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1 Introduction 

1.1 This detailed report presents a comprehensive analysis to inform skills investment planning for 

the Digital Technologies sector, and also for Digital Technologies workers outwith the sector in other 

parts of the economy.  It contains analysis of secondary data to scope the scale and nature of the 

sector, and to form a key part of the evidence base to guide future skills investment.  It also presents 

the results of an employer skills survey, which examined issues and challenges around Digital 

Technologies skills for employers throughout the Scottish economy. 

A critical sector and workforce 

1.2 The Digital Technologies sector is critical to Scotland, both as a source of employment and 

also in its role in driving growth and competitiveness in other sectors, such as Creative industries, 

Financial services, and Energy.  As this report demonstrates, more than half of the Digital 

Technologies workforce is employed in sectors other than Digital Technologies.  The Digital 

Technologies sector is also important for improving service provision and achieve efficiencies in the 

public sector, such as in Health, Social Care and local government. 

1.3 GVA per head in the ICT sector are some 60% higher than for the economy as a whole
1
, and 

productivity per worker is significantly higher than average.  As a high value-added sector providing 

high-value jobs, it is a critical component for the Scottish economy, so that we have a workforce that 

can drive growth, stimulate innovation and improve productivity. 

1.4 Scotland’s Digital Technologies sector operates in a global marketplace.  It has some high-

profile home-grown global Digital Technologies companies such as Skyscanner, coupled with a strong 

research base.  It has also secured a large share of the foreign investment being attracted to the UK, 

such as through IBM, Amazon and Atos. 

1.5 It is also a fairly complex sector and workforce, cutting across a wide range of areas and 

specialisms from research, innovation, design and programming to implementation, delivery and 

management. It is very varied in terms of the types of work and areas of current and emerging 

technologies for example mobile technologies, financial-technology, cloud computing, cyber security, 

telehealth, green IT, and many, many more.  

1.6 Developments in ICT and Digital Technologies are transforming how we live and work and will 

continue to impact on economies around the world.  To ensure that firms working in Scotland’s ICT 

and Digital Technologies sector can support the pace of change and development and stay at the 

forefront of innovation, they must have access to a workforce that has the skills they need. Similarly, 

sectors that employ technologies professionals must also have access to the right skills, in the right 

place and at the right time.  This is a challenge and one that must continuously be met so that 

companies can capitalise on the opportunities that exist now but also, make sure they are positioned 

to benefit from emerging and longer term opportunities in this fast changing, extremely competitive 

sector. 

                                                      
1
 Scottish Government (2016) SABS 2014: Additional Tables for ICT sector 
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Current policy focus 

1.7 The ICT and Digital Technologies sector is an important driver of innovation and inclusive 

growth, key priorities in the Scottish Government’s Economic Strategy.
2
 Operating in a global 

marketplace, it also has a significant contribution to make to the internationalisation agenda. The 

sector’s pace of change is extremely rapid and we are in a climate of unparalleled digital disruption, 

with new technologies quickly making relatively recent developments redundant. 

1.8 The Scottish Government recognises the contribution that the Digital Technologies sector 

makes to the economy and to the delivery of public services.  It is an enabler of growth, productivity 

and efficiency and also contributes to the equalities agenda, e.g. by enhancing accessibility of 

services for example in rural and isolated communities and for people with mobility or language 

difficulties. The Scottish Government’s commitment to the sector and to the workforce is underpinned 

by commitments to infrastructure investment to underpin economic growth, and also public sector 

reform.
3
 

Opportunities and challenges in the sector 

1.9 The workforce is currently insufficient to meet demand and recent estimates are close to 

forecasts for the number of jobs that there would be in 2020.  The number of workers in the sector has 

increased at a far greater rate than that of the workforce as a whole.  It is clear that the Digital 

Technologies will need to continue to grow to fuel the anticipated steep increase in demand and 

ensure that Scotland maximises the growth opportunities in the sector and the sectors that employ ICT 

and digital professionals.  Skills investment will need to be carefully planned to provide the quantity 

and quality of workers needed. 

1.10 The opportunities for the sector are global and new markets are emerging.  However, 

deepening globalisation also means that new competitors are entering this international marketplace 

and as well as competing for customers, they are competing to recruit talent including from Scotland. 

1.11 The pace of technological change is a further challenge.  Keeping up with and leading change 

requires innovation; whilst Scotland has high levels of innovation, the challenge is to ensure that 

Scotland has the skills, abilities, leadership and support to turn innovation in to commercial success, 

and for the benefit of Scotland’s economy and society. 

1.12 In many respects, the sector is running ahead of regulation and the regulatory framework is 

reacting to the challenges presented.  Many of the legal challenges are being driven by software, 

mobile and cloud computing technologies transforming and becoming critical in almost every industry; 

however existing laws and regulations have not kept pace.  There is particular recognition of this at a 

UK Government level with regard to industry ‘disruptors’ such as Uber, Airbnb, Deliveroo, etc.  Digital 

disruptor businesses such as these do not have to follow or are not bound by the same regulation and 

compliance as the existing businesses that are being disrupted.  There is therefore a recognition that 

regulation needs a degree of future-proofing to avoid constant regulatory reform.
4
  Key issues are 

privacy and data security, who owns the data, how is it used and also, ownership of Intellectual 

Property.  Securing and protecting data and IP are key competitive differentiators, for companies of all 

sizes.  New regulation places new and more onerous obligations on technology firms, coupled with the 

                                                      
2
 Scottish Government (2016) Scotland’s Economic Strategy 

3
 Scottish Government (2016) A Plan For Scotland: The Scottish Government's Programme For Scotland 2016-17 

4
 HM Government (2016) House of Commons Business, Innovation and Skills Committee: The Digital Economy, Second Report 

of Session 2016–17, at: http://www.publications.parliament.uk/pa/cm201617/cmselect/cmbis/87/87.pdf  

http://www.publications.parliament.uk/pa/cm201617/cmselect/cmbis/87/87.pdf


 Scotland’s Digital Technologies: Research & Analysis Report  

   3 

risk of fines and sanctions for non-compliance with the result that technology business are investing 

and will need to continue to invest significant resources to ensure compliance. 

Aims and objectives of the study 

1.13 Taking into consideration the issues outlined above, the specific aims and objectives of the 

overall research are to: 

 Detail the size and scale of the sector, and its economic importance to Scotland; 

 Articulate the current composition and forecast changes in the sector’s business base; 

 Map the education supply pipeline for the sector; 

 Identify the key drivers for change in the sector; and 

 Articulate the current and likely future recruitment, workforce and skills needs of employers. 

Study approach 

1.14 An extensive desk-based analysis forms the basis of this research commission.  This covers 

employment and enterprise data from a variety of statistical and employer sources to provide detail on 

the size and scale of the sector.  It also draws upon occupation and industry data to build a picture of 

the cross-sector composition of Digital Technologies.  In addition to this, an in-depth review of 

education and training provision and qualifications has been undertaken for subjects related to the 

Digital Technologies sector.  Building on this, an extensive survey and consultation programme has 

been undertaken with Digital Technologies employers, to explore the particular skills challenges facing 

employers within the sector, and outside in other parts of the Scottish economy. 

Structure of the report 

1.15 The report is structured as follows: 

 Chapter 2 provides a definition and assessment of the scale of the sector using Standard 

Occupational Classification (SOC) and Standard Industrial Classification (SIC) definitions.  It 

also provides an initial analysis of the sector employment and business base using these 

definitions, and draws comparison with existing workforce datasets; 

 Chapter 3 gives a specific analysis of the Digital Technologies sector’s composition.  It draws 

on both occupation and industry data to develop the industry-wide picture of Digital 

Technologies; 

 Chapter 4 provides an overview of the supply of education and training for the sector, 

detailing the types of qualifications and training available, and then reviewing current levels of 

provision, before considering the drivers of education provision; 

 Chapter 5 reviews available documentation on the critical drivers of change in the sector. 

 Chapter 6 is presents perspectives from industry through the findings of the employer skills 

survey; and 

 Chapter 7 details the key points and conclusions to be drawn from the report. 
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1.16 A series of appendices to the report provide additional detail to underpin the analysis. 
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2 Employment and business in the Digital Technologies 

sector: initial analysis 

Introduction 

2.1 This chapter presents a data-driven analysis of the Digital Technologies sector in Scotland.  It 

uses Standard Industrial Classification (SIC) and Standard Occupation Classification (SOC) definitions 

as the starting point.  The analysis considers the Digital Technologies sector as a whole from an 

industry perspective, before considering the scale of the sector in terms of occupations.  It is important 

to consider these two independently, as they offer very different, but complementary, pictures of the 

industry. 

2.2 There are some limitations to SIC and SOC data, which are discussed in detail in the following 

sections.  These are largely due to the fast-changing nature of the Digital Technologies sector, and the 

fact that Digital Technologies occupations exist across all other industrial sectors.   

Defining the sector 

2.3 The starting point for both the SIC and SOC definitions for the Digital Technologies sector are 

the industrial and occupational classifications most closely aligned to activities in the sector.  A key 

aspect to this research is the need to distinguish between those industries and roles where there is a 

clear requirement for deep Digital Technologies skills (e.g. coding, ICT equipment), and more broadly, 

those where there are digitally enabled skills needs (e.g. retail sale of telecommunications equipment 

or day-to-day use of ICT equipment in administrative roles). 

2.4 For the purposes of this research, and based on agreement with SDS and the project Steering 

Group, the focus is on the narrower definition, i.e. those enterprises and roles where hard Digital 

Technologies skills are required.  This was agreed to give clarity to the work and to help the research 

analyse the profile of Digital Technologies professionals across other sectors. 

SIC definition 

2.5 The relevant SIC codes for the Digital Technologies sector are given in Table 2.1.  Appendix 1 

provides a more detailed range of the types of activity within each SIC code description.  The definition 

draws on a number of other sources and definitions, including ONS, OECD, DCMS
5
 and the Tech 

Partnership.
6,7

  Other definitions considered in arriving at this Digital Technologies industry definition 

cover some peripheral SIC codes
8
, which result in too broad a definition.  These have not been 

included. 

2.6 Based on all of these considerations, the following definition was agreed in consultation with 

SDS and Steering Group partners.  It is broadly similar to the OECD definition, with some inclusions 

and exclusions at a sub-sector level. 

                                                      
5
 ONS (2015) What Defines the Digital Sector? 

6
 e-Skills UK (2012) Technology Insights 2012: Scotland 

7
 The Tech Partnership (2016) Datasheet: The Tech Industry Workforce 

8
 For example, the OECD definition includes wholesale of information and communication equipment, as does the extended 

DCMS definition.  The Tech Partnership definition includes this, and retail of information and communication equipment too.  
The Tech Partnership definition also includes book publishing, publishing of newspapers, etc., as well as motion picture or video 
activities, radio and television broadcasting, etc. 
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Table 2.1: Digital Technologies sector SIC Definition – summary 

SIC Code Description 

18203 Reproduction of computer media 

2611 Manufacture of electronic components 

2612 Manufacture of loaded electronic boards 

262 Manufacture of computers and peripheral equipment 

263 Manufacture of communication equipment 

264 Manufacture of consumer electronics 

268 Manufacture of magnetic and optical media 

2731 Manufacture of fibre optic cables 

5821 Publishing of computer games 

5829 Other software publishing 

611 Wired telecommunications activities 

612 Wireless telecommunications activities 

613 Satellite telecommunications activities 

619 Other telecommunications activities 

6201 Computer programming activities 

6202 Computer consultancy activities 

6203 Computer facilities management activities 

6209 Other information technology and computer service activities 

6311 Data processing, hosting and related activities 

6312 Web portals 

6399 Other information service activities n.e.c. 

9511 Repair of computers and peripheral equipment 

9512 Repair of communication equipment 

Source: Companies House, Standard Industrial Classification of Economic Activities (SIC), 2007 

 

2.7 Data are available for these SIC codes for both employees in employment
9
 (those who work 

for an enterprise or employer), the total employment number in the sector (this includes enterprise 

owners that also work) and for the number of enterprises (businesses).  These are analysed in this 

section, with the latter providing evidence of the different size of employers in the Digital Technologies 

sector. 

SOC definition 

2.8 As the SIC code definition only captures those employees working explicitly within the Digital 

Technologies industry, Digital Technologies workers in other sectors are not captured by this 

definition.  Research suggests that this is an increasing problem.
10

  Therefore, an occupation-based 

definition is required. 

2.9 The SOC definition agreed with the Steering Group is presented in Table 2.2.  This 

occupational definition is broadly similar to that employed by the Tech Partnership.  The groupings 

presented in the table are used for data analysis, as the Annual Population Survey (APS) does not 

                                                      
9
 The Business Register and Employment Survey provides data on both the number of people in employment, and the number 

of employees in an area. The ‘employment’ indicator includes all people who are in employment, including working owners, 
which includes sole traders, sole proprietors and partners who receive drawings and/or a share of profits but are not paid via 
PAYE.  However, it should be noted that despite these inclusions, BRES employment data does not capture all of self-
employment. ‘Employee’ data usually presents a smaller number as it is based on the number of residents who are employed in 
the area. 
10

 e.g. Growth Intelligence/NIESR (2013) Mapping the UK’s Digital Economy With Big Data 
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provide robust data for individual SOC codes.  The full SOC definition used here is provided in 

Appendix 1. 

Table 2.2: Digital Technologies sector SOC Definition  

SOC 
Code 

Description Grouping 

1136 Information Technology and Telecommunications 
Directors 

Digital Technologies Directors & 
Managers 

2133 IT Specialist Managers 

2134 IT Project and Programme Managers 

2135 IT Business Analysts, Architects And Systems 
Designers 

Digital Technologies 
Professionals 

2136 Programmers and Software Development 
Professionals 

2137 Web Design and Development Professionals  

2139 Information Technology And Telecommunications 
Professionals not elsewhere classified 

3131 IT Operations Technicians Digital Technologies 
Technicians & Engineers 3132 IT User Support Technicians  

5242 Telecommunications Engineers 

5245 IT Engineers 

Source: ONS Standard Occupational Classification 2010, Volume 1, 2010 

 

2.10 The employment base by occupation presented in the following sections will necessarily differ 

from the employment base by industrial sub-sector given the different data-sets used (APS and BRES 

respectively).   

Data limitations 

SIC data limitations 

2.11 There are some limitations with using SIC data, and the definition does not fully reflect the 

diversity and scale of the Digital Technologies sector.  SIC employee data reports those in 

employment, and therefore does not include self-employed people working in the sector, which may 

include freelance contractors.  Whilst SIC employment data presents a fuller picture of total 

employment, the data cannot be disaggregated by full- and part-time employment.  Also, SIC data 

sources also only reflect the industry of employment, rather than occupation or role (see SOC, below) 

– and so will necessarily capture a range of people that are not employed in Digital Technologies 

roles. 

2.12 The SIC data is gathered through a business/organisation self-assessment survey
11

 and so 

there can be a degree of respondent misclassification or misinterpretation.  Similarly, Business 

Register and Employment Survey (BRES) and other survey-based datasets such as the Business 

Structure Database may miss out some companies, such as start-ups that are not VAT or PAYE 

registered. 

2.13 Added to this, there is an issue in the way in which SIC codes are used, resulting in data 

limitations.  Recent research suggests that SIC codes do not capture data well, as they focus only on 

principal business activity, rather than on principal inputs or processes involved, or main services 

provided to customers or clients.  This results in the Digital Technologies sector being poorly 

                                                      
11

 Via the Business Register and Employment Survey, Office for National Statistics 
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understood
12

 – for example, the full range of business activity, which may include a significant 

proportion of hard digital technology services and products, will not be considered or represented.  It 

may be compounded by the age of SIC codes (the current SIC codes are from 2007) so do not reflect 

changes in the Digital Technologies sector, a particular issue given the pace of change in the sector.  

Whilst the UK Government may be in the process of revising SIC codes, there is no guarantee that 

these limitations will be fully addressed and of course, overtime the SIC codes may become out of 

date as they continue to fail to keep up with changes. 

2.14 Despite these limitations, SIC data is a good starting point for assessing and analysing the 

sector.  It provides time series data allowing analysis of trends over time across the UK and data by 

different geographic areas, allowing within Scotland analysis and comparators between Scotland and 

elsewhere.  Both data indicators are used in this section in order to provide as much detail as possible 

on the employment profile of the sector. 

SOC data limitations 

2.15 Occupation data through SOC codes is perhaps more accurate than the industry-based data 

discussed above.  However, it still has its limitations.  Like the SIC data, it is age-limited, though 

perhaps less so as current SOC codes were revised in 2010.  Nevertheless, there are now roles not 

necessarily covered by the codes, e.g. within cyber-security.  Further, anecdotal opinion within the 

industry suggests that a number of roles that workers in the industry will be fulfilling in future may not 

have been devised yet.  This appears to be a problem that is unique in the Digital Technologies 

sector.  This is supported by recent research that suggests that the current SOC classification system 

does not adequately capture emerging job roles within Digital Technologies.
13

 

2.16 The Annual Population Survey (APS), from which the SOC data is derived, is limited in that 

sample sizes for occupations are relatively small.  Though APS is delivered as a boost to the Labour 

Force Survey (LFS), which is based on a sample of some 40,000 or so responses, at sub-national 

levels, data may be suppressed by ONS as it may be disclosive (i.e. it may allow individuals to be 

identified), particularly for fine detail, e.g. 4-digit units. 

Digital Technologies business base 

2.17 There are approximately 8,800 Digital Technologies enterprises in Scotland, accounting for 

5% of the total business base (Table 2.3).  This is a slightly higher proportion than the sector’s 

employment share within the wider economy, reflecting the high proportion of micro businesses within 

the Digital Technologies sector (95% compared to 88% across the whole economy business base).  

The sector has a much smaller share of small businesses than nationally (4% vs 10%) and a smaller 

share of medium and large-sized businesses (1% v 2%). The average number of employees per 

enterprise within the sector is seven, compared to 15 across the overall economy.   

2.18 The profile of Digital Technologies enterprises by sizeband varies across the local authorities, 

with a number of (usually smaller economy) areas having solely micro businesses in the sector, such 

as Angus, Clackmannanshire, East Lothian and the three island authorities, while Dundee City has a 

high proportion of Digital Technologies businesses with 10 or more employees (13%), as do Aberdeen 

City (10%) and Glasgow City (9%).  

                                                      
12

 Growth Intelligence/NIESR (2015) Measuring the UK’s Digital Economy with Big Data 
13

 NESTA/techUK (2015) Dynamic Mapping of the Information Economy Industries 
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Figure 2.1: Enterprises in the Digital Technologies sector by 

Sizeband and Local Authority, 2015 

 
Source: UK Business Counts and BRES Employment Data, 2016 

2.19 In line with the sectoral employment profile, the largest number of enterprises is in the 

Computer consultancy sub-sector (5,285 enterprises).  This is followed by Computer programming 

(1,550 enterprises) and Other information technology and computer service activities (880 

enterprises), also significant employment sectors. 

2.20 As we might expect, the highest numbers of Digital Technologies businesses are in City of 

Edinburgh and Glasgow City, which collectively account for over a third of the sector’s business base 

(3,255 enterprises).  Fife, South Lanarkshire, West Lothian and Aberdeen City each account for 

around 5% of the Digital Technologies business base.  The number of Digital Technologies 

businesses is lowest in Eilean Siar, Orkney and Shetland Islands, which each account for around 

0.2% of businesses in the sector in Scotland. 
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Figure 2.2: Digital Technologies sector enterprises by Local Authority, 2015 

 
Source: UK Business Counts, 2016 

2.21 The Digital Technologies business base has grown considerably since 2010.  Over the last six 

years, the number of enterprises in the sector nationally has increased by 53% (an additional 3,050 

businesses), compared to a 19% increase across the whole economy business base.  Over the same 

period from 2010-16, the Computer consultancy and Computer programming sub-sectors have 

experienced significant growth, with an additional 2,220 and 935 enterprises respectively (+72% and 

+152%), reflecting the growing demand for these services. 

2.22 The Other information technology and computer services sub-sector experienced the most 

significant decline in numbers between 2010 and 2016, with a loss of 250 enterprises (-22%).  This is 

a varied category that includes companies specialising in automation and control applications, mobile 

and internet solutions, or ICT procurement and project management services. 
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Table 2.3: Enterprises in the Digital Technologies sub-sectors in Scotland, 2016 

Sub-sector specialism 
Number of 
enterprises 

% 

Avg. 
Employment 
per 
employer 

6202: Computer consultancy activities 5,285 60% 3  

6201: Computer programming activities 1,550 18% 5  

6209: Other information technology and computer 
service activities 

880 10% 9  

9511: Repair of computers and peripheral equipment 235 3% 10  

619: Other telecommunications activities 200 2% 48  

6399: Other information service activities n.e.c. 165 2% 1  

6311: Data processing, hosting and related activities 155 2% 6  

5829: Other software publishing 100 1% 2  

611: Wired telecommunications activities 70 1% 5  

263: Manufacture of communication equipment 55 1% 8  

612: Wireless telecommunications activities 40 >1% 34  

9512: Repair of communication equipment 40 >1% 3  

262: Manufacture of computers and peripheral 
equipment 

40 >1% 13  

6312: Web portals 40 >1% 13  

2611: Manufacture of electronic components 35 >1% 69  

6203: Computer facilities management activities 35 >1% 8  

264: Manufacture of consumer electronics 30 >1% 17  

2612: Manufacture of loaded electronic boards 20 >1% 69  

613: Satellite telecommunications activities 15 >1% 327  

5821: Publishing of computer games 10 >1% 5  

18203: Reproduction of computer media 0 0% -  

2731: Manufacture of fibre optic cables 0 0% -  

268: Manufacture of magnetic and optical media 0 0% - 

Total 8,825 100% 7 

Source: UK Business Counts and BRES Employment Data, 2016; figures may not sum due to rounding 

 

Employment within the Digital Technologies sector 

2.23 Using the SIC-based definition, the analysis shows that there were approximately 60,100 

people in employment in the Digital Technologies sector in Scotland in 2015, of which 59,000 were 

employees (in both Digital and non-Digital Technologies roles), with the remainder being employers or 

business owners.  The highest employment numbers are in the Computer consultancy and Other 

telecommunications sub-sectors.  Whilst the sector is relatively small in employment terms, Digital 

Technologies is an important sector which plays a significant role in many other sectors. 

2.24 Employment is concentrated in and around Scotland’s larger urban areas.  City of Edinburgh 

and Glasgow City both account for over 20% of total Digital Technologies employment.  West Lothian 

accounts for 9%, Fife for 8% and Aberdeen City for 5% of total Digital Technologies employment each.  

Though there is clear concentration in urban areas, employment is more concentrated in Glasgow and 

Edinburgh than enterprises.  This suggests that a number of large employers are based in these 

areas. 
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Figure 2.3: Digital Technologies sector employment by Local Authority, 2015 

 
Source: UK Business Counts, 2016 

Digital Technologies sector share of total employment 

2.25 The sector accounts for 2% of total employment in Scotland, and has done so every year from 

2010, although there are significant variations in the share of employment between local authority 

areas, as illustrated in Figure 2.4.  The sector accounts for the largest share of employment in West 

Lothian and Inverclyde (7% and 5% respectively, both of which have fallen slightly since 2010), whilst 

in 12 local authorities, including Angus, Moray, Clackmannanshire and Falkirk, the Digital 

Technologies sector accounts for less than 1% of total employment, the same number as in 2010.  

2.26 In City of Edinburgh and Glasgow City, where there is the largest absolute employment in the 

sector, the sector comprises 4% and 3% of total employment respectively; both above the national 

average. The City of Edinburgh proportion has remained steady over the last six years, whereas the 

Glasgow City share of employment has risen from 2% in 2010. 
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Figure 2.4: Share of total employment in Digital Technologies by local authority, 2015 

 
Source: BRES Employment Data, 2016 

Geographical distribution of employment in the Digital Technologies sector  

2.27 Location Quotients are a measure of the concentration or degree of specialism of a particular 

industry, occupation, or in this case industrial subsector, in a local area or region in comparison to a 

larger geography – usually national, and in this case, Scotland.  A Location Quotient of greater than 1 

indicates a greater degree of specialism in the Digital Technologies sector in a particular area 

compared to the national workforce.  The higher the score, the greater the specialism.  Concentrations 

of Digital Technologies employment vary by local authority although there is clear geographical 

concentration in and around Scotland’s urban core in the Central Belt. 

2.28 At a sector level, LQs reflect the share of employment presented in Figure 2.2.  There are high 

concentrations of employment (as defined by Location Quotients) in West Lothian (LQ of 3.1), which 

has a high degree of specialism in Digital Technologies in comparison to the Scottish workforce.  

There is also a high degree of specialism in Inverclyde (LQ of 2.2), Edinburgh (LQ of 1.8) and Fife 

(1.6), as well as Glasgow City (LQ of 1.2) and Renfrewshire and Dundee City (both with a LQ of 1.2), 

as shown in Table 2.6. 
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Table 2.6: Concentration of employment (LQ) in the Digital Technologies sector by local 

authority, 2015 

Local authority LQ Local authority LQ 

West Lothian 3.1 Eilean Siar 0.5  

Inverclyde 2.2 East Dunbartonshire 0.5  

Edinburgh, City of 1.8 West Dunbartonshire 0.5  

Fife 1.6 Aberdeenshire 0.4  

Glasgow City 1.3 Orkney Islands 0.4  

Renfrewshire 1.2 Argyll and Bute 0.3  

Dundee City 1.2 Perth and Kinross 0.3  

Stirling 1.0 Dumfries and Galloway 0.3  

East Renfrewshire 0.9 East Ayrshire 0.3  

Scottish Borders 0.9 South Ayrshire 0.3  

North Lanarkshire 0.9 Clackmannanshire 0.3  

East Lothian 0.7 Falkirk 0.3  

Aberdeen City 0.7 North Ayrshire 0.2  

Midlothian 0.7 Moray 0.2  

South Lanarkshire 0.6 Angus 0.2  

Highland 0.6 Shetland Islands 0.2  

Source: BRES Employment Data, 2016 

 

2.29 There are clear signs of sub-sector specialisms within some local authority areas.  For 

example, there is a very high LQ for Satellite telecommunications in West Lothian (17.4), whilst East 

Lothian has a very high LQ of 13.8 for Manufacture of loaded electronic boards (Table 2.7).
 14

 

                                                      
14

 There are several other examples of high sub-sector location quotients within local authorities, however these are distorted 

due to the small sector employment base within the local authority and are therefore not presented.  
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Table 2.7: Selected sub-sector concentrations by local authority, 2015 

Sub-sector Local authority LQ 

Computer consultancy activities Stirling 2.3 

Other telecommunications 

Inverclyde 6.1 

Dundee 3.7 

Eilean Siar 2.5 

Other information technology and computer 
services 

Edinburgh 4.2 

Inverclyde  4.1 

Computer programming activities 

City of Edinburgh 2.9 

Dundee 2.3 

West Lothian 2.2 

Satellite telecommunications 
West Lothian 17.4 

Fife 6.6 

Repair of computers and peripheral 
equipment 

Renfrewshire 10.8 

Fife 4.6 

Manufacture of electronic components 

Inverclyde 12.7 

Scottish Borders 10.7 

Fife 5.9 

West Lothian 5.5 

Manufacture of loaded electronic boards 

East Lothian 13.8 

West Lothian 13.2 

Fife 3.5 

Argyll and Bute 3.3 

W Dunbartonshire 3.0 

Source: BRES Employment Data, 2016 

 

Sector employment by status15 

2.30 The Digital Technologies sector has a high rate of full-time employment, and employees in the 

sector are more likely to work full-time than in the economy as a whole.  Around 52,600 of those 

employed in the Digital Technologies sector work full-time (89%) meaning that only 11%, or 6,500, of 

all employees are part-time.  This is considerably higher than the rate of full-time employment in the 

Scottish economy as a whole, in which 67% of employees work full-time.  The reasons for this are 

unclear.  It could be as a result of the proportion of males that work in the sector (see Chapter 5), with 

males more likely to work on a full-time basis.  It may also be influenced by the type of occupations 

and work most commonly involved in the sector, e.g. system support, requiring longer hours of work. 

