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UK Medicines Manufacturing1 Workforce Characteristics3

The UK medicines manufacturing sector employs 163,589 individuals 

across 2,962 companies, generating £98.9 bn in turnover annually. 

  Size Companies Employment Turnover

  SME2 2,740 64,400 £24 bn

  Non-SME 220 99,180 £75 bn

 Total 2,962 163,589 £98.9 bn

Age profile

 16-29 30-49 50+

Medicines Manufacturing 19% 54% 26%

Total UK Workforce 22% 46% 33%

Sex profile

Male Female

Medicines Manufacturing 53% 47%

Total UK Workforce 51% 49%

1  O�ce for Life Sciences: Bioscience and health technology sector statistics 2023 to 2024 

2 SME status: based on the European definition of small and medium-sized enterprises and refers to businesses with fewer than 250 employees 

and which either have annual turnover up to and including €50 million and/or have an annual balance sheet total up to and including €43 million.

3 O�ce for National Statistics: Labour Force Survey 4 Quarter Average, 2024

 Highest level of qualification Medicines Manufacturing Total UK Workforce

RQF Level 8 12% 2%

RQF Level 7 30% 15%

RQF Level 6 24% 22%

RQF Level 5 8% 11%

RQF Level 4 0% 3%

RQF Level 3 11% 20%

RQF Level 2 9% 16%

RQF Level 1 0% 2%

RQF Entry Level 0% 0%

Other Qualifications 3% 4%

No Qualifications 2% 4%

Don't Know 1% 2%

 Primary activity Companies Employment Turnover

 Manufacturing 476 46,696 £25.5 bn

 R&D 955 30,698 £12.5 bn

Region Companies Employment Turnover

East Midlands 147 8,007 £2.9 bn

East of England 451 29,346 £24.3 bn

London 644 31,257 £28.5 bn

North East 86 4,523 £0.7 bn

North West 307 12,483 £4.1 bn

Northern Ireland 53 5,685 £1.2 bn

Scotland 177 6,220 £1.3 bn

South East 643 40,152 £25.8 bn

South West 106 6,219 £2.4 bn

Wales 89 4,919 £1.9 bn

West Midlands 119 8,204 £4.4 bn

Yorkshire and The Humber 140 6,574 £1.5 bn

https://ec.europa.eu/growth/smes/sme-definition_en
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Talent Pipeline

Apprenticeship starts in Medicines Manufacturing (England only)4

2018/19 2019/20 2020/21 2021/22 2022/23

380 480 480 530 440

Top 20 subject areas for graduates entering UK Medicines Manufacturing, 2022/23

Subject of study (HECoS) Undergraduate Postgraduate Total

Chemistry 75 55 130

Biomedical sciences 95 30 125

Pharmacy 50 35 85

Biochemistry 65 15 75

Biology 35 35 70

Biological sciences 35 30 70

Pharmacology 25 30 60

Clinical medicine 0 55 55

Business studies 15 25 35

Chemical engineering 30 5 35

Management studies 10 20 30

Computer science 15 10 30

Business and management 10 15 25

Forensic science 15 5 25

Medical sciences 0 20 20

Medicine 0 20 20

Molecular biology 5 15 20

Mathematics 15 5 15

Neuroscience 5 10 15

Nutrition 5 10 15

In 2022/23, approximately 95% of apprenticeship starts in the 

medicines manufacturing sector were directly supported by ASA 

levy funds

In 2022/23, approximately 75% of apprenticeship starts in the 

medicines manufacturing sector were at large employers (250+ 

employees) 

4 Department for Education: Apprenticeships in England by industry characteristics, 2022/23

5 Higher Education Statistical Agency: Graduate Outcomes, 2020/21, 2021/22, 2022/23

Graduates entering UK Medicines Manufacturing within 15 months of qualifying5

Qualification level 2020/21 2021/22 2022/23 Total

Undergraduate 1,155 895 735 2,780

Postgraduate 810 1,000 800 2,610

Total 1,965 1,895 1,535 5,390
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The skills and industrial landscape has shifted considerably 

in recent years. Structural reform of technical education, a 

renewed industrial strategy, and wider economic pressures 

have sharpened the focus on workforce capability across 

the UK’s life sciences and medicines manufacturing sectors.

The UK Government’s Industrial Strategy and the Life 

Sciences Sector Plan identify life sciences as one of 

the UK’s eight priority growth sectors. The sector plan 

sets out ambitions to expand advanced therapies and 

biomanufacturing, increase digital and AI adoption, 

strengthen medicines manufacturing resilience and 

attract inward investment. Delivery of these ambitions 

is dependent on a skilled, adaptable workforce. The 

forthcoming Life Sciences Sector Jobs Plan will further 

define the workforce dimension of this agenda.

These developments sit against a more challenging global 

backdrop. Ongoing trade and tari� uncertainty, constrained 

international mobility, competition for investment and 

continuing pressures on manufacturing have heightened 

the importance of domestic skills capacity. Workforce 

capability is increasingly a deciding factor in investment, 

scale-up and site selection decisions.

It is within this context that this project was delivered.

What this research set out to achieve and why it matters

This research was designed to provide practical, employer-

grounded intelligence to inform skills interventions in 

medicines manufacturing at a point of significant change 

and policy transition. Although life sciences is widely 

recognised as a priority growth sector, there is limited 

granular evidence on how UK medicines manufacturing 

employers, particularly SMEs, experience the skills system 

in practice, where it supports workforce development, and 

where operational frictions persist. To address this gap, the 

research sought to:

• Identify priority occupations and cross-cutting skills needs 

a�ecting day-to-day delivery, compliance and scale-up.

• Understand barriers employers face in accessing training, 

funding and workforce development support.

• Assess how reform and system complexity are 

experienced by SMEs with limited capacity to navigate 

administrative requirements.

• Inform collaborative, scalable approaches that partners 

can take forward in ways aligned to sector growth 

priorities.

