Partner organisations] and universities only jointly fund 

things when they've both got something to gain and equally to lose if they don't 

do it.  (B3.18) 

It doesn't matter what you do to, you know to cook the books in a certain kind 

of way to get the accounts happy. The truth is, it's about the politics, ...Because 

if university was only concerned about cash, it would shut all of the research 

down.  You know, that's, you know if you're an accountant, that's what you’d 

say. You say ‘more students, less research, please’ ….(B4.10) 
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a new senior manager is coming in and also wants to make their mark and be 

seen to be doing something you know positive you know the: ‘Yeah, I turned it 

around. I closed it. I did, you know, I made the tough decision kind of thing, so 

I think there's a bit of that as well inevitably in the decision making.  (B4.12) 

Yeah, it's a currency. You know your CV as a manager becomes the currency 

of those things that you've done. And also, you know, sometimes you are given 

that remit. Make them, you know, ‘make this faculty break even’ and he looks 

for ‘what can we do?’  I also think there is it there is a slightly ‘root of least 

resistance’ in the decision making. So you know ‘Do I sack a Professor, who's 

not doing much? Or do I close the facility? One of those things is easy, and 

one of them is really bloody hard and you know if you look to productivity. If 

you costed those both active things, then you'd say actually what we should do 

is get rid of that Professor and [facility B] might have been fine, and you know 

that that would be equivalent saving if you like.  (B4.13) 

So, so those are the choices, but I don't think in the decision making that that 

necessarily is the way it hits the scales.  There are politics associated with 

sacking a Professor. Saying actually, ‘you know we are short of cash as a 

faculty, we've got to get rid of, we’ve got to save some money. What are we 

going to do.  Are we going to make some redundancies which would hit the 

national headlines. Yeah, [the] Medical School makes redundancies, even 

though the UK is short of doctors. Even though you know we're moving into 

global pandemic, where we know that we need more doctors? Or do we you 

know, quietly do something else which is to close the facility? Makes some 

people redundant. That's easy because it's redundancy. Not sacking because 

the role no longer exists. So in employment law terms its easy.  (B4.14) 

the senior management university needs to be seen to be making tough 

decisions, particularly around this kind of period. You know, closing [B] is a 

tough decision.  ...And it is not necessarily reputationally bad. It's like ‘oh 

well, you know, they’ve really been careful and they've made a really difficult 

decision, and they’ve done it  (B4.15) 

people aren’t in the corridors, because you are either in the offices upstairs, or 

you are in the scanner, but several members of the HEI exec board have 

walked past and said, ooh the facility is always empty.  Well its not empty, its 
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just that you can’t see when its busy.  (D1.35) 

I map every key stakeholder, in every key institute. Be it our funders, or our 

founders, or government policy makers and so on. ..and we have got every 

single person written down in key roles, mapped across to who is doing which 

for which one. ...There is a whole network going on of quite layered systematic 

stakeholder engagement, not that we admit that to our stakeholders [laughter].  

(F1.23) 

we've learned that it's far better to have warm strong relationships, honest 

relationships with people, and then you tell him the bad news. If you've never 

spoken to them before, and then ring them up and tell them bad news…(F1.24) 

what I've learned over the years is get to learn everyone who is important to 

your organisation at an early stage, don't ask anything of them, form good 

relationships, and then do things for them too, to make it two way, and then 

when you need them they will be there for you.  (F1.25) 

we've just been doing a stakeholder mapping exercise to identify who our key 

stakeholders are, how are we going to make sure that we are having 

connections with them at regular intervals. And we’ve, because of that, 

because of the size of the policy team at the [facility F], we have to be really 

rigorous in prioritising who the most important people are. and we have to 

recognise that we're not going be able to do that much with anybody other 

than the highest priorities. and again that means lots of looking for 

opportunities. where as opposed to having a systematic engagement 

programme in place which has lots of people  (F3.15) 

Table 14: (C.9) Importance of perception in stakeholder management 

 

Stakeholder management is intrinsic to engagement strategy within commercial 

organisations in industry.  It is far less well understood within universities and neglected. 

This leads to unstable strategic relationships with external partners and can undermine STEM 

facilities reliant on collaborative work.  

And then we do all sorts of stuff all of the time. I mean, all the time I'm in contact with 

the senior people over at Wellcome Trust, CR UK and MRC, and [the Director] is. so I 
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probably man mark the COO type level people, and [The Director] man marks the CEO 

level. And I mean to the point where, I get texts regularly, it's quite close all of us, we'll have 

a beer together, and a chat and sort out problems.  (F1.22) 

 

From an internal perspective, key facility decision makers are similarly important 

stakeholders.  Their perceptions of value derived from the facility are of critical importance.  

Though it is easy for key outputs to become dispersed across research groups and as a result 

no homogenous representation of the full value of the facility can be seen without a focused 

strategy of capturing that information and relaying it to key decision makers.  Positive 

perception of value is an intangible, off balance sheet, asset which can add resilience to 

perceived viability.  When this is not maintained, a STEM facility becomes very vulnerable. 

The CEO of the [partner organisation] was very much agnostic he took the view, 

either this is a university facility, now the university wants to keep it going at their cost well 

that's fine, we'll do everything we can to help, but at some point the university decided 

enough was enough and that's fine it got handed back to the [partner].  (B3.16) 

 

(C.10) Disinterest in accuracy of facility level MIS and its impact on perception  

First 

order 

Category 

Illustrative Quotes 

C.10  [At] a board meeting for the STEM B facility …finance ..presented an inflated 

loss figure including all of the salaries that were intended to be transferred to 

related schools from 2016.  I protested that, as per the imaging review, this is 

a misrepresentation and that the true net figure of this change was - £70K.  

(Vig 1.2 Extract August 2018) 

After presenting the excellent results from the year ending August 2019 and 

resource needs moving forwards, the chair mentioned his concern about the 

[significant losses].  I paused and queried this …I discovered that Finance had 

presented some figures at a recent meeting (to which I was not invited) and the 
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impression given was of a deficit of £400K…..Later that evening I forwarded 

the year-end figures that I had received from Finance to the chair, he was 

pleased to discover that the facility hit its targets and did not create the loss he 

had thought had been generated. However, clearly the information being 

reported to the senior team from Finance is either incorrect or, representing a 

blend of costs from different areas and creating the wrong impression.   

…this is a second catastrophic representational issue of the financial data / 

MIS.  As above re STEM B in 2018, this is not the first time.  No lessons have 

been learned, no improvements, the relaxed attitude to the implications of 

misreporting seems to have simply been transferred to the new facility.  The 

team that are providing this data are assigned to faculties from a central 

group. There is no sense of ownership or responsibility in providing a clear 

accurate and helpful reporting which facilitates decision making.  (Vig 2 

Extract 26.11.2019) 

we are about to finalise contract and commence work.  Finance report to 

senior team (not facility or staff involved) that the intermediary company is 

blocked for non-payment of bills and all work should stop.  We lose several 

days while contracts and finance stop work and won’t explain why.  On 

investigation it is discovered that this is an error.  A revised invoice is issued, 

and the sum outstanding is paid with one phone call.  It takes long hours over 

several days of work liaising across multiple departments to clear all the 

internal blocks.  Ultimately we succeed, but we nearly snatched defeat from 

the jaws of victory due to poor MIS, and even poorer escalation ill-aligned to 

the needs of the facility. (Vig 4 Extract 13.5.2022) 

Table 15: (C.10 Disinterest in accuracy of facility level MIS and its impact on perception) 

 

A recurring finding is that a large non-core funded STEM facility inevitably makes an 

operational loss in the institution’s management accounts.  While by definition, TRAC 

prevents profit being created, there are examples across multiple facilities of presentational 

issues in the accounts undermining the development of the facility.   

Finance responded that it didn’t matter as the figures had to go somewhere [in the 

overall faculty accounts].  And that is the nub of it.  Misrepresenting the financial data of a 
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research facility has no negative consequence for Finance.  No decision relating to the future 

of that facility or future investment will negatively impact a central finance function as a 

result of painting a negative picture of the viability of the facility.  (Vig 1.2 Extract August 

2018) 

These presentational issues stem from both poor MIS data and internal politics 

regarding cost allocation.  However, this is further exacerbated with lack of will to improve 

the data.  The negative impact on perceived viability is significant, and also unresolvable, 

without will from central administrative teams and senior leaders. 

  



  99 

4.4 Aggregate Dimension - P& L Layer 

 

 

Figure 9 Gioia Aggregate Dimension Profit & Loss Layer 

 

Success of STEM facilities tend to be judged purely in terms of income and 

expenditure.  A bottom-line Profit and Loss evaluation of how much additional financial 

support is needed throughout the year.  However, planned income can only be achieved if the 

business case is sound, and if the facility includes, or has access to, essential features skills 

and resources.  Errors or gaps in the model need to be identified at an early stage with 

revisions made to planned income streams for the bottom line to have any chance of meeting 

expectations.  Designed in inefficiencies in the build due to funding limitations can further 

compromise the expected financial performance of the facility.  

 

 

 

 



  100 

Second order theme D – Outline Business case & Planned Income 

 

(D.11) Bolting together funding streams out of necessity can create inefficiency 

First 

order 

Category 

Illustrative Quotes 

D.11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

there were a whole range of meetings, hours and hours per week, basically 

making sure everyone was placated.  But again, coming back to the chimera 

notion, there was a lot of commissions involved....current researchers ...And we 

knew damn well that that money was running out, but they insisted ...just in case 

they would re-fund it.  .....I think there were some fundamental mistakes made.'   

(A1.11) 

the two things where I was badly disappointed on is in Ergonomics...it has to 

pass the Christmas day test.  ..where the maximum amount of work can be done, 

with the minimum amount of people....we really missed an opportunity, to have a 

facility where environmental enrichment and animal welfare was a clear 

priority...but I was told that you can’t have open pasture, because the anti’s will 

see it.  And I said, what? They will see sheep on a field?'  (A1.12) 

my concern is that..  it looks like a cattle auction with a roof.  '  (A1.13) 

if you have stressed out people, because they are running from one side of the 

building to the other, making sure everything is alright.... CCTV does not replace 

that. ….You have to be there....CCTV is just a fop to technology.'  (A1.14) 

When you design a facility with adjacencies to different parts of the building are 

important. And everybody wanted to be adjacent to different bits of it. So it 

became a real spaghetti because it has so many different purposes that [A] 

building.  And we haven’t started using it yet, so we don’t know whether our 

spaghetti will work out.  (A2.14) 

In reality I think it would have been better, with two buildings.  We’ve got a 

containment suite which is right in the middle of the building. So, although it 

seemed clever at the time, it adds huge problems when you try and keep a 

containment facility in the middle of a building.  (A2.18) 

Table 16: (D.11) Bolting together funding streams out of necessity can create inefficiency 
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In the most fortunate example (facility C) two funders with compatible and common 

goals and have provided core and operational funding to deliver and support operation of the 

facility with a focussed research purpose.  In other scenarios, the institution attempts to build 

a facility suiting the needs of different streams of research with a mix of capital funding 

sources.  This can generate concerns around design and efficiency of the operation of the 

facility. The visual methods aspect of the interviews generated a rich visualisation of the 

issue with the resulting facility described by participant A2 as ‘spaghetti’ and participant A1 

as a chimera:  

a chimera… the hybridisation of two species to produce something that is neither one 

nor the other and not particularly suited for purpose… you can make the case that if you 

cross a lion with a tiger you have still got a pretty big predator there....its not even a horse 

crossed donkey….it's a dog crossed duck.'  (A1.1) 

These images reveal the outcome of underfunding of STEM research facilities, and 

the challenges of attempting to bolt together different income streams to increase viability 

through consolidation of resources for multi-use and broadened funding. 

 

(D.12) Improvements to pre-award methodology required  

First 

order 

Category 

Illustrative Quotes 

D.12  HM treasury’s green book..their ..business case model and how you apply that 

rigour to essentially to a phrase that started to get used called planning for 

success. (E3.1) 

Yes and their willingness to pay which extends to things like a pricing strategy. 

Which is not something that universities are very well set up to do.  Everything 

that we do is about costing, and about recovering the costs, not about pricing for 

surplus (E3.7) 

the management case and the financial case and the link to economic activity, so 

the need to build in surplus and the consequence of that actually is what we 
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should have spent more time on (E3.8) 

at the moment I’m going through [a new project] so I haven’t completed the 

second version of this green book but I’m a long way into it. So again, so I’ve 

pulled in Arrup to help with all of the leg work. We are now at the point of 

getting the customer voice into the business case  (E3.19) 

[on 3 year break even projection of E] Wow, like I said I remember the 

spreadsheet and we did build in a lot of economic activity that we were confident 

about. ...So yes I think there is some credibility, but it’s an optimistic projection. 

So that’s why a third party really does poke at the optimism bias that does 

happen when you do these things in house.  (E3.22) 

HM Treasury Green Book is essentially the guide to you know the test you should 

run on a facility to, and it’s not widely understood. It’s currently undergoing 

another refresh because it has favoured some types of investment and not others, 

and crudely, its favoured investments in the South of the country rather than the 

North of the country because of the way in which, or the types of return it’s been 

looking for. And it's failure to historically, it's failure to appreciate kind of 

broader benefits. But you know, we use it all the time in appraising projects and 

evaluating  (O1.44)  

it should absolutely be written into, for all of its flaws, at least it’s a consistent 

methodology. It’s a clear methodology and its you know one, you can’t really 

argue with.  (O1.45) 

Table 17: D.12 Improvements to pre-award methodology required 

 

a) Improvements to pre-award methodology needed before go / No-go decision 

 

In developing a business model for STEM facilities, and most especially for those 

without on-going core funding for operational needs, the sector is not without methodologies.  

Though there are clear issues with awareness, and specifically how and at what scale of 

facility these methodologies are applied, when planning and operating for viability. 

The phrase ‘planning for success’ came up in relation to one of the larger facilities.  

This is a particularly interesting phrase which casts an alternate note in comparison with the 

Fairytale business cases described above.  The government’s green book method has been 
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around since 2013 and would seem to be an essential tool for developing the case for STEM 

facilities.  Only two participants (participant E3 regarding the development of very large 

facility E and O1 a funding assessor) had heard of it, but both agree that a methodology that 

includes business and management case, planning for success and viability is essential. 

 

b) Green book methodology not well known, used more for larger facilities (> £20M) and 

historically favoured investment in South of England 

 

While imperfect, Green Book at least offers an understood and recognisable 

methodology, though O1 reported that it had been found to favour facilities in the South of 

England its original form, the revised version from 2020 may have resolved that issue.  In the 

one facility within the research in which it was used, the methodology and the use of external 

consultants to validate the business concepts and proposed pathways (Ltd company status) 

were critical to developing a credible model for viability, and securing support of the host 

institutions senior staff.  

The lead contributor mentioned a tendency towards optimism bias in the development 

of the financial plan, and of the value of the external consultants in challenging those 

assertions.  It was interesting in the interviews to observe that over the course of the planning 

window for the related facility, and since the lead contributor had had sight of the plan, the 

financial growth predictions were ramped up significantly as the facility approached launch 

date.  One wonders whether the optimism bias had crept back in as the facility progressed 

beyond the build towards operational launch, what had triggered that change, and whether the 

changes to the calculations had been rescrutinised by independent assessors.  It is too early in 

the evolution of the facility to know whether these changes were correct. The business model 

proposed will be tested in coming years as the facility scales up to full operation in the near 

future. 
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(D.13) Facilities emerge from challenges to ‘go find funding’, rather than in a planned 

way.  Focus is on research and securing capex not viability  

First 

order 

Category 

Illustrative Quotes 

D.13  green book is a scalable methodology so yes.  I just think that is really good 

practice and in fact in many ways its something that I’ve invested in locally. And 

I think you can therefore, you can probably use in house resources rather than 

having to go outside (E3.20) 

so rarely do we plan for success ..a really good business case would build into 

the management considerations, that the Dean will change, the head of school 

will change, the academics may change. And all of those things would be looked 

at from a worst-case scenario in the risk register, in terms of issues log. So its 

really clear that whoever picks this up will see that this is a problem.  (E3.25) 

Table 18: D.13 Facilities emerge from challenges to go find funding 

 

The very large facilities included in the study tended to be better funded, in two cases 

securing operational funding in order to maintain viability.  At the next scale down and 

especially around the £10M capital figure, there is a gap between being treated as a 

laboratory (to be funded by a lead PI – i.e. it’s their problem to find the funding, and 

inherently having a lifecycle linked to that lead PI’s body of work) and being fully set up as a 

viable facility in their own right.  And yet a £10M facility can easily consume £300-400K pa 

of deficit / cross-funding.  Participant E3 suggests that the green book method is sufficiently 

scalable to apply to medium size STEM facilities and viable for internal resources to deploy 

without the costs of external consultants. Though of course that also loses the opportunity for 

external validation of the essential nature of mechanisms, pathways and resources to be 

established to facilitate the wider business model income aspirations, and the opportunity to 

remove optimism bias. 
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(D.14) The ‘Fairy-Tale’ Business Case 

First 

order 

Category 

Illustrative Quotes 

D.14  ‘Business plans might well say that they are going to make money, but in reality I 

don’t think that they ever do’.  (A2.2) 

 ‘A white elephant!’  (B3.10) 

And there was nothing to it at all. At which point we disassociated ourselves from 

it. They included, their new assumed figures and got the money.  And got all the 

money for all the capital build and subsequently have run into major problems.  

(O1.14) 

it's a completely different sector, but you go back to a lot of the kind of 

Millennium projects that were funded... very few of them that are still kicking 

around.  You know, other than, I suppose the Eden Centre is the only one that I 

can think of, every other one that springs to mind ran into major difficulties...they 

all died a death because they had no sustainable business plan  (O1.15) 

it is a case of: ‘It'll get sorted’ or ‘someone will pick up the tab’. You know it's 

not my problem anyway. And you know, it's naive at best, and you know almost 

criminal at worst  (O1.16) 

I'm afraid some places are going to have some, you know, very fancy, expensively 

kitted out, but empty buildings. Empty of people because they're just not going to 

be able to afford to run them any longer, unless you know something significant 

changes. And people realize that, they have to be operated on a kind of shock 

horror commercial basis.  And I know that's anathema for a lot of people  

(O1.20) 

I can't think of too many that I can point to and go. ‘Yeah, that's a good example. 

That's where it's worked really well.’ And you know, we do masses of evaluations 

of all sorts of things  (O1.25) 

shiny centres that are claiming that they're going to be, and they are always 

‘world beating’ Aren’t they? They are always the best that there are. You know 

there's not too many that can not only say that, but can say and you know? Yeah, 

we cover our costs. Well, we’re never going to pay back the capital, we’ll take 

that as a free gift  (O1.26) 

I'm sorry this is also down beat by the way, I’d love to be able to say loads of 
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positive things and on others on other projects, believe me, we really do. But this 

is just one of those areas which… It's just that there's been such a pattern of, as 

you say, easy to get the capital. Let's get the capital. Let's build it. It looks great. 

Photo opportunity, blah blah blah. Everybody is happy. Until it can't pay for 

itself. And then there's a problem.  (O1.30) 

the vice chancellor wanted this to happen...could see that the vision was there. 

On the ground. And so the university just fiddled with the numbers really to just 

make it look like it was going to work.  (D1.6) 

And then you know well it comes back to bite you because further down the line, 

they say well wait a minute where's the income? You're not reaching this income 

stream. The income level that was predicted. And I'm saying, well wait a minute, 

it was you that was pushing this!  (D1.7) 

it was always our impression that this was a feasibility exercise.... and then 

suddenly, without any announcement , we suddenly realised that this is 

happening. And there never been this clear ‘right then these are your final 

figures guys, are you sure you want this to be it?  (D1.8) 

....about 3 years ago, there was a revisiting of what had happened, and a 

realisation that things hadn’t been done as rigorously as they should have been, 

and were kind of waved through to make it happen. The only target that was set 

for us was that we would have to secure £5M from external sources.   (D1.9) 

now we’ve got the difficult second album.   (D1.14) 

Table 19: (D.14 Fairy-tale Business case) 

 

Key staff involved throughout the ideation and build of facilities are clear that the 

STEM facilities which they were involved with never had a viable business model in terms of 

achieving breakeven.  Participant A2 describes business cases as all being fairy tales designed 

to secure funding and highlights the speculative nature of the business case.   

‘And yes of course these plans are all fairy tales, you don’t quite know how it’s going to go.  

Especially with a unit where currently there aren’t people out there doing the type of studies 

that we’re going to offer capability for.  People have never really written many grants 

because the capability wasn’t there.  So it is a wee bit of a ‘build it and they will come’ ’  

(A2.3) 
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They point out that by definition, facilities designed for STEM research are 

undertaking work that has not been undertaken before, so there is limited evidence for future 

income. However, a common feature of both capital and project funding (which covers the 

operational cost of individual products) is the underestimation of costs, in order to 

demonstrate good value to funders and secure funding awards.  They later (H.31) describe 

TRAC being manipulated to ensure funders do not reject projects on price indicating that 

non-viable costing / business planning for STEM facilities is endemic. 

Participant B3 recalls warning the senior advocate (Dean) that the facility would 

never make money, but that this was of no concern at the time.   

‘as I said, it was a white elephant from day one’  (B3.19) 

 

The facility ultimately suffered perennial criticism from successive Deans for annual 

losses and was closed before the point of planned breakeven in the original business case.  

