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Resumen en castellano 

El documento elaborado por el gobierno británico y conocido como Industrial 

Strategy White Paper tiene entre sus principales objetivos el desarrollo de 

Estrategias Locales para la Industria construidas partiendo de las fortalezas 

locales y que puedan servir para fomentar el crecimiento económico, social e 

industrial de cada región del Reino Unido. Cranfield University tiene la intención 

de contribuir al desarrollo de la Estrategia Local para la Industria y de evaluar si 

sus actuales líneas de investigación y docencia se ajustan a las necesidades de 

las pymes locales centradas en el sector de la fabricación. Para identificar las 

necesidades de la industria local se revisaron entrevistas y cuestionarios 

dirigidos a compañías tanto locales como nacionales y, basándose en su 

análisis, se discutió el establecimiento de posibles colaboraciones a través del 

entrenamiento de la mano de obra local. Además, también se revisaron y 

discutieron las principales tendencias que se espera que conduzcan el futuro de 

la industria manufacturera en el mundo, las áreas industriales donde Cranfield 

University tiene más experiencia y recursos, las subvenciones disponibles y la 

intensidad de las actividades de I+D en las pymes de la zona. El análisis de las 

habilidades presentes en la mano de obra local y nacional permitió identificar que 

los trabajadores locales están mejor preparados que la mano de obra general en 

el Reino Unido. Este análisis, unido al hecho de que la mayoría de los 

trabajadores de la industria local no tiene ningún nivel de cualificación formal, al 

hecho de que Cranfield University se centra en proporcionar estudios dirigidos a 

graduados y al hecho de que las pymes prefieren entrenar a sus trabajadores en 

la propia fábrica en lugar de contratarlo son todo factores que dificultan 

seriamente el establecimiento de colaboraciones a través de la docencia actual 

impartida en Cranfield University. En cuanto a las líneas de investigación de la 

universidad, la conocida como Industria 4.0 promete traer importantes beneficios 

para las pymes junto con algunas barreras que podrían dificultar su 

implementación como son la falta de conocimiento acerca de los principios de la 

Industria 4.0 y la falta de instituciones que la subvencionen. Las pymes no 

parecen tener la voluntad ni de llevar a cabo actividades formales de I+D, ni de 
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involucrarse en proyectos colaborativos con universidades. Para gestionar todos 

estos aspectos, sería esencial que existiese una comunicación fluida entre las 

pymes y Cranfield University en los dos sentidos para que así las pymes puedan 

entender los beneficios que le puede proporcionar colaborar con la universidad 

y para que la universidad pueda entender las necesidades y prioridades que 

cada pyme puede tener. 
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Abstract 

The Industrial Strategy White Paper aims to develop Local Industrial Strategies 

throughout the UK built on regional strengths to promote local growth. Cranfield 

University aims to contribute to the development of the Local Industrial Strategy 

to assess whether its teaching and research portfolio can fulfil the needs of local 

manufacturing SMEs. Local and national manufacturing surveys were reviewed 

in order to identify the skills needs of the industry and, based on them, the 

establishment of potential training collaborations was discussed. In addition, the 

global trends that are expected to drive the future of the industry were also 

reviewed and discussed together with Cranfield’s areas of expertise, available 

funding opportunities and current SMEs’ research activity. Analysis of the local 

and national skills enabled to identify that the local manufacturing workforce 

presents a lower 'shortage of skills' than the general UK’s workforce. In addition; 

the fact that the majority of the local manufacturing workforce do not hold any 

level of formal qualifications, that Cranfield University is focused on postgraduate 

teaching and that SMEs prefer to train their workforce in-house rather than 

outsource it make difficult to establish potential collaborations through Cranfield 

University's teaching portfolio. Regarding its research portfolio, Industry 4.0 

promises to bring important benefits for SMEs together with some considerable 

barriers which might hinder its implementation such as lack of specific funding 

bodies and lack of awareness amongst the manufacturing businesses. In 

addition, SMEs appear to be willing neither to carry out formal R&D activities, nor 

getting involved in collaborative projects. To navigate through these issues, two-

way communication between local manufacturing SMEs and Cranfield University 

would be essential, so that SMEs could understand the benefits partner with 

Cranfield can provide and so that Cranfield could understand the needs and 

priorities each individual SME may have. 
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1 Introduction 

UK government released the Industrial Strategy White Paper in November 2017. 

This White Paper intends to set out a plan to build a stronger national economy 

that boosts productivity and identifies four grand challenges that industries will 

have to tackle. 

In order to boost productivity throughout the UK, the White Paper differentiates 

five foundations. The Ideas, People and Places Sections are the foundations 

more aligned with the purposes of this thesis ‘Cranfield University: Contribution 

to the Local Industrial Strategy’. In the Ideas Section, the government commits to 

increase the public investment in Research & Development (R&D). It also 

mentions that it will increase funding for those universities and businesses willing 

to work in partnership to innovate and to commercialise research. In the People 

Section, the government expresses its willingness to establish a technical 

education system which is able to provide the science, technology, engineering 

and mathematics (STEM) skills that employees are missing according to UK 

employers. The government also commits to create a new retraining scheme 

which can support people to acquire the digital skills that new technologies 

require. The Places Section encourages Local Enterprise Partnerships (LEPs) to 

develop Local Industrial Strategies aligned with the national White Paper in order 

to boost productivity and competitiveness throughout each UK region. 

The White Paper also sets out four grand challenges focused on global trends 

which will drive industry’s future and which, if successfully tacked, can promote 

economic growth throughout the UK. Firstly, artificial intelligence (AI) and 

machine learning are changing the way industries are doing business since these 

technologies allow them to identify better ways of performing complex tasks by 

deploying vast datasets. Secondly, the proportion of an ageing population is 

increasing in the UK. This ageing population will demand new services and 

products which allow them to live longer and fulfilled lives while they continue to 

contribute to the society. Thirdly, moving to a cleaner industrial growth will not 

only reduce pollutant emissions, but also it will promote a more efficient use of 
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resources thanks to the principles of the circular economy. Lastly, the British rail 

and road network can be redesigned in order to reduce pollutant emissions; to 

move people, products and services how we desire and to prepare the network 

for future automated vehicles which can reduce congestion and improve 

customers’ experience. 

In this White Paper, the government recognises that there are regional 

differences within the UK.  While there is a ‘long tail’ of low productive businesses 

spread around the UK, the South East Midlands (SEM) area is located in the 

middle of the Oxford-Milton Keynes-Cambridge corridor which has the potential 

of becoming the UK’s centre for innovative technology and for manufacturing 

enterprises [1]. 

Due to these regional differences, the fifth foundation of productivity, the Places 

Section contained in the Industrial Strategy White Paper, encourages UK LEPs 

to develop Local Industrial Strategies throughout the country aligned with the 

national strategy, focused on regional needs and built on regional strengths and 

opportunities [1].  

As Mike Rigby, Head of Manufacturing and Transport at Barclays, pointed out 

during the 2017 National Manufacturing Debate held at Cranfield University, very 

few manufacturing small and medium-sized enterprises (SMEs) (out of a total of 

nearly 2,000 respondents) had been taken into consideration for the consultation 

paper in which the Industrial Strategy White Paper is based on [2].  

Cranfield University wants to contribute to the development of the Local Industrial 

Strategy to assess whether its teaching and research portfolio can fulfil the needs 

of local manufacturing SMEs through potential collaborations. 

Therefore, in order to assess potential collaborations between Cranfield 

University and local manufacturing SMEs through its teaching portfolio, the skills 

demanded by local manufacturing SMEs will have to be compared with 

Cranfield’s teaching courses. 
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Besides the skills demanded by local manufacturing SMEs, the available funding 

opportunities and the willingness of SMEs to outsource external training will also 

have to be reviewed. Cranfield University has to receive some funding either from 

the own SME or from local, national or European bodies through funding 

opportunities to support training initiatives and, in addition to this, SME 

manufacturers must see some benefits and have the willingness to collaborate 

with Cranfield University to be able to establish successful collaborations. 

Since the Industrial Strategy looks into the main trends that will drive the future 

of industries through its four grand challenges, the trends that are expected to 

drive the future of the manufacturing industry will be assessed. In addition, since 

these trends are expected to be leveraged by a large number of manufacturing 

businesses, Cranfield University would have a great opportunity to exploit them 

through collaborations with a large number of local SMEs. Cranfield University’s 

expertise, the available funding opportunities and SMEs willingness to 

collaborate with Cranfield should all be assessed in order to evaluate the 

feasibility of potential collaborations with local manufacturing SMEs through 

these emerging trends. 

In order to evaluate whether potential partnerships between local manufacturing 

SMEs and Cranfield University can be established through collaborative R&D 

projects, the manufacturing areas of expertise within Cranfield University should 

be assessed. Since each individual SME has its own particular R&D interest (if it 

has any), it is more practical to evaluate which specific areas within the 

manufacturing industry Cranfield is experienced on, rather than assessing the 

particular R&D interests of each manufacturing SME located in the SEM area. 

Besides Cranfield’s areas of expertise, the available funding opportunities and 

SMEs’ willingness to undertake R&D projects should be also evaluated in order 

to establish successful partnerships. 
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1.1 Aim 

The main aim of this thesis is to assess the establishment of potential 

collaborations between manufacturing SMEs located in the SEM region and 

Cranfield University through its teaching and research portfolio. 

 

1.2 Objectives 

In order to fulfil its main aim successfully, this thesis sets out the following series 

of objectives: 

 

1. Evaluate the main skills demanded by manufacturing SMEs.  

 

2. Assess the establishment of collaborations between local manufacturing 

SMEs and Cranfield University through its teaching portfolio.  

 

3. Assess the feasibility of potential collaborations between local 

manufacturing SMEs and Cranfield University through the main trends that 

are expected to drive the future of the manufacturing industry. 

 

4. Evaluate the establishment of collaborations between local manufacturing 

SMEs and Cranfield University through its research portfolio. 
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2 Methodology 

The methodology approach followed in this thesis ‘Cranfield University: 

Contribution to the Local Industrial Strategy’ is review-based. A number of 

papers, articles, datasheets and websites were reviewed and discussed in order 

to fulfil each one of the four objectives established in Section 1.2. The following 

Sections 3, 4, 5 and 6 are structured in such a way that firstly, the most relevant 

information reviewed is presented and secondly, the information reviewed is 

discussed. 