2.31 All local authority areas have a rate of full-time employment in the Digital Technologies sector 

that is higher than for the Scottish economy as a whole, though there is some variation.  The largest 

proportions of people employed on a full-time basis in the Digital Technologies sector are in 

Renfrewshire, Scottish Borders, East Lothian, City of Edinburgh and Glasgow City, where over 90% of 

employees in the sector work full-time.  Conversely, local authorities where full-time employment is 

lowest include Highland, Orkney Islands and Fife (where 78-81% are employed full time), though this 

is still significantly higher than the overall full-time employment rates in these areas (62%, 58%, and 

68% respectively), and some 11 percentage points higher than the full-time rate in the economy as a 

whole. 

                                                      
15

 Based on the number of employees. BRES data does not split the number in employment by full and part time.  
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Figure 2.5: Percentage of full and part-time employees in Digital Technologies by 

Local Authority, 2014 

 
Source: BRES Employment Data, 2016 

Employment by sub-sector within the Digital Technologies sector 

2.32 As Table 2.4 below shows, Computer consultancy activities is the largest sub-sector 

specialism within the Digital Technologies sector in Scotland, with over 18,000 people in employment, 

accounting for 31% of the sector total.  This is followed by almost 10,000 people employed in Other 

Telecommunications activities (16%) and a further 8,100 in Other information technology and 

computer service activities (14%).  This is likely a reflection of the make-up of the sector’s business 

base, with a large number of micro and small enterprises.  Collectively the top five employment sub-

sectors – which also include Computer programming activities and Satellite communications activities 

– account for over 80% of the Digital Technologies sectors employment. 
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Table 2.4: Employment in Digital Technologies sub-sectors in Scotland, 2015 

Digital Technologies sub-sectors 2015 

6202: Computer consultancy activities 18,400 

619: Other telecommunications activities 9,600 

6209: Other information technology and computer service activities 8,100 

6201: Computer programming activities 7,300 

613: Satellite telecommunications activities 4,900 

9511: Repair of computers and peripheral equipment 2,400 

2611: Manufacture of electronic components 2,400 

2612: Manufacture of loaded electronic boards 1,400 

612: Wireless telecommunications activities 1,300 

6311: Data processing, hosting and related activities 900 

262: Manufacture of computers and peripheral equipment 500 

6312: Web portals 500 

264: Manufacture of consumer electronics 500 

263: Manufacture of communication equipment 400 

611: Wired telecommunications activities 300 

6203: Computer facilities management activities 300 

6399: Other information service activities n.e.c. 200 

5829: Other software publishing 200 

9512: Repair of communication equipment 100 

5821: Publishing of computer games - 

2731: Manufacture of fibre optic cables - 

18203: Reproduction of computer media - 

268: Manufacture of magnetic and optical media - 

Total 60,100 

Source: BRES Employment Data, 2016; figures may not sum due to rounding 

 

2.33 Following the profile of the wider sector, a very high proportion of jobs within the largest five 

employment sub-sectors are full-time.  Four of the five sectors, Computer consultancy, Other 

telecommunications activity, Other information technology and computer service activities and 

Computer programming, have a rate of full-time employment above the sector average of 88%, with 

89%, 92%, 90% and 91% of employees working full-time respectively.  Whilst the proportion of full-

time employees in Satellite telecommunications falls below the sector average (75%), it remains 

above that of the wider Scottish economy (67%). 
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Figure 2.6: Employees in Digital Technologies sub-sectors (top five) by full and part-time, 2015 

 
Source: BRES Employment Data, 2016 

Change in employment in the Digital Technologies sector 

2.34 Employment in the Digital Technologies sector has remained stable in Scotland over the last 

five years at approximately 60,000, despite dropping to around 53,000 in 2011.  However, this masks 

variations at a local authority level, with some areas, such as Glasgow and Edinburgh, experiencing 

notable increases in employment in the sector between 2010 and 2015 (+3,300 employees/+36% and 

+2,200 employees/+19% respectively), and at a greater rate than employment growth of their overall 

economies (-3% and +2% respectively). 

2.35 A number of other local authorities have also experienced relatively large percentage 

increases in employment in the sector (e.g. Stirling +103%, West Dunbartonshire +93% and 

Midlothian +68%).  However, these tend to be explained by small net changes in the relatively small 

employment bases.  Some areas have seen a decline in employment in the sector, most notably in 

Fife (-900 employees; -15%) and Inverclyde (-600 employees; -29%).  

Change in employment by sub-sector 

2.36 Over the six years to 2015, whilst employment in Digital Technologies as a whole remained 

stable, there were considerable variations between sub-sectors, with some growing and others 

declining.  The greatest increases in employment numbers were in Computer consultancy activities 

(+3,900 jobs) and Computer programming activities (+2,100 jobs), representing shifts of +27% and 

+40% respectively.  

2.37 A number of smaller employment sub-sectors also experienced significant increases in the 

number of people employed in them.  For example, there was a 69% uplift in the Manufacture of 

electrical components (+1,000 employees) and a 71% uplift in employment in the Manufacture of 

loaded electrical boards (+600 employees).  
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2.38 The largest net employment declines were in the Other telecommunications activities, 

Manufacture of computers and peripheral equipment, Data processing, hosting and related activities, 

and Satellite telecommunications activities sub-sectors which each experienced over 1,000 job losses 

over the six year period.  For the middle two, this was a significant proportionate decline (-70% and -

54% respectively).  Employment in Repair of communication equipment and Other software publishing 

sub-sectors also declined sharply, by 73% and 70% respectively. 

2.39 In comparison, over the same period, employment across the whole of Scotland grew by 

around 4%. 

Table 2.5: Change in employment levels in the Digital Technologies sector by sub-sector, 2015 

Digital Technologies sub-sectors  

2009 
Number in 
employment 

2015 
Number in 
employment 

Change 2009-2015 

N % 

6202: Computer consultancy activities 14,500 18,400 +3,900  +27% 

6201: Computer programming activities 5,200 7,300 +2,100  +40% 

2611: Manufacture of electronic components 1,400 2,400 +1,000  +69% 

2612: Manufacture of loaded electronic boards 800 1,400 +600  +71% 

6312: Web portals - 500 +500  - 

9511: Repair of computers and peripheral equipment 1,900 2,400 +500  +24% 

611: Wired telecommunications activities 200 300 +200  +106% 

5821: Publishing of computer games - - -  - 

268: Manufacture of magnetic and optical media - - -    - 

6203: Computer facilities management activities 300 300 -      0% 

18203: Reproduction of computer media - - -     -50% 

2731: Manufacture of fibre optic cables 100 - -  -27% 

264: Manufacture of consumer electronics 600 500 -100          -10% 

612: Wireless telecommunications activities 1,500 1,300 -200  -11% 

6399: Other information service activities n.e.c. 400 200 -200  -54% 

263: Manufacture of communication equipment 700 400 -300  -38% 

9512: Repair of communication equipment 500 100 -400  -73% 

5829: Other software publishing 600 200 -400  -70% 

6209: Other information technology and computer 
service activities 

8,800 8,100 -600  -7% 

613: Satellite telecommunications activities 6,000 4,900 -1,000  -18% 

6311: Data processing, hosting and related activities 2,000 900 -1,100  -54% 

262: Manufacture of computers and peripheral 
equipment 

1,800 500 -1,200  -70% 

619: Other telecommunications activities 11,700 9,600 -2,100  -18% 

Total 59,000 60,100 +1,100  2% 

Source: BRES Employment Data, 2016; figures may not sum due to rounding 

 

Forecast employment growth in the Digital Technologies industry 

2.40 Forecasting and estimate research undertaken on behalf of SDS in 2016
16

 indicates that there 

will be a 7% growth in the Digital Technologies sector workforce between 2015 and 2024.  This 

equates to an annual increase of 0.7%.  The growth is expected to be driven by growth in urban areas, 

though there is forecast growth in some rural areas.  In contrast, the forecast annual growth in 

                                                      
16

 Oxford Economics (2016) Skills Development Scotland Forecast Database 
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employment for Scotland as a whole between 2015 and 2024 is 0.2%.
17

  It should be noted that this 

growth (as shown in Figure 2.7) is expansion demand, and does not reflect likely replacement demand 

for employment (e.g. due to workers retiring or leaving the sector). 

2.41 As we might expect, growth is anticipated to be highest in absolute terms in Edinburgh 

(c.1,600 employees) and Glasgow (c.1,500 employees), and to a lesser extent, Aberdeen.  Edinburgh 

and Glasgow are also anticipated to see the highest proportional increases of around 12%, along with 

Highland and Eilean Siar (10%).  There are small decreases expected in two local authority areas, 

Scottish Borders and East Renfrewshire.  This indicates that whilst urban concentration of the Digital 

Technologies industry in Scotland will persist, there is expected to be growth outside of Scotland’s 

urban core, and in some rural areas. 

Figure 2.7: Forecast growth in employment (expansion demand) in the Digital Technologies 

industry, 2015-24 

 
Source: ekosgen calculations based on Annual Population Survey, ONS, 2016 

and Oxford Economics forecasting, 2016
18

 

Employment by occupation in the Digital Technologies sector 

(SOC) 

2.42 Table 2.8 presents the estimated total employment for the Digital Technologies sector by 

occupational groups, as previously detailed in Table 2.2.  An explanation for these groups can be 

found in Appendix 1.  Available data using the SOC-based definition indicates that there are around 

91,600 people employed in Digital Technologies occupations, as at March 2016.  This is some 55% 

more than employment by industry in the Digital Technologies sector as per the SIC definition 

(58,700).  Importantly, it is 8% higher than previous forecast figures for expected employment levels in 

2020. 

2.43 When taking into consideration Related Technician and Engineer roles, this figure increases to 

over 111,000 people in employment.  However, it should be noted that the SOC codes in Related 

                                                      
17

 Ibid. 
18

 ekosgen’s and Oxford Economics’ analysis draw on the same ONS BRES and Annual Population Survey data.  However, 
there is some variation in the resulting figures for overall employment.  As a result, we have applied Oxford Economics’ forecast 
rates of increase to both the industry and occupation employment figures detailed here and later on in the chapter for 
consistency. 
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Technician & Engineer occupations also include roles that do not require Digital Technologies skills, 

such as Design and Development Engineers (SOC 2126)
19

.  These figures are provided for illustrative 

purposes, and should be read with some caution. 

Table 2.8: Employment by Digital Technologies occupation group, 2016 

Occupation group 

March 2016 

N % 

Digital Technologies Directors & Managers 20,200 21% 

Digital Technologies Professionals 42,600 46% 

Digital Technologies Technicians & Engineers 28,900 31% 

Total Digital Technologies occupations 91,400 100% 

Related Technician & Engineer occupations 19,800 - 

Total Digital Technologies occupations, including related occupations 111,400 - 

Source: Annual Population Survey, ONS, 2016; figures may not sum due to rounding 

 

2.44 Digital Technologies Professionals – analysts, programmers, web/software developers and 

other IT and telecoms professionals – are the largest occupational grouping.  They account for around 

47% of the Digital Technologies occupational workforce in Scotland.  Technicians and Engineers 

account for a further third of those employed in Digital Technologies occupations. 

Geographical distribution of employment in Digital Technologies occupation 

2.45 Employment in Digital Technologies occupations, including those outwith the sector, is highest 

in Scotland’s urban areas.  Edinburgh and Glasgow together account for around 33% of total 

employment in Digital Technologies occupations in Scotland.  West Lothian and Aberdeen City each 

account for a further 6%.  There are some exceptions: Aberdeenshire and Fife, more rural areas, have 

relatively high shares, each accounting for 5% of employment in Digital Technologies occupations. 

2.46 Edinburgh and Aberdeenshire have the highest numbers of people employed in Related 

Technician and Engineer occupations.  The number in Edinburgh may be as a result of the scale of 

employment in the Digital Technologies sector, and the location of Digital Technologies and other 

telecommunications companies’ headquarters there. 

2.47 The employment profile across occupational groupings varies by local authority (Figure 2.8).  

For example, around half of those employed in Digital Technologies occupations in Angus (50%) and 

South Ayrshire (47%) are employed as Directors or Managers.  In Edinburgh (62%) and Aberdeen 

(61%), the majority are employed as Digital Technologies Professionals, whilst in Highland almost 

two-thirds (63%) are employed as Technicians or Engineers.  However, due to the small sample sizes 

used at this level, these figures should be read with caution. 

                                                      
19

 Design and development engineers conceive engineering designs from product ideas or requirements in mechanical, 
electrical and electronic engineering.  See Appendix 1 for further details. 
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Figure 2.8: Employment in Digital Technologies occupations by local authority, 2016 

 
Source: Annual Population Survey, ONS, 2016; figures may not sum due to rounding 

 

2.48 Another way of examining geographical concentration is by looking at Location Quotients, 

which consider relative concentrations.  We have already done this for employment by industry, and 

our analysis has shown that employment is concentrated in urban areas.  The same is also true here – 

employment in Digital Technologies occupations is concentrated in and around larger urban areas in 

Scotland, and there are some notably high relative concentrations.  In particular, Fife has a LQ of 4.7, 

greater than Edinburgh, which has a LQ of 3.9 (Table 2.9).  Aberdeen City also has a high 

concentration of employment in Digital Technologies occupations with a LQ of 3.7.  This supports the 

evidence of geographical concentration of employment when considering employment by industry. 

2.49 Some local authorities are particularly under-represented in comparison to the national 

average.  Clackmannanshire (0.1), Moray (0.2) and North Ayrshire (0.2) in particular have very low 

LQs.  Whilst Aberdeenshire has a relatively high level of employment in Digital Technologies 

occupations outside of Edinburgh and Glasgow, it has a low LQ (0.5). 
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Table 2.9: Employment in Digital Technologies occupations by local authority, 2016 

  

All Digital 
Technologies 
occupations 

Directors & 
Managers Professionals 

Technicians 
& Engineers 

Related 
Technicians 
& 
Engineers LQ

20
 

City of Edinburgh 17,600 3,600 10,900 3,100 3,100 3.9 

City of Glasgow 13,400 1,400 4,600 7,400 - 2.7 

West Lothian 5,700 1,600 2,900 1,300 1,400 2.9 

Aberdeen City 5,400 700 3,200 1,400 1,300 3.7 

South Lanarkshire 4,500 1,200 2,000 1,300 900 0.5 

Aberdeenshire 4,300 - 1,900 1,900 2,200 0.5 

Fife 3,900 800 1,500 1,500 1,500 4.7 

North Lanarkshire 3,700 1,200 1,400 1,100 1,300 1.4 

Renfrewshire 3,300 500 1,500 1,200 500 1.5 

East Lothian 2,700 700 1,200 900 500 1.4 

Midlothian 2,400 800 1,100 500 300 1.3 

East 
Dunbartonshire 

2,200 700 1,200 300 400 1.3 

Perth and Kinross 2,200 400 900 900 600 1.4 

Falkirk 1,800 700 800 400 1,100 0.7 

Inverclyde 1,800 600 800 500 400 0.3 

Scottish Borders 1,700 500 800 400 600 0.4 

Stirling 1,700 600 900 300 - 1.4 

East Ayrshire 1,600 200 700 700 600 1.1 

East Renfrewshire 1,600 700 600 300 500 1.0 

Highland 1,600 - 600 1,000 - 0.8 

North Ayrshire 1,400 500 500 300 700 0.2 

Dundee City 1,100 400 500 200 - 0.4 

South Ayrshire 1,000 500 - 300 500 0.3 

West 
Dunbartonshire 

900 200 200 500 500 0.5 

Angus 800 400 300 - 300 0.5 

Clackmannanshire 800 - 400 300 - 0.1 

Dumfries & 
Galloway 

800 300 - 300 - 0.5 

Argyll & Bute 700 200 300 200 300 0.5 

Moray 700 - 300 200 500 0.2 

Eilean Siar, Orkney 
& Shetland 

- - - - - - 

Scotland 91,600 20,200 42,600 28,900 19,800 1.0 

Source: Annual Population Survey, ONS, 2016; figures do not sum due to rounding 

 

Change in employment in Digital Technologies occupations 

2.50 Employment in Digital Technologies occupations has increased by around 10% in the 12 

months to March 2016.  In 2015, there were around 83,300 people employed in Digital Technologies 

occupations.  The growth over the previous 12 months was driven by an increase in the number of 

Managers, and Technicians & Engineers.  As Table 2.10 shows, employment in each of these 

occupations has increased by around one-fifth, with only a modest increase (3%) in Digital 

Technologies Professionals. 

                                                      
20

 This excludes Related Technicians & Engineers 
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2.51 However, over the past five years (2011-16), there has been a significant increase in the 

number of people employed in Digital Technologies occupations in all groupings.  Employment has 

grown by more than 40% since 2011.  When considered against the lack of growth in the Digital 

Technologies industry as indicated in Table 2.5, this suggests that the growth has been in Digital 

Technologies occupations in other sectors in Scotland’s economy.   

2.52 Nearly all local authority areas in Scotland saw an increase in the number of people employed 

in Digital Technologies occupations over the past five years.  The largest proportional increase was in 

Midlothian, which saw a 346% increase from 2011 to 2016, followed by Aberdeen (277%) and 

Glasgow (263%), which also had the largest absolute increase at over 9,700.  Edinburgh also saw a 

large absolute increase in excess of 9,300 employees in Digital Technologies occupations.  Only 

Angus and Argyll & Bute saw a decrease in employment in Digital Technologies occupations. 

2.53 However, the degree of variation in change by occupational grouping over the same time 

period suggests that data at this level are unreliable, and should be read with caution. 

Table 2.10: Change in Digital Technologies employment by occupation group, 2010-16 

Occupation group 

Apr 
2015-
Mar 
2016 

Apr 
2014-
Mar 
2015 

Apr 
2010-
Mar 
2011 

12-mth 
change to 
2015-16 

5yr 
change, 
Apr 2010-
Mar 16 

Digital Technologies Directors & 
Managers 

20,200 17,300 12,000 +21% +75% 

Digital Technologies 
Professionals 

42,600 41,200 31,300 +3% +35% 

Digital Technologies Technicians 
& Engineers 

28,900 24,800 21,700 +16% +33% 

Related Technician & Engineer 
occupations 

19,800 18,800 17,200 +5% +15% 

Total Digital Technologies 
occupations 

91,600 83,300 65,000 +10% +41% 

Total Digital Technologies 
occupations, including related 
occupations 

111,400 102,100 82,200 +9% +36% 

Source: Annual Population Survey, ONS, 2016; figures may not sum due to rounding 

 

Forecasting future growth in Digital Technologies occupations 

2.54 Forecasting work undertaken by Oxford Economics on behalf of SDS indicates that there will 

be an estimated 6% overall increase in the number of people employed in Digital Technologies 

occupations.  Much of this growth is driven by anticipated increases in the number of Directors and 

Managers, and also Technicians and Engineers.  There is expected to be a small decrease in the 

number of Digital Technologies professionals (Table 2.11). 
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Forecast growth in Digital Technologies employment by occupation group, 2016-2024 

Occupation group 2015 2024 

% 
Increase 

Digital Technologies Directors & Managers 20,200 24,600 22% 

Digital Technologies Professionals 42,600 40,000 -6% 

Digital Technologies Technicians & Engineers 28,900 32,900 14% 

Total 91,600 97,500 6% 

Source: ekosgen calculations based on Annual Population Survey, ONS, 2016 

and Oxford Economics forecasting, 2016
21

 

 

Digital Technologies Salaries 

2.55 Data provided by ONS from the Annual Survey of Hours and Earnings show the average 

salaries in Scotland for the Digital Technologies industry (SIC-based) and Digital Technologies 

occupations (SOC-based). These are presented in Table 2.12 below.  The first thing to note is that 

Digital Technology industry roles and occupations are paid, on average, almost exactly the same. 

2.56 Median full-time salaries in the Digital Technologies sector were around £37,400 in 2016 (in 

comparison to a median salary of around £28,000 for the Scottish economy as a whole), and had risen 

sharply by 20% since 2010, while median full-time Digital Technologies occupations paid a similar 

amount and had risen by 15% since 2010. These have both grown more strongly than median full-time 

salaries in Scotland over the same period (+12%). 

Table 2.12: Digital Technologies median salary by industry and occupations in Scotland, 2016 

Job status 

Digital Technology industries 
Digital Technology 

occupations 

2016 
Change from 

2010 
2016 

Change from 
2010 

All jobs £36,744 +19% £36,752 +15% 

Full-time jobs £37,433 +20% £37,442 +15% 

Part-time jobs * * £18,350 * 

Source: request from ONS, Annual Survey of Hours and Earnings. * denotes disclosive data. 

Estimating the economic contribution of the Digital Technologies 

sector 

2.57 Forecasting and estimate research undertaken on behalf of SDS in 2016
22

 estimates that the 

Digital Technologies sector in Scotland, according to the SIC definition of the sector in this chapter, 

accounted for £3.9 billion GVA in 2015, around 3% of Scotland’s total GVA.  This represented an 

increase of around £152 million from 2014.  GVA for the Digital Technologies sector is forecast to 

grow to almost £5.2 billion by 2024, an increase of 33%, or 3.2% annual growth from 2015.  Annual 

GVA growth is forecast to be consistently higher than GVA growth for all sectors to 2024, and the 

overall growth of GVA from 2014 to 2024 is forecast to be around 38%, one of the highest rates 

alongside the Business services sector, and much higher than for other sectors.  Further detail can be 

found in Appendix 4. 

                                                      
21

 This draws on data obtained in February 2016.  Numbers may vary from data presented elsewhere in the chapter due to the 
methodology employed by Oxford Economics in forecasting employment in the sector. 
22

 Oxford Economics (2016) Skills Development Scotland Forecast Database 
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2.58 However, taking into consideration the larger number of Digital Technologies occupations, a 

broad estimate of total GVA based on GVA per capita data (up to £68,417 GVA per head for 

Information and Communication activities
23

) suggests that this figure may be larger, and could be as 

high as £6.6 billion in 2024.
24

 

Summary 

2.59 The Digital Technologies sector is a crucial component of Scotland’s economy.  The sector’s 

enterprises now constitute 5% of the overall business base, having seen a significant increase over a 

five-year period.  There has been clear growth in programming and consultancy, demonstrating 

increasing demand for these services.  

2.60 Employment in the industry comprises a relatively small but growing proportion of employment 

overall.  However, for employment by Digital Technologies occupation – and therefore taking into 

account those in Digital Technologies roles in other parts of the economy – there is a much higher 

level of employment.  This suggests that analysis of the sector by industry alone only presents part of 

the picture. 

2.61 Importantly, employment in Digital Technologies occupations is higher than previous estimates 

have suggested, and it is also in excess of previous expected employment figures in Digital 

Technologies by 2020. 

2.62 Scotland’s Digital Technologies business base and workforce is concentrated in the Central 

Belt, with high numbers and proportions of enterprises and workers located in and around Edinburgh 

and Glasgow.  There are also clear concentrations of sub-sector specialisms within particular local 

authority areas.  However, there are signs and forecasts of growth in Digital Technologies employment 

in other parts of the country, particularly in the Highlands and Islands. 

2.63 This serves to underline the importance of Digital Technologies not just as a sector in its own 

right, but also as an important component of the economy, and as an increasingly important source of 

employment.  Given these findings, it can be expected that demand for Digital Technologies skills and 

employees will continue to grow. 

                                                      
23

 Scottish Government (2016) Scottish Annual Business Statistics 2014 
24

 Based on high-level GVA per head data for the ICT and Digital sector, from Scottish Annual Business Survey (SABS) data 
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3 The composition of the Digital Technologies sector in 

Scotland: detailed analysis 

Introduction 

3.1 This chapter builds on the analysis presented in Chapter 2, and provides a high-level analysis 

of the composition of the Digital Technologies sector, based on data available through the Annual 

Population Survey (APS).  The analysis has so far drawn on industry, employment (SIC) and 

occupation (SOC) data separately, to build a picture of overall employment in the Digital Technologies 

sector.  It is recognised that defining the sector in terms of industry or occupation alone is insufficient, 

since Digital Technologies skills are increasingly present in many other industrial sectors of the 

economy.  The next step is to consider the industry and occupation data together, to arrive at a more 

detailed understanding of the Digital Technologies sector in Scotland. 

The approach to analysing the Digital Technologies sector’s 

composition 

3.2 The purpose of considering the composition of the Digital Technologies sector is to gain an 

understanding of the distribution of those in Digital Technologies employment, so either employed in 

the Digital Technologies sector, or working in Digital Technologies occupations, across other sectors 

in the Scottish economy.  This will give an indication of the importance of Digital Technologies – i.e. 

the degree to which it is increasingly interconnected and present within other industrial sectors, rather 

than a discrete industrial sector. 

3.3 To consider this, we have drawn on workforce data from the latest APS dataset, which 

includes data up to March 2016.  This was analysed to consider the distribution of occupations as per 

the SOC definition of the Digital Technologies sector across different industrial sectors.  Specifically, 

occupation (SOC) data was overlaid onto industry (SIC) data to provide an indication of the number of 

technology professionals employed within technology businesses, the number of technology 

professionals employed within non-technology businesses, and the number of non-technology 

professionals employed within technology businesses. 

Data limitations 

3.4 The aim of the analysis was to arrive at a detailed understanding of the distribution of 

individual Digital Technologies occupations by industrial sector across the economy, as well as the 

prevalence of non-Digital Technologies professional occupations within the sector.  However, 

limitations with APS data precluded this detailed level of analysis.  As noted in Chapter 2, APS data 

are based on a sample.  The APS itself is a supplementary survey to the Labour Force Survey (LFS).  

The LFS is conducted at a UK level with a sample size of around 40,000, and feeds into the APS, 

combined with local-level ‘boost’ surveys, which are also sample-based.  As such, availability of any 

data is dependent on sufficiently large sample sizes in the combined surveys for any given cross-

tabulation. 

3.5 As a result, granular detail from overlaying individual 4-digit SOC codes onto 4-digit SIC codes 

is not available.  Due to the small sample sizes involved when looking at data at such a fine detail, the 

suppression of data by ONS due to unreliability is significant; cross-tabulation of data at this detail is 

therefore not possible.  This is the case for data at the Scotland level, and is therefore also true for 

data at smaller geographies. 
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3.6 Consequently, data is only available for high level groupings of SOC and SIC codes.  These 

data are only available at the Scotland level; no sub-national data are available.  Therefore to make 

the best use of available data, the following groupings are used. 