While participant O1, a funding analyst agrees with A2 that in some cases the world has 

changed in the interim despite best efforts, in the main his contributions paint a bleak 

landscape of patterns of behaviour in the sector including; deliberate exaggeration of business 

case, personal ambition without accountability, and recurrent problems with viability linked 

to focus on securing capital, rather than operational viability.   

one that I was working on, actually supporting the funding bid, and when we 

crunched the numbers it was not sustainable, it just absolutely was not sustainable. We went 

back to the client said no. Sorry, but you know this thing, it just will not stack up. And they 

came back and just said, ‘well, we've now changed all of our assumptions’ and they had 

essentially doubled their income. On what basis?   (O1.13) 

 

Both participant B4 and D1 indicate that early in the ideation and planning phase, the 

focus is directed towards testing the academic group with a challenge to find capital 
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investment.  The business model regarding operational cost is devised only after funding is 

awarded and the pressure is on to approve capital and co-funded elements.  Under time 

pressure and with limited visibility regarding scale of the market, considerations over 

managerial and operational viability, succession and how viability is to be assessed over time 

are low on the priority list.   

There wasn't this strategic envisioning at the university level, it was like, well he’s got 

to get this money. Oh my God, he's got it? OK, how's it going to work? So there was a bit of 

scrabbling around...it landed a bit like a UFO.  (B4.26) 

The scramble to sign off a business case for investment focusses on making the 

income and cost sums add up, and doesn’t look deeply enough at whether it is possible to 

deliver that income.  Over estimation of income, or planning for alternative income streams 

without pathways, features, or resources to deliver that income, is a fast road to non-viability.   

 

(D.15) Exaggerated predictions of use 

First 

order 

Category 

Illustrative Quotes 

D.15 there is a business plan that will demonstrate that over years, we will gradually 

go into profit.  But all business plans eventually say that, otherwise you would 

never fund them.  Whether it will ever happen?  I have my doubts (A2.4) 

I still think that the academics were very optimistic on their use (A4.1) 

Table 20: D.15 Exaggerated predictions of use 

 

Separate but linked to the Fairy-Tale is the optimism bias in the prediction of use 

which goes unchecked by the institution and capital funder.   

Where academic users are consulted to build estimates of future use in order to build a 

business case at the planning stage, contributors A2 and A4 describe excessive optimism, 

exaggerated predictions of use and a tendency to make investment decisions based on 

anticipated future success founded on under-scrutinised projections.  This aligns with 
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findings on first order category A. Participants O1 describes having had sight of estimates 

being doubled to fit the narrative of the business case of the facility, and D1 recalls work in 

progress ‘draft’ estimates from academic groups have been signed off without clarity that 

these are the figures that the facility will be held to account for.   

 

Second order theme E - Essential Features, Skills & Resources  

 

(E.16) Visionary academic left before opening, no-one driving the academic case 

First 

order 

Category 

Illustrative Quotes 

E.16  to make a STEM facility a success you need the combination of those with the 

technical skills ....but it also aligns with the academic vision for it. I’m not sure 

that facility B actually had that from anyone. The academic vision side....  it 

always seemed like it was just part of a job plan and paid a bit of their salary  

(B1.1.2) 

if your 2 directors don’t even use it for scanning, how can they possibly map out 

its future?...They aren’t even directors of the PhD programme that passes 

through there, so there is no link at all to the way that it needed to evolve.  

(B1.1.3) 

chase the diamonds forever and still sink in the muck… So it’s about the 

balance between who controls these things.  You wouldn’t want one single 

academic as the single pin, but you do need someone with the vision and 

passion  (B1.1.4) 

the CV team were very close to covid or they were certainly concerned about 

the impact of Covid on heart disease. So you would think if it had the leadership 

it would have tried to position itself alongside those issues. So the fact that it 

has remained closed is another lost opportunity for it.  (B1.2.2) 

participants in face-to-face patient type stuff may have struggled a bit due to 

following the distancing procedures. It’s not the case in all of our research so 

the domestic violence etc.  With facility B there hasn’t even been an attempt.  

...And how much of that is chicken in egg.  How motivated are they to do that 

now anyway?  (B1.2.3) 
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even with a pandemic medical crisis you would think facility B would think our 

USP is going to be this, that’s an income stream. Or that’s a way to keep 

research going.  But no, nothing that I’m aware of.  (B1.2.4) 

Yes two leaders available 1 day per week, again, what are they being paid for?  

Its not the people, it’s the roles that they are given, and they are not 

benchmarked against anything.  (B1.2.5) 

it was always something that had struggled to get on track from quite early on  

(B2.1) 

prior to the review they had been asked to develop a new strategy.... It wasn't a 

strategy at all, ... You know they didn't really lay out what they were trying to 

achieve. Or how they were going to achieve it or anything. It was a bit of a mish 

mash of activity and maybe that's the point they didn't have the right kind of 

business support at that time. And I'm not sure that they ever really did.  (B2.2) 

Table 21: (E.16) Visionary academic leaves, no-one driving academic case 

 

In addition to the loss of income from departure of the leading PI, a STEM facility is 

vulnerable to the loss of direction on the academic case for the facility.  

I think the thing for facility B is that it all stems back to if it had the dynamic 

leadership..., it would have seen the opportunities in Covid and turned its hand to it. But 

without that it’s just remained a stagnant facility.  (B1.2.1) 

If the facility is making a loss, it is still more protected if the academic lead user is 

present and projecting a clear purpose.   

it’s about having the appropriate governance, so everyone has an ‘Elon Musk’, it’s the board 

you have around them that maintains the governance. And when you think about [facility B] 

and I can’t think of a time in my involvement with it which is in the latter years when there is 

any of that.  (B1.1.9) 

This extends to articulating the value for its existence and expressing academic 

achievements, future academic contribution of the facility and maintaining vision to the team 

within the facility of the current and evolving purpose.   
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(E 17) Key roles impacting viability - The Silverback PI 

First 

order 

Category 

Illustrative Quotes 

 

we described it as a research hotel...You don't live there, you come there, you 

do your piece of research. We will support you doing it and make sure it's clean 

and safe and we've got equipment you need. And that's not a bad model, but it's 

different from the you know the ‘Silverback’ who owns the centre.  (B4.28) 

Individual academics political collateral and capital varies quite a lot.  So you 

can have somebody who is the silverback who can keep the centre open and 

then 4-5 years down the line.  You get a new Dean, or a new VC PVC who says 

‘actually I haven't had a huge amount of grant money in recently’ or ‘where is 

their nature paper’ and then all of a sudden I’m not so sure.  (B4.29) 

our sister facility...that’s run without an academic as a service and its not 

surviving... you have to lead by example and say ‘we are doing this research, 

this is what you can do’. And hold an ambassadorial role...That has been my 

strategy of late and it has been reasonably successful. ....something like £7-

800K of scanning...But it doesn’t tackle this issue of frankly complacency 

amongst academics in the centre.  (D1.27) 

the second thing is the financial aspect. And you know we do miss that 

advocate, and in contrast, the building that’s next to us (a research institute), 

the director of that is a consummate advocate for himself and the centre  

(D1.36) 

just to be clear, we will be raising money [from your facility and work] for the 

centre next door.  [as] the person that is in charge (of the other centre) is a 

great spokesperson.  And therefore, he was a sensible figure head for funders.  

(D1.37) 

it's clear that you know many of them are running on a relatively unstable 

model.  They've got one senior Professor who keeps the thing going by 

frantically writing grants the whole time. But if that senior Professor went 

under a bus, then this whole facility would struggle. ....the Max Planck 

Foundation appoints a Director, makes a facility in their image, when they 

retire, they sell the building. ....I mean it relies on money in a different way, but 

they're not so concerned about tactical recovery as we are, I think.  (B4.6) 
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we do have a nice advantage of being able to put some Nobel prize winners 

on… name recognition is quite nice for grant applications. (F4.12) 

Table 22: (E.17) Key roles impacting viability - The Silverback PI 

 

The role of the Silverback PI is referred to by several participants.  The image of the 

powerful and slightly dangerous academic leader is an interesting phenomenon in terms of 

viability.  Their role and impact on both the initial creation of the facility (in securing 

capital), and its on-going viability (in securing grant funding for projects) is clear throughout 

the research aligning with recent research spanning pre and post pandemic early-stage careers 

(da Silva, 2021).  

my recollection is in the imaging review...they did say that it was unusual that there 

wasn't a senior Professor in imaging who would be the sort of silverback to defend it and 

also bring in the big grants.  (B4.27) 

With a silverback driving the concept, the research case for use of the facility is strong 

so funding is awarded as per the application.  The university may be required to co-fund 

either completely or in tandem with other partner organisations or other funders.  For 

facilities receiving capital investment only, the recovery of operational costs is based largely 

on the future grant applications of the key research group(s) or key ‘silverback’ researcher 

around whom it is being built.  However, academics are free agents with their own brands 

and plans. The timeline to develop a facility is long, they can leave before the facility is 

completed.  The research need, or market and funders focus can change, and operational 

income then does not materialise as planned.  And without a key voice defending the facility, 

it can become vulnerable to perceptions of low value to the institution and lack of viability. 

we had meetings of 10, 15 20,25 PI’s all saying ‘what are you doing? Closing [B]? You know 

my work? It's part of my work.  And none of these people had a strong enough single voice to 

stop it happening. And collectively, you know, their voice wasn’t heard in some ways.  So 
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that’s the other model, is that you weave it into the into the research cultures to some extent 

so that everyone thinks it's just ‘un-closable’. But you have to be pretty thickly woven in.    

(B4.20) 

(E.18) Specialist engagement skills impacting STEM facility viability - Business 

Development   

First 

order 

Category 

Illustrative Quotes 

E.18  the idea of having it joined up with the hospital via a single person, who may 

have at times of conflict of interest but at the same time would probably drag 

some clinical activity when it was required was probably ideal (B4.1) 

....but he’s not a scientist. He’s never done [this type of] research....he’s 

shaking his head wondering what he can do to recruit [these] type projects into 

the facility.' (A1.3) 

Yeah, B3 does span the two but his activity was always at more kind of board 

level, rather than the sort of practical. And as you know these things are multi 

layered, and what you need is those really practical people on the ground who 

say ‘that study would be better done in [Facility B]’ and B3 never really 

operates at that level.  (B4.3) 

Table 23: (E.18) Specialist engagement skills impacting STEM facility viability - Business Development 

 

STEM facilities often require key people with unique combinations of technical and 

business skills through which to secure activity.   

And the truth is, the [partner organisation] is now struggling to find someone who is 

the equivalent, they're quite unique people (B4.2) 

At the outset when deciding whether to proceed with the initiation of a new facility, a 

comprehensive evaluation needs to be undertaken to ensure that key skillsets are already 

available, or can be procured.  Assumptions regarding the ready availability of non-traditional 

academic highly niche skillsets can be catastrophic to the viability of STEM facilities. 
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(E.19) Need for staff at every level in the facility to strive for success   

First 

order 

Category 

Illustrative Quotes 

E.19 What I think will more than anything contribute to the survival and growth of 

[Facility A] is the necessity for everyone that works there to promote and 

ensure its survivability.  (A1.16) 

Excitement & Community - Yeah, I think community because I have such a good 

working relationship between A1,2,3 and the PI’s and we’ve all worked hard to 

get it to work.  And we are all very proud of it. And that working with the rest of 

us across the campus and the rest of the heads of school.  And it’s a community. 

And the sense of excitement because there is such a lot of work going on.  And I 

never fail to be staggered, when they’ve won award for X .. (A4.23) 

I’m going to recharge some of x and y time because of teaching, but when you 

ask for names they can’t name the students, so again it’s just distraction, 

moving the deck chairs, wooden dollars. ...the rates are now similar to 

everywhere else but utilisation has never gone up, and if you haven’t got 

anyone to use it then you haven’t got a facility.  (B1.1.10) 

‘the researchers are the one with the money, we are here to serve the 

researcher’ actually no you are there to make sure the facility is sustainable 

and run appropriately’ and by saying, well if you have more than one scan, you 

need to block book together.’ Its common sense isn’t it?  (B1.1.11) 

So they take this top level view as the university in the universities bottom line, 

but it doesn't take into account motivation, incentives and targets that are being 

applied at lower levels.  (B2.15) 

Table 24: (E.19) Need for staff at every level in the facility to strive for success 

 

STEM facilities benefit from success-oriented approaches spanning all levels of the 

university setting.  In industry, striving for the success of the business as a common goal is 

part of managing the day-to-day business interests. Participants A1, A4, B1 and B2 allude to 

the need for staff at every level in the facility and across the organisation to strive for success, 

and the importance of motivating engaged staff in generating efficiencies and operational 

results. 



  115 

(E.20) Facility built lacking key features & skills to enable planned traditional or 

alternative income.   

First 

order 

Category 

Illustrative Quotes 

E.20 ....but he’s not a scientist. He’s never done [this type of] research....he’s 

shaking his head wondering what he can do to recruit [these] type projects into 

the facility.'  (A1.3) 

if you bring in enough large MRC grants with overheads, you can make it pay 

for itself, particularly if you do private work as well. But that was never really 

on the table, that’s not how it was set up, and that’s one of the reasons why it 

failed.  (B3.21.1) 

from the word go it was set up badly I think.  (B3.22) 

the idea of having it joined up with the hospital via a single person, who may 

have at times of conflict of interest but at the same time would probably drag 

some clinical activity when it was required was probably ideal (B4.1) 

And the truth is, the [partner organisation] is now struggling to find someone 

who is the equivalent, they’re quite unique people (B4.2) 

Yeah, B3 does span the two but his activity was always at more kind of board 

level, rather than the sort of practical. And as you know these things are multi 

layered, and what you need is those really practical people on the ground who 

say ‘that study would be better done in [Facility B]’ and B3 never really 

operates at that level.  (B4.3) 

Table 25: (E.20) Facility built lacking key features & skills to enable planned traditional or alternative income. 

 

Where income is generated by complex research partner relationships, the ability to 

staff roles generating and sustaining these relationships is critical to the pipeline of work and 

financial security of the facility.  Similar consideration needs to be given at an early stage to 

the staffing and pathways for alternative income generation. 

Alternative income streams can appear in the original business case, or be requested 

as a response to questions of deficit and non-viability arising once the facility is operational.  

Problems with this solution arise when no attention is given to the key features, skills and 
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pathways needed to facilitate these income streams.  Alternative income needs to be properly 

planned and resourced from the outset as part of the third mission, rather than acting as a fig 

leaf to resolve disappointing projections in the business case, or as a last desperate solution in 

the face of non-viability.  

 

Second order theme F – Review business model & Gaps 

 

(F.21) Need to periodically review business plan / case rather than lock in a drawer   

First 

order 

Category 

Illustrative Quotes 

F.21 

 

 

 

 

 

 

 

And in relative terms the business cases around those [Education plans], 

providing the market, are relatively straight forward.  With research it’s a fickle 

thing and what’s hot one minute might not be hot in a couple of years time. So 

the revisiting of the plan is critical ....expectations that are no longer even 

appliable or viable in these things because we don’t revisit.  The other point 

that I would make is that our whole environment has changed drastically for 

HE probably since when facility B was launched to now  (B1.1.14) 

I think the five-year review point is reasonable...And it isn't to say that the 

funding will be withdrawn, but it's to assess that the external environment 

hasn't changed.  (B2.4.1) 

[a new technology] was on the table as another modality...and then the 

financial crash happened and their venture capital collapsed with that, and so 

the [new technology] is never going to be viable because they always need a 

cyclotron. And [that] wasn't something university had any interest in.  (B4.30) 

But in the end, I think in the balance he just said, well, I can go to [another 

HEI] and do it there because the [new technology I want]is there.  (B4.31) 

Then you know in the end, [the technology] was part of what he wanted to do … 

and I think he thought well I can have one last push. ..., this project that I really 

want to do. So that was the catalyst really. (B4.34) 

Or worse in the bin.  (E3.26) 

it's literally been the case in some instances where you know, a place has been 

designed based on what people thought was needed. Three years later, that's 
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not what was needed or the balance of facilities, you know, doesn't work 

anymore.  So I think it has to be accepted that in many cases some stuff, it's just 

nobody's fault (O1.10) 

Time is moved on. People haven't got a crystal ball, they didn't know what was 

coming two or three years down the line.  And what started off as a really good 

idea with absolutely genuine intent, it's just been undone by events (O1.11) 

Table 26: (F.21) Need to periodically review business plan / case rather than lock in a drawer   

 

The quality of business plans, and how they are used, is touched upon by multiple 

participants.  Many describe the plan as a poorly built mechanism used exclusively to 

facilitate the award of capital, and which is then set aside, or put ‘in the bin’ once the funding 

is awarded.   

So A question mark... – even 10 -12 years ago : Does this HEI or HEI’s in general do 

business plans properly?  Even recently working with the X school has proved to be like 

pulling teeth and trying to get people to engage with creating anything like a realistic NPV.  

So like you are saying, can you possibly map out a research horizon for more than 3-4 years 

with any certainty. However, I also think that we don’t revisit the plans enough to revisit how 

the horizon has changed.  (B1.1.13) 

It is recognised by participants O1 and B1, that even when created with the best of 

intentions, these plans can be overtaken by events due to the inherently unprecedented nature 

of the activities to be undertaken in the facility.  What is common to all of the contributions, 

is the uncomfortable truth that the plans are not revisited in the face of reality.  

The business model wasn't updated enough to reflect those changing staff, but also 

there wasn't a coherent strategic commitment to what we were trying to do....  It wasn't seen 

like ‘here's the business model, this model is has dependencies, one of the dependencies is the 

right staff being in place as academics, Some of those are leaving …What are we doing about 
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that? ...It's opened, it's running, it's working, but a lot has changed, because all these staff 

have gone. You know, maybe we need to stop and think about this.  (B4.24) 

The realised facility may lack pathways, resources or features to deliver the planned 

income.  At key decision points, even before completion of build, major events that will 

undoubtedly have a significant effect on the income of the facility do not trigger revised 

business plans. 

 

(F.22) Moving goalposts make year-end breakeven almost impossible (F.22)  

First 

order 

Category 

Illustrative Quotes 

F.22 We then did for a couple of years say, that we're going to ring fence...your 

surplus, and that would be there for you to use as a sort of cushion when you 

get into the new facility.....when we started to revisit the business plan, and we 

were talking about deficits , and I said well hang on a minute, we must have 

now about 300,000 ring fenced? And it was no no no no no, that policy got 

changed and we haven't done that. And they didn't tell me, they just took it 

away.  (A5.13) 

then halfway through the year, finance change the model and say… oh well we 

didn't attribute enough costs to you! ….. And that is our failing for those kinds 

of units. And I don't think that we understand our finances well enough, well we 

choose not to. sorry that was a bit of a rant wasn't it.  (B2.7) 

So yeah, it's not about the money [but] you know ultimately, it's going to be 

about the money, it's going to be about politics, it's going to be about the quality 

of the research being done, and that's almost an unfixable triangle in some 

ways.  (B4.19) 

The university changed its mind as it went along, moving goalposts and so on, 

and that was always part of the problem.  (B3.20) 

Table 27: (F.22) Moving goalposts make year-end breakeven almost impossible 

 

It is completely understandable that central estates and finance teams in a large 

organisation are dispassionate about income.  Whether a facility is reported in a positive light 
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is not their priority, however, this can be problematic when details affect perception.  In the 

best-case scenario, TRAC STEM facilities are designed to operate at year end breakeven.  

Processing billing for two years of cost in one year shows as a loss on the bottom line and can 

trigger unfounded concerns over viability.   

And you get to the end of the financial year, with £14,000 worth of water charges not being 

charged, ...then they start monthly charging, and we end up having to find twice the amount 

for water in one year.  (A5.16) 

The significance of business reporting is perhaps better understood in the enterprise 

space.  When facility income is a small fraction of a much larger enterprise, and where 

reporting is undertaken via central functions, the minutia of whether a cost appears in the 

correct facility, or at the correct timeline, is of lower priority.   

Changes in internal reporting, and institutional rules on financial management, can 

mean that budget is no longer available for planned works.  On-paper, a previously viable and 

still key facility immediately jumps to being reported as loss-making. 

Participant B describes the impossible nature of the challenges as an unfixable 

triangle created by dualities arising from academic priorities, and financial and organisational 

politics.  In this facility pressures to deliver high quality research, and alternative non-

research based income to cover deficits, led to frustration when income from other sources 

was subsequently criticised for being too high a proportion of total income. 