 

1. In Section 3, due to the lack of local articles available in the public domain 

which tackle the specific skills needed by local manufacturing SMEs, it was 

firstly decided to review the skills demanded by the manufacturing industry 

in the entire UK. Barometers, reports and debates were found to be the 

main sources of information reviewed since they gather the first-hand 

views of manufacturing employers regarding their skills needs. In order to 

obtain more information directly related to the local businesses located in 

the SEM area it was decided to contact Cranfield’s local LEP, the South 

East Midlands Local Enterprise Partnership (SEMLEP), to get more data 

related to the SEMLEP Business Survey 2017 and specifically focused on 

the manufacturing sector (for more information about the procedure 

followed, see Section 3.2.1). All the national and local information related 

to the skills demanded by manufacturing SMEs was discussed to be able 

to assess in the following section whether possible collaborations through 

Cranfield’s teaching portfolio are feasible or not. 

 

2. In Section 4, the available local, national and European funding 

opportunities and the SMEs’ willingness to outsource external training 

were reviewed and discussed in order to assess the establishment of 

potential collaborations between local manufacturing SMEs and Cranfield 

University through its teaching portfolio. In addition to the review 
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performed in the public domain, it was decided to contact Research 

England to gain a wider understanding regarding the funding opportunities 

available for Cranfield University to work with SMEs mainly through 

training courses. Regarding the SMEs’ willingness to outsource training, 

academic papers were reviewed in order to identify their preferred training 

methods and the reasons behind their elections. 

 

3. In order to identify the main trends that will drive the future of the 

manufacturing industry, governmental and consulting papers from 

reputable companies were reviewed in Section 5. Amongst all the trends 

identified, it was decided to focus on the Industry 4.0 because this trend is 

supported by a large number of papers and because the Fourth Industrial 

Revolution is linked to all the other trends. In order to minimise the word 

count, it was decided to focus only in the Fourth Industrial Revolution and 

tackle it in depth, rather than exploring all trends in a less precise manner. 

Cranfield University’s digital expertise and the barriers and benefits 

Industry 4.0 can provide to SMEs were reviewed and evaluated in order to 

assess potential collaborations based on the principles of the Fourth 

Industrial Revolution. 

 

4. Since each SME has its own and specific R&D interest (if it has any), it 

was decided not to explore the individual R&D interests of each 

manufacturing SME located in the SEM region. Instead, Cranfield’s areas 

of expertise were summarised and presented in Section 6, so that local 

SMEs can appreciate the wide variety of manufacturing fields where 

Cranfield can help in terms of collaborative R&D projects. The available 

local, national and European funding opportunities and the SMEs’ 

willingness to carry out R&D projects were also reviewed and discussed 

in order to assess the establishment of potential collaborations between 

local manufacturing SMEs and Cranfield University through its research 

portfolio. In addition to the review performed in the public domain, it was 
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decided to contact Cranfield Research and Innovation Office to gain a 

wider understanding regarding the funding opportunities available for 

Cranfield University to work with SMEs mainly through collaborative R&D 

projects. Regarding the SMEs’ willingness to get involved in R&D projects, 

local data from SEMLEP and additional articles were reviewed in order to 

assess the current number of innovative local SMEs and the barriers and 

benefits R&D projects may provide to SMEs respectively. 
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3 Skills demanded by the manufacturing industry 

This Section 3 will review and discuss the main skills which are demanded by the 

manufacturing industry. Specifically, it will be focused on the skills needed by the 

manufacturing SMEs located in the SEM area. Since the information available in 

the public domain related to the local skills demanded is limited, a literature 

review based on the views of national (not local) manufacturers was performed 

in order to get insights about the skills needed in the entire UK which could be 

extrapolated to the SEM region. 

Despite that there might be some similarities between the skills demanded by 

national and local SMEs, it is important to consider that, as it was pointed out in 

Section 1, the SEM area is an especially high-productive region in terms of people 

and businesses [1]. Therefore, contacts with SEMLEP, the local LEP, were 

established in order to get specific information related to the SEM area. 

The analysis of the skills demanded by the local manufacturing SMEs will be 

taken into account in Section 4 in order to assess the establishment of potential 

collaborations between Cranfield University and local manufacturing SMEs 

through its teaching portfolio. 

 

3.1 Skills demanded by national manufacturing businesses 

The following literature review was focused on the direct responses provided by 

UK manufacturing businesses that were gathered by National Manufacturing 

Barometers, Debates and Reports. These sources of information allow knowing 

first-hand which are the UK manufacturers’ views in relation to the skills they 

need. 
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3.1.1 National Manufacturing Barometers 2016/17 and 2017/18. 

The South West Manufacturing Advisory Service Ltd (SWMAS) in partnership 

with Economic Growth Solution Ltd (EGS) conduct quarterly surveys (National 

Manufacturing Barometers) directed to UK manufacturing SMEs in order to 

assess first-hand their overall current operational state and which barriers and 

challenges are harming their performance. Every National Manufacturing 

Barometer explores a topic in a greater depth [3]. The Spring 2016-17 (Q4) 

National Manufacturing Barometer focused on ‘Maximising the workforce 

efficiency’ [4] and the Spring 2017-18 (Q4) National Manufacturing Barometer 

focused on ’People and Skills’ [5] were particularly insightful for the purposes of 

this Section 3.  

According to the Spring 2016-17 (Q4) National Manufacturing Barometer, the key 

challenges that UK SMEs are facing when it comes to productivity and growth 

are firstly the skills and expertise, and secondly, the efficiency of their workforce. 

Lack of industry-specific skills and the pressure to pay higher salaries have been 

reported as two of the biggest barriers UK SME manufacturers are facing when 

seeking to employ new workers. Furthermore, according to a number of 

qualitative individual views gathered and presented in the Spring 2017-18 (Q4) 

National Manufacturing Barometer, SME manufacturers seem to be resistant to 

spend resources to recruit or train skilled staff. 

The Spring 2017-18 (Q4) National Manufacturing Barometer goes into more 

detail regarding the shortage of experienced and skilled workers pointed out by 

the previous barometer. According to the qualitative content analysis of the UK 

manufacturers’ free views performed by SWMAS and EGS, the shortage of 

appropriately skilled and experienced workers has been highlighted as the most 

common challenge UK manufacturing SMEs are currently facing. 

This barometer also presents which functional areas and which kind of skilled 

workers (operational, technical, managerial or director) SME employers are 

lacking the most (see Figure 1). Out of the 240 employers interviewed, the 

majority reported that the main shortage of skilled staff is located into the 
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manufacturing area followed by the sales & marketing area and by the design 

area. 

 

Figure 1: Lack of skilled staff by functional areas [5] 

According to the responses of 251 UK manufacturers surveyed by SWMAS and 

EGS, UK SMEs prefer to train their staff in-house (69% of respondents see in-

house training as successful or somewhat successful) rather than outsource it 

(34% of respondents see outsourced training as successful or somewhat 

successful) (see Figure 2). 
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Figure 2: Preference between in-house and outsourced training [5] 

 

3.1.2 National Manufacturing Debate 2017 

Cranfield University hosts every year a National Manufacturing Debate where a 

range of manufacturing professionals debate and discuss the current challenges 

in the industry [6].  

The National Manufacturing Debate 2017 White Paper ‘UK Manufacturing skills 

shortages, leadership and investment’ presents a number of lists with the most 

common skills in short supply in the manufacturing industry [7]. These lists were 

obtained by using a software called NVivo which analyses how many times a 

specific set of words are repeated throughout a set of target reports [8]. 

According to this National Manufacturing Debate White Paper, manufacturing 

technical skills were in shorter supply than non-technical skills. Robotics and AI, 

data analytics, electrical and electronic engineering, software skills and machine 

operative skills were the biggest skills shortages identified in the technical 

category (see Figure 3).  
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Figure 3: Top ten UK manufacturing technical skills shortage (large companies & 

SMEs) [7] 

Regarding the non-technical category; innovative, leadership, communication, 

management and supply chain skills were the most frequent skills in short supply 

(see Figure 4). 

 

Figure 4: Top ten UK manufacturing non-technical skills shortage (large 

companies & SMEs) [7] 
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3.1.3 MHA Manufacturing Annual Report 2017/18 

MHA MacIntyre Hudson performs every year a survey directed to their over 450 

clients and contacts in order to identify which concerns and opportunities UK 

manufacturing and engineering business are currently having [9].  

In line with the National Manufacturing Barometers, shortage of skills and 

recruiting troubles related to both technicians and experienced engineers are the 

main barriers manufacturing and engineering businesses are currently facing. 

22% of businesses put skills shortage at the top of their agenda and 75% reported 

to have problems finding staff [10].  

 

3.2 Skills in the local manufacturing SMEs. 

Overall, the information available in the public domain related to the specific skills 

required by the UK manufacturing SMEs is limited. In addition, according to the 

Industrial Strategy White Paper, the regional disparities in the UK are greater than 

other countries in Europe. While there is a ‘long tail’ of unproductive businesses 

spread around the UK, other places have some of the most productive people 

and business in the world such as the Oxford-Milton Keynes-Cambridge corridor 

(which includes Cranfield’s local area) [1]. Therefore, once the national skills 

landscape has been evaluated in the previous section, it would be worth to 

engage with local institutions which may provide specific information related to 

the skills needed by the manufacturing SMEs located in the SEM area. 

 

3.2.1 Procedure to gather local information 

Firstly, a review was conducted in the public domain seeking for surveys 

performed by local institutions which are focused on the local manufacturing 

businesses in the SEM area. SEMLEP is a partnership between businesses and 

authorities located in the SEM area set up by the Department of Business, 

Innovation and Skills to lead local job creation and economic growth and to 
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determine local priorities [13]. This local LEP conducted an interesting survey, 

the SEMLEP Business Survey 2017, between mid-June to the beginning of 

August 2017 where SEMLEP carried out 2,734 phone interviews to a number of 

local enterprises which were representative of the business population in the 

SEM region [14]. This is the most representative business survey directed to local 

manufacturing SMEs found on the public domain. It is aligned to the local scope 

of this project and it allows to perform comparisons to the findings related to the 

skills lacked by national businesses in Section 3.1. However, the SEMLEP 

Business Survey 2017 groups together data from different sectors such as 

‘Administrative and support service activities’, ‘Agriculture, forestry and fishing’ or 

‘Accommodation and food service activities’. Therefore, it was necessary to 

engage with SEMLEP in order to obtain specific and isolated data related to the 

manufacturing industry. 

