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ABSTRACT 
 

The demand from employers in Scotland and the rest of the UK for experienced workers with 

practical skills continues to outpace supply.  Despite this, the number of people enrolling for and 

successfully completing apprenticeships remains modest, and pressure for young people to enter 

university straight from school has never been higher.  It is within this environment that this 

thesis investigates the factors associated with successful apprenticeship completion.  Previous 

research has shown that completion is influenced by an apprentice’s personal characteristics, 

their employer, the training received and wider labour market conditions.  This thesis develops a 

conceptual model of apprenticeship completion which proposes that the above factors will drive 

an apprentice’s likelihood of completing, and draws on statistical analysis of 79,000 apprentice 

leavers in Scotland to test this model with respect to the Scottish apprenticeship system, 

contrasting the findings with existing research.  By doing so, it represents the first econometric 

analysis of apprenticeship leavers undertaken in Scotland.  The model results show that the key 

determinants of completion include age, gender, size of employer and occupation framework.  

The theoretical contribution made by this thesis is to develop a model of completion that builds 

on previous research, while the empirical contribution is to test this model in the Scottish context 

and thereby add to the current understanding of apprenticeship completion both in Scotland and 

beyond.    

  



iii 

 

DEDICATION 
 

This thesis is dedicated to the memory of my father, Dr Mike Greig.  A sharp economist and a 

great man.   

“Better late than never Dad”. 

  



iv 

 

ACKNOWLEDGEMENTS 
 

I would like to thank my supervisors, Mike Danson, Abigail Marks and Rob Smith for their 

support and detailed feedback.  I would also like to thank Pat Watt without whose encouragement 

I would not have completed this thesis.  I would like to thank Skills Development Scotland for 

funding this PhD and for providing access to the data, and the individuals at SDS who gave up 

their time to offer expert views.  Last but not least, I would like to thank Allison and Arran for 

their endless patience and understanding while I worked on this thesis.   

  



v 

 

DECLARATION STATEMENT 

 

 



i 

 

TABLE OF CONTENTS 

 

CHAPTER 1 – INTRODUCTION ................................................................................................................................ 1 

1.1  MOTIVATION AND INSPIRATION .............................................................................................................. 1 

1.2  AIMS AND OBJECTIVES............................................................................................................................. 2 

1.3  AREAS OF INVESTIGATION ....................................................................................................................... 5 

1.4  STRUCTURE OF THE THESIS ...................................................................................................................... 6 

CHAPTER 2 – LITERATURE ON LABOUR MARKET THEORY UNDERLYING APPRENTICESHIPS ................................. 8 

2.1 INTRODUCTION ........................................................................................................................................ 8 

2.2 DEVELOPMENT OF THE THEORY AND PHILOSOPHY OF HUMAN CAPITAL .................................................. 9 

2.2.1  History and background .................................................................................................................. 9 
2.2.2  The essence of human capital theory ............................................................................................. 13 
2.2.3  Measuring the impact of human capital investment ...................................................................... 17 
2.2.4  The human capital theory model ................................................................................................... 18 

2.3 HUMAN CAPITAL THEORY AND THE ROLE OF VOCATIONAL EDUCATION AND TRAINING ......................... 20 

2.3.1 Defining vocational education and training .................................................................................... 20 
2.3.2 The role of human capital in apprenticeships .................................................................................. 22 

2.4 INSTITUTIONAL LABOUR MARKET THEORY: AN ALTERNATIVE PERSPECTIVE............................................ 23 

2.4.1 Development of institutional theory ............................................................................................... 23 
2.4.2 The central argument ..................................................................................................................... 24 
2.4.3 Theories of dual labour markets ..................................................................................................... 26 
2.4.4 Criticisms of dual and radical labour market theories ..................................................................... 30 
2.4.5 The apprentice labour market from an institutional perspective ..................................................... 31 

2.5 CRITICAL PERSPECTIVES ON HUMAN CAPITAL THEORY ........................................................................... 33 

2.5.1  Criticism from an economic perspective ......................................................................................... 33 
2.5.2 Moving outside economic theory .................................................................................................... 36 

2.6 CHAPTER CONCLUSIONS ........................................................................................................................ 40 

CHAPTER 3 – LITERATURE ON APPRENTICESHIP COMPLETION ........................................................................... 41 

3.1 INTRODUCTION ...................................................................................................................................... 41 

3.2 THE IMPORTANCE OF COMPLETION ....................................................................................................... 42 

3.3 INFLUENCERS OF APPRENTICESHIP COMPLETION ................................................................................... 44 

3.3.1 Apprentice-specific factors ............................................................................................................. 45 
3.3.2 Employer and job-specific factors ................................................................................................... 48 
3.3.3 Training provision ........................................................................................................................... 52 
3.3.4 Labour market context ................................................................................................................... 59 

3.4 CHAPTER CONCLUSIONS ........................................................................................................................ 63 

CHAPTER 4 – THE APPRENTICESHIP SYSTEM IN SCOTLAND AND BEYOND .......................................................... 64 

4.1 INTRODUCTION ...................................................................................................................................... 64 

4.2 THE MODERN APPRENTICESHIP SYSTEM IN SCOTLAND ........................................................................... 65 

4.2.1 Background .................................................................................................................................... 65 



ii 

 

4.2.2 Modern Apprenticeships in the context of youth employment policy .............................................. 67 
4.2.3 Strategic context ............................................................................................................................ 69 
4.2.4 The apprenticeship levy .................................................................................................................. 71 
4.2.5 Youth employment initiatives in Scotland ....................................................................................... 72 
4.2.6  Critical views on Scottish skills and training policies ....................................................................... 77 

4.3 COMPLETION RATES IN SCOTTISH APPRENTICESHIPS.............................................................................. 79 

4.4 APPRENTICESHIPS IN ENGLAND .............................................................................................................. 80 

4.4.1 The English system: in contrast to Scotland .................................................................................... 80 
4.4.2 Apprenticeship reforms in England ................................................................................................. 85 
4.4.3 Completion rates in English apprenticeships ................................................................................... 86 

4.5 APPRENTICESHIPS IN GERMANY ............................................................................................................. 87 