 

(F.23) Small facilities in large institutions acquire scale costs not efficiencies  

First 

order 

Category 

Illustrative Quotes 

F.23  

 

 

But obviously when we move up to the facility...a £25M facility, they are not 

going to want me to use, for want of a better word my ‘handyman’ coming in 

and tinkering with things. And that is going to be a real frustration, because 
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trying to get things done through university estates systems, as you will know is 

a nightmare. (A5.4) 

And we need to use Estates contractors, so we were just in the process of 

putting a new roof on one of the stock sheds, and Steve would have done it for 

£50K.  And the quote came in for £100K....  and they put the roof on and we 

spotted that there was a problem.... So in the end, they paid Steve to put the 

ventilation channel on the roof at the end of the contract because they couldn’t 

find staff with the technical skills and know how to do it.  (A5.14)  

they might phone them and say there is a water nipple in that pig pen not 

working, and I need it fixed today, but it's not going to happen. Because a) they 

won't put wellies on and go home smelling of pigs. And secondly, it will go on 

the list of all the other emergencies, and it might happen today and it might 

happen tomorrow and it might happen on Friday.  (A5.15) 

..these things have to be within a huge organisation.  The university is, well 

apart from the fact that they are going to suffer, is hugely wealthy, it has a huge 

turnover every year.  So it can support these things. And it doesn’t have as big 

an impact on the bottom line as it would on a smaller organisation.  So you are 

kind of limited as to where these things can go.  (A2.20) 

Table 28: (F.23) Small facilities in large institutions acquire scale costs not efficiencies 

 

Multiple participants comment on the cost drivers of STEM (equipment with 

expensive service contracts, consumables, significant power requirements and specialist 

staffing) B4 expands on this observing the high volumes of use needed to achieve scale 

efficiencies.  Within institutional research (rather than a clinical or industry setting), the scale 

of use is unlikely to be sufficiently high to optimise per unit of use costs.   

when you're building a research facility, almost by definition, it's going to be on small 

scale, and you can't benefit from those economies of scale.  (B4.4) 

While participants comment that only large universities can realistically afford the 

level of cross-funding required to support the deficits associated with STEM research 
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facilities, imbedding a facility within a large institution can bring additional costs of scale 

from centralised approaches and systems.   

We occupy a lot more listed space than a lot of our peers do….And that’s a huge 

uplift in [space attribution model] cost of working in heritage buildings.  (O2.9) 

Financial security of the larger institutional environment provides security of cross-

funding, but loss of control over selection of suppliers, processing of costs at year end, 

changing rules over surplus and re-investment can create on-paper deficits.  i.e., the facility 

acquires scale costs in addition to inability to develop scale efficiencies.  This introduces the 

risk of perception of low viability when economic shocks to the sector stimulate higher 

scrutiny levels of finances. 
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Second order theme G – Refine planned income streams   

 

(G.24) Research users not ready to adapt their research to fit the new facility   

First 

order 

Category 

Illustrative Quotes 

 if the department is getting rewarded with big grants.....‘why should I take this 

giant leap across the valley of death into a species which is not particularly 

well explored’.... ‘do you know how many mice I can get for that?’ and I say yes 

but you don’t get any decent research! You get a pile of dead mice!'  (A1.22) 

To me there is one overriding issue here. you can have a fabulous career 

writing papers and doing beautiful science without really affecting the 

[patient]. the first line of a grant is always ‘heart attacks cause this many 

things’, and you go off and do your rat research.  (A3.11) 

if you want to translate your work into the bigger picture you need to do large 

animal research...and academics don't, they're just lost in their little hole of 

doing beautiful research. Until the funders and the university and the impact in 

the REF say that actually your first line of your paper or your grant is that 

heart attack cause this amount of disease therefore it is really important, and 

you're doing translational work, you shouldn't be working in rodents, despite 

the ease and the elegance.  (A3.13) 

But there has to be the demand, and the demand at the moment isn't really 

there.  (A3.14) 

people want to do rodent research, and the fact that when you move those drugs 

into human trials and they don't really work, and it’s like ‘oh it didn't work let's 

do something else’, rather than 'why have I wasted.. so much money getting to 

this point which got us nowhere'  (A3.15) 

I think the Wellcome Trust has put its money down and said that they want to do 

hypothesis driven research, and that obviously involves mice rather than 

translational and moving towards human research, which is what I try and do 

and I got rejected on multiple occasions by the Wellcome Trust. because it's not 

hypothesis generating, and that's pretty much what they will fund. So the 

Wellcome Trust has to change.  (A3.16) 

they shouldn't be writing on the frontline of their grants or their papers that 'MI 
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kills 400K people a year'.  They make it all about medicine, and it's not about 

medicine, it’s about them having great fun doing great research.  (A3.17) 

Table 29: (G.24) Research users not ready to adapt their research to fit the new facility 

 

Change can be slow to take root in academia.  Facilities built around a business case 

which requires funders to award research projects related to this new environment, and which 

also requires research groups within the university to change their approach to research, are 

vulnerable to those changes not arriving in the planned timeline, or perhaps never occurring.   

And you say, well you do need to translate all this as it’s not actually helping people.  And 

they say, yes but it’s helping my career.'  (A1.21) 

These barriers to facility utilisation / income generation are also linked.  Why would a 

researcher change tack if the funding stream is still prioritising research using other 

mechanisms in other facilities? The autonomy described above is another factor when 

transferring to the new facility comes at an opportunity cost in terms of learning new 

techniques, migrating research models and as a result slowing research outcomes for 

researchers transitioning between facilities.   

So the thing, the largest sea change to me for facilities becoming viable is a 

realisation from funders and [institutions], that [the traditional research model being 

funded] is not clinically relevant, or has very modest clinical relevance.  (A3.12) 

In a sector where facility users (academic researchers) are free agents acting as 

independent research brands, with the autonomy to move institutions with ease, little control 

is possible from the institution’s senior leaders.   

….but of course, when you have a PI [that’s] 5 years off a Nobel prize, telling you 

that this is important.'…   (A1.23) 
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The power of the user is greater than the power of the academic leadership in 

directing the use of the facility.  It is easy to see why academic leaders are not able to direct 

researchers in their institution to embrace change, and use new facilities. 

 

(G.25) Independent academic brands - very limited control from institution 

First 

order 

Category 

Illustrative Quotes 

G.25  We have 28 academics in the centre, and very few are writing sizable 

grants...there is no real accountability...if people don’t deliver on what they 

said, it’s impossible  (D1.23) 

although I’m the director of the facility .... All academics [ that are based there] 

are managed by the heads of their school. You know Heads Of School are 

probably less invested in the financial sustainability of the centre. So that’s a 

real challenge (D1.24) 

the [culture] difference between the first and second version of the centre, 

initially you had three academics who cared passionately about the centre. Now 

you have got past the critical mass, and everybody assumes that the other 

person is going to do it.  That’s the challenge (D1.25) 

the big challenge is that there are these large commonly available data sets, like 

UK biobank and the Exon project etc.  People can just download those.  Its free, 

you get it instantaneously.  You don’t have to acquire the data, so many could 

say, why do I need to apply for a grant. I can just get that and I can get much 

larger numbers, 20,000, 100,000 data sets?  So that’s another challenge.  So 

we’ve had this triple whammy. We’ve grown really quickly, there is the 

availability of free datasets that challenges us…. (D1.26)  

Table 30: (G.25) Independent academic brands - very limited control from institution 

 

The structure of academia also works against STEM facility viability. Unlike in 

industry where a business leader directs staff.  Academics operate as independent brands 

securing their own funding and, in a sense, are customers to the facility.   
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Once a facility is built, there is very little that can be done to signpost researchers in 

the institution to use the facility.  Similarly, there is very limited control available through 

which to encourage academics to apply for grants to progress research as per the plan 

proposed.  While direct control on this may be difficult, taking steps to develop a culture of 

collegiality with regards to the institution’s family of facilities could be beneficial. 

 

(G.26) Academic research has peaks, staff and facility costs don’t disappear in the troughs  

First 

order 

Category 

Illustrative Quotes 

G.26  it’s like can we split it a third a third a third. Whereas in fact some of them 

might be that they have a whole lot of lab work to do, and all of the animal 

work might be in the second and third year. So it’s a real stab in the dark   

(A5.9) 

the worry is A5, you can’t predict. So you would say to me in January, there is 

nothing happening so we need to make somebody redundant. But you can’t then 

fill that post for 6 months, and three months down the line you suddenly find 

that a huge grant has been funded and you need that post filled. And you can’t 

fill it. So the institute has always been very flexible and they appreciate that 

there will be times that you are over staffed and there may be times that you are 

understaffed, and we just balance it.  So yeah and again I think moving into the 

kind of facility that we are moving into in [A], that will change  (A5.11) 

Table 31: (G.26) Academic research has peaks, staff and facility costs don’t disappear in the troughs 

 

Without core operational funding, the facility is vulnerable to peaks and troughs of 

research project income. Research groups are unlikely to be able to continuously use the 

facility. Grant awards occur over time, and the experimental (in facility) stage is followed by 

analysis and write up. The on-going costs of the facility, expensive equipment and service 

costs, and specialist staff to support the equipment, do not pop out of existence between 

experiments.  TRAC methodology provides a mechanism to account for this through 

utilisation predictions. However, if the facility is pressured to keep TRAC product rates down 
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to ensure that they are fundable, utilisation prediction is set high to artificially reduce the 

TRAC product rate, which then leads to operational losses during those trough periods. 

 

(G.27) Assumed access to markets that are served by other solutions 

First 

order 

Category 

Illustrative Quotes 

G.27  

 

 

 

 

you immediately had a problem in that there was already a cardiac research 

scanner in the main hospital. That there was not as much work coming through 

B.  (B3.11) 

B’s HEI never had ..clinical neuroscience research....there is clinical 

neuroscience out at [the other local hospital] but they have oodles of scanners 

there.  (B3.2) 

Table 32: (G.27) Assumed access to markets that are served by other solutions 

 

Where multiple technical solutions are available via other facilities, inclusion of 

research income related to use of the facility in the business plan quickly generates viability 

problems.  Participant B describes two other nearby locations within 1-10 miles of the facility 

B with similar equipment.  Furthermore, the clinical research groups that were anticipated 

with the use of facility B equipment were co-located with the competing provision.  Why 

would they (pay to) use the new facility? Similar issues were observed with facility A’s close 

geographic, and in some cases campus co-location, with alternative providers. 

 

(G.28) Vulnerability to sporadic use or loss of key academic grant applicant or funder.   

First 

order 

Category 

Illustrative Quotes 

G.28  

 

 

 

 

We have a couple of commercial interests that we currently prioritise as they 

are regular visitors and pay their invoices on time and they do a lot of work in 

our facility, but there is no one individual academic at the university who is 

pushing forward our cause if you like. We have no equivalent, with the 

exception of [A3], but as I say, he’s quite sporadic.  (A1.18) 
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I do think you do need a few academics that are acting as a driving force. And 

thankfully I do have one and we’re about to acquire another who will be 

another big hitter. And knowing that those people are going to be there 

stimulates other things  (A4.22A) 

..all down to what ..work is coming in. If the scientists haven’t applied for 

grants. Apparently it comes in waves, because if they all get a 3/ 5 year grant 

and you get that bit where they are writing up before they apply for the next 

one. And in our case is covered a little bit because you have the different 

income streams, whether its commercial, a Wellcome Trust grant or whatever it 

may be, but we are still doing a lot of work for institute core scientists.  (A5.3) 

was it always doomed to fail without that same kind of passionate vision?.. he’s 

extremely well-funded. So, question mark, was it something we should have 

reconsidered without the academic sponsor?  (B1.1.1) 

If he is just an academic representative on there and doesn’t have grants, what 

influence does he have? You…need a senior academic on there who is one of 

your very senior users in which case has some stake in what’s going on.  

(B1.1.12) 

it was probably just too far down the line at that point. You know the money had 

been spent and probably you might question your decision making and this is 

purely my speculation, if you suddenly reversed that decision, just because one 

Professor is leaving. Then was it a good decision in the first place? Well 

probably not actually.   (B2.5)    

it’s clear that you know many of them are running on a relatively unstable 

model.  They’ve got one senior Professor who keeps the thing going by 

frantically writing grants the whole time. But if that senior Professor went 

under a bus, then this whole facility would struggle. ....the Max Planck 

Foundation appoints a Director, makes a facility in their image, when they 

retire, they sell the building. ....I mean it relies on money in a different way, but 

they’re not so concerned about tactical recovery as we are, I think.  (B4.6) 

So [B] early on was very broadly conceived as we need as a university, we need 

to have imaging, research imaging. What should that look like ..... everything 

was on the table.  (B4.32) 

they have more junior people who run around for them writing grants, but those 
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junior people’s careers aren’t being well looked after often. And they are not 

being encouraged to look after their own careers. And sometimes they don’t 

have the foresight to realize that if that senior person leaves, you have to stand 

on your own 2 feet. ...there were two or three people who were quite senior who 

basically up and left academia completely within a couple of years of [the lead] 

leaving.  (B4.36) 

it’s really culturally different. I mean, I think if you if you’re trained in a 

hospital where hierarchies are important, and there are uniforms, you will 

track some of that across into how do you manage in your academic life, which 

you doing alongside your clinical work, so you’re bumping those two things 

against each other culturally the whole time. It’s inevitable you’re going to end 

up with some of the hospital like hierarchies appearing in a clinical context. 

And that’s just not how basic science works, oh my God, no, I mean. Everyone 

who works for me calls we by my first name.  (B4.37) 

His relationships, and his ability to manage both the work and the kind of 

technical relationship with the companies. My role was to go along with him, to 

talk business, try and raise the conversation every now and then away from the 

technical. But if E1 left…. E would stop. Nothing would… I mean I know 

another academic) [is there] but E1 is the kingpin (E3.14) 

as much as I said it would collapse without E1, ..they actually had a plan, a 

succession plan and he was developing each of them to become Professors, and 

he was softly working with them around how they worked with business and all 

that stuff. So actually it was quite a distinct set of activities that would be hard 

to replicate, but I think will make E a success. ...it tends to be built around 

individuals which is very bad, it does need to be built around 3 or 4 academics 

who to some extent can step in for one another. That would be a key learning 

point.  (E3.16) 

 ...what they wouldn’t do is just cut it. There would be a soft landing. ... It would 

be challenging,...but as long as it would be that way round and not Y, then it 

probably wouldn’t be catastrophic.  (C.1.22) 

Table 33: (G.28) Vulnerability to sporadic use or loss of key academic grant applicant or funder. 
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Comparing the creation of a high value, and high-cost asset such as an R&D centre in 

industry, it is almost inconceivable to imagine that employees of that organisation would then 

choose not to use it. Academia is very different in this regard.  

In addition to using other competing facilities, perhaps the most devastating element 

of the loss of use is vulnerability to sporadic use by lead academic, loss of a key academic 

grant applicant, or even the loss of a funder.   

But if [Funder Y] decided that they really didn’t want to do neuro-science any more 

then that would be catastrophic.  ...I mean the uni would take over the building for neuro-

science activity, but it would obviously be quite different because it would be funded by 

individual research grants. And not with core infrastructure [opex funding] coming from the 

funders.  (C1.21) 

STEM facilities are built around the needs of the research community. Primarily this 

relates to users within their host institution, but also can provide capacity for collaborating 

researchers at other universities around the country and the world.  An interesting 

phenomenon occurs relating to the agency of researchers whereby the facility is built for 

communities of research users, who then do not use it, either through using the facility 

sporadically or indeed at all. 

one of the consequences of clinical academics having this quite hierarchical system is 

they sort of half believe that if they go, they have left his legacy, that they built something 

that’s quite strong and permanent. And that’s never the case.  You know they leave and the 

whole thing collapses underneath them.  (B4.35) 

In particular, the loss of a key PI has a massive impact on the viability of a research 

facility.  Much as in business, where a major customer account is lost, the impact to the 

income of the business is severe, reducing profitability. The impact on STEM facilities is 

usually more severe due to the methodology supporting income.  When operating under 
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TRAC methodology, the facility is designed to recover cost and thus break even, not to make 

profit. With no immediate replacement research activity stream, loss of the PI therefore 

immediately drops the facility into making a loss even, if it were heading for breakeven 

before their departure.   

During the build phase, the facility design and features may need to change for 

unforeseen reasons, but this can have a knock-on effect on the on the operational viability of 

the facility.  The concept behind a facility may require challenging, costly, and high-risk 

technical features.   

At Facility B, the university backed the development of the facility around a 

Silverback researcher who had secured a substantial part of the capital funding.  Their 

research plans involved radiation.  Downstream of approving the development of the facility, 

the university then decided not to include the feature on safety and cost grounds. As a result, 

the silverback moved to another university before the building was complete, and thus no 

operational grant income (which as the major researcher in the facility was critical to the 

business plan of the facility) was raised by his area to cover operational cost once the 

building was open. 

the [new technology platform] thing was there as an initial plan, and we got quite a long way 

towards delivering it. But in the end it was going to be able to. So [lead academic] wasn’t 

keen to stay as a result of that.  (B4.33) 

This vulnerability exists across STEM facilities which lack core-funding, and was 

discussed in detail with each participant.  Facility B adapted to become a ‘Research Hotel’, 

though without the key PI ‘silverback‘ defending its role within the faculty, it was in jeopardy 

throughout its operational life. The role of the silverback in STEM is discussed in more detail 

later in the analysis. 
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In recent years a research group specialising in animal behaviour and welfare grew to 

be the largest group in the world at over 90 academics exploring related topics.  A primary 

funder (DEFRA) decided that the subject area had reached maturity and withdrew funding for 

future projects, repositioning their funding towards other areas.  This had a dramatic effect on 

the scale of the academic group, and in consequence on the funding available for facilities to 

support their research. 
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4.5 Aggregate Dimension - MIS Layer 

 

It is commonly understood that research is expensive and effectively costs ‘Research 

Intensive’ universities money to deliver. In practice, the losses are multi-layered and spread 

across the host university and across time. The systematic underfunding of research is striped 

across facility development, research grant awards and even designed into the TRAC 

calculation by the institution in order to compete with other institutions for awards.  This 

creates layered losses for the institution and faculty in which the facility is situated as 

indicated below.   

Source of co-funding / underfunding: 

 
 

Cost burden falls on: 

 
 

Budget holder: 

 
 

Funding of research projects taking place in the 

facility does not cover the cost of research – 

requires co/cross-funding 

School / faculty in 

which the research PI is 

based 

PI’s HOS 

TRAC prevents profit being made, no surplus 

available when equipment needs to be replaced 

School / faculty in 

which the facility is 

based 

Successive 

STEM HOS / 

Dean 

TRAC generates a product rate for using the 

facility which is deemed to expensive for funder 

appetites.  Capacity and utilisation predictions 

are tweaked to artificially get the rates down… 

but there isn’t enough demand or resource  

to deliver that number in one year so facility 

can’t recover operational costs and typically 

runs at a loss 

Central attributed cost model on square footage, 

some facilities are winners some are losers, no-

one understands the calculation, but the space 

costs the School / faculty money. 

Capital build requires university co-funding Central university Senior team / VC 

Table 34: Cross / Co- funding – Budgets impacted by underfunding 
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Universities adapt to this chronic underfunding of research by accepting co-funding, match 

funding, and cross-funding of research, justifying the acceptance of underfunded research as 

important to the identity of the university and quality of the student education.  Business 

cases are built around this concept, and usually include justification of wider benefits, though 

tracking of those benefits is not followed through into the operational phase of the research. 

 

 

Figure 10 Gioia Aggregate Dimension Management Information System Layer 

 

Second order theme H – Funding Landscape 

 

The U.K. is on the world stage in terms of research contribution. Universities consider 

research to be one if their three core missions.  As part of national strategy and policy, the 

UK government supports research with significant annual funding allocations.  However, this 

is still insufficient to cover the cost of research aspirations of the government and the 

individual academic institutions which undertake research. To spread available funds further, 

there is history of constructed under funding based on assumed cross-funding from other 

income streams.  This leaves the cost burden of expensive asset such as STEM facilities on 

the institution, but is this realistic moving forwards? 
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(H.29) Insufficient national funding for research so Government offers capital funding 

(Capex), and leaves burden of operational cost (Opex) on the facility and institution  
 

First 

order 

Category 

Illustrative Quotes 

H.29  …How we plan over 4 or 5 years to breakeven, but it will definitely start off 

with some subsidy….(A2.5) 

‘when will be breakeven’ and what sort of a deficit will we make, and for how 

long?  We were quiet.  And A2 said well that’s fine because we can blame the 

fact that you ran everything down thinking that you were going to move. So you 

needed everything quiet on the research side. So I said well if that’s what you 

want to put, then that’s what you want to put.  (A5.8) 

there was just a desperation for money. Without considering the financial and 

the management case, the things that are critical (E3.10) 

I’ve kind of upset some of the Deans, you know and the FRDs once or twice by 

saying ‘winning the money is the easy bit’ ...Once you’ve got the formula for 

how you win economic development money, which is what it is, you can print 

bids, and just change a few words, its ticking boxes, the real issue is doing it 

(E.3.11) 

Table 35: (H.29) Insufficient national funding for research so Government offers capital funding (Capex), and leaves burden 

of operational cost (Opex) on the facility and institution 

 

When resources are scarce, at national, funder, and institutional level, adaptive 

behaviours arise as coping mechanisms.  At national level, the deployment of funding is 

oriented towards spreading further through deliberate underfunding of each award.  A 

preference amongst funding bodies for initial capital expense awards, rather than on-going 

operational funding, and limited downstream capital funding for refreshing equipment.  In 

consequence the operational burden of underfunding is transferred to the institution and flows 

down to the facility. This strategy creates designed in entropy for the facility. 

With little to no opportunity to apply for funding to support the downstream 

operational costs of STEM, academics leading the application for funding focus on that 

which is available, i.e., securing capital grants.   
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But the capital is the easy side, bidding to build something, it’s always the running 

costs that are always the tricky one.  And the government has not been so good at supporting 

that. (A2.11) 

A common theme across respondents is that too little attention is then given to 

delivering the outcomes and especially developing and executing the operational and 

management case in order to plan for viability of the facility.   