Methodologically, the work combines a short employer 

survey with qualitative engagement to explore the “why” 

behind reported challenges, supported by national data to 

provide context and a sense-check on scale. The resulting 

evidence base is intentionally focused: it is not presented 

as a definitive sector-wide picture, but as a structured 

snapshot of SME experience and priorities, drawn from 

employers closest to operational delivery in regulated 

environments.

The intent is practical. The findings are framed to support 

decisions on where targeted skills interventions can reduce 

friction for SMEs, strengthen specialist capability, and 

improve the responsiveness of provision as technology, 

regulation and production models evolve. In doing so, this  

research supports delivery of the Life Sciences Sector Plan’s 

workforce ambitions, strengthens the evidence base for 

future investment in specialist provision, and helps identify 

approaches that build scale and accessibility for SMEs.

Key findings in a changing policy environment

The findings indicate that workforce capability challenges 

are operational and immediate for medicines manufacturing 

SMEs. Employers reported persistent gaps in specialist 

roles, including QA/QC, regulatory and process engineering 

roles, alongside uneven practical readiness for GMP 

environments that can extend time-to-competence. In 

parallel, automation, digital systems integration and AI are 

reshaping role requirements, increasing demand for hybrid 

technical–digital skills and more flexible upskilling routes.

Occupational and specialist gaps

Shortages in regulatory, quality and manufacturing 

engineering roles a�ect compliance, scale-up and 

competitiveness. These are not readily substitutable skills 

and typically require sector-specific training and experience 

in regulated environments.

Practical and work-ready skills

Employers value academic strength but consistently 

highlight gaps in applied capability. There is strong support 

for modular, workplace-aligned training, including GMP-

focused provision and simulation environments that reduce 

onboarding time.

1.1  Strategic Context
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Digital and AI capability

The shift towards automation and data-enabled 

manufacturing requires broader digital literacy across 

scientific and technical roles. Employers are seeking 

incremental, flexible upskilling rather than wholesale 

retraining. This aligns with wider productivity and industrial 

objectives but depends on more responsive provision.

System complexity

Skills reform has created opportunity but also uncertainty. 

Changes to qualifications, funding rules and apprenticeship 

standards can make workforce planning di�cult, 

particularly for SMEs with limited capacity. Devolution 

and regional variation add further complexity. Overall, the 

findings reinforce the importance of implementing reform in 

a way that recognises the needs of highly regulated, high-

hazard and innovation-intensive sectors.

The role of Cogent Skills

As the designated sector skills body for the science 

industries, Cogent Skills has long-standing networks and 

credibility across the medicines manufacturing sector. 

This enabled the research to reach and convene SMEs 

that are often underrepresented in national datasets, 

ensuring that workforce insights were shaped directly by 

employer experience. By combining employer engagement, 

qualitative research and evidence synthesis with deep 

knowledge of regulatory environments, specialist 

occupations and apprenticeship frameworks, the research 

reflects real-time operational needs rather than relying 

solely on statistical labour market analysis.

Implications for sector growth

The evidence points to a clear conclusion: workforce 

capability functions as core economic infrastructure for life 

sciences and medicines manufacturing.

If skills reform and the Industrial Strategy are to succeed, 

implementation needs to reflect:

• the time and cost of achieving competence in regulated 

environments;

• the importance of specialist, niche provision;

• the constraints faced by SMEs; and

• the pace of technological change and the need for flexible 

upskilling.

Failure to address these issues risks slower adoption of 

productivity-enhancing technologies, reduced SME scale-up 

and reduced attractiveness of the UK for investment. This 

research provides timely evidence to help ensure policy 

ambition remains aligned with operational reality, and that 

workforce capability continues to underpin sector growth.
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This research draws on employer survey data, qualitative 

engagements, and national datasets to explore workforce 

challenges, capability gaps and emerging needs among 

small and medium-sized enterprises (SMEs) in medicines 

manufacturing. The research was funded by the O�ce for 

Life Sciences and managed by Innovate UK. The scope 

covers both core manufacturing activities and related 

development functions, including R&D, technology transfer 

and other activities that support progression towards 

manufacture and commercialisation. The analysis brings 

these evidence sources together to provide a coherent 

picture of SME experience and emerging workforce needs.

Employer survey

The Industry Skills Accelerator (ISA) is a collaborative 

initiative between the Cell and Gene Therapy Catapult, CPI 

and Cogent Skills, established to strengthen skills pipelines 

across the UK medicines manufacturing sector, with a 

particular focus on SMEs. Cogent Skills led the employer 

engagement and workforce intelligence elements of the 

programme. Survey data were collected through telephone 

interviews with 56 employers as part of ISA. The survey 

included both quantitative and qualitative questions to 

explore the specific skills challenges faced by SMEs. Of 

those surveyed, 93% were SMEs with fewer than 250 

employees, and 46% were micro businesses employing 10 

people or fewer. While this represents less than 2% of all 

businesses in the sector, it corresponds directly to the cohort 

of employers referred by Cogent Skills into the RESILIENCE 

UK Medicines Manufacturing Skills Centre of Excellence. 

Findings from the survey should therefore be viewed as 

indicative: they provide valuable insight into SME 

experiences, but are not necessarily representative of the 

wider medicines manufacturing sector.

Qualitative engagements

Cogent Skills also carried out qualitative engagements with 

10 employers through one-to-one interviews and a focus  

group. These sessions explored issues including skills gaps, 

recruitment and retention challenges, preferred training 

routes, and talent pipeline development. Session transcripts 

were thematically analysed to identify common themes 

emerging from participants’ experiences rather than from 

pre-set frameworks or assumptions. All ten employers 

involved in these engagements had also completed the 

employer survey, providing a coherent evidence base across 

both datasets.

National data 

The O�ce for Life Sciences (OLS) Bioscience and Health 

Technology Sector Statistics provide a comprehensive 

overview of the UK life sciences sector, covering two main 

subsectors: biopharmaceuticals and medical technology. For 

the purposes of this report, the biopharmaceutical subsector 

is used as a broad proxy for medicines manufacturing. This 

subsector includes two broad groups of firms:

• Core companies that develop and/or produce their own 

pharmaceutical products. 