SEMLEP agreed to provide a spreadsheet with the data recorded and utilised to 

develop the SEMLEP Business Survey 2017 [15]. After reviewing the 

spreadsheet, only the data related to the local manufacturing businesses were 

selected by specifically focusing on those topics which were in line with the 

purposes of this report such as skills needs, vacancies and current workforce. 

These data allowed to get a better understanding of the local manufacturing 

landscape in terms of their skills needs and to draw some insightful discussions. 

 

3.2.2 SEMLEP Business Survey 2017 datasheet 

In contrast to the national shortage of skills reported in Section 3.1, only 28% of 

local manufacturing businesses had vacancies in the 12 months prior to the 

moment when the survey was conducted from mid-June to the beginning of 

August 2017 (see Table 1). In addition to this, 75% of employers considered that 

they did not have any skills gap in their existing workforce (see Table 2).  
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Table 1: Percentage of local manufacturing businesses with vacancies [15] 

Have you had any vacancies in the last 12 months? Manufacturing 

Yes 28% 

No 72% 

 

Table 2: Skills gaps amongst local manufacturing businesses' workforce [15] 

Do you have skills gaps in your existing workforce in any of the following areas? Manufacturing 

None 75% 

Technical or practical skills 10% 

Job specific skills 7% 

Sales and Marketing 4% 

Managerial Skills 4% 

Other 4% 

Advanced IT skills 2% 

Customer Service skills 1% 

General employability 1% 

Communication skills 1% 

Numeracy 1% 

Planning and organisational skills 1% 

Basic IT skills 0% 

Foreign Languages 0% 

Table 3 shows the percentage of local businesses classified by employee size.  

Table 3: Percentages of local businesses classified by employee size [15] 

Including you and any working proprietors/owners, how many people are on the 
payroll at this location? 

SEM 
Region 

1 to 4 74% 

5 to 9 11% 

10 to 24 7% 

25 to 49 5% 

50 to 99 2% 

100 to 249 1% 

250 plus 1% 

Taking into account the data gathered in Table 3; it is possible to obtain an estimation 

of the percentage of local employees working in large companies (250 employees or 

more) and in SMEs (less than 250 employees). Regarding the local SMEs, it is possible 

to calculate the average number of workers in a single ‘average’ SME located in the SEM 
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area by calculating the mean of each size range in the first column of Table 4 and by 

multiplying each mean by its corresponding percentage in the second column of Table 

4. After summing each one of these products, the average number of workers in a local 

SMEs is obtained (8.90 workers). Therefore, taking into account that 99 out of 100 local 

enterprises are SMEs, if the average number of workers in a local SMEs is multiplied by 

99, the number of workers in a representative sample of 100 local businesses can be 

calculated (881 workers). Regarding large companies, the calculations are simpler. 

Assuming that 400 employees work in local large companies and taking into account that 

1 out of 100 local enterprises are large companies, the number of workers in a 

representative sample of 100 local businesses can be assumed to be 400 workers. All 

these calculations are shown in Table 4. 

Taking into account that there are approximately 881 workers in local SMEs and 400 in 

large companies (and considering the assumption that, on average, 400 employees work 

in local large companies), it is possible to estimate that around 68.8% of local workers 

work in SMEs.  

Table 4: Number of employees working in SMEs and large companies in a 

representative sample of 100 businesses [15] 

Including you and any working proprietors/owners, how many people are on the 
payroll at this location? 

SEM 
Region 

SMEs  

2.5  74% 

7 11% 

17 7% 

37 5% 

74.5 2% 

174.5 1% 

Average number of workers in a local SME 8.90 

Number of workers in a representative sample of 99 local SMEs (100 businesses) 881 

Large companies  

400  1% 

Average number of workers in a local large company (assuming that it has 400 
employees) 

400 

Number of workers in a large company (100 businesses) 400 
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3.2.2.1 Vacancies 

Amongst the 72% of manufacturing employers who reported to have had 

vacancies in the 12 months prior to the moment when the survey was conducted, 

60% stated that they found hard to fill some of their vacancies (see Table 5).  

Table 5: Level of difficulty to fill the existing local vacancies [15] 

Have you had any vacancies in the last 12 months that you have found hard to 
fill? 

Manufacturing 

Yes 60% 

No 40% 

Specifically, 35% of employers found hard to find engineering and production 

technicians; 14% sales, marketing and related occupations; 10% metal 

machining, fitting and instrument making; 10% metal forming, welding and related 

trades; 7% electrical and electronic trades and 7% managerial positions (see 

Table 6). 

Table 6: Positions or functions more difficult to fill [15] 

Can you please tell me the job titles or functions you have found hard to fill? Manufacturing 

Science, Engineering and Production Technicians 35% 

Sales, Marketing and Related Associated Occupations 14% 

Metal Forming, Welding and Related Trades 10% 

Other Elementary Service Occupations 8% 

Electrical and Electronic Trades 7% 

Managerial 7% 

Other Administrative Occupations 7% 

Production Managers and Directors 5% 

Sales Assistants and Retail Cashiers 4% 

Information Technology and Telecommunication 4% 

Construction and Building Trades 3% 

Plant and Machine Operatives 3% 

The main causes reported of having found hard to fill these vacancies were firstly, 

the low number of applicants with the required skills (77% of the local 

manufacturing businesses stated this cause); secondly, the low number of 

applicants generally (11%); thirdly, the low number of applicants with the required 

attitude and motivation (9%); fourthly, lack of qualifications that the company 
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demands (8%) and fifthly, poor terms and conditions (e.g. pay) offered by post 

(6%) (see Table 7). 

Table 7: Causes of having hard to fill vacancies [15] 

What have been the main causes of having hard to fill vacancies? Manufacturing 

Low number of applicants with the required skills 77% 

Low number of applicants generally 11% 

Low number of applicants with the required attitude, motivation or personality 9% 

Lack of qualifications the company demands 8% 

Poor terms and conditions (e.g. pay) offered for post 6% 

Lack of work experience the company demands 4% 

Too much competition from other employers 3% 

Other 3% 

Job entails shift work/unsociable hours 3% 

Poor career progression / lack of prospects 3% 

 

3.2.2.2 Skills gaps 

Amongst the 25% of manufacturing employers who considered to have some 

skills gaps in their existing workforce, 10% reported to have technical or practical 

skills gaps, 7% job-specific skills gaps, 4% managerial skills gaps and 4% sales 

and marketing skills gaps (see Table 2). 

The preferred actions that local manufacturers have taken to increase the skills 

of their workforce were firstly, in-house training and development (21%); 

secondly, not doing anything (16%); thirdly, outsourcing training and 

development (15%); fourthly, investing on apprenticeships (4%) and fifthly, 

engaging with schools, colleges and universities (3%) (see Table 8). 

Table 8: Actions taken to increase local skills [15] 

What actions have you taken to increase skills? Manufacturing 

Not applicable - no skills gaps 53% 

Offering in-house training & development 21% 

Not doing anything 16% 

Outsourcing training & development 15% 

Investing in apprenticeships 4% 

Engaging with schools, colleges and Universities 3% 
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Other 2% 

Relying on agencies to recruit skilled people 2% 

 

3.2.2.3 Qualifications 

According to the SEMLEP Business Survey data, the next percentages of local 

manufacturing businesses have staff with the following level of qualifications (see 

Table 9). 

Table 9: Level of qualifications amongst the local workforce [15] 

What level of qualifications do your staff hold? Manufacturing 

No qualifications 38% 

Level 1 qualifications 8% 

Level 2 qualifications (GCSE A*-C) 22% 

Level 3 qualifications (A Level A-E) 19% 

Level 4 qualifications (HNC) 12% 

Level 5 qualifications (HND, Foundation Degree) 14% 

Level 6 qualifications (Degree) 27% 

Level 7 qualifications (Masters) 5% 

Other 5% 

Don’t know 6% 

It is interesting to see that while 27% of the local manufacturing businesses have 

staff holding level 6 qualifications (degree) and 5% level 7 qualifications 

(masters), 38% of the local manufacturing businesses have workers who do not 

hold any qualification. 

 

3.3 Discussions 

Considering the information reviewed on Sections 3.1 and 3.2, it is now possible 

to draw some insightful discussions which can facilitate the assessment of 

potential collaborations between local manufacturing SMEs and Cranfield 

University through its teaching portfolio. 
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3.3.1 Analysis of the national review 

All of the barometers, debates and reports reviewed in Section 3.1 are in line with 

the Industrial Strategy White Paper which indicated that there is a shortage of 

STEM skills. The Spring 2017-18 (Q4) National Manufacturing Barometer and the 

MHA Manufacturing Annual Report 2017/18 both pointed out that the shortage of 

skills is the primary challenge UK manufacturing businesses are facing. 

Regarding which specific skills are in shorter supply, the Spring 2017-18 (Q4) 

National Manufacturing Barometer states that the biggest shortage of skills is 

mainly found on manufacturing operational and technical workers, followed by 

sales and marketing operational and managerial staff and by technical design 

staff respectively. 

The National Manufacturing Debate 2017 White Paper was the main public 

source found that provides precise lists with the specific skills that national (not 

local) manufacturing businesses are lacking. However, these lists of skills were 

obtained by using a software called NVivo which analyses how many times a 

specific set of words (like for example ‘software skills’ or ‘management’) are 

repeated throughout a set of reports [8]. Although this method actually gives 

important insights about the skills needed by the manufacturing industry, it does 

not distinguished between large companies and SMEs and therefore, it does not 

align with the scope of this project which is focused on SMEs. Since the number 

of times that the government or the media talk about skills demanded by large 

companies does not have to be related to the fact that only over 1% of UK 

businesses are large companies [11], the influence that large companies had on 

the results of this National Manufacturing Debate White Paper cannot be 

neglected for the purposes of this thesis which is exclusively focused on SMEs 

rather than large companies.  