 

(H.30) Capital Grant funding designs in entropy – no surplus for equipment refresh and 

no support for major events.  Leads to non-viability within 10 years 

First 

order 

Category 

Illustrative Quotes 

H.30  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

They either don’t come cheap because of the expensive equipment, which even 

when you buy it as capital grant, needs to be replaced every x years.  And then 

there is the running cost side of things with big maintenance contracts. And 

then there is the university’s funding model as to how many of these it has got. 

The university has quite a few of these 5 or 6 of these.  (B1.2.7) 

when you start adding it up – a £500K investment then, requires a grant 

application here.  So the scanner in facility x may have x years left, so that’s y 

years when we need to start bidding for support.  (B1.2.8) 

it stems from the EU state aid guidance so if you look at that you will see it. 

And a variation of that is used for Tax and charitable work. ..But the issue with 

non-economic activity is that you rarely if ever create a surplus.  Now the state 

aid obligations which we still inherited post Brexit, allows for 20% of the 

operation to be economic activity before you get into the risk of illegal activity 

from the point of view of receiving public funds.  So if you didn’t receive a 

grant for example, this is irrelevant as you can just do economic activity, you 

are a company. But because they received a big grant this is a real limiting 

factor.  (E3.17) 

if you look at the big equipment grants it’s more about what’s exciting, what’s 

more likely to get funding. Yeah our core budget wouldn’t meet all of our 

equipment needs. But it’s more about what’s most likely to be exciting for a 
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grant,  (F4.8) 

Table 36: (H.30) Capital Grant funding designs in entropy – no surplus for equipment refresh and no support for major 

events.  Leads to non-viability within 10 years 

 

In protecting investment of public and charity funding of research from making a 

profit, there are significant hurdles placed in the path of STEM viability.  The design of 

capital funding for equipment, combined with the TRAC recovery of operational costs within 

research project grants awards, designs in nonviability on a predictable timeline.   

we basically would have been closed for two years and that would be a huge amount 

of money that we would have haemorrhaged over a two year period… And, after that two 

years we would have been in a position where we would have had to replace the magnet as 

well.  (B4.16) 

The focus on capital funding of equipment at the inception of STEM facilities, limited 

opportunities to secure funding of replacements, and no-surplus available, facilities can be 

doomed within 10 years, or less in the event of a sector wide shock, as with facility B.   

 

(H.31) Muti-layered losses designed in to funding.  

First 

order 

Category 

Illustrative Quotes 

H.31  

 

 

 

 

 

 

 

 

 

 

....even with [FEC]you can manipulate what you charge out by manipulating 

your predicted usage figures....we have another [facility] and there is no way 

that its going to be financially viable..... And there is no research grant on 

earth that’s going to stand that [product price].  So that’s heavily 

subsidised...There is some [core] funding...but the usage that was predicted 

from the users just hasn’t materialised.  (A2.12) 

full costing in general is going to cause issues.  (A3.6) 

with the MRC it’s 80% funding, and they have to take the 20% from the 

indirects. But yes I have concerns. It’s not great timing. And there may well be 

a huge change in how research gets funded over the next two years with 

consequences for the amount of money available for people like me to do 
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research.  (A3.7) 

if you wanted to have a research facility that produced the highest quality 

research, there’s no doubt you would just say we’re just going to take RCUK 

funded work, MRC BBSRC ESRC EPSRC.  You know you can only recover 

80% of the costs. You’ve already got a hole that you can’t fill. Now that could 

be amazing research but it’s not going to be financially sustainable.  (B4.8)  

TRAC came along ...and that met with an awful lot of resistance. Because it 

was suddenly much higher. ...it ended up as a kind of hybrid and even then, 

getting regular charging and decent reporting proved to be very problematic  

(C2.1) 

the minute that you say anything is related to this survey that they allegedly 

complete three times a year, they laugh at you. And they’re the ones that are 

completing it... And at the same time if you’re trying to run a TRAC based 

system you’re so hemmed in by the Minimum requirements of TRAC that 

there’s not a lot you can do to make things more scientific...even if you had the 

time to do it   (C2.2) 

there has been pressure from on high to break things down and say wait 

...there is no way that is bringing in enough money.  But I’m saying, it doesn’t 

matter, it allows us to get the X award. And part of the issue is a disconnect 

between CFOs and chief scientists as it were. And that can be very challenging 

(D1.29) 

Table 37: (H.31) Multi-layered losses ‘designed in’ to funding 

 

Multiple issues emerge with the TRAC methodology. While the original 

Memorandum Of Understanding (MOU) sets out a vision of research costs being fully 

recovered, the reality arising from TRAC is far from this.  The concept is elegant at one level, 

all of the costs are distributed across a number of defined products, and predicted units of 

each product take into account capacity. In theory breakeven can be achieved by ‘selling’ the 

number of units at the correct product price to cover all expected costs. 

The first issue with viability relates to TRAC being designed to prevent an institution 

from making a profit from public funding. While this is perfectly reasonable, bearing in mind 
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that this is public money, even in the most efficient and highly used facility it generates an 

issue with future investment and the need for equipment refresh.   

The next issue arises in relation to combinations of staffing and equipment capacity. 

For example, a piece of imaging equipment that requires a radiographer and significant 

service contract expenditure in order to be used.  The first narrowing of capacity relates to the 

availability of staffing, but where imaging is not used in isolation, for example in 

translational research, it may only be used on certain studies. Its utilisation is then 

intrinsically linked to the capacity of an adjacent product.  So the facility cannot drive up the 

number of units used of the imaging unit unless there is sufficient capacity and demand for 

the adjacent linked product.  This can make one product, when considered in isolation, non-

viable in the sense that its TRAC price is so expensive that it is feared that no research grant 

will be secured that requires its use.  Where individual TRAC product rates come out too 

high to be seen as awardable to funders, participant A2 has seen the TRAC product capacity 

manipulated to create a more palatable rate, with ensuing losses each year when the number 

of units at which that product rate needs to be viable are not realised.   

this TRAC system is in place, but it can be over-ridden...I just had to put the figures 

in, complete make believe.  And at least you do know the true costs of what you are doing.  

There is a real problem in research funding in the UK, from the UK government, there really 

is.  (A2.13) 

So on the one hand, institutions are under pressure from the research community to 

adjust TRAC product rates to secure some awards. To make matters worse, funders have 

taken TRAC, and butchered the principles set out at its inception.  Some funders set rules that 

only direct costs are to be funded (no overheads of staff, and excluding academic staff time) 

others allow these costs but then slice 20% as co-funded by the institution.  i.e., cross-funded 

or perceived ‘losses’.  Hence the viability of STEM facilities presents multiple cost impacts 
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to the school or faculty in which it is located.  However, killing off a single key product on 

TRAC cost can have wide reaching consequences if the research then moves elsewhere. 

 

(H.32) Funding of facilities in England comes under less scrutiny than the devolved 

regions, greater reward for getting it wrong?    

First 

order 

Category 

Illustrative Quotes 

H.32  If you’re, you know the Welsh European funding office or communities and 

local government in in England or whatever or Scottish Government, et cetera, 

et cetera, then it’s very, very different. If it’s, if you’re talking about European 

money. A) you’ve got to justify it to the EU. And there is pay back / claw back if 

you haven’t delivered on the things that you said you were going to deliver. So 

ultimately someone is going to pay the money back if it’s an extreme case of 

absolute failure.  So there is, that is always hanging over people (O1.34) 

someone cut the ribbon. Someone had that in their press release. They’ve then 

got to turn around and go ‘ooh sorry people, we’ve just seemed to have wasted 

£10 million £20 million’. That’s, you know, for politicians that is embarrassing 

and I think particularly in the devolved nations where you’ve got, you know, a 

first minister, or a senior minister  (O1.35) 

you don’t tend to find senior politicians, UK cabinet ministers getting 

embarrassed about a university getting £10 million and it didn’t work. If you’re 

in Wales or Scotland or NI. You’re closer to it. You’re more tied to it somehow, 

so it becomes more embarrassing. And the funder is more exacting. You know 

the funder wants to ‘What are we getting for our money’  with you know ‘this is 

public money we are going to make sure that you are answerable for it.’ And 

the extent to which that happens, my experience of working around the UK is, 

that that is weakest in England, and probably equally strong in the three 

devolved nations.  (O1.36) 

Table 38: (H.32) Funding of facilities in England comes under less scrutiny than the devolved regions, greater reward for 

getting it wrong?   
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Taking an interesting nationwide view, participant O1 highlights that the issues with 

accountability are not uniform. They have observed a wide degree of variability in 

accountability across the UK which seems linked to devolution with devolved regions being 

much more rigorous in behaviour around funding.   

(H.33) Not a level playing field for research conducted in core v non-core funded facilities.  

Competitive advantage gained from core funding.   

First 

order 

Category 

Illustrative Quotes 

H.33  When the institute merged with the university it was probably heading for being 

non-viable because it didn’t have enough size to support the type of facilities 

that a big research institute needs.  .....And the university has had this great 

asset of an institute which has got core funding, the type of core funding to 

support these very expensive facilities that never ever make money. (A2.1)   

of course they’ve taken away a large area of income for other units.  (A2.10) 

there was no need for the new research to in any way subsidise the operational 

costs of the centre. Moving forward, we may look at that a bit more.  We don’t 

want to disincentivise staff actually going out and getting research money. And 

if we say if you go and get money, we’re going to take loads off you, they may 

not do that.  (C1.5) 

All [costs are] covered by the external funders... I don’t think that there is any 

cost of that centre that is met by the university in the normal university route 

and thus we aren’t looking at cost recovery.  We haven’t got the uni giving us 

cost saving exercises and efficiency exercises, all the things that a normal 

academic department will get.  (C1.6) 

we are very privileged, hugely privileged. I’ve never had a department like this 

before, most.. are.. resource allocation type ,..with requirements to generate 

surplus to go back to the central level.  We don’t have that. We don’t have that 

pressure.  (C1.9) 

we know we are very lucky, we’re in a very privileged place, the pressures that 

a lot of academics face, we don’t. ...we do like our investigators to put in some 

applications, and particularly get fellowships but the pressure on them to keep 
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putting in applications to get more and more money just isn’t there, it doesn’t 

exist for them  (C1.20) 

you understand now why we don’t have any business plans for cost recovery.  

We’re in a very privileged position,.. we had such a positive review, that the 

decision for this 5 years was relatively straightforward for them.  (C1.25) 

had it gone on for a lot longer we’d be starting to wonder what the funders 

might think.  But X shut down their offices about the same time that we did, ....  

So we knew they that they understood the position that we were in.  (C1.26) 

we were lucky that we had some reserves from the first period which could 

move us to cross a few months...we could have started the new grant, but it 

didn’t seem right to that as we weren’t fully operational yet.  (C1.27) 

Funders X and Y would like us to do more Research Council work. In order for 

us to cover more of our running costs from indirect costs provided by MRC for 

example  (C2.14) 

if we want to grow larger then our funders don’t want to be paying a higher 

bill.  So our existing model is based on 12 research groups so 12 research 

leaders. And we currently have 10 and there’s probably scope to go to 14 or 

15. Those additional groups or core funders would want us to bring in some 

more money to cover that... It’s about half a million pounds a year for each 

group.  (C2.15) 

I think [X] would like to see their money as a long term seed, to get things up 

and running. If at some point in the future grants are coming in from so many 

different funders, then X could have a more traditional research funder 

relationship with C, apply to them for [project] funds. And that would be their 

desired outcome. [their] funding has gone down slightly and Y have stepped in 

to make good on that. so that’s where [they] want to go. Donor Y still fully in, 

but then I suppose he’s getting old. Whether his heirs are similarly committed 

to it…. (C2.16) 

one of the downside to receiving core funding from one of the main funders, 

there are some calls that we are forbidden to apply for...so from MRC, CR UK 

and Wellcome. They’re saying, we already give you core funding.  So, they 

open some calls to us, but not all  (F2.9) 

imagine a medium size programme grant, ...the core funding basically gives 
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every researcher about that kind of allocation level.  ...then they can apply for 

other grants on top ... so effectively the grants, they recover as much as they 

can on the grant, but as you know there’s always this difficulty with grants not 

fully covering overheads. (F1.5) 

we have been putting a lot of effort for example in to on-boarding. As soon as 

an offer has been made and accepted we talked to them, try and understand 

their capital needs, try and make sure that we plan, because again buying some 

equipment it can take months depending on what it is. And we get them to talk 

to the technology platform teams so that their science can be as productive as 

possible when they start  (F2.10) 

a lot of thought went into how the scientists needed to work.  The glass in the 

building, the partitions of glass and the external façade and it’s all designed so 

that you can write on it. So if you suddenly have a thought, you can record that 

thought immediately. You can grab a marker and write on any of the glass.  

(C1.12) 

we are very very different, to a typical academic department.  I’m sure there 

are other examples of fully externally financed centres, but they will be few in 

number I should think.  A few MRC ones around the place.  (C1.24) 

they’ll guide the researcher on what that facility can or can’t help with. And 

how helpful it might be to incorporate that into the experimental design or not, 

and collaborate with them over a paper. So it’s more than just a service, it’s 

about designing at the very start of their experimental thinking what 

technology might be most useful to pursue their scientific hypothesis..  (F1.16) 

you asked about business cases, you are right it was, I can’t say that it was 

very useful, and the reason is that it’s focused a lot on the health and welfare of 

the nation...So you can imagine trying to track based on that, so broad, so long 

term. I mean all made sense, but It was not something that helped you to 

manage each year  (F2.1) 

you need to have the means to support the number of research groups, the 

number of stakeholders and technology platforms...models allow us to recharge 

very very different technology platforms to grant funders and that needs to be 

audited of course. And recharge to groups. ..the administration required to 

deal with the myriad of different employment type contracts, the various 
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research collaborations agreements, so between HR finance and legal, there is 

a lot of support to these contracts.  F2.4) 

at [facility F] inception, the plan was to primarily core fund the facilities, and 

then recover what we could from grants. But originally there wasn’t a recharge 

model at all. And that made it quite difficult to recover anything from grants. 

Either because researchers just didn’t cost it in, didn’t understand, or it wasn’t 

auditable enough for grants to recover....we’re kind of seeking to recover about 

80% of each facility staff and consumables budget eventually. But we’re not 

near that yet, not yet.  (F4.1) 

the point of the core facilities is to be able to develop technology. So if you 

have a model where you’re trying to recover everything from grants, all that 

they will be doing his handle turning work. ...we need to leave some costs for 

training, we leave some for development  (F4.2) 

the other trouble with recharge is that you do risk some sort of death spirals 

with equipment. So if you’ve got four microscopes, and if you’re kind of 

splitting it on use, from the prior year for instance, then maybe you have one 

microscope that’s quite niche, and only one group or 2 groups use it, and then 

it becomes more and more expensive. So that is a risk that you’ve got to work 

out as well. And how do you identify that that is definitely kit that you probably 

ought not to maintain anymore, or something a bit niche and that you want to 

keep it  (F4.3) 

we’ve only just started doing this recharge, you know really gathering data on 

use. We haven’t historically done that. only, sort of qualitatively. So each 

platform has a user group, and they discuss with the management of each 

platform, which things are getting used and which aren’t....and they kind of 

quickly identified just through discussion if there is anything that’s just a waste 

of space. But data wise, more so in the future but we don’t have a set target at 

the moment.  (F4.6) 

If you were just doing accountancy and looking at numbers, there is equipment 

that’s provided some amazing research that you would not have. But equally 

you don’t want to spend hundreds of thousands of pounds a year on something 

that’s not used. It’s difficult to balance.  (F4.7) 

Table 39: (H.33) Not a level playing field for research conducted in core v non-core funded facilities.  Competitive 

advantage gained from core funding 



  144 

In addition to the financial burden of operational cost cross-funding, there are 

additional, less visible, layers of impact on the research conducted in non-core funded STEM 

facilities and specific competitive advantages for the few blessed facilities privileged with 

externally funded operational funding.  Such privileged core funded facilities are able to offer 

more resources to their researchers, and a tailored environment unaffected by the design 

conflicts arising in facilities built from bolted together funding streams as described by 

participant A.1.   

..the laboratory fit out was done once we knew who was coming in. ..And so we’ve 

customised the actual fit outs, to suit the needs of the actual scientists that are coming.  

(C1.13) 

This delivers their research community particular competitive advantages for winning 

additional project funding over other facilities.  Facility A participant A4 refereed to the 

provision of internal funding to facilitate pilot research.  Packages of funding from core 

operational funds are also included for researchers based in facilities D and F. 

here in the institute, we have money in a strategic pot and we award it PI’s for their 

animal research and they have to justify why they want it. So it’s a strategic pot, and we are 

an institute with strategic funding, and basically, we don’t fund animal projects for the hell of 

it. It has to be for a defined purpose, i.e. to help finish off pump priming for a particular 

project, you definitely have to have grant call in mind for it. (A4.25) 

Beyond the ability to support pilot work, which provides evidence for future grant 

applications, Participant F2 in facility F describes the additional professional support 

available from core OPEX funded posts in the preparation of grant applications and the 

training provided for PIs to increase competitiveness.   

Core funding ..is incredibly attractive when trying to get top talent. ...if they want to 

grow then the onus is on them to win grants. We have a grants team which reports to me and 
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which provides support. ...the PI will be writing the scientific case, but we will provide 

support, we do for example mock interviews, we really do everything that we can to make 

sure that we put them in the best possible place to get success (F2.8) 

The technology platforms (internal STEM facilities) used by researchers at facilities 

D and F are also paid for by the on-going core operational expenditure support.  Grant 

applications would in consequence be cheaper for funders of specific research projects at 

these facilities compared with researchers using non core-funded STEM facilities in other 

institutions.  In combination, applications submitted by PI’s in these facilities are likely to be 

more competitive in terms of content and price as a result.  As these facilities with full and 

part core operational funding expand, their appetite for additional funding could draw 

additional funding to them, presenting additional risk to viability of other STEM facilities 

that lack these competitive advantages.  Additionally, participant C1 [comment i.8] indicates 

that in practice, their funders offer a more sympathetic eye to the loss of productivity 

(operational cost without research output) during the covid pandemic. 

More subtle impacts from core funding relate to the investment in creative thinking-

time in developing research. 

What attracts them obviously is this core funding element where basically they don’t 

have to come either with a big programme grant… what we want them to do is think about 

their ground-breaking science. And we want them to think about how they can innovate and 

fail. And we don’t want them to have to worry about grant funding for many years.  (F1.6) 

And with this the potential to take that research to a higher level before publishing i.e. 

increasing quality of research for researchers in those facilities: 

they also don’t have this huge pressure to publish early. because they are having to prove 

stuff for a tenureship etc. so it allows them some playtime, some time to really innovate and 

fail  (F1.7) 
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(H.34) Flaws in the patches to the funding method.   

First 

order 

Category 

Illustrative Quotes 

H.34  Uni C could strategically place some of those PIs in a different unit of 

assessment. Because they are not neuro-scientists, but C, all of us, all of our 

PI’s will go in the neuro-science domain.  (C1.19) 

So we’ve got a huge amount of charity QR from Uni C. Which in the initial 

plans wasn’t expected so we’re going to have a £17M underspend against the 

grants from our funders.  (C2.3) 

it’s a war chest exactly that. And indeed that’s how they’ve described it too. 

And under previous accounting standards, we had planned on a drip of QR 

based on the original capital investment over the next few years, but we have to 

live with how we’ve received it up front (C2.6) 

we are paying for those bits of the university that we actually use…and so 

essentially we are paying for the maintenance and upkeep of those systems.  

(C1.8) 

we are giving a contribution to central costs I’ve just over 1 million a year 

from us, that’s the bottom line. And whatever they might cream off the top of 

any QR money that we get  (C2.9) 

So they also see us as the goose that’s laying the Golden eggs  (C2.12) 

Table 40: (H.34) Flaws in the patches to the funding method. 

 

Research funding from charity sources is limited in scope, with implicit underfunding 

and hence typically results in greater need for co-funding from the institution than 

government sponsored research.  In the Research Excellence Framework (REF) assessment 

process, losses from research generated from charity funded sources have opportunity to 

rebalance some of this loss from REF Quality Related research (QR) funding from outputs 

associated with charity money.  Although there are protections in place to prevent 

independent fully funded STEM facilities from benefiting from drawing down public money 

to create profit above cost of delivery of charity funded research, the rules are not fool proof.  
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Facility C discovered that they were able to attract £18-19 Million pounds of windfall from 

2020-21 REF as a result of charity sourced capital funding.   

It fed into the charity QR model, and so they got 25% from the government with 

regard to that 100 million by the time you do some adjustments and things it came into us at 

£20M from Uni C through the Uni C funding allocation. That means that we will have 18 or 

19 million left over at the end of the first five-year period. So that money flow to us and we 

didn’t need recurrent funding for a while (C2.4) 

This surplus money is to be held for investment in for future developments of the 

facility.  Additionally, the linked university is able to submit the papers generated from 

research that was already fully funded via this centre for REF i.e., from the operational 

funding.   