• Service and supply companies that o�er goods and 

services to core biopharmaceutical companies. 

This broad definition includes firms operating across di�erent 

product types and stages of development. Skills needs will not 

be identical across all segments, and this report is intended to 

highlight common capability pressures rather than prescribe 

solutions for any single modality or product type.

While the OLS data o�ers the most complete estimate of 

workforce size, it does not provide insight into workforce 

characteristics such as occupation or demographics. To 

address this, the study draws on the O�ce for National 

Statistics (ONS) Labour Force Survey, a survey-based but 

widely used source of national workforce data. As the ONS, 

along with other national data sources, classifies industries 

using Standard Industrial Classification (SIC) codes, a best-fit 

sector definition was used for medicines manufacturing. This 

includes:

• 21.10: Manufacture of basic pharmaceutical products

• 21.20: Manufacture of pharmaceutical preparations

• 72.11: Research and experimental development on 

biotechnology 

Details of what is included and excluded under these 

classifications can be found in Appendix 1.

How to read this report

• Evidence reflects a targeted SME cohort; survey findings 

are indicative, not representative of the whole sector.

• Qualitative insights are drawn from 10 employer 

engagements (six interviews and one focus group).

• Whole sector/national figures are used for context only; 

they do not isolate SMEs.

• Quotes are anonymised and used to illustrate patterns; 

they should not be over-generalised.

• Percentages refer to respondents to each question (base 

sizes vary) and are rounded for clarity.

1.2  Methodology and Scope 
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The sector employs 163,589 people across 2,962 

companies, generating £98.9 billion in annual turnover. 

SMEs represent 93% of firms (2,740), accounting for 39% 

of employment (64,400 people) and 24% of turnover (£24 

billion). The table below summarises the contrast between 

SME and non-SME firms in headline structural terms.

Size Companies Employment     Turnover

SME 93% 39% 24%

Non-SME 7% 61% 76%

Earlier editions of the OLS Bioscience and Health 

Technology Sector Statistics provide a more detailed 

breakdown of market segments within the sector. The most 

recent edition to o�er this level of detail, for 2021/22, is 

reproduced in Appendix 2. At that point, the small molecules 

segment was by far the largest in employment terms, 

accounting for approximately 51,243 jobs, with smaller 

but still significant activity across antibodies, vaccines, 

therapeutic proteins and ATMPs.

Workforce signals 

While SME business counts and employment figures can 

be identified, national workforce datasets do not reliably 

distinguish SMEs from larger firms by characteristics 

such as age, qualification or occupation. The analysis that 

follows therefore presents whole-sector estimates rather 

than SME-specific profiles, and should be interpreted with 

appropriate caution, as workforce composition and skills 

patterns in SMEs may di�er materially from those in larger 

organisations.

Qualifications

Qualification levels in the sector are significantly higher 

than the UK average. Around 66% of workers hold 

qualifications at Regulated Qualifications Framework (RQF) 

Levels 6–8, compared with 39% across the economy. Of 

these, 30% hold Level 7 and 12% hold Level 8 qualifications, 

roughly twice and six times the UK averages respectively. 

This reflects the sector’s deep technical and scientific 

knowledge base across its core occupational groups.

Age profile

The sector employs a smaller proportion of both younger 

and older workers than the wider economy (16–29: 19% vs 

22%; 50+: 26% vs 33%). The lower share of younger workers 

may reflect higher qualification requirements, longer 

training pathways and fewer entry-level roles. The smaller 

proportion of older workers may relate to progression into 

consultancy, international mobility, or earlier exit from 

laboratory and shift-based roles. These are plausible 

explanations o�ered to aid interpretation; they are not 

directly evidenced by the data used in this report.

International workforce

Labour Force Survey data indicate that 32% of the medicines 

manufacturing workforce was born outside the UK, 

compared with 21% across the wider economy. This measure 

is based on country of birth and does not correspond directly 

to entry via work visas. It includes people who were born 

abroad but educated within the UK. Even so, the comparison 

with the wider economy suggests greater reliance on 

internationally sourced talent within the sector. 

Entry pathways

Higher education is a primary entry route into medicines 

manufacturing. Across the three most recent academic 

years, from 2020/21 to 2022/23, 5,390 graduates entered 

the sector within 15 months of completing their studies. This 

comprised 2,780 undergraduates and 2,610 postgraduates, 

underlining the sector’s reliance on highly qualified entrants 

at both bachelor’s and postgraduate level.

The three-year inflow shows a notable reduction in annual 

entry volumes, falling from 1,965 in 2020/21 to 1,535 in 

2022/23, a decline of around 22%. This is too short a time 

series to confirm a settled long-term trend, but the scale of 

the reduction is su�cient to warrant attention. If sustained, 

it could tighten an already selective entry pipeline. That 

in turn would merit further investigation to determine 

whether the change reflects wider graduate labour market 

conditions, shifts in employer demand, or both.

In 2022/23, the largest graduate subject pipelines were 

concentrated in core scientific disciplines. Chemistry and 

biomedical sciences accounted for the highest numbers, 

followed by pharmacy, biochemistry and broader 

biological sciences. Additional flows were observed from 

pharmacology and clinical medicine at postgraduate level, 

alongside smaller but still relevant volumes from chemical 

engineering, computer science, mathematics and business-

related subjects.

Graduate destinations in 2022/23 were concentrated 

in scientific and technical occupations aligned with core 

medicines manufacturing activity. The most common 

destinations were biochemists and biomedical scientists, 

biological scientists, chemical scientists and laboratory 

1.3  UK Medicines Manufacturing Sector Overview
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technicians. A further share of entrants moved into quality, 

engineering and digital roles, including quality control and 

planning engineers, production and process engineers, 

programmers and software development professionals, and 

quality assurance and regulatory professionals.

Apprenticeships provide a smaller but valuable route for 

both entry and upskilling, averaging just under 500 starts 

per year in England. Participation, however, is concentrated 

among larger employers: in 2022/23, around 75% of starts 

were in organisations with 250 or more employees, and 

approximately 95% were funded directly through the 

apprenticeship levy. This suggests limited SME participation 

and very little apprenticeship activity outside the levy system.