SOC occupation 

 All Digital Technologies occupations, as per the agreed SOC definition for Digital 

Technologies 

 Grouped SOC codes for non-Digital Technology professionals 

SIC industry 

 Grouped 3-digit industries covering the Digital Technologies sector 

 All other 3-digit SIC industries, grouped 

Distribution of occupations by broad industry groupings 

3.7 The total Digital Technologies professionals workforce – that is, all professionals working in 

either the Digital Technologies sector, or in Digital Technologies occupations – is 102,300 strong, as 

at March 2016 (Figure 3.1).  This is higher than previous estimates.  This total figure includes: 

 Digital Technologies professionals within the Digital Technologies sector; 

 Digital Technologies professionals outwith the Digital Technologies sector, in other parts of the 

Scottish economy; and 

 Non-Digital Technologies professionals within the Digital Technologies sector (see Appendix 

1). 

3.8 The total number of Digital Technologies professionals in the Scottish economy is almost 

92,000.
25

  Importantly, the majority of Digital Technologies professionals, more than 60%, are 

employed outwith the Digital Technologies industry, i.e. in other sectors of the Scottish economy.  This 

is more than one-and-a-half times the size of the Digital Technologies professionals in the Digital 

Technologies sector itself.  This indicates the degree of importance that Digital Technologies skills and 

occupations have to the economy as a whole, as well as the increasing presence of, and requirement 

for, Digital Technologies roles in all parts of the economy. 

3.9 The total professional workforce within the Digital Technologies sector in Scotland is 46,800, 

more than three-quarters of which are Digital Technologies professionals.  There are almost 11,000 

non-Digital Technologies professionals working in the sector. 

3.10 When also taking into account Related Technician and Engineer roles in addition to these 

figures, the scale of the workforce is greater.  The total Digital Technologies professionals workforce 

stands at 123,400, with the total number of Digital Technologies professionals in the Scottish economy 

at almost 113,000.  The number of Digital Technologies professionals in other sectors is considerably 

higher, at almost 75,000. 

 

                                                      
25

 Figures in this chapter may vary slightly from those presented individually for Digital Technologies employment by industry 
and occupation in Chapter 2, due to the nature of the ONS methodology use in arriving at estimates. 
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Figure 3.1: The Digital Technologies workforce 

Source: Annual Population Survey, ONS, 2016; figures may not sum due to rounding 

 

3.11 There has been an increase of around 8% in the Total Digital Technologies professionals in 

the industry, and 10% in the number of Total Digital Technologies professionals across the Scottish 

economy since 2015.  It is clear from Table 3.1 that this growth has been driven by an increase in 

Digital Technologies professionals in other sectors, as well as by an increase in professionals within 

the Digital Technologies industry, though to a lesser extent.  Also, the number of non-Digital 

Technologies professionals in the sector has decreased, suggesting a greater level of specialisation, 

and higher Digital Technologies skills requirement. 

Table 3.1: Change in components of the Digital Technologies workforce, 2010-16 

 

March 
2016 

March 
2015 

March 
2011 

March 
2010 

12-month 
change, 
2015-16 

5yr 
change, 
2011-16 

6yr 
change, 
2010-16 

Digital Technologies 
professionals in the industry 

36,100 33,300 12,300 9,800 +8% +193% +268% 

Digital Technologies 
professionals in other sectors 

55,500 49,900 28,600 28,200 +11% +94% +97% 

Non-Digital Technologies 
professionals in the industry 

10,700 11,700 9,000 9,200 -9% +19% +16% 

Total Digital Technologies 
professionals 

91,600 83,200 40,900 38,000 +10% +124% +141% 

Total Digital Technologies 
industry professionals 

46,800 45,000 21,300 19,000 +4% +120% +146% 

Total Digital Technologies 
professional workforce 

102,300 94,900 49,900 47,200 +8% +105% +117% 

Source: Annual Population Survey, ONS, 2016; figures may not sum due to rounding 

 

Digital 
Technologies 

professionals in 
other sectors (B) 

55,000 

Total Digital Technologies 
professionals in the economy (D) 

91,600 

Total Digital Technologies professional 
workforce (E) 

102,300 

Total Digital 
Technologies 

industry 
professionals 

46,800 (F) 

Non-Digital Technologies 
professionals in the 

industry (C) 

10,700 

Digital Technologies 
professionals in the 

industry (A) 

36,100 

D = A+B 

E = A+B+C 

F = A + C 

c.15,000 
other workers in the 
Digital Technologies 

industry 
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3.12 Over a longer 5-year period, the increase in the Digital Technologies workforce both within 

and outwith the sector is even greater, with data suggesting an annual increase of around 21%.  

However, as previously discussed the small sample sizes involved in these calculations mean that 

these figures should be taken with caution. 

3.13 Nevertheless, there is evidence demonstrating that the number of those employed in Digital 

Technologies roles are increasing across the economy, and particularly in sectors other than the 

Digital Technologies industry.  This indicates that Digital Technologies roles, and therefore skills, are 

of increasing importance across the wider economy. 

Summary 

3.14 When considering the distribution of Digital Technologies professionals throughout Scotland’s 

economy, the evidence clearly demonstrates that Digital Technologies is an integral component of all 

parts of the economy outside of the Digital Technologies sector itself.  Most of the Digital Technologies 

workforce is employed elsewhere in other sectors, and the increase in employment levels here is 

driving growth in the level of employment in Digital Technology professions. 
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4 The supply of education and training to the Digital 

Technologies sector  

Introduction 

4.1 Having considered the size and composition of the sector within Scotland, this chapter 

provides an overview of education and skills provision to the Digital Technologies sector. It looks first 

at the types of qualifications and training available to workers (and prospective workers) within the 

sector, and then considers current levels of provision in the key areas of college provision, 

apprenticeships and university provision. 

4.2 The chapter draws on data from the Scottish Funding Council (SFC) and SDS regarding 

provision, as well as desk research into the range of qualifications available. It has also been informed 

by consultations with four providers of education and training, including a university, a college, and two 

private providers of Modern Apprenticeships. 

4.3 Given some of the limitations on education and training data, such as the retrospective nature 

of the data (2014/15 is the latest available), and the fact that data is collated for funding purposes and 

not to identify skills supply and demand mismatches, the chapter is not intended to provide a 

comprehensive overview of education and training activity within the sector. Rather, it provides the 

information that is available on the scale of delivery, what is being delivered, to whom, by whom and 

where. Together with the evidence on demand (Chapters 2 and 3) and the factors influencing skills 

needs in the sector (Chapter 5), this chapter provides part of the evidence base for skills development 

in the Digital Technologies sector. 

Qualifications 

4.4 There are a range of qualifications which can be undertaken by individuals to support the 

development of the skills required by the Digital Technologies sector. Due to the wide range of digital 

related roles available in the Digital Technologies sector and the wider economy, and the specialised 

skills required for many of these, whilst some qualifications provide broad digital skills, many are 

tailored to specific skills or job roles. The key types of qualifications available through FE, HE and 

Apprenticeship routes within the Digital Technologies sector are outlined below and a full list of 

qualifications available is provided at Appendix 2.  

Scottish Vocational Qualifications (SVQs) 

4.5 Scottish Vocational Qualifications (SVQs) are accredited qualifications based on National 

Occupational Standards (NOS) and are a certificate of vocational education. They provide practical, 

vocational skills for those already working in the sector and those who are looking to move into it. For 

the Digital Technologies sector, they are developed by the digital sector skills council (The Tech 

Partnership), in partnership with industry and the awarding body. SVQ qualifications are provided by 

colleges and training providers and assess skills in the workplace in relation to a specific job role. 

4.6 SVQs are available at SCQF levels 4 to 8 (SVQ 1 - 5), meaning they are suitable for learners 

in a variety of job roles within the sector. The qualifications and their content are split by the purpose 

of the qualification and the needs of the learners, ranging from ‘users’ to ‘professionals’. SVQs in ‘IT 

Users’ are designed to be undertaken by people in any occupation who regularly use IT as part of their 

job and are available at levels 1, 2 and 3 (SCQF level 4, 5 and 6), and ‘IT Professionals’ SVQs are 
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available at level 3, 4 and 5 (SCQF level 6, 7 and 8). ‘IT Practitioners’ SVQs, now lapsed, were 

previously available at level 1 and 2 (SCQF level 4 and 5). 

National Qualification Group Awards (NQGAs) 

4.7 National Qualification Groups Awards (NQGA) encompass both National Certificates (NC) and 

National Progression Awards (NPA). They are designed to prepare people for employment or 

progression to study at HNC/HND level and aim to develop a range of transferable knowledge, 

including core skills. They are aimed at 16 to 18 year olds or adults in full-time education and are 

available at SCQF level 2 – 6.  

4.8 National Certificates are available in a range of subjects, such as Computer Games 

Development, Computing Technical Support, Computing with Digital Media and Computer Games: 

Software Development. National Progression Awards are available in subjects such as Mobile 

Technology, Computer Games Development, Computer Networks and Systems, Cyber Security and 

Digital Literacy.  

Higher National Qualifications (HNQs)  

4.9 HNQs provide practical skills and theoretical knowledge that meet the needs of a specific 

sector. They are awarded by the Scottish Qualification Authority (SQA). Higher National Certificates 

are at SCQF level 7, and Higher National Diplomas at SCQF level 8. They are available in a number 

of Digital Technology subjects including: HNCs in Computer Games Development, Computer 

Networking, Computing, Information Technology and Interactive Media; and HNDs in Computer 

Science, Computing: Networking, Computing: Technical Support, Interactive Multimedia Creation and 

Multimedia Computing.  

4.10 HNCs and HNDs are qualifications suitable for those in technical-level and first-line 

management roles, and some HNDs enable learners to progress into the second or third year of 

university degrees. They are delivered by colleges, some universities and many independent training 

providers, and many enable learners to articulate from HNC or HND provision onto a degree course, 

either at college or at university, to further their studies. 

Apprenticeships 

4.11 Apprenticeships are a key part of the Scottish Government’s strategy to tackle the skills gap in 

Scotland. They enable employers to develop their workforce and allow individuals to gain 

qualifications whilst in paid employment. The training provided prepares learners for a role in the 

sector and equips them with the skills required by employers to work in a range of roles. Individuals 

learn on-the-job and undertake off-the-job learning, usually through colleges or training providers. 

4.12 Apprenticeships are available at a variety of SCQF levels.  Modern Apprenticeships (MAs) are 

available at SVQ 2-3 (SCQF levels 5-7) and Technical Apprenticeships are available at SVQ level 5 

(SCQF level 8). Graduate Apprenticeships have also recently been launched, providing learning up to 

SCQF level 11. In addition, Foundation Apprenticeships are a new, work-based learning qualification 

for pupils in S4 to S6 to complete elements of a MA while they are at school. 

4.13 The Tech Partnership develop apprenticeship frameworks for the digital technology sector in 

partnership with employers and awarding bodies. Modern Apprenticeship frameworks include IT and 

Telecommunications SVQ Level 2 and 3, Information Security SVQ Level 3 and Digital Applications 

SVQ Level 3. Technical Apprenticeships include IT and Telecommunications at SVQ Level 5 and Data 

Analytics at SVQ Level 5.  
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4.14 Diplomas are developed in line with apprenticeship frameworks to provide competence-based 

qualifications in line with apprenticeship learning in the workplace.  

Professional Development Awards (PDAs) 

4.15 PDAs provide qualifications for individuals already working within the sector to enhance their 

skills.  The qualifications are delivered by colleges, training providers and some employers. They 

include Higher National units and are delivered through a variety of learning mechanisms which can 

include taught learning, self-directed study, research and practice-based learning. The inclusion of HN 

units means that candidates can progress from PDAs to complete full HN or SVQ qualifications. 

4.16 Reflecting the wide range of occupations within the sector, a large number of PDAs are 

available (listed in Appendix 2), providing specialist skills in a number of areas and supporting 

continuous professional development and improved professional practice. PDAs are available at 

SQCF levels 6-11, with credit values ranging from 16-64 credits, reflecting the level of content in each 

PDA and the number of learning hours required to complete them.   

4.17 In relation to the Digital Technologies sector, PDAs are available in subjects such as Database 

Programming, Digital Imaging, Desktop Support, Intelligence Analysis, Network Technology and 

Software Development. 

Degrees 

4.18 There is a vast array of degree subjects which can lead into a career in the Digital 

Technologies sector, with the majority of these courses available at both undergraduate and (taught) 

postgraduate level. These include, for example, interactive systems, information retrieval, multimedia 

systems and operations, programming, software development, database applications and software 

project management. There is small provision at non-taught postgraduate and doctoral provision. 

4.19  Higher level qualifications enable individuals within the sector or seeking employment in the 

sector to significantly enhance their knowledge and specialist skills and Higher Education Institutes 

(HEIs) provide valuable skilled workers required by the sector. 

4.20 Many employers within the Digital Technologies sector have a preference for degree-level 

qualifications, with a number of employers often requiring both undergraduate and postgraduate study.  

However, there is a suggestion from some industry and education consultees that the degree 

requirement from employers is potentially acting as a barrier.  It was noted that the technical ability of 

some Apprentices or those with higher-level SVQs/HNQs had comparable skills levels to graduates. 

Current provision 

4.21 A number of education and skills providers are active in delivering training to employers and 

employees (and prospective employees) in Digital Technologies in Scotland. Given the nature of the 

sector, education and training provision varies, depending on sub-sector or skills category and 

qualification level. As a result, providers include major HEIs, colleges and private organisations, 

delivering to a very varied group of learners. 

Funding 

4.22 Provision is funded through a variety of sources. SFC funding is very significant in funding 

college provision, SVQs and universities. The funding is also aimed at fulfilling a wider purpose of 

preparing young people for work or enabling the learning of new skills for those who decide to change 
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careers. Funding for MAs comes from the Scottish Government, via SDS. Some employers also 

directly fund staff training and development, whilst employees may also choose to fund their own 

training and development, for example by drawing on their Individual Learning Accounts (ILAs) or 

accessing SAAS funding, with eligibility dependent on their level of earnings and the course meeting 

minimum requirements. 

Provision data 

4.23 This section draws on data available from SFC on current (SFC-funded) provision relevant to 

the Digital Technologies sector, as well as SDS data on the apprenticeship places that they fund. It is 

recognised that this is not comprehensive and does not capture all education and training activity 

relevant to the sector, with workforce development activities and some training provided via third 

sector and private sector providers additional to the provision described here. For example, QA Group 

provide a significant level of often bespoke training to Digital Technologies and other businesses via 

their QA Learning subsidiary organisation.
26

 

School provision 

4.24 Table 4.1
27

 sets out the Computing qualifications gained by schools pupils in Scotland from 

2014 to 2016.  In 2016, there were 14,212 passes in Computing at SCQF Levels 3-7.  There has been 

an increase in passes at all SCQF Levels over this period overall, though less so in both SCQF Levels 

6 and 7.  Though entries overall have increased, female entries have dropped over the period at 

SCQF Levels 3-6, but increased at 7 (Advanced Higher).  A similar pattern can be seen in the number 

of female passes over the period. 

Table 4.1: Computing qualifications for pupils at publically funded schools in Scotland, 2014-16 

 
2014 2015 2016 

% change, 
2014-16 
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SCQF Levels 3-5 (National) 

All 10,084 - 9,219 11,430 - 10,414 11,153 - 10,133 11% 10% 

Male 7,699 76% 7,006 9,122 80% 8,268 9,094 82% 8,217 18% 17% 

Female 2,385 24% 2,213 2,307 20% 2,145 2,059 18% 1,916 -14% -13% 

SCQF Level 6 (Higher) 

All 4,468 - 3,568 4,190 - 3,337 4,454 - 3,679 0% 3% 

Male 3,588 80% 2,839 3,458 83% 2,728 3,711 83% 3,035 3% 7% 

Female 880 20% 729 732 17% 609 743 17% 644 -16% -12% 

SCQF Level 7 (Advanced Higher) 

All 440 - 394 509 - 468 485 - 400 10% 2% 

Male 380 86% 341 442 87% 403 416 86% 337 9% -1% 

Female 60 14% 53 67 13% 65 69 14% 63 15% 19% 

Source: SQA data, 2016 

                                                      
26

 http://www.qa.com  
27

 For data presented in Table 4.1, SCQF Level 3-5 includes National 3, 4 and 5 qualifications.  SCQF Level 6 includes Highers.  
SCQF Level 7 includes Advanced Highers. 

http://www.qa.com/
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4.25 There were 79,263 passes in Mathematics at SCQF Levels 3-7 in 2016.
28

  While there has 

been an increase in entries and passes between 2014 and 2016 at SCQF Level 3-5 (Nationals), there 

was a decrease at SCQF Level 6 (Highers) and SCQF Level 7 (Advanced Highers) – though there 

was a small increase of 1% in Male Advanced Higher passes. 

SFC Funded College provision 

4.26 Colleges in Scotland deliver a wide range of provision which is relevant to employers and 

employees in the Digital Technologies sector.  This includes computing and ICT related qualifications 

(excluding digital literacy courses), plus qualifications in a range of other subjects which have a 

computing component, such as engineering, media and science, which will provide useful skills to the 

Digital Technologies sector. 

4.27 Under the Computing and ICT subject group, the following superclasses have been identified 

as having courses relevant to the Digital Technologies sector, and not just containing digital literacy 

courses, and are therefore ‘in scope’ for this report: 

 CA: Computer Technology 

 CB: IT: Computer Science/ Programme/ Systems 

 CE: Text/ Graphics/ Multimedia Presentation Software 

 CH: Software for Specific Applications/ Industries 

 CX: Information Work/ Information Use 

 CY: Information Systems/ Management 

4.28 Not included are IT: Computer Use and Using Software and Operating Systems superclasses.  

Though these account for a greater proportion of headcount
29

 and enrolments
30

 in Scotland’s colleges, 

IT: Computer Use in particular, they are focused on digital literacy skills for ‘users’ rather than 

providing technical proficiency, in many instances they are part of employability training courses.  

Further, they account for a much lower number of credits, suggesting a less intensive and in-depth 

form of training. 

4.29 Table 4.2 below shows the total students headcount and number of enrolments on computing 

and ICT qualifications relevant to Digital Technologies as a proportion of total provision in Scottish 

colleges over the past year. It also presents the number of credits, which measure the volume of 

learning activity
31

, and provide an indication of the level of activity being delivered. 

                                                      
28

 As above, SCQF Level 3-5 includes National 3, 4 and 5 qualifications.  SCQF Level 6 includes Highers.  SCQF Level 7 
includes Advanced Highers 
29

 Headcount (students) – this is a count of individual students. The headcount figure enables a comparison with known 

Scotland population totals, where applicable, to give an idea of the level of participation amongst different cohorts of the 

population.  
30

 Enrolments – each time an individual engages on a new programme of study, they are counted as an enrolment. There are 

various reasons why a student may enrol on more than one programme of study such as progression from an introductory 

course to a higher level of study, or to widen their skillset in order to help improve their employment prospects. For this reason, 

the number of enrolments is usually greater than the headcount.  
31

 1 credit is equivalent to 40 hours of learning 
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Table 4.2: College headcount, enrolments and credits in Computing and ICT subjects 2014/15 

Subject 
Headcount Enrolments Credits 

No.  % No.  % No.  % 

Computing and ICT 8,526 3% 9,332  3% 79,178  5% 

Source: SFC, 2016 

 

4.30 Computing and ICT makes up a significant proportion of college enrolments in Scotland.  In 

2014/15, 3% of all enrolments were in computing and ICT, equating to over 9,300 enrolments. This is 

a 2% increase from 9,150 enrolments in 2013/14, but a fall from almost 10,400 enrolments in 2012/13.  

4.31 Learning delivered in computing and ICT was worth a total of almost 80,000 credits, 

accounting for 5% of total credits across provision in all subject areas. This is two percentage points 

more than the proportion of enrolments and student headcount which these subjects account for, 

suggesting that some provision within these subjects is more intensive in terms of the number of 

learning hours than in other subjects. 

4.32 During 2014/15, there were 2,134 enrolments on mathematics courses, accounting for 11698 

credits.  This represents an 11% increase in enrolments since 2012/13. 

Provision by region 

4.33 Whilst college provision of computing and ICT related courses is delivered in all 13 college 

regions in Scotland, plus by Scotland’s Rural College (SRUC), it is clearly geographically concentrated 

(Table 4.3). In 2014/15, provision was greatest in the Glasgow region (East Dunbartonshire, East 

Renfrewshire and Glasgow City local authorities), with almost 2,000 enrolments worth a total of almost 

19,000 credits. This was followed by provision in the Highlands and Islands, Aberdeen and 

Aberdeenshire and the West region, each having over 1,000 enrolments on computing and ICT 

related courses. In a number of regions, most notably West Lothian, Lanarkshire, Ayrshire and 

Edinburgh, the ratio of credits to enrolments is significantly higher than in other areas. This is 

indicative of a higher proportion of full-time courses in these areas. 
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Table 4.3: College enrolments and credits in Computing and ICT subjects by college region, 

2014/15 

College Region 
Headcount Enrolments Credits 

Enrolment-
Credit Ratio 

Glasgow 1,868 1,935 18,670 1:9.65 

Highlands & Islands 1,350 1,437 4,928 1:3.43 

Aberdeen and Aberdeenshire 814 1,250 9,060 1:7.25 

West 1,063 1,102 7,965 1:7.23 

Edinburgh 824 947 9,773 1:10.32 

Fife 691 712 6,905 1:9.70 

Lanarkshire 661 676 8,161 1:12.07 

Ayrshire 556 564 6,451 1:11.44 

Tayside 322 326 3,103 1:9.52  

West Lothian 154 160 2,024 1:12.65 

Forth Valley 127 127 1,123 1:8.84 

Dumfries & Galloway 61 61 558 1:9.15 

Borders 30 30 447 1:14.90 

Land-based (SRUC) 5 5 10 1:2.00 

Total 8,526 9,332 79,178  1:8.48 

Source: SFC, 2016; APS, 2016 

Please note, this data includes HE provision in colleges 

 

Colleges involved in delivery 

4.34 In total, 23 colleges delivered education and training in computing and ICT related subjects in 

2014/15.   

4.35 There is clear specialism by college. The three largest college providers (in terms of the 

number of enrolments) for computing and ICT related subjects are North East Scotland College, West 

College Scotland and Edinburgh College, which together account for over one third (35%) of total 

enrolments in computing and ICT. North East Scotland College alone had 1,250 enrolments and 

accounted for 13% of total SFC-funded college-based computing and ICT provision in 2014/15. 

Table 4.4: College enrolments on qualifications relating to Computing and ICT – Largest 

providers, 2014/15 

College No. of enrolments % of Computing and ICT total 

North East Scotland College 1,250 13% 

West College Scotland 1,102 12% 

Edinburgh College 947 10% 

City of Glasgow College 848 9% 

Glasgow Clyde College 757 8% 

Fife College 712 8% 

Others 3,720 40% 

Total 9,336 100% 

Source: SFC, 2016 
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Full-time/part-time split 

4.36 Over half of enrolments in computing and ICT related subjects are full-time, with approximately 

53% of enrolments studying these courses full-time (4,900 enrolments), much higher than the 27% of 

enrolments across all subjects. The prevalence of part-time study at college is not surprising, with 

many students choosing to study a number of different subjects, although this appears much less 

prevalent among computing and ICT courses. 

4.37 However, as would be expected, when looking at credits data, full-time provision accounts for 

a much higher proportion of the total in computing and ICT related subjects (90%, compared to 30% 

from part-time enrolments), significantly higher than the share of full-time credits across all subjects in 

Scotland (70%). 

FE/HE split 

4.38 The majority of college enrolments are at Further Education level, which accounts for 60% of 

student enrolments in computing and ICT related subjects. However, whilst Higher Education 

accounts for around 40% of college enrolments and headcount, it accounts for a much larger share of 

credits (57%), reflecting the way in which Higher Education is delivered, with a tendency to focus on 

just one subject.  

Table 4.5: College enrolments on qualifications relating to computing and ICT – FE/HE split 

2014/15 

Level 
Headcount Enrolments Credits 

No.  % of total No.  % of total No. % of total 

Further Education 5,117 59% 5,613 60% 34,390  43% 

Higher Education 3,595 41% 3,702 40% 44,788 57% 

Total 8,712 100% 9,315 100% 79,179  100% 

Source: SFC, 2016 

 

Provision by subject 

4.39 College programme data records provision according to its Superclass II code, which captures 

the subject being delivered. The Information Technology and Information Superclass (Superclass C) 

includes six separate subject classifications relevant to the Digital Technologies sector, as shown in 

the table below. 

Table 4.6: College enrolments on qualifications in Information Technology and Information 

Superclass – 2014/15 

Superclass 
Enrolments Credits Credits per 

enrolment No.  % of total No.  % of total 

Computer Technology 4,364 47% 34,365  43% 7.9 

IT:CompScience/Programming/Systems 2,721 29% 29,467  37% 10.8 

Text/Graphics/MM Presentation Software 1,299 14% 10,261  13% 7.9 

Software Specific Applications/Industries 625 7% 2,248  3% 3.6 

Information Systems/Management 248 3% 2,561  3% 10.3 

Information Work/Information Use 75 1% 276  >1% 3.7 

Total 9,332 100% 79,178  100% 8.5 

Source: SFC, 2016 
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4.40 Computer Technology accounts for almost half of enrolments in Digital Technologies subjects 

in the Information Technology and Information Superclass, with almost 4,400 enrolments on 

programmes of study in this subject area in Scottish colleges in 2014/15. Computer Technology is 

important in terms of digital participation, with many professions requiring a level of digital 

competency. This subject is followed by IT: Computer Science/ Programming/ Systems, with 2,700 

enrolments (29%) and Text/ Graphics/ Multimedia Presentation Software with 1,300 enrolments (14%) 

in 2014/15.   

4.41 When looking at the most commonly studied subjects by credit data, there appears to be little 

difference between that of enrolments on subjects. Computer Technology again accounts for almost 

half of credits. Although IT: Computer Science/ Programming/ Systems accounts for 29% of 

enrolments, it accounts for a much higher proportion of credit (37%), while Text/ Graphics/ Multimedia 

Presentation Software accounting for a similar proportion of credits as enrolments.  

4.42 Where there are differences between enrolment and credit data, it indicates that the subjects 

vary considerably in terms of the average number of hours studied. For example, the Software for 

Specific Applications/ Industries superclass has the lowest ‘credits per enrolment’ average of 3.6 

credits per enrolment (indicating the average enrolment is for the equivalent of approximately 144 

hours of study), whilst the equivalent figure for IT: Computer Science, programming and systems is 

10.8 credits per enrolment, indicating around 432 hours of study. 

Provision by qualification aim 

4.43 College learners studying for computing and ICT qualifications related to Digital Technologies 

are studying for a wide variety of qualifications, with 19 different qualification aims recorded in the SFC 

data. The most commonly recorded are shown in Table 4.7 overleaf. 

4.44 There were four qualification aims with over 500 enrolments in 2014/15, with the largest 

number of enrolments recorded on ‘HND or equivalent’, which had over 2,000 enrolments in 2014/15, 

accounting for 22% of total enrolments in the subject area. This was followed by a high number of 

enrolments in ‘other non-advanced certificate/diploma or equivalent’ with 1,700 enrolments and the 

‘highest level of study Intermediate 1 and 2’ and ‘HNC or equivalent’ qualifications had over 1,000 

enrolments each in 2014/15.  