We’ve now got an agreement with our funders as to a process that we would go 

through to pull it down. But we absolutely can’t use it on our core activities, this is they have 

said. This is the recurrent grant that we’re giving you, live within that. They don’t want us to 

just use it as a kind of slush fund defend against insolvency. We have to spend it on, well 

when technology changes for example and we want to invest early in technology that might 

lead to something interesting then we can discuss it with the funders (C2.5) 

The funding model of this facility is so unique that it isn’t surprising that it was not 

anticipated in the REF funding model.  However, it is generating an astonishing level of 

access to public research money as profit which, at point of interview, had not been 

questioned by government.  This is also on top of the university receiving annual cross-

funding of £1M from the STEM facility for use of supporting IT services and central costs, 

and the university benefiting from individual REF submissions for research output generated 

by academics fully core-funded by the facility. 
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(H.35) Increased capital co-funding in public funding to spread money further 

First 

order 

Category 

Illustrative Quotes 

H.35  there has been a shift in terms of co-investment, which does make universities 

think more carefully about where they put their money. You know is this 

business a big long-term investment for us.  And even though we are slow 

moving institutions, 10 years is still (a long-time long time) and will we still be 

doing the same things?  (B2.4.3) 

I was the fool that had to convert letters of intent into firmer letters. The funder 

came back and said that they needed to see some more firmer words in these 

letters and so forth. And it did start to get very tricky....., because yeah, I never 

converted them to contracts which I’m sure would have taken a long time.  

(E3.13) 

but my suspicion is that later rounds would have found it very difficult to raise 

the industrial match. So they have relaxed on that a little bit. And of course 

realistically, if you are serious about competing with Germany and the US and 

places, you should never put that in at all,  (E2.12) 

Table 41: (H.35) Increased capital co-funding in public funding to spread money further 

 

Participants refer to the growing trend of co-funding. While this is likely to encourage 

institutions to think harder about funding the development of facilities, again it highlights the 

lack of a level playing field between core v non-core funded facilities.  Core-funded facilities 

by definition do not have to have a robust business plan covering the operational future costs, 

but rather focus on evidencing research outputs and impressing scientific inspectors. For non-

core funded institutions, there is an assumption by government that ‘industry’ will step in to 

fill the gap, but beyond letters of intent to use the facility…why would they?   
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(H.36) Shocks to the sector challenge whether cross-funding is viable as a workaround 

moving forwards  

First 

order 

Category 

Illustrative Quotes 

H.36  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

it’s become much clearer that university finances, that now we have had this 

huge shock and its impact on student numbers. The reality of university 

finances is that research makes no money whatsoever, in that you get these 

grants that are 80% FEC, but it allows the university to demonstrate how good 

it is, and attracts the right staff and blah blah blah, but all the true surpluses 

come from students, teaching.  (A2.7) 

That’s why research institutes exist ...with core funding.... Universities do it by 

moving money across from the other side.  And I think every university will be 

exactly the same, apart from maybe some of the Cambridges and Oxfords that 

get huge income from their alumni...that is not a sustainable position going 

forward.  (A2.9) 

it is not a great time, the university has lost all its flexibility financially now 

which I am sure will be felt all thought the university.  (A3.1) 

cross-funding is going to be difficult now.  (A3.2) 

I think we have to worry about the scale of funding that’s available. And ..the 

university is going to change their research funding structures so they are not 

going to rely on funding from the Arts department. From the humanities 

students coming in from China and paying full fees. There would clearly be an 

effect on us if the university decides it can't, if they can no longer extend our 

accept our funding in future because they can't afford to accept it. (A3.5) 

It will reduce in BHF by 50%, Cancer Research UK the same. So the lack of 

fund raising opportunities, the shops being shut, charities are slashing their 

[research budget] there is a £200 million deficit what's the last thing I saw 

which is asking governments to match. to fill up the money that's missing, to 

allow BHF and other the charities to continue to fund at the level that used to 

be funded.  (A3.8) 

they are very aware of the costs, every research grant that comes in will cost 

the university x,y and z, but until this point the foreign language, the overseas 
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 students were cross-subsidising it underwriting kind of world class research to 

happen. That's now stopped.  (A3.9) 

this might happen again, it may build up over 20 years’ time when another 

virus comes out and hammers us again.  So the argument we have got is with 

this method of cross-subsidisation is actually not acceptable for good quality 

research.  (A3.10) 

...student numbers go down I start to worry, because I rely on that teaching 

income to offset the other costs. ...And especially now with covid, that’s all I’ve 

been focussing on...I can’t afford a dip in overseas fees...I rely on the overseas 

fees to offset things like facility A.  (A4.14) 

it's almost a perennial thing isn’t it, talking about the pressures that 

universities are under financially and local authorities and various other 

agencies, but we know we, for many of them now they really are at a crunch 

point. And their ability to fund the deficit, you know it can't be taken as a given.  

(O1.18) 

They aren’t there for profit, they are there because they are important 

university facilities that underpin critical early phase research. ...when the 

finances of the university and the [partner organisation] deteriorated, 

exacerbated by covid, at some point they just say enough is enough.  (B3.7) 

Table 42: (H.36) Shocks to the sector challenge whether cross-funding is viable as a workaround moving forwards 

 

In interviews undertaken contemporaneously with the shock wave of the pandemic, 

and after the announced closure of one the facilities studied, several participants raise 

concerns regarding the future viability of cross-funding.  

It only hits hard when your students don’t come, with a Covid outbreak. And a lot of 

universities …have really been going down a sticky road where they subsidise a huge part of 

the one business with a profit making side. And it’s scary when one of them collapses.  It will 

be interesting whether in the future the demand will be for [the] full economic cost [of 

research]  from funders  (A2.8) 

Sector wide, within funding bodies and at governmental level, the premise of cross-

funding is built on the assumption that part of the cost of research would be funded by 
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student teaching. This relates to a belief that research pedigree is of value to students and that 

the research environment imbues quality to education especially amongst Russel Group 

research intensive institutions. In the interviews this was described as an ‘unstable model’.  

Beyond the financial impacts of Brexit and the pandemic which could make cross-funding of 

research less viable, participant B4 in particular references evidence of some changes in the 

positioning of the primary missions of the university within which facility B resided.   

from the VC downwards saying these students are the core of the university.  That 

kind of language that narrative wouldn't have been here 10 years ago. It was more like this is 

a research university, in which these students come in who are lucky to be part of this 

amazing intellectual endeavour. And we will educate them in that context.  (B4.22) 

Students and educational quality are felt to now be taking independent primacy over 

research.  With this changing culture in academia gaining momentum prior to Brexit and the 

pandemic, where does this leave cross-funding to offset costs of research and viability of 

STEM facilities in the future? 

 

(H.37) Funders unwilling to support covid related project funding losses  

First 

order 

Category 

Illustrative Quotes 

H.37  

 

 

 

 

 

 

 

 

 

..And we are waiting to see whether the funding body will refund or cover the 

cost of those animals or whether that has to go against her grant... So we are 

saying, well would you like to start with 4 and see how things go at the 

beginning of August? And she’s saying ‘no because we’ve got to get them 

done’.  .... And if we go into another lockdown for whatever reason then we are 

back to where we were before. So the risk levels are definitely higher at the 

moment.  (A5.2) 

we basically would have been closed for two years and that would be a huge 

amount of money that we would have haemorrhaged over a 2 year two year 

period… And, after that two years we would have been in a position where we 
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would have had to replace the magnet as well.  (B4.16) 

I can see now retrospectively with the pandemic hitting.... when you come to a 

point where you've got a global pandemic, that's going to last two years of ..a 

magnet towards the end of its life span. Maybe it's not such a stupid idea to 

say, actually. We're just going to close this.  (B4.25) 

I think it has a much longer half-life than when the vaccine comes in….I think it 

is going to be a longer impact than people will think  (D1.40) 

those would then transition to become academics in the centre....it is 

increasingly clear that it will be impossible to deliver. Because we haven’t 

been allowed into the centre since March  (D1.41) 

I put in a very very detailed explanation of why we needed an 11 month no cost 

extension. And we were given 3 months  (D1.42) 

the university has basically now declined to make a contribution, citing this 

very difficult financial time.  (D1.43) 

some of them, I think, generally have a case that COVID has hit them very 

hard. Of course they do. But for others, it's going to be a little bit of a blanket. 

‘You know, we were probably doing OK and then to the COVID has come 

along and now we need extra support.  But you know, regardless, where's the 

money coming from?  (O1.22) 

Table 43: (H.37) Funders unwilling to support covid related project funding losses 

 

During the pandemic, the U.K. Government stepped into enable employers to 

furlough staff, thus reducing the salary burden of staff that were not able to work through the 

pandemic by 80%.  Some businesses also qualified for financial support packages.  STEM 

facilities within academic institutions could access furlough schemes (reducing core staff 

costs) but could not secure financial support to cover non staff costs. STEM facilities usually 

contain high value equipment with very expensive support contracts.  The support contracts 

associated with imaging equipment at two of the facilities studied range from £90 to £600K.  

These contracts continued to tick away throughout the pandemic when the facilities could not 

be used due to lockdown. 
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we are about £600K pa. So that’s what I say is the nasty shock, given that the only 

source of income is the access charges, you can see that it is quite hard to sustain that. And I 

think, you know I’m not sticking my head in the sand, but it is worrying, and this period, 

Covid, which has impacted things massively, is a major concern (D1.15) 

Additionally, project awards intended to cover research salaries, consumables, and 

facility use over a fixed window of time to deliver a project have at the time of writing, in the 

main not increased. Instead, the value has been steadily eroded by partial salary costs, loss of 

consumables, and in some cases, projects being terminated early, thus incurring wastage.  In 

the case of animal based medical research, Code RED ‘culls’ were unfortunately necessary 

(as indicated by participant A5).  Charity funders have been particularly hard hit with the loss 

of income streams which fund research.  Their funded projects face a particularly serious risk 

with limited ability of the funder to assist, other than though no cost extensions.  Participant 

D1 indicates that even no-cost extensions have been shorter than requested. 

Participants have indicated instances of their institutions declining to participate in 

funding applications where the institutional contribution was felt to be too high in the current 

climate.  This in turn affects the income of the facilities built to accommodate those studies. 

Beyond the immediate impact, participants are seeing waves of disruption to STEM 

ranging from early closure of a facility due to the two years of Covid related disruption 

falling in the latter years of the equipment’s expected research life.  With no realistic 

expectation of future capital funding to replace the equipment as it approached end of its 

useful life as a research tool, covering the costs for 2 years to re-open a facility with aged 

equipment was seen as unwise. 

In addition to the wave of funding impact directly attributable to the pandemic, 

participant D1 warns of longer-term effects on the human capital of research as current 
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generations of new researchers are at risk of failure to launch onto the next phase of their 

early research careers. 

it comes back to the main currency which is the people. Those fellows who are going 

to drop off. Without papers, without data, there is no contingency fund that we can pull in  

(D1.44) 

This presents both a personal negative impact to current early-stage career researchers, but 

also raises the spectre of a contraction of the research community with a ‘lost generation’ 

potentially impacting future decades of research capacity. 

Participant O1 sums up the situation well with a concern regarding survival of 

facilities impacted by the pandemic. 

There's no big COVID recovery fund for high tech centres in universities, so far as 

I'm aware. You know, it really does beg the question ...- really will they survive? Can they 

survive?  (O.23) 

 

Second order theme I – Design MIS to track & report income as planned 

 

(I.38) Wider value not tracked and reported in financial assessments once operational  

First 

order 

Category 

Illustrative Quotes 

I.38  we know that teaching subsidises research to some point ...if its known and 

accepted so that if the university wants to invest £300K PA on facility B because 

it returns XYZ, then the university can make that decision to invest that money 

into that area. But we don’t look at the whole value chain. So we don’t know 

what facility B really brings in for us or not. ...we don’t monitor any of that 

through properly so the only metric that we’ve got is that we are spending 

money on it.  (B1.1.15) 

...or we’ve got kind of got ridiculous data being produced by academics such as 

when [they] put down £50M of research funding. But that’s not what’s passed 

through facility B. ... it would never have gotten funded in industry, but in a HE 
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sector, even if facility B was loss making but it could map through to all of the 

performance indicators properly, with a clear vision and a drive and a pathway 

into the future, the case could have been made to retain it.   But none of that is 

there.  (B1.1.16) 

It’s the whole value chain...  hopefully we can get better reporting as we 

develop our Management Information Systems.  That is kind of critical to 

understand where the value is created even if the facility requires investment. 

Because as long as the value creation is greater than the investment, there will 

be a business case.  (B1.1.17) 

we’re not very good at building into business cases for example the QR money 

that will be generated because you’ve had very good REF output and very good 

impact cases for example. I don’t know whether any of this is true or relevant 

but you can’t factor in undergraduate students that come because it is a 

university that has a fantastic reputation contributed to by the value of their 

research. These slightly less tangible things, that’ll probably part of the 

business case actually, but are never quantified. And when it comes to the 

faculty bouncing their books that's irrelevant.   Because the faculty manager is 

being held to a different set of standards, than the business case was established 

on.  (B2.6.1) 

It is really important, and simple visuals like that with numbers [that are] 

reliable, but also which are dynamic and draw on existing data sets. ...you know 

publications, students, direct money in, grants across the whole university 

actually.  (B2.11) 

they develop those stats that are updated annually as dashboards. And it’s 

always a struggle to get data...they are moving on to power BI so they should be 

able to at least partially draw on systems.. [for] something more visible to show 

people...for meetings so we can see at any given quarter what the position is.  

(B2.12) 

we do do it annually for exactly that problem....[but] our finance systems don’t 

record quite a lot of the information that we need in a consistent way.  (B2.13) 

some universities ..embed their research centres within big schools.  ...in the 

final, final account you can kind of bury the loss on the research facility in the 

other bits of the business or that business unit.  That’s the solution, but it’s not 
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really a solution because it’s not really addressing the issue of – why are we 

doing this? Are we accepting that it’s going to make some loss? Can we see the 

collateral benefits of having it....we got a £10 million grant in, of which £100k 

is being spent in the research facility -  we wouldn’t have got £10 million 

without the £100K.  ..That’s really difficult for accountants to deal with, and for 

the leaders in the organization, that’s just about what they feel about their gut 

feeling? It’s not…they can’t account for that, you can’t bean count that really.  

(B4.11) 

if there’s lots of other value in them. If they’re helping to attract students. If 

they’re helping to achieve profile or whatever, then you have to start to 

monetize that. And get that resource somehow, either explicitly or implied into 

your, your know profit and loss account, so that you can demonstrate that, you 

know, you are worth keeping going.  (O1.21) 

 ‘you know, we’ll worry about later, but yeah, surely it will be within an 

acceptable range, and we can justify that because we say ‘oh, we’ve got this on 

the front cover of our prospectus’, and it’s probably attracting students. And 

even if it’s only attracted, you know 100 overseas students you know, cor, look 

at all that money that’s worth, you know that covers the loss, and all the kudos 

and blah blah blah, so yeah. 50 grand it’s cheap at half the price. But then 

when it's £150-200K, and you struggling to actually see what other benefits it’s 

generating. Yeah, you’ll get away with that for a year, maybe not two years, 

maybe not three years. And suddenly you got a half a million pound deficit. And 

it’s not getting any better. And someone somewhere is going ‘We just cannot 

afford this’  (O1.31) 

Table 44: (I.38) Wider value not tracked and reported in financial assessments once operational 

 

A recurring theme within the data is inclusion of income streams in the justification, 

without budgeting for the costs of corresponding features, governance and specialist staffing 

carried forward into the operational plan.  There is an assumption referenced by participants 

in both facility D and B that rare combinations of skills can be found in order to deliver the 

business model. The missing skills range from research sector specific business development 

experience to highly niche scientific partner engagement. These skills would be essential to 
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the establishment of key income streams, yet the facilities opened without those skills in 

place and no plan for how to develop or acquire them.  In the example of the facility which 

closed, those skills were not found throughout the facility’s operational life. 

At the business case development stage, the wider benefits of the facility to the 

university are often included. These income streams strengthen the case and offset potential 

operational deficits.   

these slightly less tangible things, that’ll probably part of the business case actually, 

but are never quantified. And when it comes to the faculty balancing their books that’s 

irrelevant.   Because the faculty manager is being held to a different set of standards, than 

the business case was established on.  (B2.6.2) 

There is a strong belief in these wider benefits, but too often no Management 

Information System (MIS) is in place to track the impact of these benefits, nor is a plan made 

to quantify and include the value of these outcomes in the reporting on the facility once 

operational.  

I went to the council and, at the end the Vice Chancellor said are you sure you can make this 

work? Well there’s only one answer I could give really so I said yes. But what had actually 

happened was that the business case, we had had a lot of help from the central university. 

Which included lots of income lines which have since borne out to be not to be valid. For 

example ...postgraduate teaching.., we don’t get any of the income from that. It just 

disappears off to the university. Then there was a budget line that was about, technical 

services you know manufacturing small pieces. And that’s just disappeared off. So our only 

source of income is the access charges.  (D1.5) 

The reality in operation is that these benefits usually disappear as either not 

deliverable by the facility (due to missing features of the facility or missing skills, or by being 

accounted for in other areas) and the facility is assessed purely on the profit and loss income 
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generated by use.  When facility staff attempt to estimate / value the wider value of research 

generated, the estimates are treated with scepticism by finance and new senior leaders. 

Participants consistently reference teaching income as cross-funding / underwriting 

losses on research.  That said, where high-cost academic staff salaries are included in the 

facility accounts, there is no valuation ascribed in the facility accounts for delivery of other 

income streams such as teaching.  The weight of the cost of academic salaries on a facility 

can drag the facility further into the red.  In one of the facilities studied, the re-alignment of 

this cost took place over five years after the opening of the facility, and other academic costs 

identified for realignment were ultimately never re-assigned. 

my salary was 100% to be recovered by the facility.  And yet I’m teaching on the on 

the Masters programme.  (D1.16)   

This ‘muddying’ of the facility accounts ‘waters’, further complicates perceptions of 

viability.  Income accounted for elsewhere, and costs which should be accounted for 

elsewhere make the facility appear more costly and less viable than envisaged in the heady 

days of the concept development. 

 

(I.39) Disinterest in presentation of facility level MIS and implications for perceived 

viability 

First 

order 

Category 

Illustrative Quotes 

I.39  

 

 

 

 

 

 

 

A further issue was the mode of presentation. As finance had not had time to 

complete a full finance report, they had simply created a print of a single A4 

PowerPoint slide with their view of the inflated deficit figure in a monstrous 

font size, three inches tall.  I raised the issue of the presentational approach of 

laying out a figure in that way and its impact on decision making.  That year we 

had been discussing a net year end figure of ~ £70-80K taking account of the 

salaries which should not be included, and one which we had succeeded in 

arriving at.  (Vig 1 Extract August 2018) 

Table 45: Disinterest in presentation of facility level MIS and implications for perceived viability 
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A significant barrier in managing perception resides with the Management 

Information Systems of universities.  University reporting systems tend to capture only profit 

and loss data related to specific cost codes. In the case of STEM research facilities, wider 

value such as: Student fee income, REF returns, income dispersed from grant awards to other 

university facilities and across the research group as part of complex project delivery, 

recovery of PI salary etc are overlooked. This means that 94% of the direct income related to 

a facility is not shown in that facilities financial reporting. (This figure is very conservative as 

it also excludes linked REF, PhD and Fellowship related income) source – HEI B data from 

2020.  If only 6% or less of the value of a facility is visible, how can its full value be 

understood by decision makers? 

 

(I.40) Complexity of funded organisations can be difficult to unpick.  

First 

order 

Category 

Illustrative Quotes 

 

There probably would be more discussion if there was more transparency. Uni 

C do tend to keep things opaque….it’s become a black box in essence and we 

can only assess it on an annual change  (C2.8) 

it had quite a senior sponsor. But it went round in circles, with this kind of thing 

of like as we discussed, you know this spurious complexity. Almost kind of like, 

yeah, if you delve into this well to the point where you actually get it so it feels 

right, actually, you’ve gone so far that you can’t report it anymore  (O2.7) 

there are only a few people who really know the, where the money gets reported  

(E2.5) 

Table 46: Second order theme I – Design MIS to track and report income as planned 

 

Financial management information in universities is incredibly difficult to unpick and 

often creates an impression of precision without being precise or informative.   
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and finance are like ‘no no no’ we accounted for all of that money in year one and we’re now 

in year 3. But the money goes out annually and the money that pays for it comes in annually 

so what’s the problem? And my boss said well I can read the paper but I can’t help thinking 

but it’s like one of those street hustlers with three cups and a ball.  (B2.14) 

Attempts to unpick it usually fail with an impression of playing ‘chase the lady’ with 

the finance department.  Lack of confidence in the numbers further confounds confidence in 

viability.  

it’s that thing of the falsehood of the precise looking numbers if you see what I mean? Yeah, 

if they were perfectly round and just kind of like yeah, like we discussed it:  10%, 20% 40%, 

everyone would go like ‘OK cool, like we get that you aren’t totally guessing and there’s 

some method in your madness’.  (O2.5) 

  



  161 

4.6 Regulatory Layer 

 

 

Figure 11 Gioia Aggregate Dimension – Regulatory Layer 

 

Second order theme J – External Regulatory / Funding context 

 

(J.41) Rewards for ‘getting it wrong’.  