Occupational profile

Employment in the sector is largely concentrated in 

scientific, production and quality-related occupations. The 

table below lists the ten largest occupations at SOC four-

digit level. It shows both the number of people employed 

and the proportion of each occupation’s total UK workforce 

working within medicines manufacturing. Taken together, 

these figures highlight the occupational groups most 

common in the sector and suggest where competition for 

talent may be strongest across the wider labour market.

Occupations with high sector concentration, where more 

than 10% of the UK workforce in that role is employed 

within medicines manufacturing, are more dependent on 

sector-specific talent pipelines than more transferable 

occupations. As a result, the sector cannot assume that 

future supply will emerge organically from the wider labour 

market. Sustaining a steady pipeline of skilled biochemists, 

biomedical scientists and chemical scientists will require 

coordinated action between industry, policymakers and 

education providers. This includes targeted career outreach, 

clearer careers information and better visibility of relevant 

entry pathways. Longer-term workforce planning will also 

be needed to ensure training pathways keep pace with 

changing sector needs.

Conversely, roles with large employment numbers but 

low sector concentration, such as programmers and 

software development professionals, are likely to face 

stronger competition from across the wider economy. 

These occupations are no less integral to the sector, and 

an inability to compete e�ectively could contribute to 

skills shortages that constrain growth and innovation. To 

attract and retain these workers, employers are likely to 

need more targeted recruitment and retention strategies 

that emphasise what di�erentiates the sector, including 

opportunities to contribute to innovative, globally significant 

work and access to ongoing professional development.

Occupational codes provide a useful analytical framework, 

but they do not fully capture the interdisciplinary skills 

that increasingly cut across traditional role boundaries. 

For example, roles classified as biological scientists may 

also require expertise in data science or computational 

modelling. The implications of this trend are explored 

further in section 1.6 on cross-functional skills. 

Top 10 occupations in the Medicines Manufacturing sector by job count 6

Occupation (SOC4 2020)
Jobs in Medicines 

Manufacturing

Share of all UK jobs within  

Medicines Manufacturing

Biochemists and biomedical scientists 12,438 15.3%

Chemical and related process operatives 10,700 32.4%

Quality assurance and regulatory professionals 9,382 5.3%

Research and development (R&D) managers 8,515 8.3%

Chemical scientists 7,690 34.5%

Production managers and directors in manufacturing 7,255 2.7%

Natural and social science professionals n.e.c. 6,609 20.8%

Biological scientists 6,073 14.0%

Programmers and software development professionals 5,852 1.0%

Laboratory technicians 4,973 7.2%

6 O�ce for National Statistics: Labour Force Survey 4 Quarter Average, 2024
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Biochemists and 

biomedical scientists

Chemical and related 

process operatives

Quality assurance and 

regulatory professionals

Research and development 

(R&D) managers

Chemical scientists

Production managers and 

directors in manufacturing 

Natural and social science 

professionals n.e.c.

Biological scientists

Programmers and software 

development professionals

Laboratory 

technicians

Quality control and 

planning engineers

Planning, process and 

production technicians
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Employment in Medicines Manufacturing, 2024

Occupational breakdown of Medicines Manufacturing workforce by job count and sector concentration

S
h

a
re

 o
f 

a
ll

 U
K

  o
cc

u
p

a
ti

o
n

l 
jo

b
s

 w
it

h
in

 M
e

d
ic

in
e

s
 M

a
n

u
fa

ct
u

ri
n

g
 s

e
ct

o
r,

 2
0

2
4

 (
%

)



11

UK Medicines Manufacturing Skills Research

1.4  Current Workforce Pressures

The survey asked employers to identify the area of their business with the most critical 

capability gaps. Commercial was cited most often, followed by research and development, 

with new technologies also featuring prominently. Responses were spread across all answer 

options, with no single category selected by more than 24% of respondents. This suggests 

that workforce capability pressures are not concentrated in one part of the business but are 

spread across multiple functions. While the survey categories indicate where employers 

perceived their most pressing capability gaps, the qualitative evidence shows how many 

of these pressures play out in practice through practical skills, job readiness and access to 

experienced sta�.

Across the interviews and focus group, most employers highlighted graduate and 

early-career practical readiness as a key area of challenge. Core laboratory techniques, 

documentation discipline and clean-room behaviours can take several months, and in some 

cases up to a year, to reach the standard required for independent practice. This extends the 

time required to reach full competence and increases the risk of errors or process deviations 

in Good Manufacturing Practice (GMP) and Good Clinical Practice (GCP) settings. Several 

employers reported no shortage of applicants in volume terms, but too few with direct 

aseptic or clean-room experience. This created rota gaps and placed heavier supervision 

demands on experienced sta�. As one employer put it, “There’s no lack of candidates… they 

just don’t have experience.”

Beyond the laboratory, employers also highlighted skills gaps in quality assurance, 

particularly in analytical judgement and technical report writing, which can delay batch 

release and audit preparation. A small number also reported di�culty sourcing senior 

leadership or executive capability in highly specialised scientific areas, which in some cases 

appeared to slow scale-up and partner engagement. More generally, employers located 

near established scientific labour markets reported better access to experienced sta�, while 

those in regions with a thinner scientific employment base faced narrower talent pools and 

longer recruitment timelines.

2%

7%

9%

11%

13%

15%

20%

24%

HR

Quality Control/ Quality Assurance

Data

Regulatory Affairs

Production

New Technologies

Research & Development

Commercial

Functions where employers report the most critical capability gaps
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In this report, ‘skills to maintain competitiveness’ is used as shorthand for the core capabilities 

organisations need to operate safely, compliantly and e�ciently within current business 

models. In practice, this includes a combination of practical skills, scientific and regulatory 

knowledge, workplace behaviours, and leadership and commercial capability. By contrast, 

‘skills to grow’ (see section 1.10) refers to the additional capabilities needed to scale 

production, adopt new technologies or enter adjacent markets.