In addition to this, some of the main technical skills identified in Figure 3 such as 

software skills, robotics or AI seem to be more related to large companies which 

currently tend to be more digitalised than SMEs [12]. 
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3.3.2 Reliability of the SEMLEP Business Survey 2017 datasheet 

The data gathered in Table 1 and Table 2 seem quite reliable since both 

questions asked by SEMLEP, ‘have you had any vacancies in the last 12 

months?’ and ‘do you have skills gaps in your existing workforce in any of the 

following areas?’, are direct, clear and do not influence the responses in one way 

or another [16] and due to the limited size of the majority of businesses 

interviewed (85% of the local businesses interviewed have less than 10 workers 

(see Table 3)), local manufacturing employers should know first-hand if they lack 

some skills in their workforce and if they had any vacancy in the previous 12 

months.  

The majority of the data provided by this SEMLEP datasheet seems quite reliable. 

However, despite the question ‘what level of qualifications do your staff hold?’ 

can give an idea of the qualifications that local manufacturing staff hold; according 

to the manner that this question was worded, it is not clear if each employer 

should answer whether he/she has at least one worker with a determined level of 

qualification or if he/she should answer which is the most common level of 

qualification among its existing workforce. It is difficult to determine which criteria 

the employers followed when they responded to this question since it is difficult 

to believe that only 27% of local manufacturing businesses have one worker or 

more with a bachelor’s degree and it is also difficult to believe that 38% 

considered that the most common level of qualifications among its existing 

workforce is ‘no qualifications’. 

For these reasons, this question could be slightly modified in order to make it 

more accurate in the coming years. For future surveys, I would recommend 

changing the previous question for the following one: ‘how many of your workers 

(or which approximate percentage) hold the following level of qualifications? 

Options: no qualifications, level 1, 2, 3, 4, 5, 6, 7, 8, don’t know’. This question 

should be easily answered by the majority of local manufacturers due to the 

limited size of the majority of local manufacturing businesses (85% have less than 

10 employees). This new question would be more accurate and would allow to 
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assess the actual proportion of qualifications held by the local manufacturing staff 

in the SEM region.  

 

3.3.3 Representation of the local manufacturing population - 

SEMLEP Business Survey 2017  

The data provided by this spreadsheet can be considered as both representative 

of the local business population and useful for the purposes of this project 

focused on manufacturing SMEs. It is representative of the local business 

population because the actual ratio large companies to SMEs around the UK is 

approximately 1 to 99 [17] and precisely, 1% of the local manufacturing 

businesses interviewed had more than 250 employees (large companies) and 

99% had less than 250 employees (SMEs) (see Table 3) [14]. Therefore, since 

many more SMEs have answered the survey than large companies (99 times 

more), the influence of the responses coming from large companies can be 

neglected and it is possible to assume that the SEMLEP Business Survey 2017 

was focused on local manufacturing SMEs. 

 

3.3.4 Comparison between the manufacturing skills in the SEM area 

and in the UK 

The low percentages of vacancies (28%) and skills gaps (25%) amongst the local 

manufacturing businesses are, at first sight, quite surprising since barometers 

and reports, both agree that the shortage of skills is the main barrier that 

manufacturing SMEs are currently facing. 

Assuming that the surveys carried out by SEMLEP, MHA (Annual Report) and 

SWMAS and EGS (National Barometers) are reliable and representative, local 

manufacturing businesses seem to have smaller needs related to recruiting 

(vacancies) and training (existing skills gap) staff than national manufacturing 

businesses. This fact, however, goes in line with the Industrial Strategy White 

Paper which stated that there is a ‘long tail’ of low productive businesses spread 
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around the UK, together with some of the most productive places, people and 

businesses in the world such as the Oxford-Milton Keynes-Cambridge corridor 

(which includes the SEM area) which has the potential to become the new ‘British 

Silicon Valley’ [1].  

 

3.3.5 Is the ‘shortage of skills’ issue relevant in the local area? 

Firstly, taking into account that only 28% of the local businesses had vacancies, 

that 60% (out of this 28%) had problems to fill them and that 77% (out of this 

60%) stated that these problems were mainly caused by the fact that applicants 

do not have the appropriate skills, it is possible to realise that actually only 13% 

of local manufacturing businesses reported that there is a lack of applicants with 

the appropriate skills. This 13% does not seem to be a large enough number to 

claim that there is an important shortage of skills, at least, in the SEM region.  

Moreover, the general low number of applicants reported by a minority of local 

manufacturing businesses in Table 7 can be partially caused by the poor terms 

(mainly salary) offered by the employers [18]. It seems like there is a closed loop 

surrounding this issue, employers are looking for more skilled workers, but 

employers seem to be resistant to pay for their skills [4]. Moreover, it is possible 

to forecast that this skills/salary issue can remain more critical in the near future 

since the emergence of the digital technologies will lead employers to recruit 

workers with higher skills and qualifications who can deal with them. Therefore, 

employers must consider whether the salaries they pay to their employees are 

worth it by analysing the value their workers create. 

The fact is that STEM graduates can receive higher salaries from other industries 

different from manufacturing [19]. For instance, one of the top-paying graduate 

job, which provides a £42,000 a year and an Audi A4, is at Aldi supermarkets 

[20]. High salaries have been reported as the main driver which attracts skilled 

employees [18], but it seems that the salaries UK manufacturing employers are 
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paying are not high enough. In the USA, for instance, some engineering schemes 

pay up to $95,000 a year for starting technical roles [19]. 

Overall, although the question ‘what level of qualifications does your staff hold?’ 

is not precise, the fact that employers responded that they had fewer employees 

with a bachelor’s degree (27%) than workers without any qualifications (38%) is 

quite revealing. Either employers tend to hire workers with the minimum skills and 

qualifications needed to carry out their jobs in order to probably be able to pay 

lower salaries, or the tasks carried out in local manufacturing business are mainly 

manual and can be performed by a person without any qualifications. In this last 

case, if the majority of the tasks carried out in manufacturing businesses are 

simple or manual and can be performed by a person without any qualifications, 

why national manufacturers are claiming that there is a shortage of skills when a 

great part of the most productive UK businesses (the SEM-located businesses) 

do not need them? 

It seems that the troubles UK manufacturing employers are facing while trying to 

recruit new staff and while trying to fill part of their vacancies are not mainly 

caused by a shortage of skills issue. Instead, manufacturing employers seem 

either not to need, or not to be paying enough for the ideal skills they say they 

lack. In line with this conclusion, some articles point out that claims about the 

existence of the shortage of STEM skills required by the manufacturing industry 

are exaggerated [19,21]. 

 

3.3.6 Future skills demanded by the manufacturing industry 

Although only 25% of local employers have reported to have skills gaps among 

their existing workforce, this percentage may represent a considerable number 

of employees who might currently benefit from Cranfield University’s training 

courses in the case that the skills they need align with Cranfield University’s 

teaching portfolio.  
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Looking into the near future, due to the high projection that the SEM area included 

inside the Oxford - Milton Keynes - Cambridge corridor is expected to have, 

Cranfield University should also forecast which skills the local manufacturing 

SMEs will demand in the future. The local manufacturing businesses are 

expected to grow. And to grow they will have to keep a global vision taking 

advantage of the new global trends driving the industry [1]. And one of the main 

trends that is expected to drive the future of the manufacturing industry, according 

to SEMLEP and to the Industrial Strategy, together with other papers and 

institutions (see Section 5.1.4), is the emergence of digitalisation [1,22]. Although 

digitalisation is now mainly starting to be implemented by large companies since 

they have larger resources to implement it and a larger level of dissemination to 

take advantage of it [12], as the range of technological options increases SMEs 

should start increasingly taking advantage of its benefits. Otherwise, they run the 

risk of falling behind their competitors prematurely [12]. Therefore, the existing or 

potential employees of SMEs are expected to acquire digital skills, such as data 

analytics or computer programming skills, in order to successfully deal with this 

emerging range of technologies. [1,23–26]. 

 

3.3.7 Implications of the local manufacturing skills in the 

establishment of potential collaborations with Cranfield 

University through its teaching portfolio. 

Local manufacturing businesses seem to be more prepared than the national 

manufacturing SMEs in terms of skills gaps and vacancies. 75% of the local 

manufacturing businesses reported that they did not have any skills gap in their 

existing workforce and 72% did not have any vacancy to fill in the 12 months prior 

to the moment when SEMLEP survey was conducted. However, although 

relatively small, these numbers represent a considerable amount of people who 

might encourage potential collaborations between Cranfield University and local 

SMEs to build employees with the current and emerging skills demanded in case 

that these skills match Cranfield University’s postgraduate teaching portfolio. In 

addition to this, Cranfield University might start thinking about the development 
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of courses focused on the digital skills which are forecasted to be required by 

SMEs due to the emergence of digital technologies.  

Regarding the ‘shortage of skills’ issue reported by national barometers, debates 

and reports, only 13% of local manufacturing  businesses pointed out this cause 

as a barrier which is hindering their abilities to recruit new staff 

Lastly, despite the fact that the question ‘what level of qualifications do your staff 

hold?’ is not perfectly worded, employers answered that they had more 

employees without any qualification (38%) than workers with a bachelor’s degree 

(27%) or with a master’s degree (5%). This fact reduces the ability of Cranfield 

University to partner with local SMEs for training purposes since Cranfield 

University is mainly focused on postgraduate courses such as MScs and PhDs, 

together with short courses which usually consists on an individual module 

belonging to an MSc [27].  
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4 Potential collaborations between local manufacturing 

SMEs and Cranfield University through its teaching 

portfolio 

Once the skills demanded by the local manufacturing businesses were reviewed 

and discussed in Section 3, the establishment of potential collaborations between 

Cranfield University and local manufacturing SMEs through its teaching portfolio 

can be assessed in this Section 4. In addition to the analysis of the skills 

demanded by the local manufacturing SMEs, the available funding opportunities 

and the willingness shown by local businesses to collaborate will also be taken 

into account in order to evaluate the feasibility of these potential collaborations 

for training purposes. 

 

4.1 Funding opportunities supporting collaborations between 

universities and SMEs for training purposes 

At a local level, the Innovation in Manufacturing, Aerospace and Green Economy 

(IMAGE) programme is providing funding for those SMEs willing to work with 

Cranfield University and/or the University of Bedfordshire for bespoke training or 

for R&D purposes [28]. 