First 

order 

Category 

Illustrative Quotes 

J.41 I’m afraid some of them get to the stage where they become too big to fail, and 

failure is too embarrassing.  And then it is a case of, how on earth do they find 

money to bail them out (O1.17) 

they will play hard ball, although sometimes they too find themselves in a 

slightly curious situation.  It’s a bit like the old one of you know, ‘you owe the 

bank £1000, and you’re in trouble. You owe the bank £100 million. The bank’s 

in trouble.’  (O1.37) 

we had one in one report, a table of output shortfalls. Here are all things you 

failed to. You know, you failed to work with all these people and then a total at 

the bottom.  And the instruction from the Funder was ‘can you remove the 

total?’ Because it looks too bad (O1.39) 

the total is, you know, actual total projected, total shortfall percent, and the 

shortfall percent was hefty. It was 35% below target. And their thinking was 

that people might not bother to add them all up and therefore they won’t see 

how big the shortfall is. And obviously well, I was in that meeting and 

suggested that that was somewhat disingenuous, and was told in no uncertain 

terms by the by the funder who was also paying for the evaluation: ‘You will 

not be paid unless you agree to take that out.’  (O1.40) 
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My principles are over here. My ability to pay staff and bills is over there. It’s 

a horrible, horrible situation to be placed in.  And we have had situations 

where we have absolutely stuck to our guns and refused to change things. And 

but even then you know, we’re presenting a report to a client. The client can 

then do what they want with it.  (O1.41) 

on a very very few occasions have changed things.  So ‘woah hang on this is 

our report, it’s got our name on the front and you’ve changed the content…..it 

was. Basically ‘it’s our report. We can do what we want. We own the 

copyright. We fund it whatever’. So well, OK, take our name off it. It’s your 

report, its your report. But yeah, if we if we have provided some of the content 

for ‘your report’, then you own it and that’s where we left it. So our name went 

off it, and we had nothing to do with them ever again.  (O1.42) 

I have to say, I know, you know, some of our competitors, many of our 

competitors are absolutely brilliant, we get on very well with them, they take, 

you know, the same kind of ethical approach that that that we do. There are 

some where essentially their starting point is: Client, what would you like us to 

tell you? And we will fashion a report, which does that.  (O1.43) 

Table 47: (J.41) Rewards for ‘getting it wrong’. 

 

External sector regulation permeates the internal behaviour of the institutions in 

interesting and unexpected ways.  An emerging theme across several participants was the 

implied, and in some cases called out, (independent funding assessor O1’s contribution) lack 

of apparent accountability.  That this is characteristic and endemic in the sector. The free 

reign to invent numbers without evidence, the lack of consequence for staff involved, the 

tokenistic career credential benefit of being able to ascribe the development of a major 

facility to one’s career, but then walk away from the financial outcomes is quite astonishing.  

This aligns with the earlier data relating to Fairy-tale business cases, and the subsequent data 

regarding unhealthy competition.  

Capital funding is perceived as an end in itself and is to be pursued without concern 

for the future. The reward is in the securing of that capital, but for the main part no sanctions 
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are apparent for those pursuing funding based on inventions and fairy tales.  The staff who 

face the consequences are those to whom the facility is transferred after opening. Subsequent 

Deans and Heads of School and the staff within the facility desperately trying to deliver 

income streams that were overestimated, are not ascribed to that area, or require features and 

skillsets that don’t exist.   

if a funder has invested heavily in a facility, yeah, if it was a modest investment, they 

will, and it hasn’t worked out. They will be all over it. ‘You’ve wasted our money. This is 

disgraceful black mark against you’. If it’s a big shiny facility, it’s like ‘****. Is there some 

way that we can spin this so it’s not quite as bad because it’s not just reflecting badly on 

them, it’s reflecting badly on us?’  And I have been in some very uncomfortable meetings 

with funders, where our report has been absolutely clear. The evidence has been there. This 

isn’t based on, you know, bits of hearsay and anecdote, it’s clear evidence. Facts which have 

said, you know this project has not delivered on the scale that was expected. And a public 

sector funder asking if we can’t present that in a way which isn’t quite so obvious (O1.38) 

The most surprising contribution relating to funder behaviour regarding getting it 

wrong.  Sector assessor O1 has experience of findings being suppressed and of being put 

under pressure to modify evaluations, rather than the funder calling out problematic awards.  

This colourful finding aligns with elements of interviews from Facility A and D.  In a sense 

there are implicit tangible rewards for ‘getting it wrong.’ 

 

(J.42) Optimism bias among funders - operational cost usually not their problem   

First 

order 

Category 

Illustrative Quotes 

J.42  

 

 

So there’s quite a big deal there about those sector funders and their 

expectations of how they would miraculously find a lot of activity to justify 

their investment in building this.  (A4.2) 
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they seemed to have taken the model of the capacity and throughput we had 

before and naively doubled that, and assumed that we would be about to bring 

in that demand.  But I don’t know how they came to that conclusion.  And 

they’ve had two Chief Operating Officers since then. And having spoken to the 

current one and she says she doesn’t know.. there are limited notes on it....they 

were expecting.. they would suddenly miraculously find custom to use this 

facility and that was obviously part of their business plan.  (A4.3) 

And what they have is another column where it says whether they’ve been 

introduced by Funder X.  And on each line it says no.  And that has been going 

on for at least a year plus… and I’m calculating their levy and they’re saying 

but that’s tiny and I’m saying yes because you haven’t brought anything to us. 

So they’ve now changed it to a subscription model.  (A4.5) 

And they needed to justify their return on investment and the saying to me but if 

you do it on this basis then our return on investment will be 25 years plus. And 

I said yeah that sounds about right. And they’re saying but most things would 

be under 10 years for a research building, and I said not on [this type of] 

research building they are not. You are in dreamland if you think you can get 

them to break even within 10.  And they all looked a bit surprised when I said 

that. (A4.6) 

So any centre is ‘Playing the game’, shall we say, very often of seeking to tick 

as many boxes that are funder has listed on its funding criteria, in order to be 

able to get the funding. Now, that's fine as far as it goes. However, there comes 

a day of reckoning when they have to say. And yes, we have done those things. 

Yes, we have achieved those things, and that's where places become unstuck.  

(O1.1) 

you will have an individual, sometimes third party, somebody to whom this is 

subcontracted, who will write the funding application. And it will wax lyrical 

about the fact that ‘ooh to give us the money for this centre and it will help you 

to deliver this strategy, and it will deliver these jobs which are in line with this 

other strategy and blah blah blah and give us the money and it'll be great. And 

the funding goes fantastic. That's just what kind of what we were looking for. 

Have £20 million. And then that person goes off, and the poor souls who are 

left to then run the centre go : ‘Oooh, we, we never promised this! We never 
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suggested it could deliver any of this. (O1.2) 

Of course it couldn't.  Or actually, thanks very much this lovely centre. These 

are the things we wanted to do. Never mind what the funder wants it to do. 

These are things that we wanted to do, especially if it's housed as part of 

another organization. They're much more inclined to be steered by the strategic 

objectives of that organization rather than the funder 'cause that's who they see 

everyday. That's that's the management who telling him every day what are you 

doing, you know, is this getting student numbers up? Is this getting us more 

research contracts, whatever? And so the link between the centre and the 

funder becomes much weaker and broken. Indeed, in some cases, where the 

centre loses sight of what it was supposed to do.  (O1.3) 

And it isn't until the point at which some nasty evaluator, comes along and 

says, you said you were going to do these things? Did we? I don't know about 

that. And that's when it can get really very uncomfortable. (O1.4) 

And the shots are fired, usually in the direction of the evaluator rather than 

anybody else as we as we tend to find. But there you go....because, you have a 

funder who is really disappointed. They think they knew what they were 

funding, and they've actually bought something slightly different, and they're 

answerable......so it's all very embarrassing from their point of view.  And the 

centre is thinking well, you making unreasonable expectations,  ..it's just what 

they signed up to.  And we're in the middle trying to write an honest report  

(O1.5) 

Table 48: J.42 Optimism bias amongst funders - operational cost usually not their problem 

 

In capital bids, viability of the downstream facility does not appear to be a key 

priority of the institution at the funding application stage, though this this is not always the 

case.  Funders reviewing applications struggle to understand the wider business model of the 

institution in order to decide whether the figures presented to them for investment makes 

sense.  HEI’s recognise that their MIS systems are limited.  Funders scrutinising applications 

for awards have even narrower field of view of the reality of the operational costs and future 

income required.  While they are usually not directly responsible for Operational Expenditure 
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(Opex), a non-viable business case based on inaccurate / unrealistic figures raises questions 

regarding whether the funding could have been better invested on another grant application.   

people will tend to tell the funder what they want to hear, whether or not they could 

ever deliver it...it's always a case of, yeah, once we've got the money we will do good things 

they'll be OK won't they? (O1.6) 

Participant A4 has significant experience of the economics of facilities both in the 

NHS and HEI.  They have observed that funders can similarly suffer from optimism bias 

related to STEM facilities, and the tendency to inherit loss making outcomes from business 

case decisions of their predecessors.  

there is naivety in thinking that there would be all this extra business ...and if there 

was an extra work wouldn’t have come to us anyway?  So now...they are having to justify 

their investment in our facility to the government through this extra business. And we’re 

saying well there isn’t any because, it’s your extra business to put in here not ours.  (A4.4) 

Funders can struggle to understand that capital award decisions are being made on 

non-viable predictions of future use.  Where funders have a joint role in the success of the 

facility, estimates and plans for viability can be based on just as questionable a basis as the 

plans of the institution.   

 

(J.43) Funders unable to assess impenetrable institutional data to detect flaws  

First 

order 

Category 

Illustrative Quotes 

 

I laughed...on your version of the business model we would have to have to 

bring in over £100,000 income for you or by you for us. Just for covering 

running costs. Do you know that this whole institute only brings in (because it 

was based on overheads on grants)?, so you’d need to bring in over £100K in 

grants.  This institute with an income of 30 million a year brings in just over 

£250,000 in overheads. And they went very quiet.  ...so if you extrapolate that 



  167 

£30M to get £250K worth of overheads, so look at how much income you are 

going to have to bring in, if you want to bring in £100,000 worth of overheads.  

And there was silence.  And then they went ‘Clearly our model is wrong’. And I 

said yes I think your model is wrong. (A4.8A) 

They were thinking we can put overheads there, inflation there and that is how 

we will recover the money.  But that’s just not how overheads work.  (A4.9B) 

I don’t understand why it brings in such little overheads’. And I said That’s 

because the university only gets about 80% of it grant value and then that 

difference, that 20% has to be first deducted from the overheads. So you don’t 

even get the full overhead to begin with. And they said well how can the 

Institute run on £250,000 worth of overheads . And I said well it doesn’t. 

That’s why it’s got Masters courses.  It has other income streams to make itself 

break even. (A4.9A) 

‘looking at this and your NPV is really bad’ and I said ‘yes it is’. Its because 

you are using it over 10 years, because that is what [the funder] asked for.  

And I wrote a paragraph that basically said, an NPV on any scientific research 

facility over 10 years ..will always be a negative NPV. ..I’m not going to lie to 

you, I’m not going to pretend that it’s going to happen, because we know it’s 

not. And the feedback was ‘well that’s very interesting because we’ve had other 

facilities that say they can break even in the 10 years.’ ‘ Well they’re probably 

lying through their teeth ‘   And he just said ‘well I don’t see how you can say 

that’  and I said ‘Well I can say that because I’ve worked in other universities, 

And they probably don’t have the depreciation in, or have under estimated the 

running costs, I’m telling you now that no big facility of the scale of this large 

piece of equipment would break even’.  (A4.20A) 

Table 49: (J.43) Funders unable to assess impenetrable institutional data to detect flaws 

 

Funding body focus on capital rather than operational funding, opaque institutional 

information, and limited consequences for getting it wrong create conditions for a sense of 

entitlement and territorial behaviours illustrated by participants A1 and A2.  These 

contributions align with the views of external assessor participant O1.  A disconnect is 

constructed between the plan submitted for funding, and the reality of the operational costs of 
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the facility.  This disconnect comes to light later at the point that the centre is evaluated by 

external assessors. 

 

Within institutions, even senior leaders with commercial skills can find it near 

impossible to visualise and trace the financial model of the institution.  While this lack of 

transparency is usually not deliberate, it can mean that funders are unable to assess business 

cases associated with grant applications in sufficient depth to detect flaws. 

there is this thought process that all buildings will break even within 10 years.. that just 

won’t happen with [this type of] research building....And [the funder] said well nobody 

highlighted that to us and I said, well nobody asked....  The person that you [were] 

negotiating the business plan with was the previous director ...they were always over 

enthusiastic and optimistic .  I can’t believe you just did it on one person’s say so.   We just 

thought it was a grant from you... (A4.7) 

Where passion for a project rules reason, institutional applicants can present an overly 

optimistic view of the business case.  With university finances difficult to unpick by even the 

internal experts, what hope is there that the funder can realistically identify the flaws. 

 

(J.44) Limited resources drive territorialism - Competitors perceived as threatening and 

funding as a competitive advantage  

First 

order 

Category 

Illustrative Quotes 

J.44  

 

 

 

 

 

they are getting grant money, which they are spending in their own facility, 

which is hopelessly out of date now.....but they would rather do that than come 

to [Facility A] and you know, so that’s the challenge we face.'  (A1.2) 

I would say that there is a strong incentive, and its cost.'  (A1.4) 

the problem has been with the top two or three layers of [competitor 

organisation] administration. There is a real problem with getting into bed 
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with university.'  (A1.5) 

And everyone was extremely happy with this, apart from the people at the 

top..... and they said no we want our own [key equipment]. So they went out 

and bought a new one.'  (A1.6) 

if we could get who are the purse string holders, and the administrators, and 

the scientists in [competitor organisation] entirely on side, .....and the goal 

would be to get it busy and getting science out, which in itself would be its own 

attractant, then a lot of them would join up. But, that day is yet to come.'  

(A1.8) 

If the workload improved we could take on their technical assistants, the whole 

works. There is enough work for everyone to go around.  It would be just far 

more efficient if it were done in [Facility A], and that’s the hurdle that we’ve 

got to get over.'  (A1.10) 

When we started the building, we tried to get [an adjacent institution] to come 

on board ....But the talks on that broke down.  And they went their own way 

with funding, so that was disappointing.  ...And you might think, oh they 

compete. But they don’t really compete.  (A2.23) 

And they ask for reviews and the reviews always come back with the same 

things.... that we must jointly own the facilities, and we must focus to where 

they are most appropriate should happen.  You know and so, we should never 

try and replicate containment facilities.  [Adjacent institution] have lots of 

farms, we should do all of the production type studies there.  And we have the 

surgical capability at Facility A. (A2.24b) 

The institute above have their own surgical facilities.  ...You would have to 

have joint ownership.  The politics prevent that and so we do duplicate on 

certain levels, but I think its manageable.  (A2.25) 

....if you are split, ...it becomes about infighting....  Other schools ..say that they 

love the way we've done this, And I say well it won't work for you, ...because 

you've got three schools in one building.... You haven't factored in the three 

different schools effect.…. the reason that this campus works, Is that it is all 

one school....everybody knows that facility A is making a loss,... You wouldn’t 

hear any of them saying ‘well we have to underwrite it with the teaching’, that 

doesn’t even come into the conversation. Where if it was run by three different, 
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if I had each of them with their own entity and worrying about their 

contribution, that would be the first thing that would be the sticking point. ‘well 

I’m not giving you the money to offset that’.  (A4.12) 

Table 50: (J.44) Limited resources drive territorialism 

 

Human factors start to get in the way breeding a kind of territorialism in the face of 

limited resources.  With consolidation of historical institutes and the footprint of specialist 

educational and research providers becoming blurred, there is noticeable predator / prey and 

competitive elements indicated in participant responses.   

So I think it may well come to that and they will say ‘look why are we spending so much on 

duplicating research facilities in sites which are 2 miles apart, this makes absolutely no 

sense.’....I think the bottom line is, [the competitors] see the university as some sort of big 

skulking bear, just waiting to consume any of its rivals'  (A1.9) 

Much like the ‘tragedy of the commons’ competition for resources takes precedent 

over common good.  Participant A2 refers to multiple reviews indicating improved viability 

can be generated from use of shared facilities, this is often strongly resisted.  

The university tried ...to merge with [adjacent facility], and then the board of 

governors....were scared by the concept of it disappearing into the university... so they pulled 

out of it...  And as a result the university set up its own arm!  I think the principal was so 

annoyed, so angry that it had gone so far, that we’d done a huge amount of work, and they 

pulled out at the last minute....  but that’s the history behind it, an angry principal.  (A2.26) 

In some areas it is described as being justifiable, but in others, human factors relating 

to security and control are more at the fore.  In some cases, the sticking point relates to shared 

losses and cross-funding, in others it seems apparent that the issues are more linked to 

defending the wider integrated whole and discrete identity of the individual institutions in the 

face of perceived risk of future merger. 

I think fundamentally yes it’s about losing one’s administrative autonomy'  (A1.7) 



  171 

Second order theme K – Monitor conflicting stakeholder targets 

 

(K.45) Space charging model reduces perceived or real viability by either driving up 

charges or under-recovering real costs. 

First 

order 

Category 

Illustrative Quotes 

K.45  it’s like some kind of madness.  I think we should be seeing some sort of actuals 

charged out rather than budgeted.  So we know what we spend on energy, so we 

could charge it from that.  I’m a finance person and I want the university to be 

sustainable, but even I can’t stand up and justify that. And that’s where I think 

the whole costing is wrong as a single view, rather than the dynamic cost that it 

really is  (B1.2.10) 

What we actually need to do is agree a way of getting the overall cost of all of 

your activities dealt with. So there’s enough overhead in the system to be able 

to deal with the problems that we have today. Before we start saying, ‘wouldn’t 

it be nice if we built an ivory tower over there for this particular thing?’ I just 

think it’s a bit of a failing of universities generally. It’s something that a lot of 

the higher education space managers group talk about at length, which is it’s 

much easier to concentrate on the ‘new thing’ than it is to look at how you deal 

with the problems that you’ve got?  (O2.1) 

But we generate this ready reckoner that has these fantastical values that are 

down to the pence. And, well, that implies that there’s science there. And then 

you start to dig at the science and you think ‘well this isn’t very scientific’. A 

bit, yeah, it starts to, well doesn’t necessarily fall apart. It probably stands up to 

some level of investigation. But it it’s not wholly satisfactory, it doesn’t 

necessarily fit for all purposes  (O2.5) 

it’s giving everyone the impression that the black, you know, the all powerful 

black box knows all and is right.  And probably the level of inquiry that goes 

into actually how it all fits together. It’s probably not quite so great  (O2.6) 

Table 51: (K.45) Space charging model reduces perceived or real viability by either driving up charges or under-recovering 

real costs 
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The complex nature of universities means that one space is not at all like another in 

terms of its intrinsic cost to the institution.  The attribution of central costs to those spaces 

similarly makes little sense when considered at a deeper forensic level.  

It’s like some kind of madness. (B1.2.10) 

A space cost for a research facility will include a contribution to central student 

related costs and vice versa. Similarly, creating a small number of bands of averaged out 

space cost will mean that one area of a university (E.g., high performance computing power 

usage) will be consuming more cost than they are recovering, and another will be paying for 

their costs without realising it.   

...four bands:  0 which is pretty much a barn, yet maybe has a light but not having air 

conditioning, right up to three which is yeah, a very broad band of every kind of very high-

end research facility...  …one of the things I think it’s slightly unfair because at the minute. If 

you got a facility, say like a bookstore. That’s graded at the same cost benchmark as high 

performance computing....they’re both very costly. One is quite costly and the other eye 

wateringly so… you draw a graph and it’s got sort of a doubling curve....three is that bit at 

the end, you know, but that kind of goes from there all the way up to the top of the screen. 

..That’s a big difference, so there’s a lot of smoothing that takes place across that  (O2.11) 

Similarly, agricultural research buildings will be re-charged to the faculty at premium 

inner city office space rates.  Increasing output on areas which are intrinsically under 

recovering due to the space charging model simply increases deficit burden on other areas. 
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(K.46) Misaligned targets (governance and centrally assigned priorities) can hamstring a 

facility 

First 

order 

Category 

Illustrative Quotes 

 

There was also limited understanding of the ( department ) and its operation by 

the (Section in which it was situated). The movement of (the department) to 

operate within a faculty is a positive structural shift.  (Review document re 

misaligned dept structure 2022) 

‘the growth in alternative income was as requested, yet at board meetings it 

was reported by finance in a negative light as being of less value due to the 

faculty as not ‘traditional research’ income.’  (Auto ethnography Vignette 1 : 

Extract 2016-2018) 

[HEI A] already do a great deal of work with industry and would be open to the 

scenarios that I was encountering blocks on….when the report was taken up a 

level to the most senior leader …They took the view that the status quo..…was 

within the realms of what would be considered normal for a university.  …They 

were not interested in the impact of the conflicting governance on the facility 

viability.  They made it clear that they did not want to have me raise conflicting 

governance issues regarding STEM viability brought to them again.  I was left 

feeling as though I had done something very wrong.  (Auto ethnography 

Vignette 3 Extract 16.9.2019) 

Table 52: (K.46) Misaligned targets (governance and centrally assigned priorities) can hamstring a facility 

 

Misalignment of targets and organisational reporting lines of different parts of the 

organisation can lay a trip wire in the path of a STEM facility. For example, governance is 

often separated from a key activity in order to maintain independence.  However, in the 

example of HEI B, disconnects on the subject of risk to governance negatively impacted 

activity in STEM facilities.  The facilities were located within a faculty, while the linked 

department with whip hand on governance reported to the top line of the university. This 

disconnect in alignment provided a cudgel with which to block all activity which could in any 

way be deemed a theoretical potential risk to regulatory compliance.   
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The (department’s) historic positioning (i.e. outside a faculty structure) in the 

institution worked against an inclusive ..plan since the primary objectives of the [Senior 

Leader] were to ensure compliance rather than consideration of management issues such as 

staffing, supplies, research… (Review document re misaligned dept structure 2022) 

The dissonance in governance acts as a connective tissue disease in decision making, 

where the organisation’s auto-immune system attacks important organs, rather than signs of 

infection. 