Employers were asked to identify the skills essential for maintaining competitiveness. Their 

open-ended responses were analysed to identify the capabilities viewed as most critical to 

sustaining performance in a demanding and highly regulated operating environment. 

Leadership, commercial and wider business capabilities were the most frequently cited 

theme (36%). Employers pointed to leadership, business development and market 

awareness as the capabilities that enable organisations to convert scientific innovation into 

deliverable outcomes. Together, these capabilities underpin e�ective decision-making, client 

engagement and project delivery, shaping whether a business can compete successfully, 

deliver reliably and sustain its market position.

The second most common theme concerned laboratory and analytical science skills (32%). 

Employers highlighted the continuing importance of practical capabilities such as sample 

preparation, assay performance and tissue culture, alongside analytical and problem-

solving skills. These capabilities underpin consistent operational quality and are critical to 

maintaining compliance and productivity in GMP environments, where errors can delay 

production and increase costs.

Regulatory, quality assurance, quality control and GxP-related competence ranked third 

(25%). Employers emphasised that strong knowledge of GMP and GCP standards, alongside 

applied capability in documentation discipline and technical writing, was critical and featured 

consistently across both the survey and qualitative evidence. These capabilities help reduce 

deviation rates, accelerate batch release and improve audit readiness, supporting reliable 

delivery and client confidence.

1.5  Skills to Maintain Competitiveness

11%

13%

18%

18%

25%

32%

36%

Clinical development skills

Industry knowledge & experience

Digital, data & AI

Engineering, manufacturing & new technologies

Regulatory, QA/QC & GxP

Laboratory and analytical science skills

Leadership, commercial and wider business…

Skills employers view as necessary for maintaining competitiveness
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A large majority of employers (82%) reported a growing need for cross-functional capability, 

meaning the ability to work e�ectively across di�erent parts of the business and to 

understand how adjacent functions operate. Four overlapping priorities emerged from the 

responses:

• Multi-skilling and whole-business awareness (46%): a broader understanding of how 

other functions operate, helping to reduce silos and improve agility.

• Integration between research, development and manufacturing (18%): practical 

understanding across research, technology transfer and production contexts.

• Regulatory, quality and compliance literacy (16%): extending QA, QC and GxP awareness 

beyond specialist teams.

• Commercial and clinical pathway literacy (13%): stronger understanding of client needs, 

pricing and clinical or later-stage development requirements.

Employers described these capabilities as essential to operational e�ciency and business 

resilience. Sta� who understand how adjacent teams work are better able to anticipate 

issues early, communicate e�ectively and avoid costly missteps. This is particularly 

important in medicines manufacturing, where R&D, production and regulatory processes are 

tightly interdependent. For example, scientists who understand manufacturing constraints 

can design experiments that scale more e�ciently, while production teams with insight 

into regulatory expectations can plan documentation and validation activities that meet 

compliance requirements the first time. Similarly, employees with awareness of commercial 

and clinical pathways are better equipped to prioritise work in ways that align with client 

objectives and market timelines.

These broader cross-functional capabilities help organisations maintain continuity under 

pressure, reduce the risk of errors at handover points and respond more quickly to client and 

regulatory changes. They also support innovation by enabling teams to draw on a wider 

range of perspectives when solving problems. As one employer explained, “Mandatory 

understanding throughout the business... everyone has to understand everyone’s role so 

we can be as agile as possible.” Another observed that “Our process involves production, 

QC, technical, QA and regulatory input... a broad knowledge of all processes helps each 

department understand why we need to do things in a certain way.”

Many organisations already use secondments, mentoring and in-house cross-training to 

build these capabilities, but the message for workforce development is clear: competitiveness 

relies on cultivating breadth as well as depth. Developing stronger cross-functional 

understanding across R&D, manufacturing, quality and regulatory contexts will help SMEs 

operate more e�ciently, meet standards more consistently and retain skilled sta�.

1.6  Cross-functional Skills
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Survey findings reinforced the importance of early-career practical readiness. When asked 

about the most important skills for graduates entering their business, employers identified a 

mix of workplace behaviours, scientific knowledge, practical laboratory skills and compliance 

awareness. The most frequently mentioned theme was workplace behaviours and 

interpersonal skills (43%), followed by scientific or domain-specific knowledge (18%), data, AI 

and informatics (14%), and practical laboratory skills (13%). 

Employers generally agreed that graduates arrive with a solid academic foundation across 

a wide range of often niche disciplines. This provides the baseline expertise on which 

company- and sector-specific training can build, supporting career development and technical 

progression. However, employers also noted that workplace behaviours and interpersonal 

skills, such as communication, adaptability, resilience and a willingness to learn, are often 

less developed on entry, even though they are regarded as essential in the workplace. 

This was not framed as a failing on the part of individual graduates, but as evidence of a 

persistent gap between academic learning and workplace practice. Taken together, these 

findings point to a clear conclusion: the challenge is not primarily applicant volume, but job 

readiness. Strengthening early-career preparation should therefore be a priority, ensuring 

that new entrants combine strong academic foundations with the practical and behavioural 

competencies required to work e�ectively in regulated environments.

1.7 Graduate Readiness 

32%

4%

11%

13%

14%
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43%

N/A / No view provided

Commercial acumen

GMP & compliance awareness

Practical lab skills

Data/AI & informatics

Scientific or domain specific knowledge

Workplace behaviours and interpersonal skills

Skills employers value most in graduates

Top 20 occupations for graduates entering UK Medicines Manufacturing, 2022/23

Occupation (SOC4 2020) Total

Biochemists and biomedical scientists 250

Biological scientists 155

Chemical scientists 110

Laboratory technicians 100

Natural and social science professionals n.e.c. 90

Actuaries, economists and statisticians 50

Programmers and software development professionals 45

Quality control and planning engineers 45

Production and process engineers 35

Engineering professionals n.e.c. 35

Research and development (R&D) managers 30

Quality assurance technicians 30

Sales accounts and business development managers 30

Production managers and directors in manufacturing 30

Quality assurance and regulatory professionals 30

Business associate professionals n.e.c. 25

Business sales executives 20

Planning, process and production technicians 20

Advertising and marketing associate professionals 20

Functional managers and directors n.e.c. 20
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Employers described a portfolio approach to training, combining multiple formats to meet 

operational, compliance and development needs. When asked to select their preferred 

methods from a predefined list, on-the-job training was the most common choice (84%). 