4.45 Just over one in ten of enrolments did not have a qualification aim recorded.  
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Table 4.7: College enrolments on computing and ICT related courses – Qualification aims, 

2014/15 

Qualification aim 
No. of 

enrolments 

% of 
computing 

and ICT  
total 

HND or Equivalent 2,079 22% 

Other Non-Advanced Certificate/ diploma or equivalent 1,698 18% 

HNC or Equivalent 1,002 11% 

Highest level of study (programme or unit) Intermediate 2 901 10% 

National Units alone, not leading to any qualification listed 466 5% 

Highest level of study (programme or unit) Higher 439 5% 

Intermediate 2 (group award) 377 4% 

HN units only but not leading to certificate 298 3% 

Advanced Certificate not specified elsewhere 231 2% 

Highest level of study (programme or unit) Intermediate 1 218 2% 

Other 476 5% 

Non Recorded 1,137 12% 

Total 9,322 100% 

Source: SFC, 2016 

 

Provision by level 

4.46 The 38 qualification aims recorded in the SFC data can be coded to the SCQF levels shown in 

Table 4.8 below. The share of enrolments leading to SCQF Level 7-12 qualifications has risen slightly 

over the last three years, at around 40%, or 3,700 enrolments in 2014/15. The share of enrolments 

leading to SCQF Levels 6 and 5 has remained broadly unchanged over the period, accounting for a 

total of 20% of enrolments in 2014/15. There is a falling share of enrolments studying at SCQF levels 

1-4, which, at 4% in 2014/15, decreased from 8% the previous year.   

Table 4.8: College enrolments on qualifications relating to Digital Technologies by level 

2014/15 

Level 
2012/13 2013/14 2014/15 

Count % Count % Count % 

No Qualifications 1,853 18% 1,211 13% 1,603 17% 

Other Qualifications 1,999 19% 1,711 19% 1,786 19% 

SCQF 1-4 646 6% 691 8% 373 4% 

SCQF 5 1,610 15% 1,364 15% 1,319 14% 

SCQF 6 510 5% 515 6% 533 6% 

SCQF 7-12 3,765 36% 3,665 40% 3,708 40% 

Total 10,374 100% 9,157 100% 9,322 100%  

Source: SFC, 2016 

 

Profile of learners 

4.47 The age profile of the computing and ICT student cohort is young, and has become younger 

over the last three years. 38% of those enrolling on computing and ICT courses were aged 25 and 
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over, accounting for nearly 3,600 enrolments. This represents a 13% decrease since 2013/14, while 

enrolments in the younger age groups have all risen. Evidence from consultations indicate that there is 

a greater trend over recent years for school leavers, or those having taken a year out following school, 

enrolling on Computing and ICT courses at FE colleges.  However, this is not specific to computing 

and ICT, as the college sector as a whole has seen a trend towards younger student age groups since 

post-recession government policy focussing on school leaver education and employability. This is in 

contrast to the sector’s workforce, which (anecdotally), is ageing. 

Table 4.9: College enrolments on qualifications relating to Computing and ICT – enrolments by 

age, 2014/15 

Age group 
No. of 

enrolments 

% of 
Computing 

and ICT total 

Change 
2013/14 - 
2014/15 

Under 16 256 3% 75% 

16 473 5% 52% 

17 810 9% 30% 

18-19 2,245 24% 9% 

20-24 1,956 21% 3% 

25 and over 3,580 38% -13% 

Total 9,320 100% 2% 

Source: SFC, 2016 

 

4.48 Males account for three quarters (75%) of those enrolling on computing and ICT related 

provision in colleges in 2014/15.  This has grown from 69% in 2013/14.  They also account for an even 

higher proportion of credits (85%), suggesting that males are more likely to opt for more intensive 

computer and ICT courses than females.  Nevertheless, despite the subject remaining male-

dominated, the proportion of females undertaking ICT related education and training is encouraging.  

The proportion of females enrolled on qualifications is higher than in the workforce (19%, see Chapter 

5), which has historically seen an ever greater gender imbalance. 

Table 4.10: College enrolments on qualifications relating to Computing and ICT– Male/Female 

Split 2014/15 

Gender 
Enrolments Credits 

No.  % of total No.  % of total 

Female 2,336 25% 12,031  15% 

Male 6,976 75% 67,098 85% 

Total 9,317 100% 79,179 100%  

Source: SFC, 2016; excludes ‘unknown’ 

 

College Leaver Destinations 

4.49 SFC recently began collecting data on the destination of college leavers, three to six months 

after qualifying. In 2014/15, the vast majority (86%) of computing and ICT college leavers went into 

full-time further study, training or research.  Just fewer than one in 10 (9%) college leavers went into 

employment, either full-time or part-time, and this includes apprenticeships, self-employment, 

freelance, voluntary, and internship positions.  A small proportion of college leavers were unemployed 

and looking for a job (4%).  
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Table 4.11: Destinations of Computing and ICT college leavers 2014/15  

Destinations No. % 

Full-time further study, training or research 1,951 86% 

Full-time work 153 7% 

Unemployed and looking 81 4% 

Part-time work 48 2% 

Unemployed and not looking 10 >1% 

Part-time further study, training or research 3 >1% 

Due to start work 1 >1% 

Other 10 >1% 

Total 2,690 100% 

Source: SFC, 2016; excludes ‘unknown’ 

 

4.50 Of the small cohort of college leavers who enter full-time employment, where their employer 

industry was known, 26% entered the Information and Communications sector, 15% to Wholesale and 

Retail Trade, and 11% to Other Services, which includes repair of ICT equipment and household 

electrical equipment.  Only a small proportion of leavers entered employment in the Financial and 

Insurance sector. 

Modern Apprenticeships  

4.51 During 2015/16, there were approximately 950 registrations on SDS-funded Modern 

Apprenticeships in Digital Technologies related subjects in Scotland.  This is a strong increase from 

840 in the previous year and 645 in 2013/14. 

Modern Apprenticeships by framework 

4.52 IT and telecommunications had the highest number of starts of the Digital Technologies 

related apprenticeships in 2015/16 (Table 4.12), with almost 900 learners beginning apprenticeships 

on this framework, the majority of which were males (85%).  Information and communication 

technologies professions and information security apprenticeships had relatively small numbers of 

starts in and were similarly dominated by male learners.  

4.53 Of those who left the Digital Technologies frameworks in 2015/16 there was a 73% 

achievement rate, highest in Information and communication technologies professions and lowest in IT 

and telecommunications.  

Table 4.12: Provision of apprenticeships in subjects related to Digital Technology - 2015/1632 

Framework No. % F % M 
Achievement 

Rate 

IT and Telecommunications 871 15% 85% 68% 

Information & Communication Technologies Professions 56 9% 91% 104%
33

 

Information Security 20 10% 90% 76% 

Total 947 15% 85% 73% 

Source: SDS, 2016 

                                                      
32

 Note: only presents MA provision which is SDS funded and does not include any privately funded apprenticeship training and 

is therefore likely to underrepresent the number of apprenticeships being delivered across Scotland.  
33

 Note: achievers can occasionally relate to prior years’ leavers, which is why achievement rates can be above 100%. 
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Apprenticeships by level 

4.54 The majority of apprenticeship provision is at SVQ level 3, equivalent to SCQF levels 6/7.  

Very little SDS-funded apprenticeship provision is for Technical Apprenticeships. 

Table 4.13: Provision of apprenticeships in subjects related to Digital Technology - 2015/16 by 

level 

Framework L2 L3 L4 Total 

IT and Telecommunications 1% 90% 9% 871 

Information & Communication Technologies Professions 0% 100% 0% 56 

Information Security 0% 15% 85% 20 

Total 1% 89% 10% 947 

Source: SDS, 2016 

 

Apprenticeships by geography 

4.55 Apprenticeships for learners in the Digital Technologies sector are provided across Scotland, 

although to varying extent. Three college regions accounts for over half of all provision – Lanarkshire, 

Edinburgh and Lothians and Glasgow – with a further 11% of provision in both the West and 

Highlands and Islands regions. 

Table 4.14: Provision of apprenticeships in subjects related to Digital Technology 2015/16 by 

Area 

Region No.* % of total 

Lanarkshire (RSA) 206 21% 

Edinburgh and Lothians (RSA) 159 16% 

Glasgow (RSA) 154 16% 

West (RSA) 106 11% 

Highlands and Islands (RSA) 103 11% 

Forth Valley (RSA) 58 6% 

West Lothian (RSA) 46 5% 

Fife (RSA) 44 4% 

Aberdeen and Aberdeenshire (RSA) 34 3% 

Tayside (RSA) 29 3% 

Ayrshire (RSA) 23 2% 

Borders (RSA) 11 1% 

Dumfries & Galloway (RSA) 6 1% 

Total 947 100% 

Source: SDS, 2016; *data for Information and communication technologies professions, information security and 

IT and telecommunications; numbers do not sum due to overlap between regions. 

 

Foundation and Graduate Level Apprenticeships 

4.56 Two of the eight Foundation Apprenticeship frameworks are IT Hardware and IT Software.  

Both frameworks were developed for delivery from academic year 2016/17 onwards, there are 

currently 43 pupils registered on these frameworks.  By college region, 18 participants are in the 
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Highlands and Islands, 13 in Glasgow, 8 in West Lothian, and 5 in Fife.  From academic year 2017/18, 

a further FA framework in Creative Digital Media will be available, taking the total number of FA 

frameworks supporting digital skills to three out of ten. From August 2017 there will be targeted 

expansion in the number of participants and across regions for all three digital FA frameworks. 

4.57 There are currently six universities in Scotland developing Graduate Level Apprenticeships 

courses in IT Software Development SCQF level 10 (honours degree) and IT Management for 

Business SCQF level 10 (honours degree).  Delivery of these courses commenced in January 2017 

onward with a range of start times being offered until September 2017.  Two further GLA frameworks 

in Cyber Security at SCQF levels 10 and 11 are in development for delivery in 2018 taking the total 

number of GLA frameworks supporting digital skills to four. 

Non-SDS-funded apprenticeship provision 

4.58 Evidence from consultations suggests that apprenticeship provision in Digital Technologies-

related frameworks may be much wider, especially when taking into consideration bespoke 

frameworks commissioned by private sector businesses, outwith what is funded by SDS.  Further, 

within the Digital Technologies industry, there is particular demand for software development and 

cybersecurity frameworks.   

University Provision 

Provision by type and subject 

4.59 Higher education institutions are very important providers of education and training to the 

Digital Technologies sector, with many roles requiring degree-level qualifications and specialised skills 

and knowledge.  Many institutions have industrial advisory boards, who advise on matters of 

curriculum design and content, with a view to ensuring currency of course content and relevance to 

industry needs, and access to a pool of talent for recruitment purposes. 

4.60 In 2014/15 there were over 15,000 enrolments on computer sciences and mathematical and 

computer sciences courses at Scottish universities, accounting for approximately 6% of all enrolments. 

Enrolments have grown from 14,500 in 2013/14 and 12,500 the previous year.   

4.61 The majority of this provision was at undergraduate degree level (81% across both courses), 

with slightly higher proportions of undergraduate provision in mathematical and computer sciences 

(83%) than computer sciences (80%). In total, there were almost 3,000 postgraduate enrolments 

related to computer and ICT, with one in five computer science enrolments at the postgraduate level. 

Developing higher levels skills is essential for the Digital Technologies sector to keep up with the 

demands of employers and the fast pace of technological change and increasing the take up of 

postgraduate courses would help to support this.  

Table 4.15: Enrolments on courses at Scottish universities relating to computing and ICT and 

courses with a computing component - 2014/15 

Course First Degree Postgraduate Total 

% of total 
enrolment in 

Scottish 
HEIs 

Computer Sciences 8,670 2,234 10,905 4% 

Mathematical and Computer 
Sciences 

3,512 694 4,206 2% 

Total 12,182 2,928 15,111 6% 

Source: SFC, 2016; Total includes 5 enrolments on ‘Other Undergraduate’ courses 
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4.62 Three quarters (75%) of the enrolments on computing and ICT courses were male in 2014/15. 

This is the same gender split as for college enrolments in 2014/15. There was a higher prevalence for 

male enrolments on computer sciences courses (81%), while there was a more equal gender split of 

enrolments on mathematical and computer sciences courses (58% male). 

4.63 The enrolment cohort on computing and ICT courses was younger than the overall university 

student profile in Scotland in 2014/15.  71% of computing and ICT enrolments were aged 24 years or 

below, compared to 64% for all university enrolments. Over the year to 2014/15, the cohort has 

become slightly younger, with an overall increase of 4% in the cohort, and a rise of 7% in 16 to 19 

year olds. 

Table 4.16: Enrolments on courses at Scottish universities relating to computing and ICT – 

enrolments by age, 2014/15 

Age group 
No. of 

enrolments 

% of 
Computing 

and ICT total 

Change 
2013/14 - 
2014/15 

Under 16 2 >1% 100% 

16-19 4,374 29% 7% 

20-24 6,382 42% 4% 

25 and over 4,353 29% 2% 

Total 15,111 100% 4% 

Source: SFC, 2016 

 

University providers 

4.64 Almost all universities in Scotland offer courses relating to Digital Technologies. Fifteen 

universities in Scotland deliver computer sciences and/or mathematical and computer sciences 

provision at first degree and other undergraduate level on courses such as computer science and 

software engineering, with 14 delivering postgraduate qualifications (The University of the Highland 

and Islands did not provide postgraduate courses on relevant courses in 2014/15). Eleven universities 

had over 500 enrolments on relevant courses in 2014/15, with the University of Edinburgh and the 

University of the West of Scotland the largest in terms of the total number of enrolments. 

4.65 The pattern of provision varies considerably between universities, with the University of 

Edinburgh having over 40% of enrolments on postgraduate courses in 2014/15, whilst for many other 

universities provision was more dominated by first degree provision. The providers with the largest 

proportion of enrolments on first degree programmes were the Open University Scotland, Glasgow 

Caledonian University and the University of Dundee with over 90% of enrolments by first degree 

students.  
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Table 4.17: Enrolments on courses at Scottish universities in computer sciences and 

mathematical and computer sciences - 2014/15 

HEI First Degree Postgraduate Total 
% of total 

enrolments in 
subject area 

Edinburgh, University of 1,079 746 1,825 12% 

West of Scotland, University of the 1,384 181 1,565 10% 

Glasgow, University of 1,106 298 1,404 9% 

Edinburgh Napier University 1,094 296 1,390 9% 

Open University in Scotland 1,304 60 1,364 9% 

Heriot-Watt University 961 308 1,269 8% 

Glasgow Caledonian University 1,058 80 1,138 8% 

Strathclyde, University of 950 184 1,134 8% 

St Andrews, University of 607 210 817 5% 

Abertay Dundee, University of 713 55 768 5% 

Robert Gordon University 522 236 758 5% 

Other 1,404 274 1,679 11% 

Total 12,182 2,928 15,111 100% 

Source: SFC 2016; Total includes 1 enrolment on ‘Other Undergraduate’ courses 

 

Graduates 

4.66 There were 4,381 graduates of computer sciences and mathematical and computer sciences 

courses from Scottish universities in 2014/15, and this has grown year-on-year from 2012/13 – over 

5% across the period.  Almost one third (30%) of 2014/15 graduates these were studying at the 

postgraduate level, as shown in Table 4.18, although there has been a slight fall in these numbers. 

The number of students undertaking their first degree grew by 12% over the two years, driven by a 

strong rise in Computer Science graduates. 

4.67 The majority of graduates qualified from University of the West of Scotland (16%), Edinburgh 

University and Edinburgh Napier University (both 11%), Glasgow University (10%) and Heriot-Watt 

University (9%). As with current provision, the majority of qualifiers from Edinburgh University are at 

the postgraduate level (65%, or 323 graduates). Similarly, high proportions of qualifiers from Dundee 

University (50%, 76 graduates), St Andrews University (46%, 98 graduates) and Glasgow University 

(44%, 187 graduates) were at the postgraduate level. 
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Table 4.18: Qualifiers on courses at Scottish universities relating to computing and ICT – 

2012/13 to 2014/15 

Course First Degree Postgraduate Total 

% of total 
qualifiers in 

Scottish 
HEIs 

2014/15 

Computer Sciences 2,416 984 3,400 4% 

Mathematical and Computer Sciences 654 327 981 1% 

Total 3,070 1,311 4,381 5% 

2013/14 

Computer Sciences 2,293 1005 3,298 4% 

Mathematical and Computer Sciences 685 313 998 1% 

Total 2,978 1,318 4,296 5% 

2012/13 

Computer Sciences 1,981 1,045 3,026 4% 

Mathematical and Computer Sciences 762 365 1,127 1% 

Total 2,743 1,410 4,153 5% 

Source: SFC 2016 

 

Graduate Destinations 

4.68 The HESA Graduate Destinations survey monitors the progress that graduates make, six 

months after their qualifications. Over two thirds (71%) of computing and ICT graduates progress to 

employment after graduating, the majority of whom enter full-time employment. 16% of graduates 

progress to full-time study, while 7% are unemployed six months after graduation, compared to 5% of 

all graduates from Scottish universities. 

4.69 Those studying computer sciences are more likely to enter employment than mathematical 

and computer sciences graduates (72% v 65%). 

Table 4.19: Destinations of computing and ICT university leavers - 2014/15 

HEI 
Computer Sciences 

Mathematical and  
Computer Sciences 

Total 

No. % No. % No. % 

Full-time work 1,040 63% 281 59% 1,321 62% 

Part-time work 157 9% 28 6% 185 9% 

Primarily in work and also studying 28 2% 13 3% 41 2% 

Primarily studying and also in work 43 3% 10 2% 53 2% 

Full-time study 233 14% 109 23% 342 16% 

Part-time study 13 1% 4 1% 17 1% 

Due to start work 18 1% 8 2% 26 1% 

Unemployed 121 7% 26 5% 147 7% 

Total 1,653 100% 479 100% 2,132 100% 

Source: SFC 2016; excludes ‘unknown’ 
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4.70 For those who enter full-time employment, over one third (35%) do so in the Information and 

Communication sector. The next most common sectors were Financial and Insurance (16%) and 

Manufacturing (10%). By occupations, over two thirds (68%) of this cohort were in professional 

occupations, while 19% were associate professionals and technical occupations. 

Wider Qualifications with a Digital Technologies component 

4.71 This section details the education and training provision of qualifications that contain a Digital 

Technologies component. A number of subjects, such as engineering, technologies, media and some 

science subjects are reliant on ICT and computing, so it is important to look at the scale of provision in 

these subjects. 

Wider College Provision 

4.72 As previously mentioned, colleges in Scotland deliver a wider range of provision which is 

relevant to employers and employees in the Digital Technologies sector, including qualifications in a 

range of non-Digital Technologies subjects which have a computing component, such as engineering, 

science and media, which will provide useful skills to the Digital Technologies sector. 

4.73 The table below shows the total students headcount, number of enrolments and number of 

credits on wider qualifications relating to Digital Technologies, as a proportion of all enrolments in 

Scottish colleges over the past year. When including the almost 31,000 computing and ICT 

enrolments, there were almost 80,000 enrolments on subjects with a computing component, or 27% of 

all enrolments in Scotland. 

Table 4.20: College enrolments and credits on qualifications relating to Digital Technology 

2014/15 

Subjects 
Headcount Enrolments Credits 

No.  % No.  % No.  % 

Engineering 29,942 12% 33,661  11% 220,091  13% 

Science 9,311 4% 10,143  3% 55,910  3% 

Media 4,822 2% 5,201  2% 41,388  2% 

Total 44,075 18% 49,005  16% 317,389  18% 

Source: SFC, 2016 

 

4.74 Learning delivered in other subjects with a computing component were worth a total of over 

317,000 credits, accounting for 18% of total credits across provision in all subject areas.  This is in line 

with the headcount proportion of which these subjects account for, suggesting this provision is in line 

with the average intensity of college subjects in Scotland in terms of the number of learning hours. 

Provision of engineering in colleges contributes a larger proportion of total credits than headcount or 

enrolments, suggesting a high number of learning hours associated with engineering courses. 

Provision by region 

4.75 The profile of enrolments on other subjects which have a computing component varies slightly 

from the profile of enrolments in computing and ICT subjects by college region, with the highest 

number of enrolments in Fife (8,100 across the three subject areas).  However, Glasgow and 

Aberdeen and Aberdeenshire (the two areas with the highest number of enrolments on computing and 

ICT subjects) follow closely behind, with 7,100 and 5,200 enrolments in these subjects respectively. 
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Table 4.21: College enrolments in subjects with a computing components by college region, 

2014/15 

College Region 

No. of enrolments 

Engineering Media Science 
Total in 
related 

subjects 

Fife 6,836 388 897 8,121 

Glasgow 3,704 1,912 1,500 7,116 

Aberdeen and Aberdeenshire 4,258 436 459 5,153 

Highlands & Islands 2,625 556 1,309 4,490 

Lanarkshire 3,247 505 726 4,478 

Forth Valley 2,775 252 1,183 4,210 

West 2,149 412 1,513 4,074 

Edinburgh 2,537 471 871 3,879 

Ayrshire 2,374 64 676 3,114 

Tayside 1,596 36 627 2,259 

West Lothian 666 104 203 973 

Dumfries & Galloway 531 57 154 742 

Land-based (SRUC) 206 - - 206 

Borders 157 8 25 190 

Total 33,661 5,201 10,143 49,005 

Source: SFC, 2016 

 

Colleges involved in delivery 

4.76 In total, 24 colleges delivered education and training in media and engineering related 

subjects and 23 delivered science related subjects.  

4.77 Fife College and North East College are also large providers for subjects with a computing 

component, collectively accounting for 28% of all enrolments in these subjects.  Despite being a 

significant provider of computing and ICT related courses, Glasgow Kelvin College only accounts for 

5% of all enrolments in engineering, media and science related subjects.  
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Table 4.22: College enrolments on qualifications relating to subjects with computing 

components – Largest providers, 2014/15 

College 
No. of enrolments % of related 

subjects 
total Engineering Media Science 

Fife College 6,836 388 897 17% 

North East Scotland College 4,258 436 459 11% 

New College Lanarkshire 3,247 292 726 9% 

Forth Valley College 2,775 252 1,183 9% 

West College Scotland 2,149 412 1,513 8% 

Edinburgh College 2,537 471 871 8% 

Ayrshire College 2,374 64 676 6% 

Glasgow Clyde College 1,650 417 793 6% 

Glasgow Kelvin College 958 953 447 5% 

Dundee and Angus College 1,596 36 627 5% 

City of Glasgow College 1,096 542 260 4% 

Others 4,185 938 1,691 14% 

Total 33,661 5,201 10,143 100% 

Source: SFC, 2016 

 

Full-time/part-time split 

4.78 As with computing and ICT related subjects, the majority of enrolments in engineering and 

science related subjects are part-time, with approximately three quarters of enrolments classed as 

part-time, whilst media has a slightly lower proportion of part-time study (58%).  Again, this is not 

surprising, with many students choosing to study a number of different subjects, and credit data shows 

that full-time provision accounts for a much higher proportion of study in the three subjects with a 

computing component. 

FE/HE split 

4.79 College enrolments on subjects with a computing component have a notably higher proportion 

of enrolments at FE level than HE, as with computing and ICT. Approximately three quarters of credits 

in the engineering and science subject areas are contributed by Further Education provision, whilst in 

contrast, over half (52%) of credits in media related qualifications are from Higher Education provision. 

Table 4.23: College enrolments on qualifications relating to subjects with a computing 

components – HE/FE Split 2014/15 

Level 
Engineering Media Science 

No. % of total No. % of total No. % of total 

Further Education 27,260 81% 3,603 69% 8,626 85% 

Higher Education 6,401 19% 1,598 31% 1,517 15% 

Total 33,661 100% 5,201 100% 10,143 100% 

Source: SFC, 2016 
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Wider University Provision 

4.80 There were also almost 53,000 enrolments on a range of other courses which have a 

computing component, such as architecture, creative arts and design, engineering, mass 

communication and documentation, physical sciences and technologies (Table 4.24).  When 

combined with the 15,000 enrolments on courses relating to computer and ICT, this suggests that 

there were almost 68,000 students on courses which will develop their digital technology skills and 

provide future potential recruits for the Digital Technologies sector. 

4.81 As with computing and ICT courses, the majority of this provision was at undergraduate 

degree level (74% across all sectors with a computing component), with particularly high proportions 

of undergraduate provision in creative arts and design (84%). The highest proportion of postgraduate 

enrolments is in the engineering subject area, also the largest subject area for total enrolments, in 

which 35% of enrolments at universities are at postgraduate level. This is followed by the architecture 

(31%) and mass communications (29%).  

Table 4.24: Enrolments on courses at Scottish universities relating to courses with a 

computing component - 2014/15 

Course First Degree Postgraduate Total 

% of total 
enrolment in 

Scottish 
HEIs 

Engineering 14,617 5,599 20,219 8% 

Physical Sciences 8,349 2,934 11,283 5% 

Creative Arts and Design 9,211 1,780 10,992 4% 

Architecture, Building and 
Planning 

3,727 1,999 5,726 2% 

Mass Communications and 
Documentation 

2,469 1,085 3,554 1% 

Technologies 698 282 980 0% 

Total 39,071 13,679 52,754 20% 

Source: SFC 2016 

4.82 There were 17,000 graduates from courses with a computing component from Scottish 

universities in 2014/15. Similar to Digital Technologies-related graduates, one third (33%) of these 

were studying at the postgraduate level. 

Table 4.25: Qualifiers on courses at Scottish universities relating to computing and ICT - 

2014/15 

Course First Degree Postgraduate Total 

% of total 
qualifiers in 

Scottish 
HEIs 

Engineering 4,278 2,244 6,522 8% 

Creative Arts and Design 2,932 891 3,823 5% 

Physical Sciences 1,882 1,101 2,983 4% 

Architecture, Building and 
Planning 

1,228 850 2,078 3% 

Mass Communications and 
Documentation 

751 494 1,245 2% 

Technologies 246 104 350 >1% 

Total 11,317 5,684 17,001 21% 

Source: HESA Graduate Destinations survey via SFC 2016 
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Summary 

4.83 There is a wide array of qualifications available to individuals to support the development of 

skills required in the Digital Technologies sector. These include SVQs, NQGAs, HNQs, 

apprenticeships, PDAs and undergraduate and (taught) postgraduate degrees. 

4.84 There was significant college provision in the Digital Technologies sector in 2014/15, with 

nearly 31,000 enrolments in computing and ICT, 10% of all FE students in Scotland, and a further 

49,000 enrolments on courses relating to Digital Technologies.  Provision is the greatest in the 

Glasgow region, with Glasgow Kelvin College being a key provider, and Aberdeen and Aberdeenshire, 

although there is a potential mismatch between demand and supply with Edinburgh having smaller FE 

provision but the largest share of the sector’s workforce.  The majority of enrolments are part-time, as 

expected, and over one in 10 college students enrolled on computing and ICT courses are studying at 

the Higher Education level.  