4.5.1 The German system ........................................................................................................................ 87 
4.5.2 Completion rates in German apprenticeships ................................................................................. 90 

4.6 APPRENTICESHIPS IN AUSTRALIA ............................................................................................................ 92 

4.6.1 The Australian system .................................................................................................................... 92 
4.6.2 Completion rates in Australian apprenticeships .............................................................................. 98 

4.7 CHAPTER CONCLUSIONS ........................................................................................................................ 99 

CHAPTER 5 – CONSULTATION WITH DELIVERY PROFESSIONALS ....................................................................... 103 

5.1 INTRODUCTION .................................................................................................................................... 103 

5.2 PURPOSE AND RATIONALE ................................................................................................................... 103 

5.3 KEY POINTS ARISING FROM THE DISCUSSIONS ...................................................................................... 104 

5.3.1 Apprentice characteristics ............................................................................................................ 104 
5.3.2 Employer and employment related factors ................................................................................... 107 
5.3.3 Training and delivery .................................................................................................................... 109 

5.4 CHAPTER CONCLUSIONS ...................................................................................................................... 110 

CHAPTER 6 – MODEL AND METHODOLOGY ...................................................................................................... 111 

6.1 INTRODUCTION .................................................................................................................................... 111 

6.2 CORE RESEARCH QUESTIONS ................................................................................................................ 111 

6.3 RESEARCH PHILOSOPHY ....................................................................................................................... 112 

6.3.1 Key components ........................................................................................................................... 112 
6.3.2 Ontological and epistemological position ..................................................................................... 114 
6.3.3 Theoretical perspective adopted ................................................................................................... 117 
6.3.4 Methodology ................................................................................................................................ 119 

6.4 DETAILED HYPOTHESES ........................................................................................................................ 121 

6.5 A CONCEPTUAL MODEL OF APPRENTICESHIP COMPLETION .................................................................. 128 

6.6 CORE REGRESSION MODEL ................................................................................................................... 129 

6.7 DATA USED........................................................................................................................................... 130 

6.8 SAMPLING AND DATA CLEANING .......................................................................................................... 131 

6.8.1 Exclusions ..................................................................................................................................... 131 
6.8.2 Missing Data ................................................................................................................................ 132 
6.8.3 Options for addressing missing data ............................................................................................. 133 

6.9 VARIABLES IN THE EQUATION ............................................................................................................... 142 



iii 

 

6.9.1 Overview ...................................................................................................................................... 142 
6.9.2 Apprentice-specific variables ........................................................................................................ 142 
6.9.3 Interaction variables..................................................................................................................... 143 
6.9.4 Employer variables ....................................................................................................................... 146 
6.9.5 Training variables ......................................................................................................................... 147 
6.9.6  Labour market context variables ................................................................................................. 148 

6.10 STATISTICAL ANALYSIS ........................................................................................................................ 148 

6.10.1 Descriptive statistics ................................................................................................................... 148 
6.10.2 Regression analysis .................................................................................................................... 150 
6.10.3 Comparative probit regression model ......................................................................................... 159 

6.11 RESEARCH ETHICS .............................................................................................................................. 159 

6.11.1 Overview .................................................................................................................................... 159 
6.11.2 Data confidentiality .................................................................................................................... 159 
6.11.3 Objectivity .................................................................................................................................. 160 
6.11.4 Research respondents ................................................................................................................ 161 

6.12 CHAPTER CONCLUSIONS..................................................................................................................... 162 

CHAPTER 7 - RESULTS ........................................................................................................................................ 163 

7.1 INTRODUCTION .................................................................................................................................... 163 

7.2 RESULTS FROM THE STATISTICAL MODEL ............................................................................................. 163 

7.2.1 Apprentice characteristics ............................................................................................................ 167 
7.2.2 Employer characteristics............................................................................................................... 168 
7.2.3 Training and delivery .................................................................................................................... 169 
7.2.4 Gender/framework interaction ..................................................................................................... 172 
7.2.5 Labour market context ................................................................................................................. 174 

7.3 CHAPTER CONCLUSIONS ...................................................................................................................... 175 

CHAPTER 8 – DISCUSSION .................................................................................................................................. 176 

8.1 INTRODUCTION .................................................................................................................................... 176 

8.2 APPRENTICE CHARACTERISTICS ............................................................................................................ 177 

8.2.1 Gender ......................................................................................................................................... 177 
8.2.2 Ethnicity ....................................................................................................................................... 178 
8.2.3 Disability ...................................................................................................................................... 180 
8.2.4 Age............................................................................................................................................... 180 
8.2.5 Existing qualifications ................................................................................................................... 182 
8.2.6 Social deprivation ......................................................................................................................... 183 

8.3 EMPLOYER CHARACTERISTICS .............................................................................................................. 185 

8.3.1 Employer size ............................................................................................................................... 185 
8.3.2 Industry sector ............................................................................................................................. 186 

8.4 TRAINING AND DELIVERY ...................................................................................................................... 191 

8.4.1 Occupation framework ................................................................................................................. 191 
8.4.2 Level of study ............................................................................................................................... 202 
8.4.3 Type of training provider .............................................................................................................. 204 
8.4.4 Gender/framework interaction ..................................................................................................... 206 

8.5 LABOUR MARKET CONTEXT .................................................................................................................. 209 

8.5.1 Unemployment rate ..................................................................................................................... 209 
8.5.2 Rural location ............................................................................................................................... 211 

8.6 CHAPTER CONCLUSIONS ...................................................................................................................... 212 



iv 

 

8.6.1 Summary of findings..................................................................................................................... 212 
8.6.2 The conceptual model revisited .................................................................................................... 215 

CHAPTER 9 – CONCLUSIONS .............................................................................................................................. 217 

9.1 INTRODUCTION .................................................................................................................................... 217 

9.2 THEORETICAL AND EMPIRICAL CONTRIBUTION .................................................................................... 218 

9.3 PRACTICAL AND POLICY IMPLICATIONS ................................................................................................ 221 

9.4 LIMITATIONS OF THE RESEARCH ........................................................................................................... 223 

9.5 LESSONS LEARNED ............................................................................................................................... 225 

9.6 FUTURE RESEARCH ............................................................................................................................... 226 