This was often complemented by workshops and seminars (55%), online courses (48%) 

for foundational knowledge, and external certifications (48%), particularly where formal 

recognition was needed for regulatory compliance.

The findings indicate that most SMEs use several methods in combination rather than relying 

on a single approach. The dominant pattern is workplace-based practical learning, reinforced 

by short, modular external provision for knowledge top-ups, specialist updates and formal 

recognition where needed. As one employer explained, “We follow the 70:20:10 principle… 

70% on the job, 20% mentoring and 10% external courses.”

How SMEs train in practice

Employers consistently describe pragmatic, experience-led approaches tailored to their 

operational realities. Common models include:

• Standard Operating Procedures (SOP) based workplace training, supported by 

documented competence assessments, regular briefings and refreshers.

• Vendor or equipment-specific practical training when new equipment or platforms are 

introduced, often followed by internal cascade sessions.

• Targeted external courses and certifications for compliance topics and specialist methods, 

including periodic GMP refreshers.

• Workshops, seminars and conferences for technical updates and knowledge exchange, 

particularly where content is directly applicable to day-to-day practice.

• Mentoring, coaching and secondments to spread good practice, build cross-functional 

understanding and reduce dependency on individual experts.

• Apprenticeships, including science, engineering and management routes, although uptake 

varies by company size and administrative capacity.

• Micro-modules and short tasters, typically half a day to two days, covering clean-room 

behaviours, documentation discipline, validation basics and line-management essentials.

• Digital learning tools, such as Learning Management Systems (LMS), short online modules 

and, at the margins, emerging AI tools for SOP navigation and process guidance, used as 

supplements rather than replacements for hands-on training.

1.8 Training Preferences

48%

48%

55%
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External certifications
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On the job training

Most effective methods for staff training
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Barriers and frictions

While SMEs value training highly, they also face practical constraints that shape what is 

feasible. Employers highlighted several recurring challenges:

• Time and throughput: releasing sta� for longer courses is di�cult, so training must fit 

around shift and batch schedules.

• Practicality and relevance, including clean-room access: theory-heavy courses and limited 

access to GMP-aligned training spaces make it di�cult for learners to practise sterile 

behaviours or documentation discipline in realistic settings.

• Fragmentation and signposting: the training landscape is di�cult to navigate, with 

overlapping o�ers, limited visibility of quality, and no consistently clear route for SMEs to 

identify relevant provision quickly.

 • “Too fragmented, too di�cult… we’ll just create our own.”

• Scale and cost: small cohort sizes make it di�cult for individual SMEs to commission 

bespoke training at viable cost.

• Apprenticeship administration: navigating standards, funding rules and o�-the-job 

requirements can feel disproportionate for smaller employers.

• Regional availability: outside major life sciences hubs, employers face additional travel, 

time and cost barriers, along with fewer local providers of specialist practical training.

The evidence suggests that training in medicines manufacturing is practical, adaptive and 

highly context-specific, but often constrained by time, scale and access to realistic facilities. 

Employers often default to workplace-based learning because it delivers immediate 

operational value. At the same time, they recognise the importance of structured, externally 

validated provision in meeting regulatory expectations and supporting career pathways.

Future skills interventions should therefore focus on modular, flexible formats that fit 

around production demands while maintaining rigour and credibility. This implies a mixed 

delivery model combining workplace learning, short external provision, shared facilities, 

apprenticeship routes where viable, and stronger brokerage or signposting for SMEs. 

Expanding access to shared or regional clean-room training facilities, alongside improving the 

visibility and coordination of external provision, would help SMEs raise standards, improve 

e�ciency and strengthen workforce resilience.
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Survey responses point to a range of technologies that employers are considering as part 

of future development and investment planning. These should be understood as areas of 

planned innovation rather than evidence of immediate adoption, with each firm’s emphasis 

shaped by its size, maturity and market focus. While patterns vary, most employers 

highlighted technologies intended to improve e�ciency, reliability and decision-making in 

current laboratory and manufacturing operations, rather than signalling radical or  

disruptive transformation. 

Nearly half of employers (48%) identified artificial intelligence, data and digital technologies 

as a strategic focus. Examples included predictive modelling, data integration and workflow 

optimisation, with several respondents describing AI as a complementary layer across 

discovery, diagnostics and manufacturing rather than a replacement for existing processes. 

As one respondent noted, “AI… understanding the disease data much quicker and being 

able to ask more questions around the data.” Another explained that “AI will play a role… 

manufacturing processes being optimised, workflows being optimised.”

Around a third of employers (30%) highlighted automation, robotics and instrumentation 

technologies. Examples included automated liquid-handling systems, high-throughput 

laboratory platforms and process robotics, which respondents associated with increased 

throughput, reliability and consistency in day-to-day operations. As one employer 

summarised, “Lab automation is becoming a leading focus… especially linked with CDMO 

and manufacturing.”

A quarter of respondents (25%) pointed to scientific and laboratory techniques, including 

molecular diagnostics, cell culture, biocompatibility testing and broader analytical methods 

that extend beyond more traditional compound-screening approaches. This reflects an 

ongoing commitment to strengthening core scientific capability alongside newer digital and 

automated systems.

Around one in five employers (21%) cited manufacturing, scale-up and production 

technologies, including online process monitoring, digitalised plant operations and 

energy-e�cient processes. These responses suggest that production stability, process 

control, operational e�ciency and sustainability remain ongoing priorities for maintaining 

competitiveness. A smaller group of respondents (9%) referenced innovation in therapeutic 

modalities, delivery systems and genomics, including examples such as nanoparticle-based 

delivery and the use of genomic data to shape discovery and development pipelines.