4.85 Within computing and ICT courses, the IT: Computer Use superclass accounts for a large 

number of enrolments, although it accounts for a much lower share of credits, suggesting less 

intensive study.  Furthermore, ‘User’ qualifications are designed for those regularly using IT in any 

occupations, and are not necessarily developing the professional skills required by Digital 

Technologies industry, e.g. programming.  In contrast enrolments in the Computer Technology and IT: 

Computer Science superclasses are much lower but they account for a proportionately higher share of 

credits.  This may have implications for the provision of required Digital Technologies skills to the 

sector and wider Digital Technologies workforce, particularly in terms of generating a skills pipeline, if 

the trend for larger numbers to undertake ‘user’ focused courses continues. 

4.86 The profile of computing and ICT FE students has changed slightly over the past three years, 

with the cohort becoming younger, in comparison to an ageing workforce, meaning a supply of fresh, 

younger entrants for the industry. The FE profile is, however, becoming slightly more male-dominated. 

4.87 There were 950 Modern Apprenticeships in subjects related to Digital Technologies in 

Scotland in 2015/16, the vast majority of which were IT and Telecommunications apprentices, and 

nearly all of which was at SVQ level 3, which, at SCQF 6-7 is equivalent to an HNC level qualification.  

Over half of these apprenticeships were concentrated in the Central Belt – in the Lanarkshire, 

Edinburgh and Lothians and Glasgow regions. 

4.88 There were over 15,000 enrolments on computer science and mathematical and computer 

sciences at Scottish universities in 2014/15, and a further 53,000 enrolments on courses with a 

computing element, three quarters of which was at undergraduate level. Fifteen HEIs in Scotland 

deliver computer sciences or mathematical and computer sciences provision, and provision is largest 

at University of Edinburgh and the University of the West of Scotland. 

4.89 Based on school leaver, college leaver and graduate destination data published by Scottish 

Government
34

 and SFC
35

, there could be around 6,000 or so possible entrants to the sector each year.   

                                                      
34

 http://www.gov.scot/Topics/Statistics/Browse/School-Education/PubDestinationLeavers  
35

 http://www.sfc.ac.uk/communications/Statisticalpublications/2016/SFCST072016.aspx  

http://www.gov.scot/Topics/Statistics/Browse/School-Education/PubDestinationLeavers
http://www.sfc.ac.uk/communications/Statisticalpublications/2016/SFCST072016.aspx
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Table 4.26: Potential entrants to the Digital Technologies sector 

Pipeline stage/route 

Potential pipeline for Digital 
Technologies 
sector/occupations 

School 3,142 

College 796 

Modern Apprenticeship
36

 691 

University 1,415 

Total 6,044 

Source: ekosgen calculations based on data from 

Scottish Government, 2016; SDS, 2016; SFC, 2016 

 

4.90 It should, however, be noted that these should be seen as people who could be attracted into 

the Digital Technologies sector or occupations, rather than this being a pipeline of people who will 

become entrants into either the Digital Technologies sector or Digital Technologies occupations.  The 

school leaver figure in particular could be seen as high – school leavers will necessarily have studied 

other subjects in addition to ICT and computing, and many will be attracted to other sectors and career 

paths outside of Digital Technologies. 

                                                      
36

 This excludes Foundation and Graduate Level Apprenticeships: at present, numbers are relatively low, though it is anticipated 
that entrants to the sector through these routes will increase in future 
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5 Drivers of change and challenges for the Digital 

Technologies sector 

Introduction 

5.1 This chapter examines the key drivers of change for Digital Technologies.  It considers issues 

that impact on the Digital Technologies sector, and also on the Digital Technologies workforce, both 

within the sector and elsewhere in the Scottish economy.  These include the increasing prevalence of 

digital technology across the economy and increasing pace of technological change, plus how these 

changes will affect the future needs of employers and skills demands for the future workforce. 

5.2 This chapter also examines the levels of growth forecast for the Digital Technologies sector to 

2024 based on data by provided Oxford Economics, including analysis of forecast growth by sub-

sector, occupation and geography, previously considered in Chapter 2.   

Policy drivers 

Digital Scotland 

5.3 Digital Scotland is the Scottish Government’s approach to “ensuring Scotland takes full 

advantage of the opportunities of the digital age”.
37

  Digital Connectivity and the Infrastructure Action 

Plan underpin the Economic Strategy by aiming to provide universal superfast broadband coverage by 

2020.  Targets to provide access to fibre broadband to 85% of premises by March 2016 have been 

achieved, and BT, who are rolling out the fibre broadband network across Scotland, are on track to 

reach 95% of premises by 2017.  However, the progress report from Audit Scotland notes that the final 

5% will be more challenging, and that there is much work still to be done to achieve the Scottish 

Government’s vision for Scotland to have world-class digital infrastructure by 2020.
38

 

5.4 Digital Technologies, infrastructure and digital public sector reform also form a key part of the 

Scottish Government’s programme for 2016-17.
39

  There are a number of key policies that are 

targeted at driving the Scottish economy’s digital capabilities, and these are outlined below. 

Scotland’s Digital Future 

5.5 Scotland’s Digital Future: A Strategy for Scotland
40

 sets out the steps required to ensure 

Scotland is equipped to take full advantage of the opportunities offered by the fast growing sector and 

the increasing demand for digital products and services, including supporting the skills needs of 

current and future digital technology employers.  In particular, it highlights the role that colleges and 

higher education institutes need to play in supporting the development of a skilled workforce for the 

digital economy.  This includes ensuring that the workforce has the skills required by industry, through 

both the courses provided and through supporting initiatives such as the E-Skills Placement 

Programme, where students from universities and colleges across Scotland are placed in IT 

companies. 

                                                      
37

 http://www.gov.scot/Topics/Economy/digital  
38

 Auditor General for Scotland/Audit Scotland (2016) Superfast broadband for Scotland: A progress update, August 2016 
39

 Scottish Government (2016) A Plan For Scotland: The Scottish Government's Programme For Scotland 2016-17 
40

 Scottish Government (2011) Scotland’s Digital Future A Strategy for Scotland 

http://www.gov.scot/Topics/Economy/digital


 Scotland’s Digital Technologies: Research & Analysis Report  

   55 

Digital Scotland Business Excellence Partnership 

5.6 The Digital Scotland Business Excellence Partnership is a key Scottish government action, 

and there is significant Government being invested through this Partnership.  Its role is to take forward 

the recommendations in the Digital Economy Strategy, and is spilt into Business and Skills 

Programmes – hosted by Scottish Enterprise and SDS.  The Partnership is designed to help 

businesses of all sizes across all sectors, and will enable agencies to learn from one another, share 

ideas and provide seamless world-class support across Scotland.
41

 

Digital Public Services 

5.7 Digital technology offers a wide range of opportunities to improve and change the way that 

public services are delivered in Scotland.  These opportunities are viewed as a means to radically 

transform public service delivery, ensuring that the needs of Scotland’s citizen are met.  The 

Scotland’s Digital Future Strategy underpins this approach.
42

  It details collective ambitions for 

Scotland’s public bodies, and National Level Actions to deliver against these.   

5.8 Part of the strategy is to ensure that there is a suitably skilled and empowered workforce.  

Recent research has reviewed skills gaps in public sector bodies, with the main skills gaps in business 

intelligence, data analysis/analytics, and information security.
43

 

Other Digital initiatives 

5.9 There are a number of initiatives aimed at stimulating the uptake of digital skills, particularly 

amongst school pupils.  One such scheme is the Digital Xtra Fund, a new fund that aims to widen 

access for young people to extracurricular computing related projects in Scotland.  A partnership of 

SDS, HIE, Education Scotland and ScotlandIS developed the fund as part of a programme of activity 

dedicated to developing skills and making extracurricular computing clubs accessible to all young 

people aged 16 and under in Scotland.  It originally had a £250,000 budget, which has since been 

increased to £400,000.
44

  The Digital World initiative, led by SDS and the Digital Scotland Business 

Excellence Partnership, is aimed at promoting careers in the Digital Technologies industry, and the 

variety of opportunities for careers in these roles.  SDS and SFC have also formed a Digital Skills 

Partnership as part of priority actions around science, technology, engineering and mathematics within 

an emerging strategy for education and training.
45

 

Sector growth and demand forecasts 

5.10 Based on Scottish Government calculations using a broader sector definition than for this 

research, the wider ICT sector in Scotland contributes approximately £4.5 billion gross value added 

(GVA) per annum to the Scottish economy in 2014; of this, Electronics is estimated to have 

contributed £679 million, IT £2.44 billion, and Telecoms £1.34 billion.
46

  Estimates considering the 

Digital Technologies sector as defined by this research show that the sector contributed £3.9 billion 

                                                      
41

 https://beta.gov.scot/policies/digital/digital-support-for-businesses/  
42

 Scottish Government (2012) Scotland’s Digital Future: Delivery of Public Services 
43

 EKOS (2014) Scotland’s Digital Future: Delivery of Public Services: Skills Gap Survey and Analysis 
44

 https://www.skillsdevelopmentscotland.co.uk/news-events/2016/may/scotland-s-new-extracurricular-computing-fund-opens-
for-applications/  
45

 https://beta.gov.scot/publications/science-technology-engineering-mathematics-consultation-strategy-education-
training/pages/5/  
46

 Scottish Government (2016) SABS 2014: Additional Tables for ICT sector 

https://beta.gov.scot/policies/digital/digital-support-for-businesses/
https://www.skillsdevelopmentscotland.co.uk/news-events/2016/may/scotland-s-new-extracurricular-computing-fund-opens-for-applications/
https://www.skillsdevelopmentscotland.co.uk/news-events/2016/may/scotland-s-new-extracurricular-computing-fund-opens-for-applications/
https://beta.gov.scot/publications/science-technology-engineering-mathematics-consultation-strategy-education-training/pages/5/
https://beta.gov.scot/publications/science-technology-engineering-mathematics-consultation-strategy-education-training/pages/5/
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GVA in 2015.
47

  This represents approximately 5% of the total GVA for Scotland.  The sector therefore 

plays an important role in driving growth and competitiveness across the economy. 

5.11 We know that employment in the sector has already exceeded the 84,000 jobs by 2020 

forecast in 2014’s ICT/Digital technologies Skills Investment Plan by SDS.  This has been driven by 

growth within the Digital Technologies sector and in the Scottish economy’s wider Digital Technologies 

workforce; high levels of future growth are also predicted.  Recent research also provides evidence 

that suggests firms that are part of the digital economy are on average growing faster than those that 

are not, with annual growth in turnover higher by around 4%.48 

5.12 As discussed in Chapter 2, forecasting and estimate research undertaken on behalf of SDS in 

2016
49

 indicates that the Digital Technologies sector is and will continue to be a growth sector in 

Scotland.  GVA for the Digital Technologies sector is forecast to grow to almost £5.2 billion by 2024, 

an increase of 33%, or 3.2% annual growth from 2015. 

5.13 The workforce is also projected to grow – there will be a forecast 7% growth in the workforce 

between 2015 and 2024, or just under 1% annually.  This growth will be driven by the Digital 

Technologies industry in the urban centres of Glasgow and Edinburgh, with urban concentration of the 

industry persisting; however, there are signs of growth elsewhere in Scotland, with forecast growth in 

some more rural areas such as Eilean Siar and Highland. 

5.14 Overall forecast employment data at the Scotland level, as part of the forecasting research 

produced for SDS, and using forecast employment data for SOC codes 21, 31, and 52, indicate that 

the annual employment demand figure is in the region of 12,800 workers.
50

  However, this is very 

much a high-level estimate based on current forecasting data held by SDS, and more detailed 

estimates should form part of any further forecasting work. 

5.15 Across the economy, the rise of digital technology is increasing the demand for specialised 

digital skills.  Many of these are skills which have not previously been required (or at least not in such 

significant quantities) and employers and the workforce need to adapt and develop these skills in 

order to support the opportunities, and mitigate the risks, presented by new technologies.  The long-

term growth forecast for the sector heightens the importance of meeting this skills demand, across the 

economy.  

5.16 Employers are competing for skills which are lacking amongst the pool of potential recruits and 

in 2014, there were 35 vacancies per 1,000 jobs in the digital and creative sector compared to 24 per 

1,000 jobs across the whole economy in 2014, according to UKCES.
51

  Approximately 28 per cent of 

these vacancies were skills shortage vacancies.  Further, a recent study
52

 reported that over half of 

business executives, in both IT and non-IT companies, believe that improving the talent and 

capabilities of current IT staff would increase the effective use of technology in their organisation. 

5.17 There are demands for skilled professionals across a range of roles and levels.  For example, 

businesses need employees who are skilled in data modelling, simulation and analytics if they are to 

take advantage of information and analytics for competitive advantage.  Further, the development of 

                                                      
47

 Oxford Economics (2016) Skills Development Scotland Forecast Database 
48

 Growth Intelligence/NIESR (2013) Mapping the UK’s Digital Economy With Big Data 
49

 Oxford Economics (2016) Skills Development Scotland Forecast Database 
50

 This is based on expansion and replacement demand projections for 2-digit SOC occupation groups, undertaken by Oxford 
Economics, as agreed between SDS, Scottish Government and the ICT and Digital Technologies Skills Group.  Forecast figures 
are not available below this level. 
51

 UKCSE (2014) Sector Insights: Skills and Performance Challenges in the Digital and Creative Sector 
52

 McKinsey (2011) A Rising role for IT: McKinsey Global Survey Results 
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specific technologies leads to skills implications, such as the development of Cloud computing, Green 

IT, social and mobile technologies. 

5.18 These findings support recent research undertaken by Tech City, which identified four key 

findings in relation to the growth of the digital economy across the UK
53

: 

 Digital technology is driving the economy: The sector is growing faster in terms of 

turnover, Value Added and productivity than the rest of the economy and is a key contributor 

to the overall growth of the economy. 

 Digital technology is transforming businesses across the economy: growth is not just 

limited to digital technology industries. 

 The digital technology economy requires digital talent and skills: this is creating highly 

paid employment opportunities across the UK, at a rate of three times faster than the rest of 

the economy.   

 The power of clusters and networks: clusters of digital technology businesses are playing a 

key role in supporting growth across the UK.  

5.19 This widespread demand is one that is felt across the Digital Technologies sector and indeed 

the wider economy, and is symptomatic of a shortage of appropriate skills.  Evidence and views from 

industry and education stakeholders indicate that there is a shortage of skilled entrants to the sector.  

There is a consensus that from an education pipeline perspective, there is difficulty in training and 

ensuring an adequate supply of suitably-skilled entrants to the sector.  There is also an 

acknowledgement that whilst increasing numbers of entrants may be feasible, ensuring that there is a 

sufficient level of understanding and capability, rather than qualifications, may be more difficult.  

Anecdotal evidence suggests that there is a significant drop-off rate in the recruitments process, from 

job applications, through the aptitude testing process to interviews, which backs this view up. 

Workforce demographics 

Workforce demographics 

5.20 Whilst the Digital Technologies workforce is perhaps one that has an ageing profile overall, 

with many workers approaching retirement age, there is evidence that there are a greater number of 

younger workers in the Digital Technologies occupations.  APS data indicate that the proportion of 16-

24 year-olds in the sector is increasing.  Further, anecdotal evidence suggests that the age profile of 

the student cohort is also getting younger, an assertion that is backed up by the data on the current 

Further Education student cohort presented in Chapter 4.  Anecdotal evidence from consultations 

indicate that this is also the case at university level.  However, there is a consensus from industry and 

education consultees that there remains an older demographic in the Digital Technologies workforce, 

with many, especially those with ‘harder’ Digital Technologies skills that are male, aged 45 or older, 

and occupying experienced technical or middle management roles.  The exception to this is amongst 

start-ups, which, anecdotally at least, tend to attract younger people in general. 

Workforce demographics in the public sector 

5.21 The ageing demographic is considered to present a particular problem in the public sector. 

There is a view amongst consultees that the older workers in the incumbent workforce are increasingly 

inflexible, in light of greater demands for greater flexibility of service, more complex products and 
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services, and multi-platforms solutions.  Staff – and particularly senior subject experts in specialist 

public agencies or services – are project-based rather than platform or solution-based, and there is a 

perception that some may be reluctant to embrace new technologies, such as real-time monitoring.  

This appears to be causing a discord, where there is increasing potential for service delivery, and 

greater efficiency, using Digital Technologies, yet outdated methods and processes still persist.  One 

consultee noted that this was particularly the case in the Health service. 

5.22 Further, there is anecdotal evidence of an increasing gap in the 30-45 age group in the public 

sector.  This is identified as being the result of a ‘talent drain’ to the private sector.  It is acknowledged 

that public sector bodies are unable to compete with the pay and benefits on offer at many private 

sector employers. 

Women in the Digital Technologies sector 

5.23 Women are under-represented in a range of STEM sectors, as identified by ekosgen’s recent 

work on occupational segregation.
54

  Females are under-represented in the ICT and digital sector in 

Scotland (19%)
55

 compared to other sectors (53% overall), with females less likely than males to hold 

managerial or skilled trades roles in the sector.  There is an additional issue of a gender pay gap.   

5.24 As recent research by Edinburgh Napier University’s Employment Research Institute (ERI) 

acknowledges, the low participation of women in ICT is global phenomenon.  While the UK ranks 

behind many countries in terms of female participation in the sector (such as in Sweden, Finland and 

New Zealand), it is nevertheless ahead of others (such as Denmark, Japan, and Switzerland).
56

 

5.25 The research carried out by the ERI team at Edinburgh Napier University identified two types 

of barrier to female participation in the sector: the first is cultural, driven by societal norms about 

female employment; the second is organisational, a barrier that is a result of workplace practices in 

the sector.
57

 

Cultural barriers 

5.26 The gender imbalance in ICT is in place in school.  Girls are found to be less attracted to ICT 

than boys, and less likely to think they are any good at it.  There are also commonly held negative 

perceptions of the sector – by both boys and girls – as well as the types of people who work in the 

sector, who may be viewed as ‘geeky’ or ‘weird’.  There is evidence to suggest that the current school 

curriculum is not capturing the creativity and range of applications of Digital Technologies: teaching is 

dated, and there is a lack of resources to make curriculum modern and engaging, particularly for 

females. 

5.27 This imbalance persists later in the education system.  Whilst newly introduced Equality and 

Diversity Action Plans for training providers may go some way to addressing this, long-standing 

patterns of gender segregation and imbalance in Digital Technologies education and training is still 

very evident, and further and higher education institutions, as well as other training providers, struggle 

to attract female students.  Current evidence suggests that in SDS-funded and also in privately funded 

MAs, the cohort is predominantly male (85% in SDS-funded frameworks, and up to 95% in others).  

Anecdotal evidence suggests that the drop-out rate for female students on MA frameworks is three 
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times as high as for males (1 in 8 versus 1 in 25).  At university, female students are often less 

confident in their abilities; often they can feel a degree of isolation when surrounded by male pupils.  

This contributes to the ‘leaky pipeline’ effect experienced by other STEM subjects that sees a 

significant proportion of female graduates leave the sector for alternative sectors. 

Workplace practices 

5.28 Women working in the sector cite creativity, variety and intellectual challenge, solving 

problems to help people, as what really appeals about the job.  However, there are a range of 

organisational barriers in the Digital Technologies sector.  There is an inconsistency in the way 

flexibility of working has been adopted by Digital Technologies businesses, and there is some 

evidence to suggest that flexible working is still overlooked frowned upon in some parts/employers.  

Part-time working is therefore rare. This is corroborated by evidence presented in Chapter 2, which 

indicates a high proportion of full-time working in the sector.  This discourages any flexibility, and is 

problematic for women in particular, given that the burden of caring still largely rests with women.  

Achieving a work-life balance is therefore problematic, with particular difficulties for those who return 

after starting a family, who find the lack of part-time or flexible working in the Digital Technologies 

sector incompatible with familial responsibilities.  It is also worth noting that the pace of technological 

change can also act as an additional, but unrelated, barrier to returners, though a number of larger 

employers are adopting initiatives to actively target female returners – and new entrants to the sector 

following a career break – and are pro-actively addressing technological change, and this is perceived 

to be a relatively easy barrier to address. 

5.29 Since the sector is therefore male-dominated, female workers can find the sector intimidating; 

the gender imbalance also fosters a masculine culture, which deterred females from entering or 

staying in the sector.  The gaming sub-sector in particular is considered to be significantly 

segregated.
58

  This creates a bias, unconscious or otherwise, and this impacts on working practices 

and decision-making.  For example, the gendered occupational segregation often sees female 

employees, treated differently, pre-judged on ability, or pigeon-holed into roles requiring softer skills.  

This acts as a barrier to more technical roles, and explains the pay differential that exists in the Digital 

Technologies sector.  Additionally, there is a lack of support networks.  Those in place are not 

necessarily formal, but self-organised, and without required resourcing.  Mentoring, which may act to 

boost the confidence and development of female workers in the sector, is lacking somewhat.  Larger 

companies have internal mentoring programmes in place, and whilst organisations such as Equate 

Scotland
59

 are addressing support needs more widely across STEM industries, there are limited 

Digital Technologies-specific mentoring and support networks. 

5.30 Anecdotal evidence suggests that there has been little change in the gender imbalance in the 

Digital Technologies sector overall in recent years, and it is likely to continue.  As discussed above, 

these issues are not restricted to the Digital Technologies sector.  However, the importance of this is 

highlighted in research by the European Commission, which estimates that if women held digital jobs 

as frequently as men, the European GDP would be boosted by c.€9 billion per annum.
60,61
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Awareness and understanding of the sector 

5.31 There is a general lack of awareness in society about the Digital Technologies sector.  This is 

due to deep-seated outdated, stereotypical or negative representations about the sector.  This, in part 

at least, means that there is no clarity on career progression within the sector, which leads to concern 

about its value as career choice, either by pupils, parents, or indeed career advisers, though some 

consultees noted that such views of the sector are less likely to be held by young people.  This lack of 

awareness serves to discourage new entrants to the sector. 

5.32 Sector attractiveness is therefore an issue to many businesses and industry bodies in the 

Digital Technologies sector. 

School engagement and capability 

5.33 Some employers and training providers are actively engaging with schools to overcome this 

barrier, but a greater level of school engagement is required to address misconceptions, particularly 

amongst parents.  However, this is not co-ordinated, but rather an ad-hoc approach. 

5.34 However, whilst there is acknowledgement that the Curriculum for Excellence has raised the 

standard of the Computer Science curriculum, there are questions over the ability of schools to deliver 

this, with anecdotal evidence suggesting that some schools are stopping teaching Computer Science, 

in part due to the lack of current CPD amongst teachers.  There is also some evidence to suggest that 

a similar situation exists at FE colleges, but there is a greater degree of knowledge transfer and 

sharing of training resources amongst institutions. 

5.35 A greater, more coordinated level of liaison between schools and universities may be one way 

of addressing this, as a way of both stimulating interest in Digital Technologies as an education and 

career pathway, but also to offer CPD and upskilling opportunities to school teaching staff. 

Qualifications versus experience 

5.36 As discussed in previous chapters, the employer desire or requirement for degrees is acting 

as a barrier to recruitment of sufficient numbers of suitably skilled staff.  There is limited understanding 

amongst employers of how apprentices can supplement a workforce.  Further, the trend for a number 

of degree schemes in Scotland to have placements embedded serve to reinforce the trend for 

graduate recruitment, perhaps serving as a further barrier to consideration of MAs or other courses 

that provide suitably advanced skill levels.  This trend extends to job advertising.  Whilst FE students 

may be capable of undertaking a particular role advertised, wording, including preference for degrees, 

often puts students off.  It may be that an increase in focus on capabilities rather than qualifications, 

particularly during recruitment, may help to overcome this, and some employers are already taking this 

approach.  However, evidence from consultations indicates that while some employers would not 

necessarily turn down applicants from FE college education routes, there is a high degree of emphasis 

on experience as well as ability. 

5.37 There are similar issues concerning subjects that qualifications are held in.  Many companies, 

particularly smaller ones, focus on recruiting from Computing Science and Mathematics degrees.  This 

is understandable, because of the relevance of course content, and suitability of these graduates to 

the sector.  However, there is an increasing level of Digital Technologies-related course content in 

other subjects and disciplines. 
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5.38 A number of companies are starting to explore different disciplines as a source of recruits, and 

there is some anecdotal evidence of cross-subject jumps to careers in the Digital Technologies sector.  

This appears to be particularly true for engineering, or geography, where spatial modelling and 

analytics skills lend themselves to the requirements of the sector.  Some public sector bodies are also 

exploring more ‘grow your own’ options as an alternative (and additional) recruitment strategy.  In 

some cases, there is a degree of flexibility applied to entry qualification or subject requirements, and 

skills are then developed in-house.  This appears to chime with the emerging approach of some 

private employers.  It is, however, a resource intensive approach, and somewhat risky given the 

identified drain to the private sector at a later point in a worker’s career. 

Pace of technological change and innovation 

5.39 Technological change and innovation have led to significant growth over the last few years.  

The UK Government has identified eight technologies in which the UK is set to be a global leader, 

based on existing research strengths and industrial capability.  These are the Eight Great 

technologies
62

: big data; satellites; robotics and autonomous systems; life sciences, genomics and 

synthetic biology; regenerative medicine; agri-science; advanced materials and nanotechnology; and 

energy and its storage.  Support to accelerate the commercialisation of these technologies has to date 

led to significant growth opportunities for the UK economy, and will continue to do so.  Within these, 

there are clear opportunities for Scotland, particularly within satellites, big data, and life sciences. 

5.40 Globally, the digital economy is rapidly growing and it is forecast that it will account for 25% of 

the world’s economy by 2020 (increasing from 15% in 2005).
63

  Digital technologies and solutions are 

more prevalent than ever and are leading to changes in the way businesses operate and raising 

consumer expectations. 

5.41 The pace of technological change is not expected to slow down.  In fact, according to a recent 

survey of more than 3,100 IT and business executives, 86% anticipate that the pace of technology 

change will increase rapidly or at an unprecedented rate in their industry over the next three years.
64

  

There are a number of workforce implications here.  Skills of the current workforce will need to be kept 

current, and this will need to be at the same pace of technological change.  Education provision will 

also need to track technological developments, so that the skills pipeline entering the market is 

adequately trained and able to adapt to changing skills requirements. 

Increasing prevalence and importance of IT and Digital Technology 

across sectors 

5.42 The prevalence of IT and digital technology in both the economy and wider society is 

increasing.  New technologies are continually being developed and integrated into everyday life.  This 

includes utilisation of digital technologies by both business and consumers.  New digital, robotic, 

virtual and augmented reality, and 3D technologies all impact on the way businesses operate, the 

products and services being developed and offered, and also the way in which we communicate.  

Emerging sectors such as Financial Technology (FinTech) embody this integration. 

5.43 Adoption of digital services is also driving the way businesses are having to operate.  One 

financial services consultee noted, for example, that take-up of digital services (e.g. through banking 
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apps) is several orders of magnitude greater than for the previous significant technological change in 

the sector – telephone banking.  Further, the level of demand is significantly greater than even three 

years ago.  This is not only changing the way that banks and other financial services companies do 

business with their customers, but also how they operate – there are comparable numbers of calls 

about mobile applications and banking services, for example. 