9.6.1 Untested hypotheses .................................................................................................................... 227 
9.6.2 Deep Dive: Findings from the model that merit further research .................................................. 229 

9.7 SOME FINAL THOUGHTS ....................................................................................................................... 230 

REFERENCES....................................................................................................................................................... 232 

APPENDIX A – MISSING AT RANDOM STATISTICAL TEST ................................................................................... 266 

APPENDIX B – MISSING DATA REPLACEMENT ................................................................................................... 282 

APPENDIX C – EMPLOYER SIZE CODING ............................................................................................................. 285 

APPENDIX D – SPSS OUTPUT FOR FINAL LOGIT MODEL..................................................................................... 286 

APPENDIX E – SPSS OUTPUT FOR MODEL WITHOUT FEMALE/FRAMEWORK INTERACTION TERMS ................. 292 

 

 

  



v 

 

LIST OF TABLES 

 

 
TABLE 3.1: SUMMARY OF EVIDENCE ON THE IMPACT OF FRAMEWORK ON COMPLETION............................................................. 56 

TABLE 4.1: KEY FEATURES OF SCOTTISH AND COMPARATOR APPRENTICESHIP SYSTEMS ............................................................ 102 

TABLE 6.1: KEY DIFFERENCES BETWEEN THEORETICAL APPROACHES TO RESEARCH .................................................................. 118 

TABLE 6.2: A COMPARISON OF NOMOTHETIC AND IDEOGRAPHIC METHODOLOGIES ................................................................ 120 

TABLE 6.3: HYPOTHESES ARISING FROM THE LITERATURE REVIEW ....................................................................................... 128 

TABLE 6.4: EMPLOYER SIZE CATEGORIES ....................................................................................................................... 132 

TABLE 6.5: OPTIONS TO MANAGE MISSING DATA ........................................................................................................... 133 

TABLE 6.6 THE EFFECT OF EMPLOYER SIZE VARIABLE ON MISSING DATA. ............................................................................... 136 

TABLE 6.7: OVERALL MISSING DATA BEFORE AND AFTER THE REPLACEMENT PROCESS .............................................................. 141 

TABLE 6.8: POTENTIAL MULTICOLLINEARITY BETWEEN DEPENDENT VARIABLES ....................................................................... 150 

TABLE 6.9: GOODNESS OF FIT STATISTICS FOR LOGISTIC MODELS ........................................................................................ 151 

TABLE 6.10: FINAL VARIABLES USED IN THE LOGISTIC MODEL............................................................................................. 158 

TABLE 7.1: LOGIT MODEL OUTPUT FOR APPRENTICE COMPLETION ...................................................................................... 167 

TABLE 7.2: SUMMARY OF MODEL RESULTS COMPARED WITH EVIDENCE ON THE IMPACT OF FRAMEWORK ON COMPLETION .............. 171 

TABLE 7.3: SHARE OF FEMALE APPRENTICE STARTS BY OCCUPATION FRAMEWORK 2007-15 .................................................... 172 

TABLE 7.4: IMPACT OF FRAMEWORK ON LIKELIHOOD OF FEMALE APPRENTICES TO COMPLETE ................................................... 173 

TABLE 8.1:  ANALYSIS OF FEMALE*FRAMEWORK INTERACTION BY FEMALE REPRESENTATION .................................................... 208 

TABLE 8.2:  SUMMARY OF FINDINGS WITH RESPECT TO BROAD RESEARCH QUESTIONS ............................................................. 213 

TABLE 9.1: FUTURE RESEARCH FROM HYPOTHESES NOT TESTED BY THE MODEL ...................................................................... 228 

TABLE 9.2: FINDINGS FROM THE MODEL MERITING FURTHER INVESTIGATION ........................................................................ 230 

 

 

 



vi 

 

 LIST OF FIGURES 
 

FIGURE 2.1: MODEL OF RELATION OF EARNINGS TO AGE .................................................................................................... 15 

FIGURE 2.2: AGE AND EXPERIENCE PROFILES OF RELATIVE WEEKLY EARNINGS OF WHITE NONFARM MEN ........................................ 16 

FIGURE 3.1: DIFFERENT SKILLS MAS IMPROVED AS A RESULT OF TRAINING ............................................................................. 43 

FIGURE 4.1: POLICY DRIVERS OF APPRENTICESHIPS IN SCOTLAND ......................................................................................... 68 

FIGURE 4.2: SIMPLIFIED STRUCTURE OF THE GERMAN EDUCATION SYSTEM ............................................................................. 88 

FIGURE 4.3: AUSTRALIAN APPRENTICE AND TRAINEE COMMENCEMENTS 2000-2019 .............................................................. 97 

FIGURE 6.1 DIRECTIONAL RELATIONSHIP OF RESEARCH DESIGN .......................................................................................... 113 

FIGURE 6.2: SUMMARY OF RESEARCH METHODOLOGY EMPLOYED ...................................................................................... 121 

FIGURE 6.3: A MODEL OF APPRENTICESHIP COMPLETION .................................................................................................. 128 

FIGURE 6.4: FREQUENCY DISTRIBUTION OF EMPLOYER SIZE BAND ....................................................................................... 138 

FIGURE 6.5: SUMMARY OF PROCESS FOR REDUCING EMPLOYER SIZE MISSING DATA ................................................................ 140 

FIGURE 6.6: SUMMARY OF PROCESS FOR REDUCING INDUSTRY SECTOR MISSING DATA ............................................................ 141 

FIGURE 8.1: PREDICTED AND ACTUAL LIKELIHOOD OF COMPLETION BY LEVEL OF STUDY............................................................ 204 

FIGURE 8.2: A MODEL OF APPRENTICESHIP COMPLETION ................................................................................................. 216 

FIGURE 9.1: A HYPOTHETICAL EXTENDED MODEL OF APPRENTICESHIP COMPLETION ................................................................ 221 

 

 

 



1 

CHAPTER 1 – INTRODUCTION 

Whether an apprentice completes their apprenticeship or not can have a significant impact on 

their employment outcome, long-term career prospects and overall wellbeing.  This thesis 

investigates the drivers behind successful apprenticeship completion.  The first section of this 

introductory chapter provides the motivation behind the research; the second section outlines 

the aims and objectives.  Following this, the third section proposes some areas of investigation 

based on gaps in existing research and the final section outlines the structure of the thesis, 

summarising how the research aims to tackle the broad challenges presented. 