Across all categories, SMEs appear focused on technologies that improve throughput, 

reliability and integration rather than on wholesale transformation. References to AI-

driven analytics, automation and process monitoring point to faster, more data-informed 

decision-making and the gradual improvement of existing systems. Overall, this suggests 

a measured, implementation-focused approach in which digital and automated tools are 

introduced incrementally to strengthen established scientific and production practices while 

maintaining operational stability.

1.9  Future Technology Focus
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Artificial intelligence, data and digital technologies

Priority technology areas for the next 5–10 years
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When asked which skills would be most important for future growth, employers’ responses 

covered a broad mix of scientific, regulatory, engineering, digital and commercial 

capabilities. The responses reflect practical growth priorities, with most employers focused 

on strengthening core operations while selectively investing in new technologies and 

leadership capacity. Open-ended responses were thematically coded using the same 

categories as the earlier question on skills required to maintain competitiveness. 

Nearly half of employers (45%) highlighted laboratory and analytical science skills as central 

to future growth. Respondents emphasised reliable analytical methods, applied laboratory 

techniques, tissue culture, method development and troubleshooting as capabilities that 

underpin consistency, quality and credibility across research, development and production 

settings. As one employer put it, “Drug discovery skills, but these are rooted in basic lab 

techniques, numeracy and literacy.” This echoes earlier findings that many graduates arrive 

with strong theoretical foundations but more limited applied experience, which can extend 

onboarding and supervision requirements.

A third of employers (34%) pointed to leadership, commercial and wider business 

capabilities. Responses described needs across marketing and sales, business development, 

commercial strategy, logistics and project management. This means building the capacity 

to win work, plan and deliver projects, and move products e�ciently through supply chains: 

the organisational capabilities that turn technical progress into revenue. Some employers 

also highlighted the importance of commercially aware scientists and managers who can 

connect technical, operational and client-facing work. As one respondent put it, this includes 

“the ability to explain scientific processes e�ectively within conversation.”

Around three in ten employers (29%) identified regulatory, QA/QC and GxP competence as 

vital for scaling safely and maintaining market access. Respondents cited needs in GMP and 

GCP, documentation discipline, validation and quality oversight. These capabilities support 

consistent quality and e�cient progression through regulated pathways, reducing rework 

and strengthening compliance across manufacturing and supply chains. Employers view 

strong quality and regulatory management as both a form of risk control and a competitive 

di�erentiator, enabling trusted delivery and repeat business.

About a quarter of employers (27%) referred to engineering, manufacturing and new 

technologies, including process, mechanical and systems engineering, technology transfer 

and automation integration. These capabilities support e�cient scale-up, operational 

stability and innovation in plant performance. Some employers also noted the value of 

closer coordination between engineering and scientific functions, particularly as production 

processes become more complex.

One in five employers (21%) cited digital, data and AI capabilities as enablers of smarter, 

faster decision-making. Priorities included data management, bioinformatics and 

machine-learning applications that connect biology, analytics and process control. Some 

employers suggested that developing digital capability among existing scientists may be 

more e�ective than recruiting standalone data specialists, particularly where regulatory 

awareness is essential. As one employer put it, there is growing value in “machine learning 

linked to biology” and in “biologists that understand machine language, clinical data and 

informatics.”

1.10 Skills to Grow
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Separately, analysis of online job postings suggests that demand for AI-related skills is more 

visible in biopharmaceutical companies, where around 3% of advertised roles referenced AI 

capabilities, compared with less than 1% across the wider UK economy. 

A smaller but still significant share of employers (11%) referenced clinical development 

capability, including knowledge of clinical trial design and delivery, market access, and 

pricing and reimbursement. These capabilities help ensure that discoveries translate 

e�ectively into patient benefit and marketable products, supporting compliance and 

commercialisation in the later stages of the development pipeline.

These capability needs are not experienced evenly across firms or places. In practice, 

recruitment challenges are often regional or role-specific rather than universal. Companies 

located near established scientific clusters report better access to experienced sta� through 

professional networks, while those in less connected or rural areas face thinner talent 

pools and longer hiring timelines. For many employers, retention also depends on culture, 

leadership and clear development pathways, particularly where smaller firms are competing 

with larger organisations for the same specialist talent.

Overall, the evidence points to a sector that understands the capabilities required for growth 

but faces uneven access to them across local labour markets. Sustained growth will depend 

not only on technical excellence and innovation, but also on the ability to attract, develop 

and retain talent in a highly competitive environment.
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Key findings

• Workplace-based learning is the main route through which SMEs build practical 

competence, with external provision used mainly for specialist updates, formal recognition 

and regulatory assurance rather than as a substitute for hands-on development.

• The most persistent early-career challenge is job readiness rather than applicant volume, 

particularly in practical laboratory competence, including aseptic working, documentation 

discipline and equipment handling, which extends the time needed for new sta� to reach 

full competence.

• Cross-functional understanding is increasingly treated as an operational requirement 

rather than a desirable add-on, with literacy across R&D, technology transfer, 

manufacturing and quality functions seen as essential for resilience, coordination and 

e�cient problem-solving.

• Competitiveness and growth depend on broader organisational capability as well as 

scientific and technical expertise, with employers placing significant weight on leadership, 

commercial awareness, project delivery and regulatory confidence alongside core technical 

capability.

• Technology adoption is largely incremental and integration-focused, with AI, data and 

automation being used to improve existing workflows and decision-making, often by 

upskilling existing scientists and engineers rather than creating wholly new specialist roles.

• SME access to skills is shaped by local labour markets and the design of the wider skills 

system, with firms in established scientific hubs better able to draw on experienced talent, 

while smaller or more remote employers face thinner talent pools and greater di�culty 

accessing apprenticeships and specialist training.

Recommendations

These recommendations are intended to be practical rather than exhaustive. Delivering them 

will require a mix of employer action, shared provision and wider system support, depending 

on the nature of the capability gap and the scale of SME need.

• Make apprenticeship pathways usable for SMEs, including lighter administrative 

requirements, flexible support with standards and funding rules, and shared cohorts where 

scale is otherwise a barrier to participation. 