Influence across the economy 

5.44 The impact of digital technologies is widespread, influencing all sectors and playing a 

significant role in driving the growth of businesses across the whole economy.  Whilst this is already 

reaping benefits for many organisations across the economy, a recent report by CBI highlighted the 

need to further extend the reach of digital technologies across all sectors and ensure that all 

businesses are ‘digital businesses’.
65

  The study recognises the benefits of technology adoption for all 

businesses, including creating jobs, boosting productivity, promoting growth and increasing efficiency.  

However, it notes that some sectors are more likely to recognise the benefits of digital adoption than 

others, with survey findings suggesting that businesses in the technology sector are more likely to 

think that digital adoption will create jobs than businesses in manufacturing.  

5.45 A key example of the ways in which digital technology is becoming an integral part of other 

sectors is in the Health and Social Care sector.  Increasingly new technologies are impacting on the 

way in which the sector operates and the services provided, through digital or e-health care.  

Companies such as Sitekit
66

, which has a presence in Edinburgh as well as its headquarters in Skye, 

are a prime example of this.  They focus on using big data to drive improvements in healthcare, and 

digital applications to enable greater levels of ‘self-care’ and health management. 

5.46 Digital wellbeing is also a key research area for EIT Digital, a Europe-wide innovation and 

research community.
67

  With increasing shifts towards proactive and preventative care, and patients 

increasingly encouraged to take a more active role in the management of their health, digital 

technologies are increasingly being used.  This includes for example, increasing use of a range of 

digital health devices, such as smart phones apps and wearable technology, to monitor personal 

health and increasing investment in technology in areas such as remote patient monitoring and 

advanced analytic solutions.
68

 

Impact on workplace trends 

5.47 Digital technologies are enabling changes in workplace practices.  They can allow greater 

levels of flexible and remote working, reducing the need for travel or time spent commuting, as well as 

offering potential reductions in the need for office space, and therefore overheads.  It also offers 

greater productivity and efficiency for both employees and businesses, for example allowing workers 

to carry out tasks whilst commuting.  Workers can now access documents on smart devices, work 

through virtual networks and remote platforms, and stay connected through technology which enables 

global communication with colleagues and businesses.  Such changes can also bring improvements 

related to lifestyle and wellbeing, including lower levels of stress.  

5.48 Further, the increase of flexible working through these technologies has the potential to 

increase participation in the labour market, providing opportunities for those restricted by travel or 
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traditional working hours to access a greater range of employment opportunities.  This may include 

those who live in more remote parts of Scotland, or women who are the primary care providers in 

families with young children.  The rise of remote working through the use of digital technologies and 

increasing flexibility for employees has the potential to increase the employment opportunities for 

women in digital technologies and across the wider economy.  

5.49 However, as identified above in relation to flexible working opportunities for women, the 

adoption of flexible working practices is inconsistent.  It is perhaps more common amongst start-ups, 

and newer high-growth companies, who see it as a means to attract and retain a highly-skilled 

workforce in the face of competition from higher salaries at bigger competitor companies; others 

proactively use it to attract female workers and address gender imbalance in the workforce.  However, 

many organisations have been reluctant to implement this, as is evidenced by continuing high rates of 

full-time employment in the sector.  The working culture is described by some as ‘committed to the 

point of obsession’, with a trend for long hours and ‘presenteeism’. 

Digital technology as an enabler of growth 

5.50 In the current economic climate and following a challenging period for the Scottish and wider 

UK economy, businesses are continually looking for new ways to increase their competitiveness and 

to maintain and gain commercial advantage over competitors.  The increasing availability and 

subsequent use of digital technologies play an important role in this, with a shift from the traditional 

role of digital technology as a business support service to an integral part of business operations.  

5.51 In particular, the rise of technologies such as cloud and mobile computing, digital channels, 

mobile apps, the introduction of 4G and social media have a significant impact on the way businesses 

operate, with digital platforms often becoming the face of an organisation and enabling development of 

new business solutions.  Business use of digital technology can also support entry into new market 

and product areas, and support delivery of new processes and services to customers.  It also allows 

for improved monitoring and analysis of business operations to underpin decision making. 

5.52 Further, it is thought that digital technology boosts productivity and drives efficiency 

improvements.  Research has shown that the adoption of key technologies such as mobile phones, 

email and new software, has increased office worker productivity almost five-fold over the past 40 

years.
 69

  Further, the study states that productivity will rise by a further 22% in the next seven years as 

new high technology products enter the market, allowing businesses to work smarter. 

5.53 With an increasing presence of digital technology in everyday life, consumer expectations of 

businesses are changing.
70

  This is a result of how digital technologies have transformed the way in 

which businesses and customers interact, with business now having to consider how they utilise 

technology to interact with customers and other businesses.  Businesses run the risk of being left 

behind if they do not keep up with the continual advancements being made in digital technologies.  A 

recent report
71

 highlights that three factors are necessary for a business to become ‘truly digital’. 

1. People and know-how: including the right leadership and digital know-how in the workforce.  

This may require diversification of the workforce and government support with in-work skills 

and digital education in schools. 
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2. Investment: adopting digital technology is an investment for a business and making the right 

business case for investment is important 

3. Tools and Infrastructure: businesses need the basic building blocks to become digital, 

including fast and reliable internet connections, online platforms, the right cyber security 

products, tools and processes 

5.54 A survey of business executives in 2011
72

 found that approximately 75% of businesses were 

using social technologies to collaborate with colleagues, partners and clients, and nearly 90% had 

developed new services, for example through using Cloud-based technology.  It is likely that these 

proportions will have increased significantly over the last few years due to ongoing technological 

development and increasing take up of digital products and services.  Respondents to the survey also 

reported that they expected IT to support innovation and growth in the future and most were willing to 

spend more on digital technology in the future.  

Security and cybersecurity 

5.55 Whilst the rise of digital technologies presents significant opportunities for businesses and 

wider economic growth, it also increases the risks associated with security and in particular, cyber 

security.  There have been some high-profile security breaches in recent months
73

, and undoubtedly 

many more go unreported.
74

  New technologies increase the threat of security breaches, and this 

threat increases as businesses invest in mobile, social and cloud technologies.  

5.56 For example, mobile technology allows corporate data to be accessed outside of the 

enterprise via remote desktop connections and virtual private networks, with risks associated when 

employees are sharing, sending or receiving information on a smartphone or tablet.  Similarly, social 

media can lead to data leakage, with cases of employees inadvertently disclosing sensitive 

information and providing clues to the internal operations of a business. 

5.57 With technological developments, the sophistication of cyber-attacks are also increasing, 

heightening the need for businesses to have effective protective processes in place.  Businesses are 

increasingly aware of these threats and the responsibility that they hold for protecting their customers, 

as well as their own reputation, Intellectual Property (IP) and assets.  Key considerations for 

businesses include, new security vectors, responsibility for consumer privacy, demand for transparent 

use of data and questions around the ethical use of new technologies
75

 and business owners are 

increasingly considering digital security across all aspects of business operations. 

5.58 Increasing threat and awareness has led to growth of the cyber security market in recent years 

and this is expected to continue, further increasing the demand for new security professionals within 

the workforce.  Demand for cybersecurity skills has already risen by 70% since 2012, far greater than 

the growth in demand for IT professionals generally.
76

  With the increasing importance of this 

particular area, here is considerably opportunity to meet this growing demand for cybersecurity skills, 

and a clear need for employers to continually upskill their existing cybersecurity workforce. 

5.59 This is where the one of the bigger opportunities lies for FinTech companies – non-traditional 

financial services companies that operate across sectors and technologies to provide new products or 
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services to financial services companies, and disrupt the market.  In simple terms, the rapid increase 

in financial services delivered through FinTech – even in solutions such as banking apps – is driving 

growth in the Financial Services sector, but there is also the need to ensure security.  However, 

evidence suggests that in spite of the opportunity and support available, the growth of FinTech start-

ups in Scotland is slow compared to other areas.
77

 

Summary 

5.60 This review of drivers of change is based on a review of literature, and will be supplemented 

by data from consultations and the employer skills survey in the next phase of the research.  

Nevertheless, there are some clear trends that can be drawn from available information. 

5.61 There are a range of policies in place to raise Scotland’s Digital technologies capability, with 

some explicitly aimed at encouraging greater uptake and development of digital skills at school and 

college level.  The main aim here is to address the forecast skills gap, and widening employment 

demand expected in the Digital Technologies workforce. 

5.62 The Digital Technologies sector and workforce are growing in scale.  However, evidence 

suggests that demand that exists is unlikely to be met if current forecasts are realised.  This demand is 

also increasingly prevalent in non-Digital Technologies sectors, a result of the increasing digitalisation 

of the Scottish economy. 

5.63 While the age profile of the current workforce has increasingly been seen as a challenge, 

there are signs that there are new, younger entrants to the workforce.  This is encouraging, but this is 

a trend that needs to continue if the employment demand that exists and which is forecast is to be 

properly addressed.  Similarly, the persistence of a gender imbalance needs to be addressed.  This is 

a significant barrier to meeting the workforce skills challenge. 

5.64 With Digital Technologies underpinning economic growth, and the use of digital technology 

increasingly prevalent in business and more widely in society, employment demand is unlikely to fall.  

The continuous evolution and rapid change in technological capabilities and practices raises questions 

of how education and training providers, as well as employers, keep pace with the skills necessary to 

fulfil roles.  With new opportunity areas such as cybersecurity and FinTech constantly emerging, there 

are increasing employment opportunities – but these are accompanied by equivalent challenges of 

providing a workforce with the required skillset. 
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6 Perspectives from Scotland’s Digital Technologies 

sector 

Introduction 

6.1 This chapter analyses the primary research obtained from a skills survey undertaken with 

employers from the Digital Technologies and other sectors, alongside more in-depth perspectives from 

a number of consultations with stakeholders and employers.  It explores a range of Digital 

Technologies skills-related issues, considering recruitment, current and future skills challenges, 

education, training and development, and perspectives on the current education pipeline for Digital 

Technologies skills. 

The employer skills survey 

Survey approach 

6.2 The Employer Skills Survey was targeted at Digital Technologies employers in Scotland, as 

well as employers who have a significant component of digital activity within their business.  

6.3 The survey was disseminated through a number of routes.  An online version of the survey, 

using SurveyMonkey, was sent directly to employers.  A web link to the survey was also distributed by 

partners to key employer contacts.  In addition, the survey was promoted through social media 

channels by ekosgen, SDS and partners, and promoted on websites and e-newsletters by partners, 

industry bodies and training providers.  A small number of paper questionnaires were also distributed 

to financial businesses.   

6.4 The timing of the employer skills survey coincided with the Scottish Government Digital 

Transformation Survey, and so the decision was taken to combine the two surveys in order to 

maximise the response rate and minimise survey fatigue. 

6.5 The survey ran for five weeks, from 31
st
 October to 7

th
 December 2016. 

Exploring Digital Technologies skills 

6.6 Throughout the survey, respondents were asked questions to explore recruitment of, and 

issues around, Digital Technologies skills. The survey provided seven broad skills types, as shown in 

Table 6.1.  Where the skill type was relevant to the respondent, they were then asked about the sub-

skills within that skill type. Full descriptions of all sub-skills were given to respondents, as set out in the 

table, so that they could make informed responses. 

Table 6.1: Survey Digital Technologies Skills and Sub-Skills Types 

Skills Type Sub-Skills Description 

Software/Solution Development and 

Implementation 

Systems development Software/web development engineer; solution 

designer; test engineer 

Human factors UX engineer; product designer; product 

manager 

Installation and 

integrations 

Software tester; software architect 

Strategy and Architecture 
Information strategy IT director, Chief Technology Officer, 

information architect 



 Scotland’s Digital Technologies: Research & Analysis Report  

   67 

Skills Type Sub-Skills Description 

Advice and guidance Solutions architect; business consultant; 

technical architect 

Business strategy and 

planning 

Chief Planning Officer; business consultant; 

cyber risk manager 

Technical strategy and 

planning 

Technical architect; infrastructure; engineering 

director 

Client Interface, Sales and 

Marketing 

Sales and marketing Marketing manager; marketing executive; sales 

director 

Client support Client manager; account manager; customer 

service 

Service Management 

Service design Service manager; operations manager; service 

solution architect 

Service strategy Service optimisation lead; infrastructure 

engineer; service specialist 

Service transition Transition manager; technology controls 

specialist 

Service operation Service analyst; operations engineer; system 

administrator 

Business Change 

Business change 

implementation 

Project manager; portfolio manager; 

programme manager 

Business change 

management 

Business analyst; change manager; testing 

specialist 

Relationship 

management 

Relationship manager 

Skills management Learning and development manager; capability 

manager; resource manager 

Procurement and Management 

Support 

Supply management Contract manager; supply change manager; 

business development manager 

Quality and 

conformance 

Quality manager; compliance manager 

Data Skills 

Analysis Data analysis; data scientist; business 

intelligence engineer 

Geographical analysis Data visualisation; data modelling 

 

The survey sample 

6.7 The survey received a total of 378 responses. Overall, 284 private sector organisations (75% 

of respondents) completed the survey, as well as 94 public sector organisations (25%). There was a 

wide range of public sector organisations who responded to the survey, including Scottish Enterprise, 

NHS Health Boards and Local Authorities 

6.8 Of the business/enterprises completing the survey, the vast majority were Private Limited 

Companies (67%), followed by Public Limited Company (15%) and Sole Traders (6.5%).  The sectors 

with the largest number of responding employers were from ICT/digital technologies industries (29%), 

followed by financial services (20%) and business services (6%).  

6.9 Most private sector respondents were micro employers with fewer than 10 employees (43%).  

Just under a quarter were small with fewer than 50 employees (24%). 

6.10 The vast majority had company headquarters registered in Scotland (81%) and Edinburgh was 

the main location for business headquarter base (34%), a smaller proportion of businesses were 

based elsewhere in the UK (12%).  Most businesses were based in urban locations (81%). 
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6.11  The majority of respondents identified the type of service/product they deliver as ‘other’ 

(42%), such as analysis, marketing services, financial advice/services, software engineering, data 

flow/science and creative content. Nearly one third of businesses offering Application Development 

products/services, and Software Solutions and Services (both 29%) 

Salaries 

6.12 Businesses were asked about the base salaries they offer for Digital Technologies jobs at 

various level, with the average salaries shown in Figure 6.1 below. Entry level school or college 

graduates, placements and Modern Apprenticeships all have a similar base salary, with graduates 

offered around 25% more.  Experiences intermediate/technical personnel have a base salary of 

£33,000, and this is around 12% lower than the median, full-time Digital Technologies industry and 

occupational salaries from ONS, given in Chapter 2.  

6.13 Entry-level school and college positions, placements Modern Apprenticeships, experienced 

personnel and managers are paid a similar base salary in both the private and public sector, while 

highly skilled specialists and contractors tend to receive higher remuneration in the private sector. 

6.14 Both sectors tend to pay highly skilled specialists considerably more than contractors, while 

management positions in both the private and sector sectors demand a base salary of over £50,000. 

Figure 6.1

 

Business trends  

6.15 Over half of all businesses surveyed operate in domestic UK markets (50%), a quarter trading 

mainly in domestic Scotland (25%), and much lower proportions of those businesses surveyed 

operate in wider markets with the rest of the world. 
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Figure 6.2 

 
 

6.16 Businesses are generally positive about recent market conditions. Around one third (33%) of 

businesses surveyed indicated that trading conditions had improved moderately over the last three 

years, whilst the same proportion felt conditions had remained the same. A smaller proportion of 

businesses felt conditions had improved strongly over this period. 

Figure 6.3 

 
 

6.17 When asked about growth expectations over the next three years, overall employers are 

positive in their outlook with the majority expecting very strong, strong and moderate growth, reflecting 

in part the high growth nature of some businesses in the sector, especially start-ups. Around 14% of 

businesses expected exceptional growth greater than 50%.  This is indicative of the prevalence of 

high-growth businesses and start-ups both in the sector, and delivering Digital Technologies services 

in other sectors. 
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Figure 6.4 

 
 

Current recruitment challenges 

6.18 Businesses use a variety of methods when recruiting staff with Digital Technologies skills, with 

direct advertising or marketing being the most common, although this is much more common for public 

sector organisations than private sector businesses. Under half of businesses (42%) use recruitment 

agencies, and this is more common in the private sector (44%). 

6.19 Other varieties of recruitment included word of mouth, company networks/contacts and online 

channels and social media, and these are slightly more common in private sector companies.  

Figure 6.5 

 
 

6.20 The majority of businesses do not currently hold any Digital Technologies vacancies, although 

over one third (38%) do have some vacancies. A conservative estimate puts this at an average of 3.2 

Digital Technologies vacancies per employer, although this ranges from zero to over 50 opportunities. 
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When removing a small number of outliers (4), the average Digital Technologies vacancy drops to 2.2 

per employer. The average number of vacancies is considerably higher for private sector businesses 

than public sector organisations (3.5 vs.1.5), and remains higher once outliers are removed (2.3 vs. 

1.5). 

Figure 6.6 

 
 

6.21 Just over half (51%) of those surveyed had recruited Digital Technologies skills in the past 12 

months, including at the time of the survey. This was slightly higher for private sector businesses 

(52%) than public sector organisations (46%). As expected, there were high levels of Digital 

Technologies skills recruitment in the financial services (77%) and ICT/digital technologies sectors 

(69%) when compared to other sectors (35%). 

6.22 For those who had recently recruited Digital Technologies skills, software/solution 

development and implementation and client interface, sales and marketing skills were by far the two 

most common of the pre-defined Digital Technologies skills. It is possible that these two skills types 

complement each other, for example staff to develop new products and services and staff to market 

and sell them. Around one third of businesses had recruited strategy and architecture skills in the last 

year, and smaller proportions had recruited business change, service management, data skills and 

procurement and management support skills. 

6.23 There was little difference between private and public organisations in the types of Digital 

Technologies skills recruited for over the past 12 months, although the private sector has tended to 

recruit more client interface, sales and marketing skills and the public sector more service 

management skills. This variation can be considered a result of the difference between the public and 

private sectors. 
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Figure 6.7 

 
 

6.24 Table 6.2 below shows the sub-skills that have been recruited over the past 12 months, and 

the level at which these skills have been recruited. Of those who have recruited software/solution 

development and implementation skills, most of these have been experienced, technical and 

operational personnel, and most commonly for systems development. However, for those who have 

recruited client interface, sales and marketing skills, there is a more even split across levels (from 

basic to experienced and managerial) and also between sales and marketing and client support. 
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Table 6.2: Digital Technologies skills recruited over the past 12 months 

Skills Types 
Entry, basic, 

apprentice 

Experienced, 

technical, 

operational 

Manager or 

director 

Software/Solution Development and Implementation 

Systems development 45% 88% 23% 

Human factors 16% 45% 19% 

Installation and integrations 28% 58% 9% 

Strategy and Architecture 

Information strategy 7% 37% 40% 

Advice and guidance 13% 50% 20% 

Business strategy and planning 13% 43% 37% 

Technical strategy and planning 17% 40% 27% 

Client Interface, Sales and Marketing 

Sales and marketing 32% 46% 25% 

Client support 41% 49% 19% 

Service Management 

Service strategy 12% 48% 40% 

Service design 24% 44% 16% 

Service transition 12% 28% 20% 

Service operation 16% 56% 16% 

Business Change 

Business change implementation 20% 40% 48% 

Business change management 16% 64% 28% 

Relationships management 8% 32% 20% 

Skills management 16% 36% 28% 

Procurement and Management Support 

Supply management 10% 40% 25% 

Quality and conformance 5% 45% 20% 

Data Skills 

Analysis 33% 63% 25% 

Geographical analysis 8% 58% 13% 

Source: ekosgen Digital Technologies survey, 2016 

 

Future recruitment challenges  

6.25 There is a strong sense that organisations expect to be recruiting for more Digital 

Technologies roles over the next year, and this is true for both the private and public sectors. Around 

one third of employers expect at least a 15% increase; one third expect an increase of up to 15% and 

a similar proportion anticipate no change in the number of vacancies.  

6.26 No organisation surveyed expected their number of Digital Technologies vacancies to fall over 

the next 12 months, strong evidence that these types of skills are in high demand, and will be 

increasingly so. 
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Figure 6.8 

 
 

6.27 Over half of organisations (55%) expect a change or restructuring in their business model to 

influence their Digital Technologies recruitment needs, and this is slightly more prevalent for the 

private sector. Changing customer needs, a high staff turnover and the availability of funding are also 

concerns for around four in 10 respondents who believe they will affect their future recruitment needs. 

The availability of funding is a larger concern for the public sector than the private sector. 

6.28 Few businesses think that inward investment will alter their recruitment needs. 

6.29 Some, newer and high growth companies have yet to experience any significant issues 

regarding staff retention. Due to the scale and challenge of growth experienced, there has been 

limited attrition or loss of staff to competitors or other sectors.  Where companies are experiencing 

such change for the first time, the rates are relatively low, and are considered to be part of an 

observed ‘natural’ 3/4 –year cycle, where staff members progress or seek a new challenge after a 

period of time.  Only in a minority of instances are staff members approached by other companies. 

Figure 6.9 
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6.30 Finding personnel with the necessary skills and experience is expected to be the main 

challenges for businesses over the next 12 months. This was reported by two thirds (67%) of 

respondents, and suggests businesses expect there to be a shortage of suitable potential candidates.  

To an extent, this is due to the expectation of recruiting organisations on new recruits to meet very 

specific, high-level skills needs.  A number of employers stated that they ‘set the bar high’ in terms of 

recruitment, and recognise that this is the same for many other organisations. Therefore, competition 

for new recruits is accepted. One third of the businesses surveyed stated that having competition from 

other employers is an expected challenge. A similar proportion (33%) also see time taken to recruit 

new staff members as a particular challenge.   

6.31 Anticipated future recruitment challenges vary little between the private and public sectors.  

Figure 6.10 

 
 

6.32 Despite 70% of respondents having recruited software/solution development and 

implementation skills over the past 12 months (see Figure 6.7), this is the skills area that businesses 

feel will have the most recruitment challenges over the next 12 months, possibly due to the anticipated 

recruitment competition from other employers, as stated above.  

6.33 Two thirds of respondents (66%) had recruited client interface, sales and marketing skills over 

the past 12 months, although only one third (35%) felt there would be future recruitment difficulties 

around this area, suggesting that many find this type of recruitment straightforward. However, around 

one quarter (27%) had recruited data skills recently, and a similar proportion (25%) reported 

anticipated future challenges with this, suggesting it is a more challenging type of skill to recruit. 
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Figure 6.11 

 
 

6.34 Employers anticipate challenges with recruiting all Digital Technologies skills at the 

experienced, technical and operational level, rather than the managerial/director level or at entry/basic 

level. As shown at Figure 6.12, a high proportion of employers (43%) use freelance contractors, and 

this may be currently being used as a solution to fill skills gaps at this experienced level. 

6.35 Although many employers have recruited experienced software/solution development and 

implementation skills over the past 12 months, they still report this to be an area that they anticipate 

recruitment challenges over the next 12 months. Indeed, 88% of employers who anticipate challenges 

with software/solution development and implementation recruitment believe that this will be with 

experienced systems development roles.  

6.36 There are also expected challenges around recruiting experienced personnel for strategy and 

architecture type roles, such as technical strategy and planning, business change roles, such as 

business change management or implementation, and data skills such as analysis. These are 

expected for both the private and public sector.  

6.37 Few employers expect it to be challenging to recruit entry-level Digital Technologies skills, 

particularly around strategy and architecture, service management and business change. 
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Table 6.3: Anticipated Digital Technologies recruitment challenges over the next 12 months 

Skills Types 
Entry, basic, 

apprentice 

Experienced, 

technical, 

operational 

Manager or 

director 

Software/Solution Development and Implementation 

Systems development 19% 88% 6% 

Human factors 21% 47% 6% 

Installation and integrations 19% 53% 3% 

Strategy and Architecture 

Information strategy 17% 44% 19% 

Advice and guidance 11% 50% 14% 

Business strategy and planning 11% 44% 19% 

Technical strategy and planning 11% 69% 8% 

Client Interface, Sales and Marketing 

Sales and marketing 23% 61% 25% 

Client support 32% 50% 11% 

Service Management 

Service strategy 18% 45% 14% 

Service design 9% 64% 14% 

Service transition 9% 45% 18% 

Service operation 27% 55% 9% 

Business Change 

Business change implementation 0% 64% 20% 

Business change management 8% 68% 16% 

Relationships management 8% 40% 20% 

Skills management 4% 44% 20% 

Procurement and Management Support 

Supply management 13% 33% 27% 

Quality and conformance 20% 47% 27% 

Data Skills 

Analysis 42% 70% 15% 

Geographical analysis 30% 48% 12% 

Source: ekosgen Digital Technologies survey, 2016 

 

Recruitment gaps 

6.38 Businesses use a variety of methods to address recruitment needs, most commonly 

internships/work placements (52%), graduates (47%), and freelance contractors (43%). Sole traders 

and small businesses are more likely to use freelance contractors than larger employers, as are 

sectors outside finance and ICT/digital technologies, to try to meet their Digital Technology needs. 

Smaller proportions use apprenticeships and agency staff to satisfy recruitment needs. One quarter of 

businesses do not use any of these recruitment methods.  

6.39 Internships or work placements are equally as common in the private and public sectors, while 

apprenticeships are more prevalent in the public sector. This perhaps reflects the limited level of 

engagement that businesses have with schools, and also with FE colleges. A greater degree of 

engagement at this level may see greater use of work placements within private sector organisations.  

Similarly, the ‘grow your own’ approach to Digital Technologies skills that is becoming evident in some 

parts of the public sector may perhaps see more interns recruited amongst public sector 

organisations. 
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Figure 6.12 

 
 

International recruitment  

6.40 Over one third (37%) of respondents had recruited Digital Technologies skills internationally. 

This is much higher in the private (41%) than the public sector (17%).  As would be expected, large 

(55%) and medium-sized (58%) employers are more likely to recruit these types of skills internationally 

than small employers (23%).  Financial services (60%) and the ICT/Digital technologies (57%) sectors 

are far more likely to recruit international Digital Technologies skills than other sectors (23%). 

6.41 Reasons for recruiting such skills internationally varied, although over half (55%) stated that it 

was to address a specific skills or experience requirement, as shown in Figure 6.13. A slightly smaller 

proportion did so due to the benefits from having a diverse workforce, or because of a shortage of UK 

applicants for these skills vacancies.  

6.42 Finding more cost-effective talent, or staff with language or inter-cultural skills was less of a 

recruitment factor for employers. For those who gave ‘other’ reasons, international recruitment tended 

not to be on purpose: 

“Open recruitment, best candidate on the day” (public sector organisation) 

“They applied and had the required experience” (private sector business) 

6.43 However, there were a few respondents who were specifically targeting international recruits 

for Digital Technologies, as shown by the following: 

“Usually better written, oral and personal skills than UK applicants” (private sector 

business) 

“[because they are] native speakers for customer requirements” (private sector business 

which mainly operates in Europe) 

6.44 Nevertheless, the view from consultations is that businesses do have a preference for local 

talent.  One consultee stated that this was due to Scottish workers having a higher retention rate.  
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Than overseas recruits.  Anecdotal evidence suggests that there is a degree of leakage to other parts 

of the UK, and London in particular, with overseas recruits. 