1.1  MOTIVATION AND INSPIRATION 

The motivation for this research comes from three main sources.  Firstly, as an employee of 

Skills Development Scotland (SDS), the agency which manages and funds the Modern 

Apprenticeship (MA) Programme in Scotland, I am aware of the scale of public investment into 

apprenticeships and keen to explore any new and innovative evidence that could help maximise 

the return to this investment.  Secondly, I am fortunate enough to have access to a dataset of 

around 80,000 apprenticeship leavers, together with their background details, employment and 

whether they completed their apprenticeship – this is an opportunity too good to pass up.  

Thirdly, I am in the position of being able to directly consult with colleagues involved in the 

management and delivery of MAs in Scotland to gain their informed perspective on the 

importance of completion and factors affecting whether an individual completes.   

Shortly into the initial scoping of this thesis, I managed a telephone survey of over 2,000 MAs 

(Skills Development Scotland, 2013) that focused on outcomes and benefits to leavers around 

six months after leaving – the first time this had been undertaken in Scotland.  From the 

emerging results it soon became apparent that whether or not an apprentice completed had a 

significant impact on their employment status, career progression and skills and abilities.  This 

added further impetus to the research and provided conviction that I was on the path to a 

valuable investigation. 
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From an academic standpoint, the principal motivator for the research is that there exists 

existing empirical research on factors affecting apprenticeship completion in other countries: 

most notably England, Australia, the USA and Germany, but these studies generally lack 

discussion of possible reasons why these factors impact on completion.  The other key 

motivator is that there is no comparable study of the drivers of apprenticeship completion using 

statistical modelling techniques in Scotland.  The research will therefore be the first in Scotland 

to use a large-scale administrative dataset to build a regression model of factors affecting 

completion and will also use the latest data available at the time, updating findings of earlier 

research in other countries. 

1.2  AIMS AND OBJECTIVES 

The focus of this thesis is apprenticeship completion.  The rationale for the research stems from 

the core challenge facing apprenticeships and vocational education in general: that, while 

employers continue to demand vocational skills and work experience, the numbers of people 

starting and successfully completing apprenticeships has been falling in most developed 

countries.  Research has shown that employers value work experience as vitally important when 

recruiting, with many employers placing at least equal value on vocational skills as academic 

qualifications (Edge Foundation, 2013; Wolf, 2011).  Yet, in recent years, there has been a drop 

in the number of young people choosing to undertake vocational education in England 

(Department for Education, 2019a) and other developed countries (e.g. NCVER, 2018a) 

(although Scotland has bucked this trend) despite the acknowledged benefits of doing so.  The 

recent decline in apprenticeship numbers in England has been linked to the introduction of the 

Apprenticeship Levy (Bursnall and Speckesser, 2018), although McNally (2018) points out that 

this recent fall comes on the back of a longer-term rise, particularly in apprentices aged 25 and 

over.  The MA completion rate in Scotland is currently 76 per cent and has remained relatively 

static over the past five years (Skills Development Scotland, 2019a), while rates in England 

were relatively stable at between 50 and 60 per cent over 2011/12 to 2016/17 (Department for 

Education, 2019b).  English completion rates have recently seen a sharp rise to a rate similar to 

that for Scotland, however it is too early to determine if this is a lasting trend.  While completion 

rates have therefore improved in the short-term, the current Scottish rates continue to represent 

almost a quarter of apprentice starts failing to translate into completion. 
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The completion of an apprenticeship has been shown to be specifically beneficial to an 

individual’s long-term career prospects, earnings and employability (Centre for Economics and 

Business Research, 2014).  Completing an apprenticeship is also desirable to ensure that the 

publicly subsidised training element delivers value for money, and that employee time spent in 

off-the-job training is warranted.  Research commissioned by Skills Development Scotland 

(Skills Development Scotland, 2016a), covering 2,000 apprentices, points to the importance of 

trainees completing their apprenticeships, in terms of both labour market outcomes and human 

capital benefits.  Those who completed their apprenticeship, compared with those who did not, 

identified the benefits as better sustained employment outcomes, increased satisfaction with 

their apprenticeship, better personal development, increased skills utilisation and better career 

progression – including working at a higher level, working for higher pay and doing a job with 

more responsibilities.  Crucially, the Skills Development Scotland (2016) research found that 

91 per cent of those who completed their apprenticeship were still in work around six months 

after completion, whereas the comparable figure for non-completers was only 63 per cent. 

Completion is also seen as important by employers.  Research with employers commissioned 

by Skills Development Scotland (Skills Development Scotland, 2015a) surveyed around 2,500 

employers who had an apprentice leave their establishment in the last three years.  This 

examined businesses’ perceptions of the skills improved by employees as a result of 

undertaking apprenticeship training and compared the findings of employers who had an 

apprentice complete their apprenticeship (2,057) and those who had an apprentice leave without 

completing (432).  Employers reported that a significantly greater percentage of successful 

completers had improved skills compared to non-completers.  For example, 96 per cent of the 

employers reported that those who completed their apprenticeship had improved their ability to 

do their job, whereas only 69 per cent of the employers reported this for non-completers.  The 

impact of non-completion does appear to vary by occupation framework, which is explored in 

more detail in this thesis.  The importance of apprenticeship completion is echoed by business 

organizations in the UK.  In response to falling completion rates in England since 2011, the 

director for employment and skills at the CBI, the UK’s most prominent business organization, 

stated that the statistics on completion rates (over 2011-15) were a reminder that while the 

government focus is on the number of starts, it is completion that matters to business and 

participants (Financial Times, 2016).  It is possible that the falling completion rates over this 

period are linked to an increase in standards in England: from 2012 English apprenticeships 
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were required to have a minimum training period of 12 months and a period of off-the-job 

training in a bid to improve quality, and Nafilyan and Speckesser (2017) found that these quality 

reforms actually reduced completion rates.   