At a national level, Research England, a new council within UK Research and 

Innovation, is responsible for administering the Higher Education Innovation Fund 

(HEIF) [29]. HEIF supports knowledge-based collaborations between businesses 

and universities [1]. Higher education institutions receive income from knowledge 

exchange interactions with businesses through a number of channels including 

contract research, consultancy, intellectual property income, facilities & 

equipment sharing and continuing education and professional development [1]. 

Since HEIF supports all these channels, Cranfield University management must 

weigh whether it is worth to allocate part of the funding to provide training to local 

manufacturing SMEs’ staff by taking into consideration all the potential 

knowledge exchange interactions the School of Aerospace, Transport and 
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Manufacturing (SATM), the School of Water, Energy and Environment (SWEE), 

the School of Management (SoM) and Cranfield Defence and Security (CDS) is 

willing to carry out. 

At a European level, the European Commission is investing in European people’s 

skills through its European Social Fund (ESF). ESF is directed to improve the 

quality of European public services, to improve training & education and to 

promote social inclusion [30]. The UK government is committed to develop the 

UK Shared Prosperity Fund (UKSPF) in order to maintain the strengths provided 

by the ESF once the UK leaves the EU [31]. However, UKSPF is expected to 

focus on the development of skills and opportunities for disadvantaged people 

(e.g. disabled people) in regions of clear social and economic need [31].  

 

4.2 Willingness of local manufacturing SMEs to collaborate with 

universities for training purposes 

First of all, according to the SEMLEP Business Survey 2017, only 3% of local 

manufacturing businesses engage with schools, colleges and universities (see 

Table 8). Therefore, looking at this single data, the first impression is that the 

majority of local manufacturing SMEs feel that either do not need or do not want 

to collaborate with universities for training purposes. This fact is supported by the 

National Centre for Universities and Business which states that SMEs usually 

report not to have the resources or time required to engage with universities [32]. 

In addition to this, regarding their willingness to outsource training, local 

manufacturers have shown their preference to develop the skills of their 

workforce, firstly, through in-house training (21%); secondly, by not doing 

anything (16%); thirdly, by outsourcing training (15%) and fourthly, by investing 

on apprenticeships (4%) as it was seen on Section 3.2.2. Therefore, local 

manufacturers usually prefer to train their workforce in-house rather than 

outsource it. However, the difference between these two training methods is not 

too large (21% to 15%). 
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Hill and Stewart conducted a study which supports the fact that SMEs show a 

preference for short-term oriented, unplanned, informal and therefore, in-house 

employee training [33]. While some other researchers stated that informal training 

fits well the overall strategy of SMEs due to its flexibility [33], others pointed out 

that informal training makes the SMEs loss a sustained competitive advantage 

derived from a skilled workforce [34,35]. In-house informal training presents some 

advantages which make it attractive for SMEs such as the fact that it is directly 

focused on employees’ needs, the fact that it is less costly than formal training 

methods and the fact that it is possible to introduce it into the daily activities of 

the SME [33,36]. During informal training methods such as on-the-job training, 

the workforce develops, in a practical environment, the skills that their positions 

demand. The employees learn a diverse range of skills adjusted to the actual 

needs of the company which enable them to face and solve different practical 

problems within the enterprise [37]. 

These statements are also in line with the Spring 2017-2018 National 

Manufacturing Barometer, UK manufacturing SMEs prefer to develop their staff 

in-house rather than outsource it (see Figure 2). 

Nevertheless, although in-house informal training appears to be SMEs’ favourite 

training methods, innovative training methods which can be suitable for the needs 

of SMEs and which might not be even known by local manufacturing employers 

are being increasingly adopted in Europe such as e-learning (or distance 

learning) [38]. 

 

4.3 Innovative training methods suitable for collaborations with 

local manufacturing SMEs 

In the case that the skills needed by a local manufacturing SME match Cranfield 

University’s teaching portfolio, that Cranfield University receives enough funding 

to deliver training and that a local manufacturing SME sees potential benefits 
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from establishing interactions with Cranfield University for training purposes; a 

mutual collaboration through training courses can start to be planned. 

Despite the high relevance e-learning can achieve in order to develop either job 

specific or general skills in enterprises [38], the UK government has not released 

any funded initiative to specifically encourage the utilisation of e-learning training 

among SMEs. However, the government has seen the potential e-learning has to 

develop people with the skills demanded by the manufacturing industry. 

According to the Industrial Strategy White Paper, the government is going to 

develop a new National Retraining Scheme whose first step will consist on 

investing £30m to up-skill adult students through online courses (e-learning) 

focused on digital skills such as AI and innovative education technology (edtech). 

E-learning is a not very well known training tool whose benefits might increase 

local manufacturers’ willingness to outsource training [39] and collaborate with 

Cranfield University. Both informal training methods such as on the job training 

and innovative methods such as e-learning present some common 

characteristics. Both methods consume a relatively low amount of resources and 

it is possible to introduce them into the daily activities of the SME. [33,36,38]. 

Wilke, Maack and Partner Consult in partnership with the European Commission 

developed a guide to implementing suitable methods for training purposes [38]. 

This paper presents the e-learning method as a tool which is especially attractive 

for SMEs due to the following benefits: 

• Lower cost than traditional and formal training methods.  

• Fully automated lectures can be taken at any time. 

• Can be introduced into a daily work schedule.  

• The worker does not have to be sent out. 

• The course length can be varied. 

• Allow employees to learn at their own pace. 

• Some courses can lead to a recognised qualification. 

• E-learning courses can combine fully automated lessons with live lectures, 

where employees can interact with the tutor to support the learning. 
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When a considerable amount of content is intended to be provided to a significant 

number of students and when this content is intended to address long-term 

training needs, e-learning becomes a particularly good option [40]. Developing 

an e-learning course might be a good option to train employees from different 

local SMEs in the near future since, with the emergence of digitalisation and the 

benefits it promises to bring to SMEs, new digital skills are expected to be widely 

needed (see Section 3.3.6). [1,23–26]. In the near future, similar content might 

be prepared by Cranfield University and delivered to a large number of local 

manufacturing SMEs in order to provide these digital skills which are expected to 

be needed. 

The public domain provides a wide range of guides which can be utilised in order 

to develop e-learning courses. [40–42]. The development of an e-learning course 

can be summarised into the following stages (see Figure 5).   

 

Figure 5: The ADDIE model for e-learning [40] 

In order to implement an e-learning course, or any different training method, direct 

input from the manufacturing SMEs is essential. There are plenty of training 

courses in the UK, however, their procedures or content do not often address the 
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specific situation of SMEs [38]. This fact is very likely to be caused by a mismatch 

between the skills demanded and the courses often offered [38]. For this reason, 

if Cranfield University decides to start assessing the development of future e-

learning courses; communication, engagement and active participation from local 

SME employers would be critical to determine which specific skills are needed 

and to develop a content which may provide these skills. 

 

4.4 Discussions 

Looking to the estimation performed in Table 4, approximately two thirds of the 

local manufacturing workforce works in SMEs. At first sight, this percentage 

represents a considerably large amount of employees which might encourage 

Cranfield University to establish collaborations with local SMEs for training 

purposes (in case that some major requirements are fulfilled). However, apart 

from possible future collaborations to teach the digital skills which are expected 

to be widely required by manufacturing SMEs (see Section 3.3.6) and despite the 

funding opportunities provided by the IMAGE programme (see Section 4.1), it 

does not seem easy to currently establish successful collaborations between 

local manufacturing SMEs and Cranfield University due to the following reasons: 

Firstly, the local manufacturing staff is better prepared than the average national 

manufacturing staff. Therefore, the ‘shortage of skills’ seems to be especially 

reduced in the SEM region. According to the findings reported on Section 3.3.4, 

the low percentages of vacancies (28%) and skills gaps (25%) amongst the local 

manufacturing businesses are in line with the Industrial Strategy White Paper 

which stated that there is a ‘long tail’ of low productive businesses spread around 

the UK, together with some of the most productive people, businesses and places 

such as the SEM area. 

Secondly, the ‘shortage of skills’ reported by national barometers, debates and 

reports (see Section 3.1) might not be so relevant in the SEM region. According 
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to the findings reported in Section 3.3.5, only 13% of the local manufacturing 

businesses reported to have a low number of applicants with the skills demanded.  

Thirdly, the fact that employers answered that they have more employees without 

any qualification (38%) than workers with a bachelor’s degree (27%) limits the 

establishment of training collaborations with Cranfield University since Cranfield 

University’s teaching portfolio is focused on postgraduate education. 

Fourthly, SMEs show preference for a short-term oriented, unplanned, informal 

and in-house employee training. According to Section 4.2, informal training 

methods present some legitimate benefits for SMEs as it is directly focused on 

employees’ needs, it is less costly than formal training methods and it is possible 

to introduce it into the daily activities of the SME. Therefore, SMEs do not appear 

to show high interest in outsourcing formal training from universities.  

Fifthly, 85% of the local manufacturing business population has less than 10 

employees. Since formal training methods such as e-learning would be a 

particularly good option when there is a large number of learners, it would not be 

profitable to provide training to these SMEs since the size of their workforce is 

too small to return the investment made on developing the course. 

Finally, although HEIF is a helpful funding opportunity to encourage collaboration 

between universities and businesses, there are many ways how universities and 

businesses can collaborate, not only by providing training. Taking into account 

the fact that 85% of local businesses have less than 10 employees, that only 25% 

reported to have skills gaps and that only 32% reported to have workers with a 

bachelor’s or a master’s degree, it might be not worth to spend the HEIF 

allocation in developing potential training courses due to the low number of 

workers who may benefit from Cranfield University’s postgraduate expertise. 

Since the HEIF allocation must be divided among all the different kinds of 

knowledge-based collaborations that Cranfield University is willing to carry out, it 

is a matter of Cranfield University management to decide whether allocating part 

of the HEIF to provide training to local manufacturing SMEs’ staff or whether 

using it for other purposes taking into account the interests of the four schools 
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forming Cranfield University (SATM, SWEE, SoM and CDS). In addition, it is not 

clear if UKSPF might support collaborations between Cranfield University and 

local manufacturing SMEs to provide training because this funding is expected to 

be focused on the development of skills and opportunities for disadvantaged 

people (e.g. disabled people) in regions of clear social and economic need. 
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5 Potential collaborations between local manufacturing 

SMEs and Cranfield University through the main 

trends that are expected to drive the future of the 

manufacturing industry 

Since enterprises must continually evolve to stay competitive [43] and following 

the four grand challenges identified by the Industrial Strategy White Paper, this 

Section 5 will focus on those trends which are expected to drive the future of the 

manufacturing industry. Once the main manufacturing trends are identified, this 

Section will also assess whether Cranfield University can collaborate with local 

manufacturing SMEs in order to obtain a mutual benefit by helping them to 

leverage the emerging opportunities identified. 