Figure 6.13 

 
 

6.45 International Digital Technology recruits predominantly come from Europe. As shown in Figure 

6.14, two thirds of employers who have recruited internationally report Europe to be the top origin of 

recruits. Asia is another common origin of recruits, as is North America. Few employers have recruited 

talent from Africa, Australasia or South America. 

Figure 6.14 

 
 

6.46 The vast majority of businesses that have not recruited internationally have had no need to. 

Figure 6.15 presents reasons why those who haven’t recruited internationally have not done so. 

6.47 Although most non-international recruiters have not need to, there is a feeling, from one in 10 

employers, that they do not have sufficient knowledge of how to recruit internationally, and perhaps 

there is an opportunity to support such employers in these activities. Fewer businesses stated that 
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immigrations rules, or that experiences of immigration process in Scotland, were a reason for not 

recruiting internationally.  Very few reported that Scotland’s reputation compared to competitor 

markets was a factor in not recruiting international employees. 

6.48 Some of the other reasons for not recruiting internationally include the following:  

“The senior team is being source locally, but we will recruit the best talent we can find 

from across the globe if it is not available in Edinburgh” (private sector business) 

“We hired a fantastic UX intern from South Korea but due to problems at her end with her 

university she was unable to come.” (private sector business) 

“We utilise third parties who have international capabilities” (private sector business) 

“The money factor, feels like it would be more expensive and more capacity intensive” 

(public sector organisation) 

Figure 6.15 

 
 

6.49 A similar pattern follows for employer considerations of international recruitment barriers as 

shown in Figure 6.16.  A lack of know-how is reported by almost half (46%) of respondents.  

Immigration rules and regulations were seen as a challenge by over a third (38%) of employers. 

6.50 Other responses identified the cost involved as a barrier, though for different reasons for the 

public and private sectors.  Whilst some businesses saw it as “costly to recruit from overseas”, “public 

sector funding constraints/cost of relocation” were identified by a public sector organisation. Only two 

respondents consider the outcome of the referendum on membership of the European Union to be a 

barrier. This is perhaps a positive finding given the negativity that has been surrounding the planned 

departure from the EU, although the longer term impacts of this are discussed later in this section.    
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Figure 6.16 

 
 

6.51 There are potential issues with the ‘Tier 2’ sponsorship licence process that employers go 

through. Over one third (36%) of employers who have recruited Digital Technologies skills 

internationally have a ‘Tier 2’ sponsorship licence to recruit non-European Economic Area (EEA) 

Digital Technologies talent. However, over half (53%) of these found the sponsorship process to be 

difficult; 42% reported it to be average and only 5% felt it was easy. 

6.52 While the effect of the outcome of the EU membership referendum has been less negative 

than expected in the immediate term, the longer term impacts are still uncertain. A number of industry 

commentators and companies have expressed concerns that the outcome will adversely affect 

companies’ abilities to find the talent they need in order to thrive.
78

 This view is supported by the 

findings of the survey.  Although a sizeable proportion felt that it was too early to comment on the 

impact that the planned exit from the EU will have on staff recruitment and retention, those who did 

have a view tended to be negative about the impacts. 

6.53 A quarter of employers (24%) believed that the planned exit from the EU would have no 

impact on their ability to recruit internationally, while almost one third (31%) felt it wouldn’t affect their 

ability to retain international staff.  However, the referendum outcome would have a negative impact 

on recruiting international staff for 44% of employers, and on retaining international staff for 40% of 

employers.  Very few surveyed employers believed that it would have any kind of positive impact on 

these activities. 

                                                      
78

 The National (2016) Trailblazing Edinburgh animation software firm Speech Graphics warns Brexit could hamper recruitment 
of top talent 
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Figure 6.17 

 
 

Current workforce skills issues 

6.54 As discussed previously with regard to recruitment, having a workforce with the right technical 

skills or experience is the biggest challenge for employers currently. 82% of businesses report it as 

being at least a ‘slight issue’, with a third (32%) stating it is a ‘significant issue’. The increasing 

university and college provision of Digital Technologies skills, and the fairly recent introduction of 

Foundation and Graduate Level Apprenticeships should help to support candidates with the necessary 

technical skills to fill Digital Technologies roles. 

6.55 Similarly, almost two thirds (63%) of employers find it difficult to recruit people with the 

necessary employability or work readiness skills.  This is an issue that increasingly affects other parts 

of the economy.  Conversely, almost nine in 10 employers feel that they have the correct basic skills in 

the organisation, such as literacy and numeracy. 

6.56 The quality and relevance of school, Modern Apprenticeship, college and university provision 

is not an issue at all for over half of respondents. This contrasts with evidence from consultations, 

where the quality and relevance of course content and teaching at school level in particular impacts 

negatively on generating a sufficient pipeline of students for colleges and universities, and also on the 

perception or image of the Digital Technologies sector. 
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Figure 6.18 

 
 

6.57 As with anticipated future recruitment challenges for Digital Technologies skills, businesses 

mainly have current issues in software/solution development and implementation and client interface, 

sales and marketing skills, with 70% and 66% respectively identifying these as particular skills issues. 

This is reinforced by evidence gained from consultations, where a number people expressed the view 

that finding highly skilled developers is an on-going challenge, due to the level of competition for such 

staff but also due to the level of skills required – making it difficult for entry level graduates and other 

education leavers to take on such jobs.  Again, procurement and management support is not an area 

that employers tend to feel they have skills issues in, where only 22% of surveyed businesses 

consider this an issue. 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Don’t have the correct basic skills (literacy, numeracy, etc.) in 
the organisation 

Quality/relevance of school provision does not meet our 
needs 

Quality/relevance of Modern Apprenticeship provision does 
not meet our needs 

Quality/relevance of college (FE) provision does not meet our 
needs 

We have an ageing workforce 

Quality/relevance of university (HE) provision does not meet 
our needs 

Don’t have the correct leadership and management skills in 
the organisation 

Difficult to keep pace with technological change 

Difficult to keep pace with the growth of the business 

Unable to provide the amount or types of training for our staff 
that we would like 

Don’t have the correct technical skills in the organisation 

Difficult to recruit people with the necessary employability or 
work readiness skills 

Difficult to recruit people with the right technical skills or 
experience 

Which of the following are skills issues for your organisation, 
currently? 

Source: ekosgen Digital Technologies survey, 2016; n=136 

Not an issue Slight issue Moderate issue Significant issue 



 Scotland’s Digital Technologies: Research & Analysis Report  

   84 

Figure 6.19 

 
 

6.58 Current skills issues mirror what employers believe will be skills challenges in future, which are 

outlined in the following section. Current skills issues exist predominantly in experience, technical and 

operational roles, and to an extent in managerial and director roles. Few employers suffer from skills 

issues in entry level roles, as Table 6.4 shows.  

6.59 Within the skills types, skills issues at the experienced, technical and operational level exist in 

technical strategy and planning roles (81%), systems development roles and data analysis roles (both 

75%), in particular. Public agencies outside of local government identify modelling and data analytics 

as a core skills gap. 
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Table 6.4: Where current Digital Technologies skills issues exist 

Skills Types 
Entry, basic, 

apprentice 

Experienced, 

technical, 

operational 

Manager or 

director 

Software/Solution Development and Implementation 

Systems development 23% 75% 25% 

Human factors 13% 62% 23% 

Installation and integrations 13% 63% 21% 

Strategy and Architecture 

Information strategy 12% 69% 35% 

Advice and guidance 8% 73% 35% 

Business strategy and planning 8% 65% 35% 

Technical strategy and planning 12% 81% 31% 

Client Interface, Sales and Marketing 

Sales and marketing 23% 51% 51% 

Client support 26% 54% 28% 

Service Management 

Service strategy 13% 70% 39% 

Service design 17% 57% 43% 

Service transition 13% 48% 39% 

Service operation 22% 61% 30% 

Business Change 

Business change implementation 13% 54% 58% 

Business change management 13% 46% 58% 

Relationships management 17% 46% 42% 

Skills management 17% 42% 29% 

Procurement and Management Support 

Supply management 19% 57% 48% 

Quality and conformance 19% 62% 24% 

Data Skills 

Analysis 34% 75% 19% 

Geographical analysis 25% 66% 19% 

Source: ekosgen Digital Technologies survey, 2016 

 

6.60 In terms of coding and programming skills, 40% of employers have a requirement for HTML 

and Java language skills – related to a skills gap in web development identified through consultations 

– and a slightly smaller proportion for SQL skills. Wider evidence shows SQL and Java to be the 

highest demanded programming languages in the UK in 2016.
79

  Around one third of employers have 

a necessity for CSS and C++ language skills. Ruby programming skills are not a requirement for the 

majority of employers surveyed, though this too features amongst some of the most demanded 

programming language skills.
80

 

6.61 One quarter of employers (26%) report that they require no specific skills, just the ability to 

learn coding and programming quickly.  Teaching at a university level tends to be done on a ‘language 

in abstract’ basis; that is, teaching may be undertaken predominantly in one coding language such as 

Java, but the emphasis is on generic software skills that have wide applicability, and facilitate quick 

learning of new languages.   

                                                      
79

 http://www.techworld.com/picture-gallery/careers/uks-top-12-most-in-demand-programming-languages-3612638/ and 
http://www.codingdojo.com/blog/9-most-in-demand-programming-languages-of-2016/  
80

 http://www.tiobe.com/tiobe-index/  
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Figure 6.20 

 
 

6.62 Evidence from consultations indicates that some larger employers work in partnership with 

training providers to monitor existing skills issues, on a monthly basis.  This allows for a more pro-

active monitoring of skills needs, with both businesses and trainers able to adjust training and/or 

recruitment approaches accordingly. 

6.63 It was also noted through consultations that upskilling or re-skilling of the existing workforce is 

a particular challenge.  Such continuing professional development of more mature, experienced 

members of the Digital Technologies workforce is seen as essential to enable he existing workforce 

adapt to the changing demands of the role as technology evolves and changes.  In one sense, this is 

perhaps almost as important as securing an adequate supply of new entrants to the sector, to make 

sure that all parts of the workforce are able to adapt to and work effectively within a changing 

environment.  It was noted by some consultees that education and training, and thus much of the skills 

pipeline, is set up predominantly for new entrants, and does not necessarily meet the needs of the 

existing workforce. 

6.64 This is perhaps especially true for sectors outside Digital Technologies.  One consultee noted 

that, with regard to the Health sector, “the [workforce] generation most needed to implement changes 

in the use of Digital Technologies are perhaps the least likely to do so”.  It is also a particular 

challenge where subject experts are required to either undertake Digital Technologies-related tasks as 

part of their role, or make significant use of Digital Technologies in their day-to-day work, e.g. for data 

analytics. 

Cybersecurity 

6.65 Cybersecurity is of growing importance in the Digital Technologies sector.  Some public bodies 

are seeking to grow cybersecurity skills as part of a wider ‘grow your own’ approach to developing the 

necessary technical skills. 

6.66 As identified above, there is an opportunity to further develop cybersecurity skills in Scotland, 

and a need for employers to be supported in the area of cybersecurity and securing information skills 

development.  Almost three quarters (73%) report as having some or most of the required skills to 

ensure the security of their systems.  Similarly, 73% have some or most of the information security 

skills required. 
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6.67 Public sector organisations have a slightly greater need for cybersecurity skills than the private 

sector, and addressing this forms part of the wider Digital Transformation work being undertaken by 

the Scottish Government across Scotland’s public sector organisations.  However, the levels of 

information security skills are broadly similar between the two sectors. 

Figure 6.21 

 
 

6.68 There were similar results when employers were asked about their skills and training needs for 

in the cybersecurity field.  Around half of employers reported having most or all of the skills and 

training necessary to prepare for, respond to, and recover from cyber-attacks.  A similar proportion felt 

that they had most or all of the skills or training needed to become cyber resilient, whilst most 

employers had the skills or training to an extent.  It is evident that there is a demand for training and 

skills in the cyber security field for employers with a Digital Technologies component. 

Figure 6.22 
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Graduates 

6.69 The vast majority of respondents (81%) recruit or employ graduates. This is more prevalent in 

the private sector (85%) than the public sector (60%). There is little difference in the recruitment of 

graduates by employer size, with small employers just as likely to employ graduates as medium and 

large-sized businesses. However, by sector, financial services employers are more likely to recruit 

graduates overall than ICT/Digital technologies employers or businesses in other sectors; indeed, all 

financial services respondents recruit or employ graduates.  However, this does not relate only to 

graduates in ICT/Digital Technologies-related courses. 

6.70 Nearly half of employers (45%) prefer the graduates they recruit to have studied Computer 

Sciences subjects, while a third (34%) prefer Engineering or Technology specialisms. Other subjects 

that are popular amongst employers are Mathematics, Data Science and Creative Arts and Design. 

Just over one in 10 of employers were indifferent to what subjects graduates specialise in, and 15% of 

employers preferred ‘other’ subjects such as Economics, Accounting and Finance, Cyber Securities, 

Law and Marketing.  There is some evidence to suggest that subject preference varies by role 

requirement: it was reported through consultations that recruits to more digital commerce- and user 

interface-related roles were more likely to be from non-subject-specific graduates, and recruited for 

agile, innovative skillsets. 

6.71 Some organisations offer graduate and postgraduate internships. This is a fairly common 

approach in the public sector, with some public sector employers offering internships to Masters and 

PhD students in particular.  As well as meeting a skills need, this offers the organisation the 

opportunity to upskill the student, and help to make them ‘Digital Work ready’. 

Figure 6.23 

 
 

Apprentices 

6.72 Although based on a low sample size, public sector employers tend to be more willing to 

recruit Modern Apprenticeships (MAs) or Graduate Level Apprenticeships (GLAs) than private sector 

employers, although there is an apparent appetite for apprentices across both sectors.  
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the most popular amongst employers, with around one third interested in recruiting both MAs and 

GLAs from these fields.  

6.74 Only a small proportion of employers were interested in recruits from Financial services 

disciplines.  

Figure 6.24 
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Figure 6.25 

 
 

Under-utilisation 

6.77 The vast majority (85%) of employers report no under-utilisation amongst their Digital 

Technologies workforce, and this is higher for the private sector (88%) than the public sector (72%). 

Where under-utilisation does exist, it tends to be with experienced personnel rather highly experienced 

personnel, graduates or apprenticeships. 

6.78 Within the private sector, Digital Technologies under-utilisation is more prevalent in the 

financial services sector (45%) than the ICT/digital technologies sector (15%) or all other sectors (5%). 

Under-utilisation is also more common in medium and large-sized employers, ranging between 20-

40%, when compared to just 8% in small employers. 

Figure 6.26 
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Future workforce skills issues 

6.79 As with current workforce skills, employers anticipate the most significant Digital Technologies 

skills issue over the next 12 months to be their ability to recruit people with the right technical skills or 

experience. One quarter of employers feel this will be a significant issue. 

6.80 Over 60% of employers feel that keeping pace with the growth of the business, not having the 

correct technical skills in the organisation, and recruiting those with the required work readiness skills 

will be, to varying extents, Digital Technologies skills issues over the next 12 months.  

6.81 Again, as with the current Digital Technologies skills issues faced, the quality or relevance of 

education (HE, FE, MAs and school) provision, and not having the correct basic skills such as literacy 

and numeracy are not anticipated challenges for the majority of employers. 

6.82 Private and public sector employers have similar views on these anticipated Digital 

Technologies skills challenges.  

Figure 6.27 
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6.84 As with software/solution development and implementation being the largest skills issue 

currently, employers believe that these skills will remain the most important skills, and also become 

more important over the next 12 months. Over four in 10 employers report that client interface, sales 

and marketing, data skills, business change and strategy and architecture skills are set to become 

more important also. 

6.85 A theme running through the survey was that procurement and management support is not a 

major skills issue for employers, and indeed eight in 10 employers think that this will not change in the 

future. Service management is another skills area that, on the whole, will not become more important. 

6.86 There are slight variations between private and public sector views. Business change and data 

skills are becoming more important in the public sector, while client interface, sales and marketing 

skills are anticipated to become more important in the private sector. 

Figure 6.28 
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This is interesting, given the increasing prominence of Massive Open Online Courses (MOOCs), 

which tend to be provided for free or a comparatively small charge, and the current climate of reducing 

public budgets. Only a small number of private sector organisations stated that they do not provide 

any training.   
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Figure 6.29 

 
 

6.89 Of those businesses that have difficulties accessing training, the main reason across both 

private and public sector organisations was not having the budget to deliver any training. Public sector 

organisations were more likely to report that the ‘pressure or time demands’ of work makes it difficult 

to release staff for training, whereas private sector employers were more likely to indicate that their 

staff organise their own training.  

6.90  Some employers see learning opportunities through user groups and peer support groups as 

critical.  These groups are seen as containing the most skilled and experienced people, and are 

therefore considered critical for knowledge transfer, particularly as the same people are likely to be at 

the cutting edge of change in the Digital Technologies sector. 

6.91 Regardless of the amount of training provided by respondent organisations, over half of all 

respondents (53%) indicated that they would like to provide more Digital Technologies skills training to 

their staff.  
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The current education system for Digital Technologies 

Suitability 

6.92 Employers were also asked questions regarding the current education system in Scotland and 

how well it supports organisational needs, in terms of providing suitable recruits who are workready 

and equipped with the required technical and employability skills.  When comparing the workreadiness 

of all education leavers, employers considered Graduates (16%), Graduate Apprentices (14%) and 

Postgraduates (13%) as being ‘very well’ equipped with the required technical and employability skills.  

Despite surveyed employers reporting that the relevance and quality of school provision is not 

currently a skills issue (see Figure 6.18), school leavers were considered to be the least equipped of 

all education leavers, with almost half of employers (47%) rating them as not very well, or not at all 

well, equipped. There is a wider acknowledgement amongst employers and stakeholders that schools 

are not necessarily equipped with up-to-date skills in order to teach Computing and ICT effectively. 

Some suggest that this is due to a lack of resource and access to appropriate CPD for teaching staff, 

whilst others put this down to limited engagement with industry, and thus exposure to industry trends. 

6.93 When comparing the views of public and private sector organisations, those in the public 

sector were more likely to view Modern Apprentices as being very or fairly well equipped with the 

required technical and employability skills desired to support organisational needs (56% vs. 31%). 

This is perhaps down to a greater understanding in the public sector of apprentices, due to their 

willingness to recruit them (see 6.67). 

Figure 6.31 
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institutions in Scotland (12%), and moderate engagement (16%) with colleges/FE intuitions in 

Scotland.  

6.96 A higher proportion of public sector organisations reported having good or strong levels of 

engagement with schools or colleges in Scotland, compared to the private sector. Both public and 

private organisations reported having high levels of non-engagement with FE/HE institutions 

elsewhere in the UK, Europe and the rest of the world (over 80% for the private sector and over 70% 

for the public sector).  

Figure 6.32 
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recent industry engagement at school level. Though some businesses recognise that there are some 

schools who excel in Computing and ICT teaching, the wider picture is inconsistent, and there is a 

perception that the curriculum needs to be more wide-ranging and engaging than it currently is.  There 

is also a consensus that the curriculum, and Digital parts of the curricula for other subjects, need to 

retain interest, as this is the point at which students need to be encouraged to consider Digital 

Technologies as a career choice.  There is a suggestion from employers and stakeholders alike that 

there needs to be greater demonstration of the applicability and relevance of Digital Technologies to 

delivery of products and services in the economy, and also to developing solutions for issues in 

society. 

Summary 

6.100 The Digital Technologies employer skills survey is a robust evidence base on the current and 

anticipated skills issues and recruitment challenges for Digital Technologies employers in Scotland, or 

those with a significant component of digital activity in their organisation. 

6.101 On the whole, market conditions have improved moderately over the last three years for 

employers, and they are more optimistic about their growth opportunities over the next three years.  

6.102 Despite there being a wide range in the number of vacancies held, there is an average of 

around three Digital Technologies vacancies per employer, higher in the private sector. Half have 

recruited Digital Technologies skills in the past year, and most of this recruitment has been centred on 

software/solution development and implementation and client interface, sales and marketing skills. 

Recruitment of these skills has been at varying levels, although employers have tended to recruit 

experienced personnel, as opposed to entry-level or managerial staff. 

6.103 Employers anticipate a rise in their Digital Technologies vacancies over the next 12 months, 

and this increase will be dictated by changes in business models, customer needs, staff turnover and 

funding. Finding potential Digital Technologies staff with the necessary technical skills and experience 

is a major concern for employers, and this is also the biggest skills issue faced by employers currently, 

particularly those with software/solution development and implementation skills. Skills issues also exist 

in client interface, sales and marketing roles. 

6.104 There will be challenges with recruiting personnel at the experienced, technical and 

operational level across all Digital Technologies skills areas. Where under-utilisation of Digital 

Technologies skills exists, it is at this experienced level. Recruiting entry-level or manager or director 

level staff will be less of a challenge for employers. 

6.105 Around one third of employers have recruited Digital Technologies talent from abroad, typically 

Europe, and these tend to be larger, private sector organisations in the finance or ICT sectors. They 

do so to address specific skills requirements. Those that don’t recruit internationally have no need to, 

although employers see a lack of know-how as a barrier to international recruitment, and, to a lesser 

extent, the current immigration process rules and regulations. Employers also feel the ‘Tier 2’ 

sponsorship process could be streamlined.   

6.106 Employers have a wide and varied requirement for coding and programming skills, with the 

most common language skills required being HTML, Java and SQL, and this chimes with recent wider 

industry evidence on the most demanded languages. 
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6.107 There is a definite demand for cyber security skills and training, as an area that is growing in 

importance.  There are clear opportunities here to meet this demand, and develop cybersecurity 

capability in Scotland’s businesses and public sector organisations. 

6.108 Most employers recruit graduates, although more so in the private than the public sector, and 

computing science and engineering and technology specialists are in highest demand. Some 

employers also use MAs and GLAs, and do not differentiate between the two apprenticeship types. All 

current frameworks are relevant for employers. Those that do not use apprenticeships feel they are 

not at the right level, or recruit graduates instead. On the whole, employers feel that the quality and 

relevance of education provision, through universities, college, apprenticeships and schools, is not an 

issue with regards to Digital Technology. 

6.109 Future skills issues are expected to mirror current issues, which include recruiting staff with 

the necessary technical skills and experience, or upskilling the incumbent workforce so that they have 

the right skills and experience. Keeping pace with business and industry growth is also an issue. All 

skills areas will become more important over the next year, particularly software/solution development 

and implementation, client interface, sales and marketing and data skills. Digital Technologies skills in 

procurement and management support are not an issue for employers. 

6.110 Although private and in-house training providers are used for Digital Technologies training by 

some, there is a definite appetite for support for more Digital Technologies training. Employers have 

very little engagement with education providers on Digital Technologies matters, and this is an area 

that can be promoted to ensure that the skills and work-readiness of learners meet industry 

requirements. 
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7 The Digital Technologies sector in Scotland: Key 

messages and conclusions 

Introduction 

7.1 The preceding chapters set out an extensive analysis of evidence relating to the Digital 

Technologies sector, and the Digital Technologies workforce in other sectors, and the challenges 

facing it in terms of skills provision.  This chapter sets out the conclusions drawn from this analysis, 

with which to inform future skills investment planning for Digital Technologies skills and capabilities in 

the workforce. 

The structure of the Digital Technologies industry and workforce 

7.2 The Digital Technologies sector is complex: it is rapidly changing in terms of the technology 

being used to deliver products and services, and therefore the skills required to do this.  The sector’s 

enterprises constitute around 5% of Scotland’s business base and both the size of the sector, and the 

proportion of the economy it constitutes, has grown over the last five years or so.  There has been 

clear growth in programming and consultancy in particular, evidence of the increasing demand for 

these services.  Both the business base and workforce is concentrated in the Central Belt, with clear 

concentrations of sub-sector specialisms in particular local authority areas.  However, there is 

evidence to suggest some growth in the sector in local economies outside the Central Belt, such as in 

Aberdeen, and also more rural parts of Scotland.  The Digital Technologies sector therefore appears 

to be spreading, so other areas are beginning to be better-placed to benefit from the economic 

impacts that the sector brings – and there is a clear need to make sure that the skills are there too. 

7.3 Whilst the sector only accounts for around 60,100, or 2% of total employment in Scotland, 

employment in Digital Technologies occupations is much higher at around 91,600, accounting for 

some 55% more workers, i.e. more than half again work outside the sector.  This is significant, and 

illustrative of the increasing use of Digital Technologies skills in other sectors, and also demonstrates 

that Digital Technologies is a critical component of the economy as a whole. 

7.4 The sector has a higher rate of full-time employment than the economy overall, indicative of 

the gender balance in the sector, which is heavily weighted towards men.  Women are less likely to 

work full-time than men for an array of organisational, cultural and societal barriers, including the fact 

that women continue to have a disproportionate share of the burden of care for children in families.  

This is a problem across all STEM industries. 

7.5 Importantly, the level of employment in Digital Technologies occupations is higher than 

previous estimates have suggested.  It has also already exceeded previously forecast employment 

figures for Digital Technologies occupations by 2020 some five years early. 

7.6 In considering the distribution of Digital Technologies professionals throughout Scotland’s 

economy, it is clear that Digital Technologies is an integral part of the whole economy.  More Digital 

Technologies professionals work outside the Digital Technologies sector than work in it.  Though the 

sector is growing, it is growth of the number of Digital Technologies professionals in other parts of the 

economy that is driving growth in the level of employment in the Digital Technologies workforce. 

7.7 Arguably, Digital Technologies can be considered more than just a sector in its own right.  

Indeed some stakeholders believe that it should not be considered a sector at all, but rather a 
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discipline or capability within all industries.  It is widely acknowledged as being more and more critical 

and integrated with all parts of the economy, and therefore it is increasingly difficult to disaggregate 

Digital Technologies from other sectors.  This is evident across the economy, from Financial services 

and the emergence of FinTech, to Telehealth/e-Health, to the Digital Transformation agenda in 

Scotland’s public service being led by the Scottish Government. 

7.8 These industrial and occupational characteristics all have implications for skills planning, and 

especially in terms of meeting the need for a sufficient volume of skilled workers to meet expansion 

demand in all parts of the economy.  Evidence suggests that existing skills demand is unlikely to be 

met if current forecasts for employment growth in the Digital Technologies sector are realised.  With 

Digital Technologies underpinning Scotland’s economic growth and its use increasingly prevalent in 

business and society, employment demand is unlikely to fall. 

The current skills pipeline for Digital Technologies 

7.9 There is a broad spectrum of qualifications available to students, to develop the skills required 

to support Digital Technologies.  Though qualifications are available at a number of different levels 

across FE and HE, the majority of students in Scotland are studying at university, though some are 

also undertaking HE-level education at an FE college setting. 

7.10 College enrolments have fallen in the three years to 2014/15, and this reduction has been in 

SCQF 5 and below, or in courses which offer other, or no qualifications.  For SCQF 6-12, the number 

of enrolments has remained broadly stable.  Importantly, learning delivered in Computing and ICT at 

FE colleges is intensive, demonstrating the time and resource committed to teaching and studying 

‘harder’ Digital Technologies skills.  The gender balance of FE college students is predominantly male, 

and broadly reflects the gender split of the Digital Technologies workforce. 