Although completion has proven benefits to apprentices and employers, not all of the skills 

acquired by non-completers will be wasted; some apprentices may drop out having gained 

human capital and career direction in the process, even when they failed to gain a qualification, 

and some may continue with the same employer (Cully and Curtain, 2001).  Some non-

completers may even enter a better job and a more suitable match between skills and 

employment (Harris and Simons, 2005).  But on average, apprentices who leave prior to 

completion have lower earnings over a lifetime than those who complete (Gallacher et al., 

2004).  If policymakers, justifiably, continue to view apprenticeships as a core route to sustained 

employment, it is therefore vital to understand the factors associated with completion to help 

influence these. This thesis attempts to arm policymakers with a knowledge of the factors 

influencing apprenticeship completion in order to add to their understanding of the drivers and 

potential policy levers likely to be most effective.  

The objectives of this thesis are derived from the above goal and are to: 

1. examine existing theory and models of apprenticeship completion and develop a 

conceptual model to explain completion, showing the key drivers; 

2. build on existing research of factors affecting apprenticeship completion by testing and 

expanding the conceptual model in the Scottish context using an entirely new data set, 

including variables previously untested, while using robust and proven analysis 

techniques; 

3. be the first robust econometric analysis of factors affecting apprenticeship completion 

in Scotland – and one of the first in the UK – thereby providing vital and overdue 

understanding of why some apprentices are more likely to complete in both Scotland 

and other similar countries. 
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This thesis focuses specifically on the Scottish MA system.  Although apprenticeship 

completion is an issue elsewhere, and there has been similar research on completion undertaken 

in other countries, notably England (LSC, 2009aa; Gambin and Hogarth, 2015; Bursnall et al., 

2017) and Australia (Stromback and Mahendran, 2010), the Scottish MA system is both unique 

and well-established, and merits separate investigation.  Scottish MAs are unique mainly 

because education and skills policy is devolved in Scotland, and Scottish MA provision reflects 

a strategic desire by the Scottish Government since 2007 to deliver a distinct offering in post-

school provision (Payne, 2009).  A key feature of Scottish MAs is the design and delivery within 

a more managed system-driven approach, with greater support given to traditional occupations 

and growth industry sectors via structured representation for employers, whereas English 

vocational education is delivered within a free market demand-led model with block funding 

replaced by a series of interconnected quasi-markets (Gallacher and Reeve, 2019; Keep, 2015, 

2017).  By focusing on the Scottish apprenticeship system there is therefore potential for this 

thesis to act as a useful comparison not only between countries with similar cultural and 

economic   underpinnings, but between different approaches to apprenticeship delivery.   

1.3  AREAS OF INVESTIGATION  

Following a preliminary review of evidence on apprenticeship completion, some key 

knowledge gaps emerged which this thesis aims to address in several ways.  Firstly, most 

existing research on the factors affecting apprenticeship completion does not provide a 

theoretical framework to explain the factors that influence completion.  This thesis uses analysis 

of previous research to build a conceptual model of apprenticeship completion and statistical 

modelling to test this, thus adding a contribution to existing empirical findings.  Secondly, this 

is the first time this type of econometric modelling on apprenticeship data has been undertaken 

in Scotland.   Scotland provides a unique policy context as mentioned above, not just as a 

system-driven approach, but as a policy context of modest growth in apprenticeship starts 

combined with a continued focus on higher level apprenticeships and high value-added 

occupations.  Scottish completion rates, although still an issue, are also relatively high 

compared to many other apprenticeship systems (Skills Development Scotland, 2019a).  

Research on the Scottish system will therefore identify factors behind non-completion in a 

relatively supportive and successful environment – isolating those who are likely to wither and 
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drop out despite the fertile soil of the Scottish system.  Thirdly, despite the existing body of 

research, there remains an acknowledged lack of information on the social background of 

apprentices who do not complete (Skills Commission, 2017).  It is therefore useful to include 

measures of social deprivation in a model to test the effect of this.  Fourthly, as noted by Gambin 

and Hogarth (2015), research evidence on apprenticeship completion is mainly qualitative, and 

despite emergence of recent quantitative research on English apprenticeship completions 

(Gambin and Hogarth, 2015; Bursnall et al., 2017), this thesis is at the vanguard of developing 

quantitative insight on the subject.  Fifthly, the initial review also suggests that there is a paucity 

of UK evidence on the influence of employer industry sector, particularly given that human 

capital theory suggests sector may have an impact through varying substitutability of physical 

for human capital  (Kenen, 1965) and differing returns to training due to wage competition 

(Stevens, 1999).  Consideration of industry sector separately from occupation framework is 

important in this respect.  Sixthly, although training quality is acknowledged as important 

(Gallacher et al., 2004), UK evidence is lacking on the effect of training provider structure and 

status, which has been recognised as an influential factor in Australia (Stromback and 

Mahendran, 2010).  Finally, there is no UK research which considers the impact of the density 

and accessibility of employment on apprenticeship completion, so assessment of this would add 

valuable insight.   

Therefore, in addition to a new Scottish context, this thesis incorporates an analysis of 

supplementary factors related to the apprentice, their employer, training provision and 

geography of the labour market.  By doing this, it aims to build on existing knowledge and 

further contextualize the factors identified in previous UK and international research. 

1.4  STRUCTURE OF THE THESIS 

This introductory chapter has described the scope and aims of the thesis.  Now that these have 

been established, it will be helpful to articulate the structure of the thesis from this point on.  

Chapter two begins by reviewing theories of human capital and the theoretical returns to an 

individual of investment in training and outlines how these from a framework to analyse the 

motivation to complete an apprenticeship.  It also briefly reviews some alternative perspectives 

of skills investment from sociology and psychology standpoints.   Chapter three focuses in on 
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international literature on factors affecting apprenticeship completion.  It draws from empirical 

research in England and Australia, due to both the extent of research undertaken and relative 

similarity of the working culture and apprenticeship systems with Scotland, but also examines 

evidence from Canada, Germany, the Netherlands, Switzerland and the USA.  The review of 

international evidence is used to construct detailed research questions on the potential factors 

influencing apprenticeship completion in Scotland.  Chapter four provides context by reviewing 

vocational education and apprenticeship policy in Scotland and makes a comparison with 

systems and markets in other countries.  The purpose of chapter four is not to appraise or rank 

apprenticeship policy but to explain the unique features of Scottish apprenticeship design and 

delivery. Chapter five summarises the consultations with delivery professionals, reporting their 

views on reasons for non-completion and providing context for development of research 

questions and discussion of results in the following chapters.  Chapter six outlines and justifies 

the research philosophy that underpins the thesis and develops detailed hypotheses and a 

conceptual model to test, based on the findings of chapters two and three.  It then describes the 

data used and data cleaning process, before consideration of the implemented statistical model 

and the ethical approach taken. 