 

5.1 Trends that are expected to drive the future of the 

manufacturing industry 

The following literature review was focused on governmental papers and 

consulting papers from two of the most reputable consulting firms in the world, 

McKinsey & Company and Deloitte [44], which assessed which are the main 

trends that will drive the future of the manufacturing industry in the near future. 

Due to the fact that each particular manufacturing SME has its own and specific 

interest regarding its R&D activities (if they have any), these reviews were 

focused on those trends which may be exploited by a significant number of local 

manufacturing SMEs.  

These reviews are intended to support the four grand challenges identified by the 

Industrial Strategy White Paper and presented in Section 1. 
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5.1.1 The future of manufacturing: a new era of opportunity and 

challenge for the UK 

In 2013, the UK government released a paper stating the trends and the most 

likely changes that will drive the future of the British manufacturing industry. 

• Technologies such as computer controlled tools or additive manufacturing 

will facilitate the production of more personalised goods. Businesses are 

increasingly taking into account direct customer input in order to design their 

products while decreasing the cycle-times. 

• The factories of the future will be more flexible, closer to customers and 

more capable than the ones we have today. Future factories will also be able to 

take advantage of global supply chains and new technologies. In consequence, 

future workforce will need a multi-skilled knowledge which allows them to deal 

with these new technologies and, at the same time, be open and interactive in 

order to innovation and continuous improvement inside the enterprise. 

• Sensor technologies and advanced software will improve the safety 

systems, the logistics, the process control and the customer relationship 

management inside enterprises. These new technologies will bring suppliers 

closer to the production process and customers closer to the product design. 

• Outsourcing functions and offshoring are likely to continue in the future 

due to the reduced costs of labour in foreign countries, the worldwide availability 

of information and data, the trade liberalisation and the security of provision. 

• Resources such as materials, water, energy and land will be increasingly 

demanded producing more volatile and higher prices. 

• Circular economies will shift manufacturing business models due to 

resource scarcity and to higher costs for waste disposal and energy. 

• Consumers are demanding more sustainable products. 
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5.1.2 Manufacturing the future: the next era of global growth and 

innovation 

McKinsey & Company forecasts that by 2025, developing countries will lead the 

global consumption creating new market opportunities. Meanwhile, in established 

markets, customers are increasingly asking for greater personalisation of 

products and for more after-sales services. Innovation in technologies and 

materials promises to drive further productivity and to allow industries to adapt 

faster to future changes in consumer demand. McKinsey also identified the 

development of skills and the education as two of the main priorities for both 

industries and governments. Enterprises will specifically need a larger number of 

computer-savvy factory workers. 

 

5.1.3 The future of manufacturing: making things in a changing 

world 

Deloitte identifies a progressive shift in the way manufacturing industries do 

business driven by changes in the economics of the supply chain, in the 

economics of production, in the consumer demand and in the nature of products,. 

Deloitte offers a set of guideposts which can be analysed by each individual 

enterprise in order to enhance its value creation and capture. The following list 

includes some of the main pointers identified. 

• Customers are increasingly looking for personalised products to fit their 

own needs and they are increasingly willing to participate in the conceptualisation 

and creation of the products they buy. 

• Demand personalisation is pushing some manufacturers to create 

physical platforms in which third-parties can build modular add-ons while lowering 

the cost and while increasing the speed of innovation through plug-in 

architectures and common interfaces. 

• Digitalisation is eroding barriers. Learning barriers are lowering as the 

majority of information and resources are now available online. Entry barriers to 
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the manufacturing sector are also decreasing thanks to pay-per-use models and 

service marketplaces which allow rapid and easy access to engineering, design 

and programming resources at a relatively low cost. Commercialisation barriers 

are also reducing since digitalisation is facilitating the access to financing through 

crowdfunding or hardware venture capital and to customers through e-

commerce. 

• New manufacturing models are arising such as the distributed local 

manufacturing. Additive and subtractive digital manufacturing technologies and 

robotics are making manufacturing more portable and repeatable allowing small 

businesses to produce low cost and high-quality products. Digitalisation is 

expected to reduce the cost of customisation. 

• Intermediaries, especially retailers, are slowly losing their sources of 

power (physical shelf space and geographic spread) and are expected to be 

substituted by new trends such as ship-to-door or online purchasing. 

• Startups are starting to take advantage of the digital network to connect 

directly with customers and to build loyalty for both company and products by, for 

instance, using crowdfunding platforms to gain supporters around their goods. 

 

5.1.4 Trends highlighted from the literature review 

A number of trends can be summarised and highlighted from the literature review 

performed: 

1. Developing countries are expected to lead the global consumption in a 

medium-term creating new market opportunities for manufacturing businesses 

[45]. 

2. Customers are expected to continue and increasingly demand for personalised 

products to fit their own and particular needs [45,46] 

3. Clean growth and sustainable manufacturing business models might help 

manufacturing industries not only to reduce the environmental harm, but also to 
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tackle the resource scarcity issue and to deal with the energy and waste disposal 

costs [1,47]. 

4. The emergence of digitalisation points to an increasing demand for workers 

with hybrid skills who can deal with the emerging cyber-physical manufacturing 

landscape [1,24,45]. This point links with Section 3.3.6. 

5. The emergence of digitalisation (or the Fourth Industrial Revolution) will play a 

key role in the future manufacturing landscape. The technological advances 

related to the term, Industry 4.0, have the potential to increase the productivity of 

manufacturing industries and enable further growth [1,45–47]. The relevance of 

this fifth trend in the productivity and growth of the manufacturing industry is also 

supported by a number of additional papers [24,48–50]. Furthermore, the 

Industry 4.0 is linked to the other four trends highlighted: 

1. New market opportunities in developing countries: 

Industry 4.0 will shorten the traditional supply chains and, at the same 

time, will make them agiler. Collaborative planning platforms with 

suppliers, businesses and customers; production traceability and end-to-

end inventory visibility would facilitate SMEs to compete in international 

markets by enabling real-time information exchange among the players of 

the value creation network without regard to distance [51,52]. 

2. Increasingly demand for personalised products: 

Industry 4.0 promises to increase the flexibility in manufacturing 

enterprises, while improving their productivity, increasing the quality of 

their products and enabling mass customisation. Increased flexibility and 

improvements in production would allow digitalised companies to adapt 

more rapidly and to produce the increasingly personalised products 

demanded with a high quality and a shorter time-to-market [53]. 

3. Foment sustainable manufacturing business models: 
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Digitalisation throughout the entire product lifecycle can allow enterprises 

to allocate their resources, i.e. water, energy, materials and products, in a 

more efficient way from the raw material acquisition stage to the product 

end of life [54].  

4. Workers with IT-related skills: 

Digitalisation will change not only businesses but jobs. Manufacturers will 

need firstly, to develop a strong digital culture within the company and 

secondly, to recruit and/or develop workers with analytics and software 

programming skills who can cope with the new emerging technologies 

such as AI and data analytics [1,24,45,52]. 

 

5.2 Potential collaborations between local manufacturing SMEs 

and Cranfield University through the Fourth Industrial 

Revolution 

This section 5.2 will assess potential collaborations between Cranfield University 

and local manufacturing SMEs through the digitalisation megatrend, as PwC has 

named it [55]. Due to the fact that Industry 4.0 can bring benefits to almost every 

manufacturing business (although large companies would currently gain more 

from it than SMEs) [12], exploiting the digitalisation megatrend might become a 

great source of income for Cranfield University due to the large number of 

potential clients (manufacturing businesses), which might benefit from Cranfield 

support.  

 

5.2.1 Benefits, opportunities and large company pressures 

The technical enablers of the Industry 4.0 within the digitalisation megatrend; 

such as advanced robotics, vertical/horizontal integration, big data and analytics, 

additive manufacturing, industrial internet, simulation, cyber security, augmented 

reality and the cloud; can provide important benefits to manufacturing businesses 
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by decreasing their production costs and by increasing their productivity, 

flexibility, quality, sustainability, robustness, speed, competitiveness, safety and 

scalability, among others [56]. 

According to Brian Holliday; managing director of Siemens Digital Factory UK 

and member of the leadership team who, on behalf of the UK government, carried 

out the Made Smarter Review (previously known as Industrial Digitalisation 

Review): ‘a digital future is not a case of if, but when’ [57]. Large manufacturing 

companies are already taking advantage of Industry 4.0 and they will encourage 

their SME suppliers to adapt and update their production technologies in order to 

make the large companies’ production increasingly efficient and networked [12]. 

Those manufacturing businesses which persistently do not consider to take 

advantage of the digital technologies run the risk of falling behind their 

competitors prematurely [12].  

The Made Smarter Review, published in response to the consultation Industrial 

Strategy Green Paper, stated that industrial digitalisation technologies could 

improve productivity by 25% by 2025, create more than 175,000 new jobs, 

increase manufacturing growth between 1.5 and 3% per annum and add £455bn 

to the economy over the next decade  [56]. 

 

5.2.2 Challenges and barriers 

However, despite its promising benefits, it is worth to mention that the 

implementation of digital technologies within manufacturing SMEs present some 

challenges that must be taken into account such as an unclear cost-benefit ratio, 

lack of knowledge related to the principles of Industry 4.0 (according to a survey 

carried out by the Institution of Mechanical Engineers (IMechE) and BDO in 2016, 

56% of respondents stated to have little or no understanding of the principles of 

Industry 4.0 while only 8% reported to have a significant understanding [58]), lack 

of the digital skills needed, legacy systems and resistance to change [59,60]. 
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Moreover, the fact that many SME manufacturers are focused on their day-to-day 

operations, due to their limited resources (mainly time and people), makes difficult 

for them to think strategically in the medium or long-term [61].  