7.11 Modern Apprenticeships make up a modest proportion (c.4%) of the skills pipeline, and 

enrolments have increased in recent years.  The geographical spread of MA provision is concentrated 

in the Central Belt, reflecting the pattern of the Digital Technologies sector.  Like FE college education, 

enrolments in Digital Technologies-related MA frameworks are heavily skewed towards males (85% 

across the three frameworks). 

7.12 University enrolments in Computing and ICT courses have continued to gradually increase 

over the last few years.  Again, the gender split is imbalanced and predominantly male, with men 

accounting for three quarters of all Computing and ICT students, and there is an even higher 

prevalence of males enrolled on Computer Science courses.  While almost all universities in Scotland 

offer Digital Technologies-related courses, some universities such as the University of Edinburgh have 

a comparatively high proportion of postgraduate enrolments in comparison to other institutions. 

7.13 Based on school leaver, college leaver and graduate destination data, there could be around 

6,000 or so possible entrants to the sector.  It should, however, be noted that these should be seen as 

people who could be attracted into the Digital Technologies sector or occupations, rather than this 

being a pipeline of people who will become entrants into either the Digital Technologies sector or 

Digital Technologies occupations. 

7.14 When considering wider subjects with a computing component, the potential pipeline of skills 

is understandably, much larger.  There are a wide range of subjects, such as engineering, physical 

sciences, creative & digital media that contain an element of Digital Technologies-related course 

content. Whilst these cannot necessarily be considered part of the direct education and training 

pipeline, it is important to recognise this since they teach relevant skills.  The research found some 
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evidence that Digital Technologies employers are starting to look more widely for relevant skills and 

capabilities, outside of traditional education and training pathways. They are looking for people with 

the aptitudes they need and the ability to learn and will provide training and learning to develop the 

specific skills required. 

7.15 The key question in terms of the supply of skills and new entrants to Digital Technologies is 

one of ensuring the supply of quality staff in sufficient quantity, and effort needs to be made early on in 

the skills pipeline.  Part of this challenge is retaining the interest of school pupils so that it remains 

attractive as a subject choice at college and later at university.  There is also a challenge, particularly 

at the school and college level, around demonstrating the increasing relevance and importance of 

Digital Technologies, and how it is applied across a growing range of sectors and roles to drive 

processes and deliver services and solutions.  

7.16 There is a growing argument that Digital Technologies should be considered an integral part of 

all subjects particularly at an early stage, rather than a distinct educational discipline taught in isolation 

from others.  This would help to overcome misconceptions about the sector, and also demonstrate 

Digital Technologies’ role in delivering products and services, and addressing societal challenges.  

Some employers are trying to address this alongside their work to demonstrate career opportunities in 

the sector by engaging more with schools.  This appears to be in addition to the range of programmes 

and initiatives currently being delivered to increase participation in Computing and ICT amongst 

school and college pupils.  Though some liaison exists between schools and universities, and also 

schools and colleges currently, schools may also benefit from a greater level of interaction with FE 

and HE institutions not just to address levels of interest in Digital Technologies as a subject, but to 

offer wider CPD and knowledge transfer opportunities for teaching staff.  This would help to keep 

teaching skills current, and raise the capabilities of schools in teaching Computing and ICT. 

Drivers of change for the Digital Technologies sector 

7.17 The Digital Technologies sector is growing, and the resultant demand for skills within the 

sector and also outside in other sectors is the key challenge for the sector.  The growing adoption of 

Digital Technologies across the economy, coupled with the rapid pace of technological change and 

innovation, means that more and new skills are required – and there is an accompanying need for 

employers and the workforce to adapt and develop the necessary skills to operate effectively.  The 

long-term growth forecast for Digital Technologies only serves to underline the importance of meeting 

this demand for skills.  Not meeting this skills need will invariably put pressure on all parts of the 

economy, and not just on the Digital Technologies sector.  Public services will undoubtedly come 

under greater pressure. 

7.18 The Digital Technologies sector’s workforce has a relatively mature age profile, like many 

parts of the economy.  However, there is evidence that the proportion of younger workers in Digital 

Technologies, particularly those aged 16-24, is increasing and the age profile of students in the skills 

pipeline is also getting younger.  Nevertheless, a considerable proportion of the Digital Technologies 

workforce is aged 45 and above, which presents a particular problem of skills replacement in the short 

to medium term.  While the situation may be different for Digital start-ups, which due to their nature 

attract a younger workforce, the ageing workforce is still a key issue.  The problem is further 

exacerbated in the public sector.  There appears to be a growing gap in the 30-45 age band, as a 

result of increasing competition for skills from the private sector, which leads to a talent drain. 

7.19 There is undoubtedly potential to increase the skills supply by broadening the appeal of the 

sector and Digital Technologies occupations, and attract a more diverse workforce, for example more 

women.  However, historic trends in the gender balance persist and shows no signs of changing in the 
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immediate term as the current cohort of FE and HE students are male dominated.  There are a range 

of organisational and cultural barriers that work against more women working in the sector and Digital 

Technologies occupations – such as lack of flexible working, masculine workplace cultures, 

subconscious bias in recruitment and work practices, a culture of long hours working and 

‘presenteeism’ and lack of appropriate support networks.  They are not specific to Digital 

Technologies, but common to many STEM and other sectors.  Nevertheless, these issues need to be 

addressed in order to make Digital Technologies more attractive as a career option for women, and 

retain those women already working in the sector.  This is important, as the demand for Digital 

Technologies skills is unlikely to be met by simply continuing to attract men. 

7.20 Allied to this, and important for all parts of the workforce, is the impact that Digital 

Technologies are having on workplace trends.  In particular, the increased flexibility and efficiency that 

such technology brings has the potential to increase participation in the labour market.  However, 

somewhat paradoxically such flexible working practices are less common in the Digital Technologies 

sector.   

7.21 Broadening the reach of recruitment into related professional and educational fields outside of 

Computing and ICT will also be an important aspect to addressing issues of skills supply.  That is not 

to underplay the importance of Mathematical and Computer Sciences.  Rather, there is a recognition 

that students from different disciplines offer a range of capabilities that can be applied in the Digital 

Technologies sector, and in delivering products and solutions using Digital Technologies.  This can be 

the case for engineering, geography, statistics, etc., where modelling and analytics are core skills that 

are suited to the changing requirements of the sector. 

Key recruitment and skills issues for employers 

7.22 Meeting the skills gap in the Digital Technologies workforce is therefore the main challenge, 

not just for the sector but for the wider economy.  It is evident that current supply is insufficient to meet 

current need and demand for appropriate Digital Technologies skills, and this is an issue that is 

anticipated to worsen in the immediate term.  There are particular skills challenges around 

software/solution development and implementation, client interface, sales and marketing, and data 

skills. 

7.23 Upskilling and re-skilling is also an important challenge for employers.  This is in part due to 

the need for continuing professional development, but also to enable the workforce to adapt to 

changes in technology and ways of working, rather than risk becoming a barrier to effective and 

efficient deployment of Digital Technologies solutions.  Much of the skills pipeline is considered to be 

set up for new entrants. 

7.24 There is also a sense that adaptability and an ability to respond to and deliver change is seen 

as an important attribute, alongside Digital Technologies capabilities, recognising that the deployment 

of such skills in other parts of the economy, or in specialist fields, can be as important as the Digital 

Technologies skills themselves. 

Conclusions 

7.25 It is recognised that the Digital Technologies sector – and wider Digital Technologies 

workforce – is facing some considerable challenges in securing an adequate supply of skills to meet 

both current and future needs.  It is clear that ensuring a supply of appropriately skilled new entrants is 

important, but equally there is a need for upskilling or re-skilling the existing workforce to adapt to 
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changes in technology and ways of working.  Additional research, focused on the changing skills 

requirements of the existing workforce, may help to understand this further. 

7.26 There is already a lot of work being undertaken by SDS, Scottish Government and strategic 

partners designed to capture the interest of more people, and young people in particular, and attract 

them to a career in Digital Technologies.  This is addressing the fundamental need of a greater 

volume of entrants to the sector.  It must be borne in mind, however, that entrants must have the right 

skills and understanding, and this is likely to become a more important consideration as the sector, 

and technology more generally, evolves and becomes increasingly complex. 

7.27 As well as greater numbers of workers, there is a need for the workforce to be resilient and 

agile, able to adapt quickly when needed to in a constantly evolving environment.  This will likely 

require a degree of planning on the part of employers, but also from stakeholders and education and 

training providers in terms of the skills provided, but equally it is arguable that there may be a need for 

the right flexible people, rather than the people that have until now been considered right for the sector 

and its roles. 
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Appendix 1: A sector definition for Scotland’s Digital 

Technologies sector 

Recent employment estimates from the Annual Population Survey (APS) have identified that the level 

of employment in the Digital Technologies sector in Scotland may have already surpassed levels 

forecast for 2020, and which inform the ICT and Digital Technologies Skills Investment Plan (SIP), 

published in 2014.  APS data for 2014 has identified that there were 84,400 employed in the ICT and 

Digital Technologies sector in Scotland, though more recent data has revised this downwards slightly.  

Nevertheless, there is a need to refine and revise sector estimates and subsequent forecasts for the 

Digital Technologies sector. 

SIC definition  

The starting point is arriving at agreed definition in terms of SIC codes.  There is a recognition that the 

economy is increasingly digital, and demand across sectors for digital skills is therefore increasing.  

Key for this research is to distinguish between those industries where there is a clear requirement for 

deep technology skills (e.g. coding, ICT equipment), and more broadly, those where there are digitally 

enabled skills needs (e.g. online marketing, retail sale of telecommunications equipment). 

For the purposes of this commission, and based on agreement with SDS and Steering Group 

partners, the focus is on the narrower definition, and on ‘hard’ Digital Technologies skills.  This is for 

clarity, and also to help enable identification of Digital Technologies professionals across other 

sectors. 

 

Existing definitions 

ONS provide interesting discussion piece on defining the Digital Economy (though not specifically the 

Digital Technology sector). 

It outlines two key definitions
81

: 

 OECD definition of Digital Economy (ICT Sector) 

 Department for Culture, Media and Sport (DCMS) extended definition of Digital Economy 

These are presented below, alongside the Tech Partnership definition (variations highlighted). 

                                                      
81

 See for example: ONS (2015) What defines the Digital Sector?, at: https://www.ons.gov.uk/ons/dcp171776_419158.pdf  

https://www.ons.gov.uk/ons/dcp171776_419158.pdf
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SIC 2007 
Code Industry  description OECD DCMS 

Tech 
P’ship 

18203 Reproduction of computer media   X 

261 Manufacture of electronic components and boards X X
82

 X 

262 Manufacture of computers and peripheral equipment X X X 

263 Manufacture of communication equipment X X X 

264 Manufacture of consumer electronics X X  

268 Manufacture of magnetic and optical media X X  

2731 Manufacture of fibre optic cables   X 

465 Wholesale of information and communication equipment X X
83

 X
84

 

4741 Retail sale of computers, peripheral units and software in 
specialised stores 

  X 

4742 Retail sale of telecommunications equipment in specialised 
stores 

  X 

581 Publishing of books, periodicals and other publishing 
activities 

 X
85

  

582 Software publishing X X X
86

 

591 Motion picture, video and television programme activities  X
87

  

592 Sound recording and music publishing activities  X  

60 Programming and broadcasting activities  X
88

  

61 Telecommunications X
89

 X8 X 

62 Computer programming, consultancy and related activities X X
90

 X 

631 Data processing, hosting and related activities; web portals X X
91

 X 

639 Other information service activities X X
92

  

9511 Repair of computers and peripheral equipment X X X 

9512 Repair of communication equipment X X  

 

Agreed SIC definition 

Some peripheral or unessential SIC codes are included in each of the definitions presented above.  

For example, the OECD definition includes wholesale of information and communication equipment, 

as does the extended DCMS definition.  The Tech Partnership definition includes this, and retail of 

information and communication equipment too.  The Tech Partnership definition also includes book 

publishing, publishing of newspapers, etc., as well as motion picture or video activities, radio and 

television broadcasting, etc. 

This definition is considered too broad.  On this basis, the following definition has therefore been 

agreed in consultation with Steering Group partners. 

                                                      
82

 DCMS definition includes 4-digit codes 2611 and 2612 
83

 DCMS definition includes 4-digit codes 4651 and 4652 
84

 Tech Partnership definition includes 4-digit codes 4651 and 4652 
85

 DCMS definition includes 4-digit codes 5811, 5812, 5813, 5814, 5819 
86

 Tech Partnership definition includes 4-digit ‘Other software publishing’ as well as 3-digit SIC code 
87

 DCMS definition includes 4-digit codes 5911, 5912, 5913, 5914 
88

 DCMS definition includes 3-digit codes 601, 602 
89

 OECD and DCMS definition includes 3-digit codes 611, 612, 613, 619 
90

 DCMS definition includes 4-digit codes 6201, 6202, 6203, 6209 
91

 DCMS definition includes 4-digit codes 6311, 6312 
92

 DCMS definition includes 4-digit codes 6391, 6399 
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Table A1.1: SIC definition for the Digital Technologies sector 

SIC 2007 
Code Industry description 

18203 Reproduction of computer media 

2611 Manufacture of electronic components 

2612 Manufacture of loaded electronic boards 

262 Manufacture of computers and peripheral equipment 

263 Manufacture of communication equipment 

264 Manufacture of consumer electronics 

268 Manufacture of magnetic and optical media 

2731 Manufacture of fibre optic cables 

5821 Publishing of computer games 

5829 Other software publishing 

611 Wired telecommunications activities 

612 Wireless telecommunications activities 

613 Satellite telecommunications activities 

619 Other telecommunications activities 

6201 Computer programming activities 

6202 Computer consultancy activities 

6203 Computer facilities management activities 

6209 Other information technology and computer service activities 

6311 Data processing, hosting and related activities 

6312 Web portals 

6399 Other information service activities n.e.c. 

9511 Repair of computers and peripheral equipment 

9512 Repair of communication equipment 

 

This definition is broadly similar to the OECD definition, with some inclusions – and exclusions – at a 

sub-sector level. 

SOC definition 

As the SIC code definition above only captures those employees working explicitly within the Digital 

Technologies industry, it is inevitable that a number of Digital Technologies workers, working in other 

sectors, are not captured by this definition.  Research suggests that this is an increasing problem.
93

  

Therefore, an occupation-based definition is required. 

Agreed SOC definition 

In line with the SIC definition, the SOC definition agreed with the Steering Group is presented below.  

This occupational definition is broadly similar to that employed by the Tech Partnership.  It seeks to 

capture the main occupations and roles within the Digital Technologies sector. 

                                                      
93

 e.g. Growth Intelligence / NIESR (2013) Mapping the UK’s Digital Economy With Big Data 
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Table A1.2: SOC definition for the Digital Technologies sector 

SOC 2010 
code Title Grouping 

1136 Information Technology and Telecommunications 
Directors 

Digital Technologies 
Directors & Managers 

2133 IT Specialist Managers 

2134 IT Project and Programme Managers 

2135 IT Business Analysts, Architects And Systems 
Designers 

Digital Technologies 
Professionals 

2136 Programmers and Software Development Professionals 

2137 Web Design and Development Professionals  

2139 Information Technology And Telecommunications 
Professionals not elsewhere classified 

3131 IT Operations Technicians Digital Technologies 
Technicians & Engineers 3132 IT User Support Technicians  

5242 Telecommunications Engineers 

5245 IT Engineers 

 

They are grouped into three broad areas: 

 Digital Technologies Directors & Managers: senior strategic and managerial roles, 

including IT directors, IT managers, project leaders, etc. 

 Digital Technologies Professionals: experienced and specialist operational roles, such as 

systems analysts, technical architects, software engineers, web designers, IT consultants, etc. 

 Digital Technologies Technicians & Engineers: technicians and operatives responsible for 

day-to-day running and maintenance of IT systems, such as IT support technicians, network 

and systems administrators, telecommunications network officer, hardware engineer, etc. 

Because of the small sample sizes within the APS at this level of detail, it is not possible for ONS to 

generate robust data for individual SOC codes.  Therefore these groupings have been used to 

generate robust and reliable data, and to enable analysis of SOC occupation data. 

In addition, it has been agreed that the following SOC codes, whilst not included in the definition 

above, will be examined to see what the data add to consideration of the sector’s occupation profile.  It 

is considered that while these SOC unit groups may contain some Digital Technologies workers, they 

are too broad, and would also cover a considerable proportion of non-Digital workers as well e.g. 5244 

TV and Video engineers includes those who service and repair equipment. 
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Table A1.3: Related Technician and Engineering roles 

SOC 2010 
code Title 

2124 Electronic Engineers 

2126 Design and Development Engineers 

3112 Electrical and Electronics Engineers 

5244 TV and Video engineers 

5249 Electrical and electronic trades n.e.c. 

 

Non-Digital Technologies professionals 

To consider the broader professional workforce within the Digital Technologies sector, the proportion 

of non-Digital Technologies professionals need to be considered.  It was agreed with SDS and 

Steering Group partners that professional roles other than Digital Technologies professionals should 

be considered.  Consequently, the following SOC codes have been included in the analysis. 

Table A1.4: Non-Digital Technologies professionals 

SOC 2010 code Title 

111 Chief Executives and Senior Officials 

211 Natural and Social Science Professionals 

212 Engineering Professionals 

215 Research and Development Managers 

241 Legal Professionals 

242 Business, Research and Administrative Professionals 

243 Architects, Town Planners and Surveyors 

244 Welfare Professionals 

245 Librarians and Related Professionals 

246 Quality and Regulatory Professionals 

247 Media Professionals 

311 Science, Engineering and Production Technicians 

341 Artistic, Literary and Media Occupations 

342 Design Occupations 

352 Legal Associate Professionals 

353 Business, Finance and Related Associate Professionals 

354 Sales, Marketing and Related Associate Professionals 

411 Administrative Occupations: Government and Related Organisations 

412 Administrative Occupations: Finance 

413 Administrative Occupations: Records 

415 Other Administrative Occupations 

416 Administrative Occupations: Office Managers and Supervisors 

421 Secretarial and Related Occupations 
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Appendix 2: Qualifications by Level  

SVQ Qualifications 

SVQ’s in the Digital Technologies sector include: 

 SVQ in IT Users  (ITQ) SCQF levels 4, 5 and 6 

 SVQ in IT Professionals SCQF level 6, 7 and 8 

National Qualification Group Awards (NQGAs) 

National Qualification Groups Awards (NQGA) encompass both National Certificates (NC) and 

National Progression Awards (NPA) and are vocational programmes designed to prepare people for 

employment or progression to study at HNC/HND level.  

 NC Computer Games Development at SCQF Level 5 

 NC Computing Technical Support at SCQF Level 5 and 6 

 NC Computing with Digital Media Levels 4, 5 and 

 NC Mobile Technology at SCQF Level 5 

 NC Computer Games: Creative Development at SCQF Level 6 

 NC Computer Games: Software Development at SCQF Level 6 

 NPA Mobile Technology at SCQF Level 4,5 & 6 

 NPA Computer Games Development at SCQF Level 4,5 & 6 

 NPA Computer Networks and Systems at SCQF Level 5 

 NPA Computer Refurbishment at SCQF Level 4 

 NPA Computers and Digital Photography at SCQF Level 5 

 NPA Cyber Security at SCQF Levels 4, 5 and 6 

 NPA Digital Literacy at SCQF Level 3  

 NPA Digital Media Animation at SCQF Level 5 

 NPA Digital Media Basics at SCQF Level 4 

 NPA Digital Media Editing at SCQF Level 5 

 NPA Digital Media Production at SCQF Level 6 

 NPA Digital Passport at SCQF Level 4, 5, & 6 

 NPA Doing Business Online at SCQF Level 5 

 NPA Internet Technology at SCQF Level 4 & 5 

 NPA PC Passport at SCQF Level 4,5 & 6 

 NPA in Professional Computer Fundamentals at SCQF Level 6 

 NPA Social Software at SCQF Level 4 
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 NPA Software Development at SCQF Level 4 

 NPA Software Development at SCQF Level 6 

 NPA Web Design Fundamentals at SCQF Level 5 

 NPA Website Enterprise at SCQF Level 5 

 NPA Geographical Information Systems at SCQF Level 6 

Higher National Qualifications (HNQs) 

Higher National qualifications provide practical skills and theoretical knowledge that meet the needs of 

a specific sector.  They are certificated by awarding bodies including the Scottish Qualifications 

Authority (SQA).  Higher National Certificates (HNCs) are awards at SCQF Level 7, and Higher 

National Diplomas (HNDs) are awards at SCQF Level 8.  HNCs and HND’s in the Digital Technologies 

sector include: 

 HNC/HND Computer Games Development 

 HNC Computer Networking 

 HND Computer Science 

 HNC Computing 

 HND Computing: Networking 

 HND Computing: Software Development 

 HND Computing: Technical Support 

 HNC/HND Information Technology 

 HNC/HND Interactive Media 

 HNC Digital Design and Web Development 

 HND Digital Design and Web Development 

Professional Development Awards (PDA) 

Professional Development Awards (PDA) provide qualifications for individuals already working within 

the sector to enhance their skills.  The qualifications are delivered by colleges, training providers and 

some employers and are available at SCQF Levels 6-11.  PDAs in the Digital Technologies sector 

include: 

 PDA Applications of ICT in Libraries 

 PDA Computer Aided Draughting and Design (CADD) 

 PDA Computer Support 

 PDA Database Programming 

 PDA Desktop support 

 PDA Digital Imaging 

 PDA Information Technology in Business 
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 PDA Intelligence Analysis 

 PDA IT Service Management 

 DA Network Technology 

 PDA Office Management and Information Technology 

 PDA Online Protection and Safeguarding of Children 

 PDA Software Development 

 PDA Systems Administration 

 PDA Systems Engineering 

 PDA Technology Enhanced Learning and Teaching 

 PDA Telehealth care 

 PDA Web Development 

 PDA Web Technologies: Fundamentals 

 PDA Web Design 

Apprenticeships 

Apprenticeship frameworks are developed by the Sector Skills Council for the Digital technologies 

sector in Scotland, The Tech Partnership, in consultation with industry and awarding body partners.  

They contain qualifications including SVQs, NPAs, HNs and other Diplomas.  Modern Apprenticeships 

and Technical Apprenticeships in the Digital Technologies sector include: 

Modern and Technical Apprenticeships in the Digital Technologies sector include: 

 IT and Telecommunications Level 2  

 IT and Telecommunications Level 3  

 IT and Telecommunications Technical Apprenticeship at SCQF Level 8  

 Information Security Level 3 

 Information Security Technical Apprenticeship at SCQF Level 8 

 Digital Applications Specialist at SCQF Level 6  

 Technical Apprenticeship in Data Analytics at SCQF Level 8 

Diploma 

Diplomas are available through employers and training providers and are competence-based 

qualifications which are primarily designed for work-based learners undertaking apprenticeships. 

Diplomas in the Digital Technologies sector include: 

 Diploma for Information Technology and Telecommunications Professionals SCQF Levels 5, 6 

and 8 

 Diploma for Information Security Professionals SCQF Levels 6 and 8 

 Diploma for Information Technology and Telecommunications Professionals SCQF level 8 
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 Diploma in Data Analytics at SCQF level 8 

 Diploma in Digital Application Support at SCQF Levels 5 and 6 
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Appendix 3: Enterprise and employment status data 

Table A3.1: Enterprises in the Digital Technologies sector by 

Sizeband and Local Authority, 2015 

 Total Micro (0-
9) 

Small 
(10-49) 

Medium 
(50-249) 

Large 
(250+) 

Aberdeen City 395 360 30 0 0 

Aberdeenshire 365 355 10 0 0 

Angus 70 70 0 0 0 

Argyll and Bute 80 75 0 0 0 

Clackmannanshire 55 50 0 0 0 

Dumfries and Galloway 100 90 0 0 0 

Dundee City 155 140 20 0 0 

East Ayrshire 85 75 5 0 0 

East Dunbartonshire 190 185 0 0 0 

East Lothian 170 165 0 0 0 

East Renfrewshire 155 155 0 0 0 

Edinburgh, City of 1,915 1,825 90 5 0 

Eilean Siar 15 15 0 0 0 

Falkirk 235 235 0 0 0 

Fife 485 455 15 0 0 

Glasgow City 1,080 985 65 10 0 

Highland 180 180 5 0 0 

Inverclyde 55 50 0 0 0 

Midlothian 135 130 5 0 0 

Moray 60 55 0 0 0 

North Ayrshire 80 80 0 0 0 

North Lanarkshire 320 295 10 0 0 

Orkney Islands 15 15 0 0 0 

Perth and Kinross 220 200 0 0 0 

Renfrewshire 180 170 0 0 0 

Scottish Borders 165 160 0 0 0 

Shetland Islands 15 10 0 0 0 

South Ayrshire 95 95 0 0 0 

South Lanarkshire 445 420 5 0 0 

Stirling 185 180 10 0 0 

West Dunbartonshire 70 65 0 0 0 

West Lothian 405 380 10 0 0 

Scotland 8,285 7,850 365 60 10 
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Table A3.2: Change in employment levels in the Digital Technologies sector by 

Local Authority, 2015 

 
2009 
Number in 
employment 

2015 
Number in 
employment 

Change 2009-15 

N % 

Aberdeen City 2,900 2,900 * 0.2% 

Aberdeenshire 1,100 1,100 * -0.6% 

Angus 200 200 -100 -31.5% 

Argyll and Bute 400 300 -100 -18.5% 

Clackmannanshire 100 100 * -17.5% 

Dumfries and Galloway 400 400 * 1.6% 

Dundee City 2,100 2,100 * -1.3% 

East Ayrshire 300 300 * -13.7% 

East Dunbartonshire 300 300 * -4.0% 

East Lothian 500 500 * 0.2% 

East Renfrewshire 400 500 +100 12.3% 

Edinburgh, City of 11,600 13,600 +2,000 17.1% 

Eilean Siar 200 100 -100 -35.0% 

Falkirk 500 400 -200 -28.9% 

Fife 6,300 5,100 -1,200 -19.4% 

Glasgow City 9,900 12,400 +2,500 25.3% 

Highland 1,500 1,600 +100 7.0% 

Inverclyde 2,400 1,600 -900 -35.7% 

Midlothian 300 500 +100 42.4% 

Moray 200 200 * -8.1% 

North Ayrshire 400 200 -200 -47.3% 

North Lanarkshire 2,800 2,600 -100 -4.9% 

Orkney Islands 100 100 * -6.1% 

Perth and Kinross 500 500 * -1.6% 

Renfrewshire 2,400 2,400 +100 2.4% 

Scottish Borders 500 900 +300 65.7% 

Shetland Islands 100 100 * 0.0% 

South Ayrshire 400 300 -100 -33.6% 

South Lanarkshire 2,600 1,800 -800 -31.0% 

Stirling 600 1,100 +500 94.8% 

West Dunbartonshire 200 300 +200 93.8% 

West Lothian 6,600 5,600 -1,000 -15.2% 

Scotland 59,000 60,100 +1,100  1.8% 
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Appendix 4: GVA forecasts 

Figure A4.1: Annual GVA growth in ICT versus all sectors, 2009-24 

 
Source: Oxford Economics forecasting, 2016 

 

Figure A4.2: Forecast percentage growth in GVA, 2014-2024 

 
Source: Oxford Economics forecasting, 2016 
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