Chapter seven presents the detailed results of the statistical model – these are reported 

descriptively before chapter eight presents a discussion and interpretation of the research 

findings with reference to the literature reviewed in chapters two and three and the interviews 

undertaken.  Chapter eight also assesses the hypotheses and conceptual model presented in 

chapter six.  Finally, chapter nine presents some concluding thoughts, reflecting on the 

theoretical and empirical contribution of the thesis, suggesting possible reasons why the 

identified factors affect completion and looking at the practical and policy implications.  It then 

considers the limitations within the parameters of the original research scope and suggests 

further research which can build on that presented in this thesis to further develop our 

understanding of factors affecting apprenticeship completion.   
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CHAPTER 2 – LITERATURE ON LABOUR MARKET THEORY 

UNDERLYING APPRENTICESHIPS 

2.1 INTRODUCTION 

The literature review over the following two chapters aims to review the origins of the theory 

behind research on apprenticeship completion rates.  The review takes a historical perspective, 

charting key developments in the field over the past five decades.  By necessity it also moves 

from the general to the specific, taking the root of labour economic and human capital theory 

as a starting point, then honing in on the role of vocational training and the apprentice labour 

market.  The next chapter (three) completes this by finally moving down the narrow branch of 

literature that discusses apprenticeship completion rates.  The purpose of the review in the 

current chapter is not to provide a comprehensive critique of labour market theories, but to 

acknowledge the main developments and how these could point to research questions to be 

tested in the model of Scottish apprenticeship completion.   

This chapter is structured as follows.  The chapter begins with an introduction to the history 

and background of human capital theory development.  This is followed by an overview of the 

theory of human capital, including a review of models of human capital theory.  The next 

section reviews human capital theory from the perspective of the role of vocational skills and 

training.  This is followed by a section which examines institutional theory as an alternative to 

human capital theory and mainstream labour economics, focusing on theories of labour market 

segmentation and criticisms of this approach.  Finally, it briefly examines apprentices in the 

context of segmented labour market models before drawing some research questions for chapter 

six. 
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2.2 DEVELOPMENT OF THE THEORY AND PHILOSOPHY OF HUMAN CAPITAL  

2.2.1  History and background 

The concept of human capital can be traced back to the work of Adam Smith (1776).  Smith 

noted that wages are dependent on the cost of the skills needed to earn them, and that the cost 

of education and training can be viewed as an investment in future earning capacity, equivalent 

to physical capital.   

“The wages of labour vary with the easiness and cheapness, or the difficulty and expense of 

learning the business.”  (Smith, 1776, 8) 

Smith argued that to economically justify the cost of education or training, this cost must be at 

least recouped over a lifetime’s earnings.  He also states that better educated people will usually 

earn more – which justifies the extra time and monetary cost of their training.  In asserting these 

statements, Smith sets out the key premises that underpin all subsequent developments of 

human capital theory: firstly, that wages are a return to investment in education; and, secondly, 

that human capital can be treated as an investment rather than a consumption good, similar to 

investment in any other factor of production. 

“When any expensive machine is erected, the extraordinary work to be performed by it before 

it is worn out, it must be expected, will replace the capital laid out upon it, with at least the 

ordinary profits.  A man educated at the expense of much labour and time to any of those 

employments which require extraordinary dexterity and skill, may be compared to one of those 

expensive machines.  The work which he learns to perform, it must be expected, over and above 

the usual wages of common labour, will replace to him the whole expense of his education, 

with at least the ordinary profits of an equally valuable capital.”  (Smith, 1776, Book 1, Ch 10, 

9) 

Smith also makes the point that investment in human capital is riskier than physical capital, due 

to the unknown return period, and must therefore recoup the investment made in the form of 

wages relatively quickly.  “This return must be achieved, too, in a reasonable time, regard being 

had to the very uncertain duration of human life, in the same manner as to the more certain 
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duration of the machine.” (Smith, 1776, 9).  This is an interesting point, as estimates on the 

return period are likely to influence the decision to invest in education or training.  This will be 

considered further in the hypotheses posed in chapter six. 

Many of the more recent developments of human capital theory have their origins in labour 

economics of the mid-20th century, which was developed to provide a theoretical framework to 

quantify the returns to investment in skills and training related to the individual.  Broadly 

speaking, education had traditionally been viewed as a consumption good, paid for by wealthier 

individuals to increase their status (Shaffer, 1961).  Human capital theory took an alternate 

viewpoint by treating education and training as an investment good, where short-run cost was 

traded-off against long-run returns in the form of wage gains (Mincer, 1958; Schultz, 1961; 

Becker, 1964).  Goode (1959, 147) provided one of the earliest post-neoclassical interpretations 

of human capital, defining it as “knowledge, skills, attitudes, aptitudes, and other acquired traits 

contributing to production”. 

A key driver of human capital theory was addressing the paradox of output rising faster than 

could be accounted for by increases in conventional factors of production, namely labour and 

capital, in developed countries in the mid-20th century.  In addition, wages as a proportion of 

national income in the USA had been rising throughout the 20th century.  Neoclassical economic 

theory, with the assumption of input homogeneity (each unit of capital or labour input being 

equal), was unable to explain these empirical findings (Schultz, 1961).  This led to economists 

questioning the validity of the assumption of input homogeneity.  Countries with sustained 

economic growth were also found to be those who invested most in education (McClelland, 

1966).  Together, this evidence led researchers to develop human capital theory to investigate 

whether investment in education as a factor of production could improve worker productivity 

and hence economic output.   

Two major pioneers of human capital theory were Schultz (1961) and Becker (1962, 1964).  