• Introduce short, modular GMP-ready micro-credentials focused on aseptic behaviours, 

documentation discipline and deviation prevention, designed to fit around production 

schedules and delivered in formats that minimise disruption to throughput. 

• Expand access to shared regional clean-room training facilities, or equivalent mobile and 

virtual provision, so that SMEs can build competence in sterile and controlled-environment 

working without needing to create this infrastructure independently.

• Develop structured cross-functional development routes, including rotations, secondments 

or internal placements linking R&D, technology transfer, manufacturing and quality 

functions. 

• Support targeted leadership and commercial development for SME technical leaders 

and managers, particularly in business development, project delivery and client-facing 

communication, so that scientific capability can be translated more e�ectively into growth.

• Prioritise digital and AI upskilling within existing scientific and engineering roles, 

including data management, basic machine learning and workflow integration, particularly 

where technical capability needs to be combined with regulatory awareness. 

• Create a clearer training support o�er for SMEs through curated provision, better 

signposting and practical guidance on funding and support options.

• Support regional employer collaboration to aggregate demand for specialist training, 

allowing SMEs to pool small cohorts and commission provision at viable cost. 

• Provide practical guidance on how vendor-led equipment training should be recorded 

within competence frameworks and SOP systems, so that this form of learning is captured 

consistently and traceably.

1.11 Key Findings and Recommendations
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1.12 Appendices (Appendix 1)

UK Standard Industrial Classification of Economic Activities 2007 (SIC 2007): UK Medicines Manufacturing Sector Explanatory Notes

21.10

21.20

72.11

Manufacture of basic pharmaceutical products 

This class includes:

•	 manufacture of medicinal active substances to be used for their 

pharmacological properties in the manufacture of medicaments: 

antibiotics, basic vitamins, salicylic and O-acetylsalicylic acids etc.

•	 processing of blood 

This class also includes: 

•	 manufacture of chemically pure sugars 

•	 processing of glands and manufacture of extracts of glands etc.

Manufacture of pharmaceutical preparations 

This class includes: 

•	 manufacture of medicaments: 

o antisera and other blood fractions 

o vaccines 

o diverse medicaments, including homeopathic preparations 

•	 manufacture of chemical contraceptive products for external use and 

hormonal contraceptive medicaments 

•	 manufacture of medical diagnostic preparations, including pregnancy 

tests 

•	 manufacture of radioactive in-vivo diagnostic substances 

•	 manufacture of biotech pharmaceuticals 

This class also includes: 

•	 manufacture of medical impregnated wadding, gauze, bandages, 

dressings, etc. 

•	 preparation of botanical products (grinding, grading, milling) for 

pharmaceutical use 

This class excludes: 

•	 manufacture of herb infusions (mint, vervain, chamomile etc.), see 10.83

•	 manufacture of dental fillings and dental cement, see 32.50

•	 manufacture of bone reconstruction cements, see 32.50

•	 manufacture of surgical drapes, see 32.50

•	 wholesale of pharmaceuticals, see 46.46

•	 retail sale of pharmaceuticals, see 47.73

•	 research and development for pharmaceuticals and biotech 

pharmaceuticals, see 72.1

•	 packaging of pharmaceuticals, see 82.92

Research and experimental development on biotechnology 

This class includes research and experimental development on biotechnology: 

•	 DNA/RNA: genomics, pharmacogenomics, gene probes, genetic 

engineering, DNA/RNA sequencing/ synthesis/ amplification, gene 

expression profiling, and use of antisense technology

•	 proteins and other molecules: sequencing/synthesis/engineering of 

proteins and peptides (including large molecule hormones); improved 

delivery methods for large molecule drugs; proteomics, protein isolation 

and purification, signalling, identification of cell receptors

•	 cell and tissue culture and engineering: cell/tissue culture, tissue 

engineering (including tissue sca�olds and biomedical engineering), 

cellular fusion, vaccine/immune stimulants, embryo manipulation 

•	 process biotechnology techniques: fermentation using bioreactors, 

bioprocessing, bioleaching, 

•	 biopulping, biobleaching, biodesulphurisation, bioremediation, biofiltration 

and phytoremediation 

•	 gene and RNA vectors: gene therapy, viral vectors 

•	 bioinformatics: construction of databases on genomes, protein sequences; 

modelling complex biological processes, including systems biology 

•	 nanobiotechnology: applies the tools and processes of nano/

microfabrication to build devices for studying biosystems and applications 

in drug delivery, diagnostics etc
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Appendix 2: Biopharmaceuticals sector employment split by market segment

Sector Segment 2019/20 2020/21 2021/22

Core Advanced Therapy Medicinal Products (ATMPs) 2,722 3,154 4,003

Core Antibodies 4,824 5,428 5,608

Core Blood & Tissue Products 586 614 643

Core Small Molecules 48,490 49,868 51,243

Core Therapeutic Proteins 4,239 4,168 4,154

Core Vaccines 3,772 3,803 4,381

Service and Supply Analytical Services 3,471 3,600 3,860

Service and Supply Assay developer 177 217 270

Service and Supply Clinical Research Organisation 10,749 11,858 13,482

Service and Supply Contract design [x] [x] [x]

Service and Supply Contract Formulation Manufacturing 1,068 1,139 1,169

Service and Supply Contract Manufacturing/Research Organisation 20,505 23,855 26,804

Service and Supply Formulation/Drug delivery specialist 1,024 1,569 1,613

Service and Supply Information systems specialists 2,423 2,364 2,616

Service and Supply Investment Companies 295 261 250

Service and Supply Logistics and Packaging 4,165 4,698 5,104

Service and Supply Market Analysis/Information Consultants/Communications/Specialist consultants 5,900 6,578 7,285

Service and Supply Patent and Legal specialist 511 523 556

Service and Supply Reagent, Equipment and consumables supplier 13,113 13,947 14,319

Service and Supply Recruitment 976 830 892

Service and Supply Regulatory Expertise 1,048 1,108 1,213

Service and Supply Tissue and Biomass 139 155 207

Service and Supply Training 372 216 280
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