 

5.2.3 Cranfield University digitalisation expertise 

Cranfield University possesses a strong expertise related to the implementation 

of information and communication technologies (ICT) within manufacturing 

companies. Cranfield Manufacturing Informatics Centre works with industry to 

overcome their barriers to implementing digital technologies and to deliver proven 

systems of automation, simulation and modelling in manufacturing [62]. 

The Manufacturing Informatics Lab is equipped with a wide range of state-of-art 

resources [63] and it is run by leading academics in each branch of the 

digitalisation field [64]. 

Its research is focused around cost engineering estimations, digitalisation of 

manufacturing processes, optimisation of manufacturing processes and lean 

product and process development [62]. 

 

5.2.4 Assessing how to mitigate the barriers of potential 

collaborations through Industry 4.0 

In order to assess whether Cranfield University can support local manufacturing 

SMEs to implement ICT technologies or not, it is necessary to consider whether 

the challenges and barriers presented on Section 5.2.2 can be mitigated or 

whether they are insurmountable. 

1. The first barrier presented, the unclear cost-benefit ratio, can be tackled 

by the Manufacturing Informatics team since one of its main areas of action 

consists on early estimations of costs related to engineering projects 

including those costs associated to the development of digital assets and 

its long-term preservation [62].  
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Furthermore, in order to get funding, Knowledge Transfer Network (KTN) 

recommends to create nationally coordinated funding mechanisms for 

Industry 4.0 which can enable enterprises to plan their investments [61].  

 

2. The lack of understanding of the principles of Industry 4.0 among UK 

manufacturers is something that might be addressed by the UK 

government. According to the Boston Consulting Group (BCG), the UK 

needs to create a national coordinating body, such as the Platform 

Industrie 4.0 in Germany, bringing stakeholders from academia and 

industry together in order to develop awareness and understanding about 

the Industry 4.0 around the UK [65].  

 

3. Due to the large number of positions which will require digital skills within 

the manufacturing sector, Cranfield University have a great opportunity to 

start developing courses (traditional courses for graduates and e-learning 

courses for current workers, see Section 4.3) focused on the information 

technology (IT) skills demanded by Industry 4.0 such as analytics, 

software development, data security, data science, data management and 

human-machine interfaces [65]. Cranfield University has already started 

to work on these themes through its MSc in robotics and its MScs in 

computational and software techniques in engineering [27]. However, it 

would be important to engage with local manufacturers in order to assess 

whether they are committed to hire these skilled graduates in the future, 

since, as it was discussed on Section 3.3.5, they have shown preference 

to hire workers with low qualifications. 

 

4. Manufacturing SMEs usually have legacy systems (when they have some 

information system) [60]. These legacy systems concern SME 

manufacturers since they do not usually have the knowledge needed to 

implement and integrate the new systems and since changing their 
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systems would imply to spend a considerable amount of time and money 

to implement the new systems and to adapt the workforce to deal with 

them [61]. Cranfield University can help local SMEs to implement and 

integrate those new systems which may benefit them the most. The 

Manufacturing Informatics Centre is specialised in the application of new 

sensor technologies to optimise, analyse and digitalise manufacturing 

businesses and in the application of knowledge management and 

information to lean process and product development [62]. 

 

5. Changing their systems and digitalising the enterprise would change the 

way they used to work [1]. It would be logical that the workforce of an 

enterprise is resistant to change the way they used to work, this is human 

nature [66]. The own SME might build confidence throughout their 

workforce and facilitate the change by explaining them the benefits 

Industry 4.0 will bring to the employees, through practical training and 

through emotional support (empathy) [67]. 

 

5.2.5 Discussions 

Despite Cranfield University might assess whether to exploit all the five trends 

highlighted in Section 5.1.4, it was decided to focus on the establishment of 

potential partnerships through the Fourth Industrial Revolution since, as it was 

seen in Section 5.1.4, the Industry 4.0 is linked to the other trends identified and 

it is supported by a large number of papers. 

Cranfield University has a great opportunity to exploit Industry 4.0 amongst the 

local manufacturing SMEs due to the large number of clients (local manufacturing 

businesses) which might benefit from it. 

Cranfield University’s Manufacturing Informatics Centre has a strong expertise 

on the digitalisation field and it might help local manufacturing SMEs to overcome 

some of the barriers that implementation of the Fourth Industrial Revolution 

presents such as determining a clearer cost-benefit ratio, providing the digital 
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skills needed and integrating the new systems within the company and along the 

supply chain (see Section 5.2.4). 

However, important barriers gravely complicate collaborations between Cranfield 

University and local manufacturing SMEs in order to implement Industry 4.0. The 

following barriers should be mitigated in order to establish potential successful 

collaborations: 

Firstly, regarding the funding, although KTN has recommended to create 

nationally coordinated funding mechanisms for Industry 4.0 which can enable 

enterprises to plan their investments, there is no evidence that these mechanisms 

have been placed yet.  

The HEIF presented on Section 4.1 might be used by Cranfield University to 

support interactions with local manufacturing SMEs and provide consulting 

services related to the assessment and implementation of digital technologies. 

However, it is again a matter of Cranfield University management to decide 

whether allocating part of the funding to assess and implement digital 

technologies with local manufacturing SMEs or whether using it for other 

purposes taking into account the interests of the four schools forming Cranfield 

University. 

Secondly, there is also no evidence that the UK has created a national 

coordinating body, such as the Platform Industrie 4.0 in Germany, which may 

develop the necessary awareness and understanding around the Industry 4.0 to 

mitigate the fact that only around 8% of UK manufacturing businesses have a 

significant understanding of the principles of Industry 4.0 and around 56% have 

little or no understanding. If manufacturing SMEs do not understand the benefits, 

opportunities and external pressures that Industry 4.0 presents, they will logically 

feel resistant to spend the resources required to implement it. 
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6 Potential collaborations between local manufacturing 

SMEs and Cranfield University through its research 

portfolio 

This section will assess the establishment of potential collaborations between 

local manufacturing SMEs and Cranfield University through its research portfolio. 

In order to be able to establish successful collaborations at least, the following 

conditions have to be fulfilled. Firstly, the aims of an SME’s R&D project have to 

be in line with Cranfield’s areas of expertise; secondly, the potential 

collaborations between Cranfield University and the local SMEs must be 

economically feasible for both parts and thirdly, local SMEs must have the 

willingness to get involved in R&D projects. 

 

6.1 Areas of expertise within Cranfield University’s 

manufacturing department 

In 2018, Cranfield University has been ranked as the fifth best UK university in 

the category of mechanical, aeronautical and manufacturing engineering, twelfth 

in Europe and forty-fifth in the world [68]. Furthermore, 81% of the research at 

Cranfield has been evaluated as ‘world-leading’ or ‘internationally excellent’ by 

the Research Excellence Framework 2014 [69]. 

Cranfield University is plenty of academics with expertise in a wide range of fields. 

Cranfield manufacturing academics work in six main centres/institutes 

specialised in different manufacturing research areas [70]. 

1. The Enhanced Composites and Structures Centre researches and 

develops processing technology and materials for efficient lightweight 

structures. This Centre combines an expertise in health monitoring 

technologies with low-cost manufacturing [71]. 

2. The Surface and Precision Institute contains three specific Centres of 

Excellence: 
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1.  The National High Temperature Surface Engineering Centre is 

focused on designing and testing surface treatments for 

components which may be exposed to hostile and extreme 

environments [72]. 

2. The Sol-gel Coating Centre investigates the adoption of inorganic 

and organic hybrid materials to address fouling and corrosion [72]. 

3. Cranfield Nano investigates new nanomaterials to manufacture 

different actuators, biosensors and sensors [72]. 

3. The Sustainable Manufacturing Systems Centre is developing new best 

practice models to help industry think social, smart and small. It is 

investigating the potential of ‘eco-factories’ taking into account the 

principles of the eco-efficiency and the circular economy [73].  

4. The Through-Life Engineering Services Institute brings together three 

Centres of Excellence: 

1. The Through-life Engineering Services Centre explores ways to 

manufacture products with the minimum possible cost and with the 

maximum possible reliability over their entire lifecycle [74]. 

2. The Integrated Vehicle Health Management Centre supports the 

transformation of system data in complex systems or vehicles into 

information to optimise maintenance and to support operational 

decisions vehicle [75]. 

3. The Operations Excellence Institute works with clusters of SMEs 

and students through collaborative projects based on Through-life 

Engineering Services [74]. 

5. The Welding Engineering and Laser Processing Centre focuses its 

scientifically based and industry-focused research mainly on new methods 

of fusion joining, on 3D printing of large-scale parts and on metal additive 

manufacturing [76]. 

6. The Manufacturing Informatics Centre has been already tackled in Section 

5.2.3. 
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6.2 Funding opportunities supporting collaborations between 

universities and SMEs for R&D purposes 

Besides the IMAGE programme and the HEIF presented in Section 4.1 which 

support knowledge-based collaborations between businesses and universities 

either for training or for R&D, there are more funding opportunities administered 

by a number of national and European bodies.  

At a national level, Innovate UK provides funding for those businesses which, 

either are willing to test the feasibility of an idea; or are willing to develop a new 

service, process or product through R&D; or are willing to get involved on 

collaborative innovation projects with research organisations such as universities 

[77]. Innovate UK periodically launches a number of competitions to support its 

national aims, however it is not always easy to find a competition which supports 

collaborations between SMEs and universities through R&D projects and, at the 

same time, whose goals align with Cranfield’s expertise and mainly, with the 

SMEs’ priorities, interests and capabilities [78]. Nevertheless, there are some 

competitions which (despite the fact that they may not align with the majority of 

SMEs’ capabilities) supports collaborations between SMEs and universities 

through R&D projects and which can be in line with Cranfield’s manufacturing 

department expertise such as ‘Open grant funding competition: round 2’ [79], 

‘Electric vehicle charging for public spaces: feasibility studies’ [80], ‘Wireless 

electric vehicle charging for commercial users: feasibility studies’ [81], ‘Eureka 

Eurostars 2, round 10’ [82],  ‘Connected and autonomous vehicles 4: piloting 

passenger services’ [83] or ‘ Transforming accountancy, insurance and legal 

services with AI and data (large consortia strand)’ [84].  Innovate UK also runs a 

number of initiatives to facilitate businesses access to international programmes 

such as Horizon 2020 and Eureka Eurostars [85]. 