Schultz proposed the concept of a return on investment to training and education, arguing that 

training and education were investment rather than consumption goods.  Prior to this, training 

and education, as noted above, had been viewed primarily as a luxury, purchased for non-

pecuniary enjoyment and self-worth, a stance taken for example by Shaffer (1961) who argued 

that acquirement of knowledge and education was often less rational than the expectation of a 
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purely monetary return, and usually involved an inseparable combination of investment and 

consumption.  Becker (1962, p. 9) on the other hand defines investment in human capital as “all 

activities that influence future real income through the embedding of resources in people".  In 

the broadest sense these resources can include formal education or training, health, information 

and labour mobility (Weisbrod, 1966).  Becker viewed human capital as a factor of production 

similar to physical capital, with investment yielding a return, dependent on the rate of return.  

He argued that physical capital and quantity of labour are not the only factors of production and 

that human capital is also vital.  Indeed, Ishikawa and Ryan (2002) argue that human capital is 

the major determinant of an individual’s earnings.  Wages, Becker noted, are a gross return to 

human capital and do not account for the cost of investment – as a result it is possible for some 

individuals to increase their earnings directly and disproportionately through investment in 

human capital.  In this sense human capital in the form of skills is an element in the production 

function and has been treated as such in subsequent analysis (Bowles, Gintis, and Osborne, 

2001).  As a counter, Hall and Johnson (1980) argue that human capital differs from other 

production assets by providing returns only in proportion to the worker’s supply of labour.  

However, the same argument could be made with the use of physical capital, and indeed land. 

Human capital as a measure of productivity can include both inherent ability, which can be 

acquired, and innate and formal education or training (Blundell et al., 1999).  Blundell et al 

argue that both these skills are complementary.  However, the exact nature of the relationship 

between human capital and wages is not straightforward.  Becker (1962), in developing the case 

for human capital theory, argued that the distribution of wages is more unequal than the 

distribution of inherent ability, and that human capital intensifies the wage differential.  Becker 

argues that those with a higher inherent ability will receive a higher rate of return to a given 

investment in human capital and will therefore be more likely to invest.  This, Becker argues, 

explains the skewed distribution in earnings compared with a presumed symmetrical 

distribution of abilities. 

Becker also introduced the distinction between general-purpose and firm-specific human 

capital, the former relating to skills that can have a productive value in many different firms, 

and the latter to skills limited primarily to use within a single employer.  Examples of general 

skills include reading, numeracy and communication skills, whereas specific skills include 

knowledge of a particular working environment, colleagues or firm-specific production 
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process.  While both general and specific training involve training costs that are offset by 

increased future wage growth, the costs and returns of general training are higher (Becker, 

1962).  Becker argues that in a perfectly competitive labour market, a worker undertaking 

general training will gain a wage increase equal to their marginal product, capturing all the 

benefit from that training.  Specific training, on the other hand, has little or no value in the 

external labour market.  In an extreme example, some very specific investments in human 

capital have no impact on wages, as the human capital gained has no value to other employers.  

The trainee’s wage remains at the external market level, the returns to investment are reaped by 

the employer and, usually, the cost of investment is also borne entirely by the employer 

providing the training (Becker, 1962).   

Although the above represents a theoretical ideal, Becker argued that, in many cases, workers 

and employers share the costs and benefits of specific training, even though it is of value only 

within that firm.  Specific training can be part-funded by an employer, reducing the cost to both 

parties, with the returns to investment also shared with the employee in the form of a wage 

somewhere between the external market wage and the full marginal product.   The returns to 

specific training will therefore be less over a lifetime, as an individual shares these returns with 

an employer and any wage increase will be from a higher starting point as the training wage is 

likely to be subsidised to an extent by the employer. 

A third type of skill, complementary to Becker’s analysis, is the transferable skill (Stevens, 

1994).  A transferable skill is similar to Becker’s general-purpose skills in being of benefit to 

more than one employer, but for several reasons the worker’s wage does not increase to the full 

marginal product.  Stevens (1999) argued that this is a result of labour market imperfection, in 

other words competition among employers is not sufficiently intense to drive wages up to the 

marginal product as they would be in a perfectly competitive labour market.  Stevens argued 

that this may simply be a result of the skill being of use to only a limited number of employers, 

or due to frictions within the labour market, for example mobility costs to employees or 

information asymmetries regarding employment opportunities and wages.  The first explanation 

here is interesting with respect to apprenticeships – within any given labour market, even one 

that is perfectly competitive, there will be a spectrum of transferability of skills, as work 

experience is acquired with a specific employer.  Stevens’ second point is that the share of 

benefits from training in a transferable skill will be influenced by the level of fluidity and 
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competition in the labour market.  A worker will benefit to the extent to which their wage is 

raised above the external market wage (the more competitive the labour market, the higher the 

wage), while an employer will benefit where they have a positive probability of employing a 

worker at a level below his or her marginal product.  This distinction between general-purpose 

and transferable skills is subtle, and is not explored further in the hypotheses around 

apprenticeship completion  

It has been argued that human capital is perfectly, or close to perfectly, substitutable for other 

factors of production (Kenen, 1965), but is traditionally regarded as not transferable in the way 

that other factors of production (land, labour and fixed capital) are.  For example, Basilio et al.  

(2017), in a study of immigrants to Germany, found that the non-transferability of human capital 

gained in an immigrant’s home nation can explain the wage gap between similarly qualified 

immigrant and non-immigrant workers.  There is however a distinction to be made between 

transferable human capital in the form of skills that can be passed between individuals if 

conditions are right for transfer, for example the transfer of skills from an older to a younger 

worker (Jovanovic and Nyarko, 1995), and skills and experience that are particular to an 

individual but can be transferred between occupations, locations and industries. 

2.2.2  The essence of human capital theory 

Looking at human capital theory in more detail, there are several fundamental principles 

underlying the rationale for the theory.  In its simplest form, human capital theory argues that 

investment in education or training raises an individual’s skills, and hence productivity, 

resulting in higher wage returns over a lifetime, and a subsequent increase in productivity and 

per capita income.  (Becker, 1964, 1994).  Becker (1994) argues that this effect is causation 

rather than just correlation, citing evidence from Denison (1985) who found that the increase 

in education of an average worker in the USA between 1929 and 1982 explains around one 

quarter of the rise in per capita income over this period.  The key assumption of Becker’s model 

is that investment in education by an individual in terms of time and foregone earnings will lead 

to a return in the form of higher wages in the future and that, as with other types of investment, 

an individual will only invest in human capital if the expected future returns exceed the cost of 

investment.  Advocates of human capital theory have argued that this can be any type of 

vocational or academic training – Lynch (1991) states that human capital investment can consist 
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of formal schooling in full-time education, on-the-job-training provided by the employer, and 

off-the-job-training provided by commercial training providers. 