 

4.7 Visual methods – alignment of funding with coherence of views of the facility 

 

The following data was gathered during the interviews as a visual method.  Each 

participant was asked if they could pick an image or metaphor that best reflected how they 

saw the facility.  A few of the candidates could not think of one.  It became obvious that 

participants with roles very much aligned to science found this more artistic concept more 

challenging to engage with.  But overall interesting data emerged, especially where images 

within the same STEM facility group diverged as negative / highly dissonant images.  The 

following table summarises the visual data gathered, and assigns a positive / negative coding 

and a classification regarding coherency with the group.  This data is then used to plot each 

facility in a 2x2 matrix. 
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Table 53: Visual methods – participant contributions 

 

The distribution of the responses suggests that participants differ in the level of 

positivity and shared vision for their facility.  Although the sample size is small, and further 

research would be indicated, there appears to be a clustering towards positive coherent shared 

images aligning to facilities with core operational funding and including those with strong 

plans for alternative income streams.   

Strategy and vision for a STEM facility sets the direction of travel and a common set 

of goals.  It is essential that all team members are pulling in the same direction for collective 

activities to be efficient and effective.  Facilities with either mismatched funding streams, 

poor outcomes, or those under heavy demands for operational funding tended to show less 

coherence in their group or divergent positivity / negativity in their imagery.  This suggests 

that there could be correlation between security of funding and the embedding (or erosion) of 

Facility ParticipantImage

Positive 

visual 

Image

Negative 

Visual 

Image

Coherent 

with 

group

Dissonant 

with group

A1 Chimera - Dog - Duck Y Y

A2 Spaghetti Y Y

A3 Excitement & Community Y Y

A4 Bringing people together in multi discipline collaboration Y Y

A5 My life Y Y

B3 A white elephant Y Y

B4 Research Hotel Y Y

C1 Priviledged Y Y

C2 Goose laying Golden eggs Y Y

D1 Complex but ambitious family Y Y

D2 Waitrose Y Y

D3 Cern, Octopus & Beehive Y Y

E2 Lockheed skunkworks Y Y

E3 Area 51 meets playground Y Y

E4 Family playing with a trainset Y Y

F1 Buzzy. The 1st and best party after lockdown Y Y

F2 Conceptual art statue out front of the facility Y Y

F3 Organised Chaos Y Y

F4 Powerful predator with nurturing instincts Y Y

A

B

D

E

F

C
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strategic vision amongst key staff directly involved in the facility.  This unintended 

consequence of the desire to spread funding further could be further undermining competitive 

chances of facilities without core funding with their fully funded peers.

 

Figure 12: Coherence of personal views of STEM facilities 
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5. DISCUSSION 
 

In this section we discuss the findings in relation to the primary research questions.  

Before commencing the primary research phase, I expected the outcome to lead to the 

development of a conceptual model that would enable STEM facilities to improve viability.  

While that is where I have landed, if honest, I anticipated that the elements of this model 

would be strongly linked to alternative income and greater working with industry, and would 

therefore build on the third mission and the Entrepreneurial University concept.  While this is 

still true, the issues to be resolved are more complex than I could have imagined, spanning; 

HEI strategy, structures and leadership, skillsets, funding methodologies, funder behaviour 

and governmental policy.  This is a messy area, far more so than I could have imagined as a 

current practitioner in the sector.   

While undertaking the research, the pandemic struck, bringing an unprecedented 

financial and operational shock, and elevating issues of viability and entrepreneurial 

responses to the crisis into sharper focus.  Facilities that I planned to study were inaccessible 

(both in person and on the phone and by email) as staff at all levels scrambled to close down 

active research, or seek alternative pandemic focussed activity, furlough staff, and plan for an 

uncertain future.   

The first phase of the pandemic undoubtedly delayed my empirical research plans by 

nine to twelve months.  In parallel, and beyond this window, my employment workload 

peaked to new levels as I worked to re-open the STEM facility that I manage during August 

2020.  A cold re-start of research in a ‘Covid-safe’ manner, and adapting to changing rules in 

real-time regarding social distancing, PPE etc required intense focus.  As a result, my 

capacity for undertaking part-time research during this period was diminished. Once the dust 

settled, facilities became more accessible, and the cost of the pandemic to STEM facilities 

was at the forefront of staff thinking.  Participants finally had some headspace to consider 
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STEM viability in this new reality, and I was able to schedule Teams interviews and re-start 

research for this thesis. 

There were surprises along the way.  I was expecting there to be enough industry 

engagement to investigate further.  Commercial relationships are highly prized, and I had 

anticipated that there may be some resistance to opening access and discussions relating to 

commercial partners.  The real surprise was that there doesn’t seem to be that much 

commercial activity at the facilities that I’ve interviewed.  Most are predominantly project 

grant funded or core funded, except for one facility that plans for substantial industry input, 

but has yet to deliver on that target through no fault of the facility team.  Covid has delayed 

the opening of this facility, so this is currently a plan, rather than a reality.  Beyond the 

surprises, I have arrived at much richer and more complex model than I had expected.   

 

5.1 Research Findings 

With regards to my original research questions the following findings emerge: 

 

• Locus and timeline for inception of viability issues 

 

As illustrated in figure 5, the roots of viability issues begin in the original business 

case, which all too often is created simply for the eyes of reviewers.  The driver for this 

behaviour rests in fierce competition for insufficient research funding in the UK.  In most 

cases, the business case associated with the design of a facility is a fabrication designed to 

pass the funder, university, and finance approvals processes.  It is invented to secure capital 

funding and the operational business model of the future work.  Planned income is a ‘fairy 

tale’ as participant A2 describes it. They state that nothing would ever get funded if it 

included the reality.  This problem is confirmed by multiple contributors.   
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Attempts to fuse misaligned capital funding and purpose, combined with removal of 

features at the build stage to meet budget constraints, can crystalise long-term operational 

issues into the fabric of the building.  The arising limitations then compromise income 

streams, without the business model being re-drawn to the reality of what can be achieved. 

In some cases, the timeline for viability issues begins as early as the challenge to find 

funding.  A researcher proposes the need for a facility, but rather than planning for its 

inception and properly validating the business case, the university likes the idea, and sets a 

challenge to find some funding. While this is an interesting acid test of funder appetite, the 

success of securing capital effectively becomes the decision to proceed, i.e., the academic 

research case leads over a viable business case. The researcher then wins capital to fund 

equipment, and the university rushes to build an operational business case around creating the 

facility in which to house it. The size of the market becomes ignored, as predicted income is 

quickly adjusted upwards to stay ahead of rising costs as seen within the aggregate dimension 

‘P&L layer’ with most participating facilities. 

 

• Successful facilities avoiding issues with viability 

 

Facilities which have no issues with viability, are typically supported by either on-

going full or partial operational funding from external providers, or by a business model 

including substantial industry sponsored work.  These funding paths help to support viability 

by covering the on-going operational costs of the expensive STEM assets, and related staffing 

of the facility between grant funded projects.  

Facilities with core funding from national bodies gain both stability, and competitive 

advantage over non-core funded facilities, as their researchers are better supported with staff 

and equipment (even supporting grant application writing).  This creates a two-tier system 
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with a few blessed facilities (typically in the South) that receive a larger proportion of facility 

funding from public and private donors.  Meanwhile, competing ‘non core-funded’ centres 

make do with capital funding alone.  Often, bolting funding streams together to create the 

build.  This can result in a facility that is inherently compromised in design and potentially 

less efficient to operate than facilities blessed with on-going operational funding. 

The REF QR funding is available from the public purse to offset the hidden cost of 

high-quality outcomes from charity funded research.  Yet this balancing funding stream is 

also available to fully funded centres. It is meant to cover cost, but the rules did not anticipate 

a fully charity funded research facility with no losses. This has resulted in one centre (facility 

C) generating a £20M surplus as ‘profit’ from the public purse, which they are having 

difficulty spending. 

 

• Observed interconnections between STEM viability, the Entrepreneurial University 

and knowledge society 

 

As part of the knowledge economy and knowledge society, significant public money 

is directed to research in the UK, both in the establishment of STEM facilities, and in funding 

of research projects.  However, this is an imperfect system with deliberate underfunding, and 

the practical necessity of cross-funding to meet deficits designed in.  The act of deliberate 

underfunding drives specific outcomes regarding the knowledge society.   

On entering an academic programme, students cross back and forth across the strands 

of the quadruple helix occupying a hybrid funding, knowledge generating, and knowledge 

beneficiary role.  As a member of society, externally they may be counted as a societal 

sponsor and beneficiary of the quadruple helix.  Society can to some extent exert control of 

its role in the quadruple helix via voting and governmental change.  In their role as student 

(and later as an alum), they become part of the university, a student co-funder of research, 
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and both a beneficiary and potential co-producer of knowledge.  In a climate of credentialism 

with uneven availability and uneven funding of high-quality alternative career routes, the 

university benefits from the power dynamic, skewing control towards the institution.  At an 

individual level there is no clear pathway for students to resist cross-funding, uniformity of 

highest-level fee structures (U.K.), and the erosion of whole career financial benefits of 

investment in education.  This lack of choice and consent indicates that all is not well in the 

interconnections between STEM viability and the knowledge society. 

STEM viability is an important aspect of the Entrepreneurial University and a stable 

quadruple helix in terms of: ensuring that initial funding capital is well spent, in providing 

high quality research output for the economy (nation and industry), and in ensuring that 

cross-funding of operational losses is equitable for other funders such as the student body 

through course fees.  Industry sponsored research is a valuable alternative funding route to 

address shortfalls.  But this only works where Entrepreneurial University pathways are 

established by the institution, and barriers are resolved. Industry sponsored research money 

isn’t ‘free’, nor is it easy to secure, nor deliver within the traditional academic university 

structure. 

 

• Institutional features of the eco-system impacting STEM facility viability 

 

As seen in Chapter 4, the internal features impacting viability stratify into four 

aggregate dimensional strata: 

Strategy & Leadership Layer - The mindset and appetite of senior leaders regarding 

industrial collaboration and establishment of industry friendly pathways has a direct impact 

on ability to secure alternative income.  Among HEI’s there is a huge resistance to creating 

management structures for customer engagement (such as Ltd. companies) which could make 
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working with industry more viable.  In the single facility studied where an Ltd. special 

purpose vehicle occurs, it was treated with fear by the senior leadership, and was reluctantly 

created relatively late in the gestation of the project. 

The gestation period of STEM facilities from concept to launch is 5-10 years.  

Academic management cycles (Typically 4 years) through Head of School, Dean etc. as part 

of career development, means that decisions regarding the operational business are made by 

the next generation of academic leaders. This leads to dilution of institutional knowledge, and 

inherent loss of love for the facility, as the cost burden of a poor business case is inherited, 

not signed up for. The original decision makers are usually long gone before the viability 

issues come to the fore, so there is no personal consequence from rushing through a faulty 

business case.  The institutional memory of what was agreed to, and why, is no longer there. 

Subsequent academic leaders inherit facilities with big annual losses reported on the faculty 

accounts, and no mechanism for patching up the costs.  For cost saving, it’s easier to close a 

research facility, than to make an underperforming academic redundant, as seen in facility B. 

 

Profit & Loss Layer - There is a prevailing cultural misconception amongst senior 

leaders in higher education, regarding the role of finance colleagues in financial 

sustainability.  In industry, accountants do not drive decision making.  Finance can report on 

what has happened in the past, but they can’t drive forward the business.  Using a TRAC 

based Profit and Loss accounts report for decision making in isolation, without visibility of 

the wider connected value, can only lead to an undervaluation, a negative view of viability, 

and a decision to withdraw support for, or ultimate divestment of the facility.   

Analysis of funding awards to a comparable STEM research facility to facility B at 

HEI B reveals that as little as 6% of award value is presented as income on the facility P&L.  

This visible ‘tip of the iceberg’ income seen in the facility accounts, does not include 
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connected strata of income to adjacent linked facilities, academic staff within research 

groups, and connected collaborators.  Nor does it include REF QR income, valued at over 

210% of the annual income of the facility.  

Management Information Systems Layer - The business case often includes both 

quantified and unquantified value of wider benefits of the creation of the facility.  However, 

management information systems are not set up to track complex value streams.  In 

consequence, REF QR income generated by the facility, increases in student numbers, facility 

staff contribution to educational teaching programmes, and even the wider value or the 

project grants which use the facility etc have no value ascribed, and do not appear on 

management accounts of the facility in operation.  The totality of this value, once prized at 

the planning stage, dissipates into the wider institutional accounts, becoming invisible and 

effectively nullified.  Perception of viability is as a result severely impacted by poor 

reporting, from inadequate management information systems. 

Regulatory (Governance misalignments) Layer - Senior leaders are very active and 

engaged in the early days of facility planning but tend to disengage at point of opening. 

Estates colleagues face challenges to deliver the facility to budget. Amid rising costs, key 

features are removed to make savings, though without senior staff reviewing the impact on 

the business case / business model. 

After launch, facilities are typically handed down in terms of ownership to lower 

echelons within school or faculty level, while critical linked and central departments are 

structured vertically into the senior staff, with local representation at School and Faculty 

level.  The reporting line is often much higher up the organisation than the facility.  As a 

result, the facility loses its voice and is effectively silenced.  Within the flat structures of the 

university, once operational, facilities no longer have a senior advocate to clear blockages, 



  184 

and resolve conflicting regulations and mandates amongst wider stakeholders. These 

misalignments are important as the facility can be stifled with no recourse to resolve 

perennial issues and diametrically opposed targets.   

The operational budget, governance compliance, required operational features, MIS 

needs, and income are not linked to business case.  The facility’s reporting line (within a 

school or faculty) means that there is no pathway to resolving issues that extend beyond the 

remit of the area.  The operational facility is expected to bring in income which is: reported 

elsewhere, blocked by governance officers with a targeted mandate to say no, undeliverable 

due to resources that cannot be added prior to delivery or at point of need, (but rather 2 years 

later due to university IPP timelines), or through strategic disconnects with senior academic 

directives in the case of industry led work.  It can become virtually impossible to properly 

resolve critical issues impacting viability with organisations that separately report into senior 

teams (Governance, HR, Finance, Estates etc.) in a timely manner.  The facility suffers, no-

one is surprised, but no-one really sees why this is the case, nor how it could have been 

prevented. 

Similarly, alternative income streams can be perceived as bringing additional risk, 

whether that be reputational risk, or the potential to raise concerns around other areas of 

governance. Where linked internal organisations have no vested interest in securing the 

alternative revenue, and, on the contrary, their targets are oriented towards reducing or 

preventing risks, there is far greater benefit to obstructing, rather than enabling, the work to 

take place. 

A new adaptive approach is needed, focussing on connectivity between the key 

elements that drive viability of high-cost facilities.  The method is required to connect the 

phases, identify disconnects and changes arising with the plan, their impacts on the business 

model, determination of value, and timely resolution of barriers.  The principle is quite 
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simple but also novel, recognising that there are multiple layers to the governance required, 

and that management of these aspects transcend the facility and school or faculty in which it 

sits.  This has management implications for the structure of the governing board, and the 

reporting line for the management of the facility.  Without a pathway to engineer change, 

barriers outside the operational control of the facility will inevitably prevent both optimal 

planned, and new alternative income streams from being accessed. 

Some HEI’s actively embrace the fact that their research facilities will always lose 

money, but have taken a ‘portfolio group’ view that overall, their facilities are important in 

context of their research and teaching mission.  This provides a more positive environment 

for the research facility, but also means that students are to some extent paying for the 

shortfall on research funding.  The examples of portfolio view occur in context of a stream of 

residual operational core funding remaining from merger of historical institutes. Thus making 

this approach more feasible. 

 

• External features of the ecosystem impacting STEM facility viability 

 

HEI’s can go to extraordinary lengths to secure external funding, including ignoring 

what the funder wanted.  Funders can also be wilfully blind to the issues with the business 

case.  Furthermore, participant [O1]. a sector wide assessor of public funded facilities, 

describes pressure to hide bad examples of wasted funding.  A range of unintended funding 

phenomena have evolved which impact viability in unexpected ways. 

 

Insufficient capital build funding - Funding streams rarely cover the full capital 

needs of STEM.  As a result, the facility is often built around multiple funding streams 

established for different purposes.  This can create a chimera facility (participant A1) with 

conjoined business cases structured around bolting together different funding streams for 
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different activities.  While efficient in terms of capital build, it may not be efficient in 

operational cost. 

 

Variable use of methodology and variable scrutiny - There is a government 

methodology available (green book) to properly build viable business cases, and therefore 

viable centres, but it seems to be rarely used. And, until recently where it was used, it 

contained a flaw which steered government investment to the south of England.  There is also 

variability in scrutiny of funding use, with participant [O1] indicating that funding of 

facilities in England comes under less scrutiny than the devolved regions. 

 

Manipulation of project funding methodology - TRAC was not intended as a method 

for deliberate underfunding of research.  According to the original Memorandum of 

Understanding between funders and UK Universities, the TRAC methodology was designed 

to enable Universities to properly recover the cost of research.  Having agreed a method, in 

reality, the process is manipulated by funders who slice off parts of the cost as unfunded. E.g. 

funding at 80% of cost (MRC) or excluding overheads and academic staff costs (charity 

funding) in order to make funding go further.  This generates an operational loss on every 

research project funded for delivery at a university, effectively destroying NPV. 

Additionally, in some cases, institutions expect the resulting cost to be unattractive 

and feel pressured to artificially manipulate TRAC to achieve a more ‘realistic’ or 

‘competitive’ (loss-making) total project cost for funders.   

 

Systemic underfunding - In recent years, the national appetite and aspirations for 

education and research are greater than the totality of funding available to deliver. A strategy 

of under-funding and cross-funding has emerged as a coping mechanism.  The knowledge 

society is built on the connected benefit derived by the four strands of the quadruple helix.  
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The perceived value of this benefit is root of the logic of cross-funding, though the value of 

this benefit (and justification of cross-funding) is ascribed by government and funders, rather 

than by industry and society (students).  Industry retains control by determining to what 

extent it wishes to participate based on market and business value to their enterprise.  

Meanwhile society, and the student body, in practice have limited voice and lowest level of 

control when acting as co-funders (cross-funders) of research.  In effect, for students, cross-

funding acts as a hidden tax on the knowledge economy.  However, the assumption that 

shortfalls in research can be met with cross-funding from education has been shaken with 

recent shocks to the sector (Brexit and Pandemic). 

 

The rise of the Silverback - Funding has its own centre of gravity.  Funding leads to 

more funding.  The old adage from the IT sector regarding IBM computers applies to funders 

‘You never get fired for buying blue’ (Cooper, 2021).  Funders feel safer awarding funding 

where other funding has already been awarded – generating ‘silverbacks’.  As a result, the 

academic silverback secures more and more funding and has a louder voice in decision 

making within the institution and facility.  However, when the silverback leaves, the funding 

disappears, no matter how promising their group research was. This can cripple a facility 

designed around the needs of a silverback’s research area.  Also as with facility A, where a 

facility is designed around multi-users, the lack of a silverback can be a vulnerability as there 

is no strong voice advocating for its retention when costs are being re-considered. 

 

The whole is greater than the sum of the parts - Applicants can play funders off 

against one another to achieve more impressive outcomes ‘if you fund this, then they will 

too’.  It is in the funders interest to be able to declare a more impressive outcome for a given 

value of investment, thus generating ‘Chimeras’. 
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Unhealthy competition between institutions - There is a tendency for institutions to 

regard funding as ‘theirs’, regardless of what it was intended for.  Participants perceive 

institutions as driven to chase funding, rather than see a competing institution be awarded it.  

Co-operation and sharing are low on the priority list. 

 

• Issues to navigate in order to encourage industry engagement, and entrepreneurial 

behaviour in support of expensive research facilities. 

 

While acting as a powerhouse of learning and the creation of knowledge, Universities 

are usually singularly unprepared for industry engagement and entrepreneurial behaviour. 

The transition towards such behaviour in support of expensive research facilities is 

understandably challenging, with a range of issues to navigate.  

Skillset issues - Universities are intrinsically producers of knowledge.  A focus on 

knowledge, underestimates the differences between skill and knowledge.  This generates an 

assumption that both academic and professional services staff can, when asked, from a 

standing start, simply ‘produce’ outcomes that require highly specialised business skills.  At 

the outset of planning for a new facility, a skills audit is essential to ensure that the facility 

has access to all essential skills required to deliver the planned business case.  Senior decision 

makers in HEIs are highly intelligent, capable, academic leaders.  Business modelling, 

business planning, corporate engagement, product portfolio and lifecycle management etc is a 

very different skillset.  With no career background in industry, there is a tendency to rely 

purely on accountancy for perception of viability. And to treat normal industry business 

practice with suspicion. 