Innovate UK is also administering Knowledge Transfer Partnerships (KTPs) 

whose purpose is to help businesses by linking them with a graduate and a 

research or academic institution such as a university [86]. KTPs allow businesses 

to get access to academic expertise that they do not have in-house which can 
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improve their overall performance and, at the same time, KTPs also allow the 

academic partners involved to develop more than three new research projects 

and two research papers associated to each project [86]. 

In addition to the competencies and schemes administered by Innovate UK, 

Engineering and Physical Sciences Research Council (EPSCR) through its 

Industrial Cooperative Awards in Science & Engineering (CASE) is providing 

funding to support PhD students willing to work on a project arranged by an 

external business [87].  

At a European level, the European Commission is supporting SMEs through its 

programme Horizon 2020 and more specifically, through the SME Instrument 

initiative [88]. The purpose of this Instrument s is to fund innovation and research 

projects and to support the exploitation of innovation throughout the European 

SMEs. When applying for funds, SMEs can establish collaborations with external 

partners to, for instance, subcontract R&D projects [88].  

 

6.3 Willingness of local manufacturing SMEs to collaborate with 

universities for R&D purposes 

First of all, according to the SEMLEP Business Survey 2017 datasheet, only 7% 

of the local manufacturing businesses have links with colleges or universities for 

R&D purposes (see Table 10). 

Table 10: Proportion of local manufacturing businesses holding links with 

universities for R&D purposes [15] 

Does your business have any links with universities or colleges for research 
and development purposes? 

Manufacturing 

Yes 7% 

No 93% 

Don't know - 

In addition to this, only 23% of the local manufacturing businesses introduced 

new processes, patents, products or services in the 12 months prior to the 

moment when the survey was conducted from mid-June to the beginning of 
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August 2017 (see Table 11). However, an increase of 4% of local businesses 

expected to introduce new processes, patents, products or services in the 12 

months subsequent to the moment when the survey was conducted (see Table 

12). 

Table 11: Proportion of innovative local businesses from 2016 to 2017 [15] 

Has your business introduced any new products, services, patents or 
processes in the past 12 months?   

Manufacturing 

Yes 23% 

No 77% 

Don't know - 

 

Table 12: Proportion of expected innovative businesses from 2017 to 2018 [15] 

Do you expect to introduce any new products, services, patents or new 
processes in the next 12 months?   

Manufacturing 

Yes 27% 

No 73% 

Don't know - 

Looking at the data presented in Table 11 and Table 12, it is possible to see that 

only around 1 out of 4 local manufacturing businesses are willing to innovate. The 

fact that only 23% reported to have introduced new products, services, patents 

or processes in the 12 months prior to the moment when the survey was 

conducted and the fact that only an additional 4% percent of local businesses 

were willing to innovate in the subsequent 12 months, are not very promising in 

terms of establishing collaborations with SMEs through Cranfield’s research 

portfolio.  

In addition to this, it is worth to mention that SMEs usually carry out informal R&D 

activities [89,90]. Therefore, the percentage of SMEs which carry out formal R&D 

activities, where SMEs might collaborate with other institutions such as 

universities, might be even lower than the 23% and 27% shown in Table 11 and 

Table 12 respectively. 
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This resistance that local SMEs have shown to innovate, may be partially caused 

by a number of factors where large companies have a competitive advantage 

over smaller companies. For instance, having weaker capacities and 

competencies, the lack of financial assets and the absence of scope and scale 

economies are all important reasons which hinder the development of R&D 

projects in particular and innovation activities in general within SMEs [91]. 

In 2009, while the top 50 R&D spenders accounted for 56% of the entire UK R&D 

activity, only 3.5% of the R&D activity was accounted by the entire UK SME sector 

[92]. 

Specifically, the uncertainty of success [93], the administrative burdens [94] and 

the limited capabilities associated to their absolute size limitations [95] seem to 

be the most common conditions which are discouraging SMEs from getting 

involved in innovation and R&D activities. Specifically, the lack of human 

resources and the fact that the majority of the workforce, including the CEO, often 

works hands-on in the SME leaving too little time to develop an R&D strategy 

make difficult to create and maintain collaborative R&D activities [95,96]. 

However, despite all of these barriers, R&D projects can bring important benefits 

to SMEs if successfully developed. Engaging in R&D activities can build a 

competitive advantage over their competitors, it can also enhance the SMEs’ 

brand, it can generate revenues from new intellectual property, it can attract 

investors, it can optimise the existing processes while decreasing costs and it can 

produce new or enhanced income streams [97]. 

 

6.4 Discussions 

Balancing the three conditions evaluated in Sections 6.1, 6.2 and 6.3, it is 

possible to see how two of them are actually facilitating collaborations between 

local manufacturing SMEs and Cranfield University and one of them is 

discouraging them. 
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Looking to Section 6.1, it is possible to appreciate the great variety of research 

expertise that Cranfield University has within the manufacturing industry. The six 

main centres evaluated cover a wide range of manufacturing topics from the 

development of new composites, surface treatments or nanomaterials to the 

assessment of new and more sustainable and digitalised business models. If a 

manufacturing SME was willing to carry out a formal R&D project, Cranfield 

University should very likely have the appropriate tools to help it. 

In addition to this, looking to Section 6.2, local, national and European institutions 

provide a considerable amount of funding opportunities to support collaborative 

R&D projects between universities and SMEs. The IMAGE Programme, the 

HEIF, some of the competencies administered by Innovate UK, the KTPs, the 

Industrial CASE and the SME Instrument are all useful funding opportunities 

which could be leveraged by Cranfield Universities and local SMEs for R&D 

purposes. 

However, despite Cranfield’s expertise and the funding opportunities available, 

looking to Section 6.3, SMEs appear to be willing neither to carry out formal R&D 

activities, nor getting involved on collaborative projects. The fact that only 23% of 

local manufacturing businesses are developing new products, services and 

processes is a quite low number which shows the resistance local manufacturing 

SMEs have to innovate. In addition to this, the absolute size limitations and the 

fact that the majority of the workforce works hands-on in an SME make difficult 

for SMEs to engage and develop a strategy for collaborative R&D projects. 

In order to increase the willingness of local manufacturing SMEs to get involved 

in R&D activities, it would be helpful to increase the awareness related to the 

benefits engaging in R&D projects can provide to SMEs such as building a 

competitive advantage, enhancing their brands and potentially, reducing their 

costs.  
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7 Conclusions & recommendations 

Contributing to the development of the Local Industrial Strategy by establishing 

successful collaborations between Cranfield University and local manufacturing 

SMEs presents important barriers which are not easy to overcome. 

Section 4.4 highlights that currently the majority of the local manufacturing 

workforce does not hold any level of formal qualifications. Because Cranfield 

University is focused on postgraduate teaching and SMEs are reluctant to 

outsource training, it is difficult to establish strong and consistent collaborations 

through Cranfield University's teaching portfolio. 

Despite Cranfield’s expertise on the digitalisation field and the benefits the Fourth 

Industrial Revolution promises to bring to SMEs, Section 5.2.5 highlights that the 

lack of awareness and specific funding bodies hinder potential collaborations 

based on the principles of the Industry 4.0 between Cranfield University and local 

manufacturing SMEs. 

In addition, as it was discussed on Section 6.4; despite the considerable variety 

of available funding opportunities and despite Cranfield University’s expertise on 

the manufacturing theme, SMEs appear to be willing neither to carry out formal 

R&D activities, nor getting involved on collaborative projects. 

Overall, to navigate through these issues, two-way communication between local 

manufacturing SMEs and Cranfield University would be essential, so that SMEs 

could understand the benefits (and challenges) partner with Cranfield can provide 

and so that Cranfield could first-hand understand the specific needs and priorities 

each individual SME may have.  

How Cranfield University can help and work with businesses is well detailed in 

the section “Business” and in the subsection “Engage with us” within the section 

“Research” on Cranfield University’s webpage [98]. The fact that Cranfield 

University has made available this information on its webpage constitutes an 

important first step towards the establishment of collaborations with local 

manufacturing SMEs. 
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In addition to this, Cranfield University should now start advertising its willingness 

to collaborate with local manufacturing SMEs and all the information contained 

on its webpage. One of the methods Cranfield might follow would consist on 

engaging with SEMLEP and explaining to them that Cranfield is willing to partner 

with local SMEs, so that SEMLEP can advertise and include in the Local Industrial 

Strategy a link to the Cranfield University’s webpage where the interested SMEs 

can easily access and contact. 

Furthermore, in this two-way communication, direct input from SMEs would be 

needed. An important barrier identified in Sections 4.2, 5.2.2 and 6.3 is that SMEs 

tend to work on a day by day basis due to their limited amount of resources and 

capabilities. Therefore, SMEs should clarify their specific needs and priorities to 

Cranfield University in order to build their capabilities, make their daily operations 

more efficient and help them to make their business grow. In addition, in order to 

develop a successful collaboration, Cranfield University should ensure that the 

SME commits to allocate the necessary resources (people and time) to support 

the partnership throughout its entire course.  
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Thank you for your application to the Cranfield University Research Ethics System 
(CURES). 

Your proposed research activity has been confirmed as Level 2b risk in terms of 
research ethics. You may now proceed with the research activities you have sought 
approval for. 

Please remember that CURES occasionally conducts audits of projects. We may 
therefore contact you during or following execution of your fieldwork. Guidance on good 
practice is available on the research ethics intranet pages. 

If you have any queries, please contact cures-support@cranfield.ac.uk 

We wish you every success with your project. 

Regards 

CURES Team 
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Appendix B Thesis word count extension 

 

Giusca, Claudiu 
Mon 13/08/2018 18:33 

To: Álvarez Sánchez, Adolfo 

Hi Adolfo, 
  
Given that your project is based on a review, you can go over the words limit of 8000 in 
your thesis. 
 
Claudiu 
  
Claudiu Giusca 
Senior Lecturer in Sensor Technology for Precision In-process Measurement 
School of Aerospace, Transport and Manufacturing 
Building 90, Cranfield University, Cranfield, Bedfordshire MK43 0AL 
E: c.giusca@cranfield.ac.uk 
T: +44 (0) 1234 75 2958  
W: www.cranfield.ac.uk 
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