Similarly, accountants do not have business development and modelling skills.  They 

are unable to provide insights into business model, commercial pricing, business 
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optimisation, business strategy competition etc.  The softer sides of business, human factors, 

engagement, perception, strategy, risk reduction (most of which are more art than science) are 

not typically within a finance specialist’s experience or skillset. 

 

Adapting to change. Perception of purpose, risk and alternative income. - 

Considering the three missions of the university, Research, Education and Societal benefit, 

STEM facilities are often located in a point of tension between these three missions.  It is 

clear that STEM research costs more money than is made available to cover the cost of 

research.  Traditionally the shortfall has been made up via cross-funding from educational 

income, and to some extent from industry (interpreted as third mission).  The extent to which 

this cross-support can be addressed varies over time.  With massification and recent shocks 

from Brexit and the pandemic, in recent years, a shift in focus from the research to education 

missions has gained momentum.  This in turn places pressure on the facility to find another 

way to balance operational shortfalls.  However, unless pathways are either designed in or put 

in place, barriers can prevent alternative income streams from being secured.   

Perceptions of purpose and risk can be significant barriers to adapting to changing 

income profiles.  Academics raised within an institutional climate of traditional expectations 

regarding publication, and perception of outstanding contributions to research, regard 

alternative income as diluting the quality of research. [Participant B.4.] When alternative 

income is requested and secured, it needs to be valued, not undermined if it is in response to 

the revised mission.  Lack of clarity on the mission further reduces change effectiveness 

when board meetings challenge the value of this income [Ethographic vign 1] or present this 

as evidence that the facility has reduced in value to the organisation. 
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Assumptions around closing the gap with industry co-funding & investment - 

Despite absence of evidence, there is a perennial assumption that industry will pick up the 

cost of underfunding in research.  In recent years, government funding streams for larger 

scale STEM have introduced industry co-funding elements.  This has been understandably 

hard to secure.  [Participant E3 & O1] as it is difficult to see how a company beyond Small to 

Medium Enterprise (SME) level scale would struggle to fund their own research facilities.   

Donations from high-net-worth individuals can be helpful, but are inevitably aligned 

to the special interest areas of those individuals.  While helpful and valuable, this is not a 

panacea for all important STEM research areas which are often less marketable to donors 

[Participant D1]. 

Universities are not low-cost environments and usually lack scale efficiencies to 

compete on cost with industry-based solutions.  However, there is a middle ground where 

academics benefit from sponsored research questions, access to specialist resources 

[Participant E2], and industry benefit from advanced academic thought in the generation of 

answers. 

Policy blocking access to STEM facility by the Knowledge Economy & Knowledge 

Society - Funding which focuses on ‘capital’ rather than ‘operational’ costs has wider impacts 

on viability.  While capital is available, it is still usually insufficient to cover the full costs of 

the facility. Institutions are supported by the option to claim zero VAT rating of incoming 

costs related to the development of the STEM facility. While this is helpful in the build stage, 

there are implications for the operation of the facility.  Zero rating discourages both working 

with industry on commercial sponsored research, and the use of the facilities to directly be of 

benefit to the student population, as the institution risks being penalised by being forced to 

return the sums saved via zero rating.  The impact is tapered, usually becoming less of an 

impact within five years, but in this critical phase of take-off it limits viability. 
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The opportunity for industry funding tends to manifest in the provision of sponsored 

projects, rather than up front capital, and can off-set some of the costs of the facility.  

However, where universities have accessed VAT exemptions in the capital building of 

facilities, they then subsequently discourage the facility from undertaking commercial funded 

work on the basis that it ‘could’ trigger VAT reclaim. This creates artificial barriers in the 

very engagement with industry which is meant to support the facility. In so doing, 

opportunities for strengthening the third mission, exploring a broader range of knowledge 

production modes, and expanding research funding can be stymied. 

 

Figure 13: STEM facility funding, the 3 missions and policy misalignment. 

 

Similarly, despite education cross-funding of STEM research, educational fees are 

typically considered as vatable income.  This generates concerns around the zero rating of the 

capital build and potential for HMRC VAT clawback, and leads to students being excluded 

from directly benefiting from the research facilities that they have helped to fund through 

course fees.  In practice, this means that student income becomes a source of cross-funding of 

deficit, while the benefit of the research facility to the student body is limited to an indirect 

improvement in educational quality through future research outcomes. 
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Equitable approach to Education & Research facility investment - Plan to generate 

value for students from facilities - Universities as knowledge producers and students as 

education consumers are a match made in heaven. Facilities are under pressure from finance 

colleagues to not engage with education in the early years of a facility for tax reasons.  As 

such relief is tapered, plans should be developed at the earliest opportunity to leverage such 

facilities for the benefit of students, (perhaps as early as year two given the lead-time for 

introduction of new programmes).  This is important both from an ethical perspective in 

terms of justifying any residual need for cross-funding, but also useful in the potential for 

delivering wider value (and income) from knowledge production linked to that facility. 

 

5.2 Unique contributions to the literature – viability governance 

The following figures are the authors own contribution to the literature. Figure 3 

illustrates the location of the research as intrinsically linked to knowledge production modes 

within the Entrepreneurial University.  Figure 5 illustrates the timeline of a viability crisis.  

Figure 6, which is based on soft systems methodology provides a conceptual model of the 

secondary and aggregate institutional level findings regarding viability. While figure 7 maps 

the external features of the ecosystem.  Figures 8-11 explore the aggregate dimensional strata.  

Figure 12 illustrates the impact of funding security on the cohesiveness of the identity of the 

facility.  Figure 13 illustrates the impact of governmental policy misalignment on the 3 

missions of the university.  

In Chapter 6, Figure 14 presents a synthesises the internal and external features of the 

ecosystem.  The above figures lead inexorably to the following overarching model (figure 15) 

which summarises the issues with viability governance within the triple & quadruple helix.   

The study extends the concepts underlying the Entrepreneurial University and triple 

and quadruple helix by exploring the behavioural, cultural and human factors which get in the 
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way of innovation, and create financial losses and viability issues.  Viability of STEM 

facilities can be enhanced by treating viability, and the elements which conflict and 

undermine it, as a concept to be governed and managed at an institutional level.  The model 

summaries the issues with viability arising in the research data mapped onto the quadruple 

helix model innovation model.  These issues can then be interpreted as a call to action for 

senior leaders in the proposed signature viability governance framework model.   
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6. CONCLUSION 
 

6.1 Synthesis and ways forward for institutions building viable STEM research 

facilities 

 

The clear first choice option for all organisations establishing STEM facilities is to 

seek funding which includes an element of on-going externally sourced ‘operational’ funding, 

rather than simply initial capital expenditure.  Funding of this nature, such as with the 

biomedical institutes, is now rare with significant consolidation in the sector.  With the 

exception of facilities established by high-net-worth individuals, core-operational funded 

STEM facilities tend to emerge from mergers of historical institutes. 

STEM facilities without this inherited funding ‘privilege’ are in a very real sense 

‘punching above their weight’ when competing for project research grants against core-

funded centres.  There is increasing desire amongst fully core-funded facilities to apply for 

funding streams typically used by non-core funded facilities.  Funders may need to consider 

policy around this, issues of fair competition, and of impacts of shocks to the sector.   

When assessing viability, it is important for institutions to support such facilities with 

attention to the key strata of viability illustrated in the conceptual model.  This being in 

context of a challenging and unequal external research funding landscape.
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Figure 14: Institutional STEM Viability Framework 
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6.2 Viability governance framework for high-cost STEM facilities 

 

The proposed conceptual model of viability governance is stratified into four layers.  It 

proposes a practical comprehensive method with which senior leaders and practitioners can 

engage in the construction and long-term management of viable high-cost STEM facilities.  

The model contributes to both triple and quadruple helix research, by extending practical detail 

and clearly delineating the connections of STEM viability and the knowledge economy and 

society innovation models.  While highlighting the areas of relevance to those planning 

strategic investment in viable STEM facilities, attention to these findings may also assist in 

course corrections for existing facilities with perceived viability issues. 

 

Viability Governance and the triple helix innovation model 

 

Universities were not designed to engage with the triple helix (knowledge economy) 

effectively, or at least not beyond mode 1 knowledge production.  The barriers to mode 2 and 

the more entrepreneurial university mode 3 (style) are systemic, spanning access, finance 

systems, mindsets, risk perception, leadership and culture of the organisation.  That isn’t to say 

that alternative income is impossible, but rather that it happens in spite of these issues, and has 

so much more potential in context of alternative income generation and viability of expensive 

STEM facilities.  The challenge for senior leaders and also for government is to engage with 

these barriers effectively in order to fully deliver the benefits of the knowledge economy for 

government industry, university and society.   
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Figure 15: STEM Viability governance framework 
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Viability governance and the quadruple helix innovation model 

 

The quadruple helix knowledge society concept introduces wider society as a 

connected strand in the innovation model.  Society is poorly recognised as a direct and indirect 

funder of education, and more especially of research.  The wider quadruple helix becomes 

particularly relevant in STEM viability through the deliberate strategy of underfunding of 

research, which in turn drives the need for cross-funding from educational fees.  In the earlier 

sections of this thesis, I presented unpalatable issues regarding the ethics of the current funding 

of education through fixed fees, and variable return on investment.  This effect is a necessary 

response to variable costs of delivery set against relatively fixed income per student. There is 

some enhancement available from government for high-banded scientific courses, though these 

schools still produce lower contribution to the centre due to higher delivery costs.  Cross-

funding is endemic across the sector within the educational programmes at an institutional 

level.  Cross-funding of research binds society to both the benefits, and costs of research, in 

less transparent ways, through picking up the costs of underfunding of projects and research 

facilities. 

 

Strategy & Leadership strata of the STEM viability governance model 

Senior leaders have a long-term role to play throughout the lifecycle of the facility, not 

just in the award or build stage, but throughout the operational life of the facility.  There are 

wider responsibilities regarding the creation of pathways for alternative income, ethics of 

cross-funding, and engagement with both government, industry and society to ensure equitable 

distribution and return-on-investment of public, and industry investment in research. 
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Profit & Loss strata of the STEM viability governance model 

The profit and loss layer includes a call to action to engage with full reporting of 

value derived as per the proposed business case. This is essential for management of 

perception of both internal and external stakeholders including funders, government and 

society.  Pathways need to be created to support planned income streams, resources provided, 

and corrective actions which require senior support taken. 

MIS strata of the STEM viability governance model 

While universities are knowledge and data driven organisations, Management 

Information Systems are poorly adapted to the needs of viability governance.  Institutions 

must recognise the corrosive effect of poor information on perception of viability and 

develop appropriate strategies for measuring and reporting success.  Lack of transparency 

around cross-funding potentially raises questions of policy, authority, and societal consent. 

The wider ethics of cross-funding cannot be considered without clarity on the level of cross-

funding and full value of the return on that investment. 

Regulatory strata of the STEM viability governance model 

Universities respond to external regulation with internal governance activities to 

ensure compliance and avoid penalties.  The consequences of potential regulatory actions 

provide governance staff with the ‘whip hand’ when it comes to reducing compliance risk.  

With no governance in place for viability, regulation currently works against viability of 

STEM research facilities by introducing important but conflicting regulations.  These 

regulatory constraints, have no balancing governance requirement for viability, mechanism 

for achieving consensus on intersectional risks, or opportunity to address such conflicts with 

government. 
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Whether or not government ultimately act to introduce greater regulation regarding 

viability of facilities in receipt of public funding, given the level of internal cross-funding 

required, it is in the interests of the institutions to self-regulate to make sound investment in 

facilities.  To what extent the wider benefits of good-practice and shared facilities can be 

created at a sector level, without governmental involvement, remains to be seen.  It seems 

unlikely without direct action from government.  Practical levers could include mandatory 

shared access in return for operational core funding, or through funding calls aligned to co-

institutional applicants.  Participating institutions in shared facilities may also through this 

approach, grain a greater voice with government in future decision-making regarding funding 

and resolving issues with current regulation. 

Viability of STEM is less about infrastructure and bottom line, than it is about people, 

perception, alignment of goals, and decision making.   

In progressing an Entrepreneurial University approach to enhance business 

performance, a deep understanding of the hidden human drivers that impact viability, 

organisational structures, and reporting lines (Professional, Administrative and Technical) 

and for misaligned targets is essential, along with mechanisms to resolve these issues. 

At the planning and development stage, too little consideration is given to building the 

management-governance structure to resolve barriers to viability that extend beyond the 

control of the School / Faculty in which the facility is to operate in the future.  For the facility 

to deliver, and be seen to be delivering, on all of the individual income streams identified in 

the plan, other areas may require investment in systems and resources to facilitate 

improvements to MIS.  

Compliance with external regulation may introduce higher risks and additional 

management-governance activities may be required.  If these are not budgeted for, or staffed, 
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resistance to projects within those income streams will occur once the facility is in operation, 

and there will be no ability to manage or resolve them. 

The trajectory of management of a facility is inherently passed down through the 

structures of an institution. Initially under the purview of the senior team with potential to 

address issues which intersect with other areas of the university, once the facility is handed 

over (and down) to school or faculty, unresolved issues become perennially entrenched 

barriers.  For example, planning income streams and utilisation around national 

collaborations, but without addressing risk perception and governance rules at the build 

phase, once operational, new projects and income are often refused on governance grounds. 

The need to form a viable business plan after the point of capital award is a reality in a 

world where insufficient funding exists.  As a result, the concept of sequential decision 

making in the early stages of creation of a facility can be disrupted as the institution 

scrambles to work out how to proceed with realisation of a viable facility.  The research 

conducted reveals that the reality is, win what you can, build what you can afford. then 

declare victory. However, this approach, while achieving the success of ribbon cutting, 

doesn’t address the reality of managing a viable centre. 

 

6.3 Senior leader key take-aways 

 

Don’t be afraid to engage with alternative sources of income such as industry 

sponsored research. These additional sources complement, rather than compromise, facility 

viability and provide valuable and impact generating research topics for academic groups. 

 

In order for a facility to enter the operate phase, the executive board must engage with 

the approved operational plan and focus attention around resolving barriers. 
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Ensure all income planned is traceable and reported in the accounts with a value 

assigned:   

• Wider financial value of non-core funded STEM facilities within institutions is 

quickly forgotten.  This is not the case where the pressure of bottom line is reduced 

such as centres with operational core funding. Their focus is on the mission and wider 

value of the research delivered.  For non-Core funded centres, wider outputs such as 

REF returns associated with the facility should be reported and valued as measurable 

outcomes at appropriate periods. 

• It is common for an increase in student numbers to feature in outline business plans.  

Growth in student numbers can be readily identified in associated areas, but if this is 

not to be tracked, it should be excluded from every stage of the business plan as far 

back as the outline business case. Senior teams should question why student growth 

features appear in outline cases if they are not to be tracked and reported by the 

facility as a valuable output. 

 

Perform a skills audit to ensure that all the skills required at every level are available 

to deliver the planned performance.  This must be revisited in succession planning, for 

appointments which change regularly. 

 

Make use of staff with industry experience and business skills.  They are likely to be 

more effective at business development, and better prepared to address industry partner 

needs.  Don’t assume that staff without industry engagement experience can do this. 
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6.4 Sector level topics for discussion 

 

Universities UK role in addressing sector level issues. 

 

The stakes are high for individual institutions reliant on public sector funding.  

Stepping out of line to take a position is likely to be a costly choice.  Collective engagement 

with government to resolve sector wide issues that cannot be resolved by unilateral action is 

required. Examples include: 

• National Institutional policy regarding expectation of underfunding & necessity of cross-

funding. 

• The magnetic power of funding awards attracting additional funding. Is greater regulation 

required to ensure fair competition between core and non-core funded institution? 

 

Government level inspection of distribution of funding. 

 

No system is perfect, however there is some evidence that greater scrutiny of the 

intentions and mechanisms of public sector funding awards would be beneficial.  For 

example, fully funded facilities able to secure > £20M profit from QR allocations intended to 

off-set losses in research from the public purse, where no loss was incurred (due to the fully 

externally funded nature of the facility).  Clearly this is neither the HEI’s, nor the funder’s 

fault, but rather an issue with the system designed for non-core funded facilities. 

Fully core-funded STEM facilities with greater resources available to support grant 

applicants, have a natural advantage over facilities with no core funding.  Policies are needed 

to ensure that funders are not inadvertently encouraged to de-fund regional institutional 

STEM facilities in favour of facilities with core funding. 
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External funding inspectors have identified that there is greater scrutiny of funding in 

devolved regions than in England.  This could be an area of improvement to ensure that 

funding is properly assessed to confirm that it has been used as per the terms of the award. 

 

Impact of Pandemic and Brexit on assumptions regarding project awards on non-core 

funded institutions.  Government level intervention with funders. 

The national assumption from government, funders, and institutions, that underfunded 

cost of research can be recouped from the international student market, is in question given 

the twin shocks to the sector of the international pandemic and Brexit.  Within the 

memorandum of understanding regarding the establishment of TRAC, there is a clear 

definition of the purpose as being to enable the proper recovery of research costs. Yet funders 

immediately proceed from the establishment of TRAC to define exclusions such as 

overheads, inflationary costs or declaring 20% ‘unfunded’ element to awards.  But those 

costs don’t disappear, they manifest as losses which are then recovered from other revenue 

streams within the university, thus driving the need for growth in international student 

numbers, from whom higher fees can be charged to offset the losses.  Institutions with STEM 

facilities which do not have core operational funding are in an invidious position regarding 

the current situation.  Project grants are the source of their operational funding.  To reject 

project awards on the basis that they do not recover all costs reduces the income available and 

makes the situation worse.   

As this issue cannot be resolved by institutions, is now the time for a government 

level discussion with funders regarding policy relating to full recovery of costs of their 

sponsored research? 
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Unhealthy competition 

 

Institutions are inherently competitive in nature. In a sector beset with chronic 

underfunding, as is seen in the data, competition for research funding can become unhealthy.  

There is evidence in the research of territorialism.  (A tendency to compete for funding to 

prevent competitors benefiting from it, and a reluctance to collaborate and share costs even 

amongst facilities within 2 miles of each other, on the same campus, or even the same 

building).  These are human factors rather than scientific ones. Policy change at national 

level, with an agenda of encouraging and rewarding collaboration on capital STEM projects, 

(perhaps through operational funding support) and greater scrutiny could be of benefit to 

resolve these issues. 

 

6.5 Additional personal rationale 

 

Before undertaking research, it is important to identify the aspects of one’s 

personality, personal history, and thinking which influence the selection of research area, the 

approach, and choices regarding methods.  I hail from a working-class background, with 

socialist parents who instilled a strong sense of fairness and social justice.  I have a mobility 

impairment, and I have experienced casual assumptions and bias relating to opportunities for 

both women, the disabled, and people of state v private sector educated pathways.  This 

background strongly influences my interest in the inequality inherent in the design of systems 

of power, and hence, I am instinctively attracted to the concepts addressed by Bourdieu.  

Equality of opportunity, and disparities in power dynamics capture my attention, and as a 

Higher Education practitioner and researcher, I tend to seek solutions, rather than observe 

problems.  My earlier, industrial career background, as an engagement manager connects 

with a keen interest in understanding communications and interactions between 
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organisations, people and structures.  As a professional services ‘third space’ practitioner in 

Higher Education, I work both in a STEM facility operations capacity, and also alongside 

staff actively involved in engagement with industry.  This provides a useful perspective, but 

also this experience potentially influences the starting position of my research.  With wide 

ranging experience interviewing prospective Higher Education students for prestige courses, I 

am a confident interviewer and comfortable exploring complex topics with participants.  I am 

attracted to kinaesthetic and visual learning, and in analysing behaviours and systemic issues, 

enhancing understanding of communication styles and networks.  From an ontological 

perspective this instils a tendency towards positivism, but with a realists view that truth is 

often down to perception. In selecting methods, I am naturally drawn to techniques that 

include visualisation and mapping of communications.  As a solutions-oriented pragmatist, I 

am open to methodologies which best fit the topic, even if they may be the less popular, less 

well travelled route. 

 

6.6 Limitations and future research 

Access to original detailed documentation regarding the facilities included in the 

study was very limited.  The data was held as confidential. Even business case documentation 

linked to public funding was not made available by any participant.   

Inevitably, with a sector as large as Higher Education, where an individual institution 

may employ tens of thousands of staff, there are limits to the scale of the study. This could 

potentially mean that different interpretations could emerge with different participants.  

Another potential limitation could be the likelihood of a potential recruit agreeing to 

participate as a human response of simply wishing to ‘get something off their chest’.  This 

airing of frustrations with their university, while helpful in revealing obstacles and barriers, 
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could generate a more negative data set regarding the practical aspects of operationalising 

engagement. 

At the outset of my research journey, I had believed myself, at heart as a practitioner, 

to be a critical realist, driven to solve challenges and problems.  I initially expected my 

research path to embrace a modified experimental methodology enabling solutions to be 

defined and evidenced.  As I delved deeper, increasingly my reality became more complex.  

The environment in which STEM facilities operate is messier with more opaque drivers than 

I had imagined as a practitioner in this space.  Significant human factors and dualities / 

multiple realities influence the ideation, the development, investment decision making, 

operation, and perceived viability of STEM facilities.  To quote Hamlet, ‘There are more 

things in heaven and earth, Horatio, than are dreamt of in your philosophy.’ This line became 

strangely apposite as I wrestled with the scope of the research and my research methodology.  
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