Literature on the lifecycle of earnings acknowledges that consideration of the relative returns 

and costs of education and training is a decision that must be made periodically throughout an 

individual’s working life if considering leaving or reducing employment to take part in 

education.  Human capital theory suggests that workers will obtain a lower (or no) wage during 

their period of training, which is offset by a higher wage once they have increased their 

productivity.  Education and training incurs an economic cost which is an investment made on 

the assumption of an economic return, in the form of wages, that will exceed the economic cost 

over a lifetime.  The opportunity cost of these future earnings is therefore the foregone wage 

that an individual could currently gain from his or her existing stock of human capital if they 

chose to spend time working instead of training (Ben-Porath, 1967; Haley, 1973).  The higher 

the existing capital stock, the greater the opportunity cost. 

Becker illustrated this relationship between age and earnings in the model in figure 2.1 below.  

The wage of an unskilled worker over time is given by UU, and that of a trained worker by TT.  

While still training, the trained worker will receive lower earnings as they are sharing the cost 

of training with the employer.  Their wages will rise sharply at the end of the training period, 

for example at the end of an apprenticeship upon moving to a regular wage, as their marginal 

productivity increases, before levelling off at a wage above that of the unskilled worker, giving 

the earnings curve a concave shape.  In an extreme case, this would take the form of T’T’.  Over 

a lifetime the trained worker would be expected to earn more than the unskilled worker.   
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Figure 2.1: Model of relation of earnings to age 

Source: Becker (1975) 

 

As mentioned above, the returns on education and training benefit both the individual, in terms 

of higher future wages and increased employability, and the employer, in the form of increased 

productivity (Bloch and Smith, 1977).  Following from this, human capital theory suggests that 

the costs of education and training should be shared by the individual and employer, with the 

proportion of cost borne by each party dependent on the firm-specificity of the training.  Private 

returns to education for the individual are derived by subtracting the costs of education from 

the benefits of education over a period of time.  The method used to do this is largely data-

dependent and varies from simple cost-benefit analysis to more elaborate methods (e.g. Becker, 

1994) and the regression method (Mincer, 1958, 1974).  The human capital earnings function 

developed by Mincer (1974) is a useful graphical representation of the impact of human capital 

accumulation and is presented as a three-dimensional surface with the axes measuring earnings, 

years of education and experience.  It typically represents human capital, measured as the 

logarithm of earnings, as a linear function of education and a quadratic function of work 

experience, as shown in equation (2.1). 
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ln(y) = ln(y0) + rS + β1X + β2X2      (2.1) 

Where y is earnings, y0 is earnings for an individual with no education or experience, S is years 

of education, r is the rate of return to education in the labour market and X is years of labour 

market experience.  The Mincer function was originally based on empirical data on the earnings 

of a sample of white, male non-farm workers from the 1960 US census.  When graphed it is a 

concave function, showing earnings increasing initially, reaching a peak in mid-late career and 

then falling slightly as age and experience increase, as shown in figure 2.2. 

 

Figure 2.2: Age and experience profiles of relative weekly earnings of white nonfarm men 

Source: Mincer (1974) from 1/1,000 sample of US Census, 1960. 

Note: Figures on curves indicate years of schooling completed. 

 

There are some important typical features of the Mincer function worth noting.  Firstly, the 

maximum earnings are reached at a higher age for higher levels of education.  Secondly, the 

differential earnings benefits of education increase with age – so for example the wage gap 

between someone educated to SCQF level 5 (level 2 MA) and SCQF 6 (level 3 MA) would be 

higher at age 40 than at age 30.  Although the Mincer earnings function was the benchmark 

human capital model of earnings in a stable wage environment, such as that found in the United 

States in the 1960s and 1970s, it has been argued that, while still useful, it has become less 

accurate in the more unstable wage environment of the late 20th and early 21st centuries 
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(Lemieux, 2003).  More recent empirical testing (Lemieux, 2003; Heckman et al., 2006) has 

shown that the model may understate the effect of experience on the earnings of young workers 

and that it may also overstate the effect of skills investment on wages at the lowest end of the 

skills distribution because of (upwards) earnings compression caused by the minimum wage.  

Despite its shortfalls, the Mincer function is still regarded by many as a sound theoretical 

bedrock for estimating the internal rate of return to investment in education (Heckman, 2006). 

2.2.3  Measuring the impact of human capital investment 

Calculating the wage premium to human capital investment, Becker (1993) proposed that the 

wage premium of a first year college student, having undergone one extra year of post-

compulsory education, should be compared with someone who started work directly after high 

school, and the earnings of a second year college student compared with an individual who left 

college after one year.  This accurately measures the gain in each case to one extra year of 

human capital investment – the marginal increase in human capital stock.  In reality this can be 

difficult to measure, primarily because people tend not to enter the labour market after only a 

year or two of college or university.  To more easily measure returns to investment, the actual 

earnings of a university or college student would have to be compared with a counterfactual 

case of an individual of the same ability who had not invested in higher education (Kaymak, 

2009; Hout, 2012) because, as mentioned above, able people tend to invest more in human 

capital (Becker, 1962).   One method to isolate the impact of human capital investment is to 

measure a randomly assigned instrumental variable that impacts on the amount of human capital 

acquired, independently of any confounding variable (such as wealth or ability) for example 

date of birth (Angrist and Krueger, 1991), or distance to nearest university (Kane and Rouse 

1995).  Alternatively, a counterfactual of those who started a training or education programme 

but did not complete could be used, and this has been argued to be the best choice of 

counterfactual for measuring the impact of vocational education due to the similarity in 

observable characteristics between completers and non-completers (Hedges et al., 2018).  A 

third alternative is to statistically match people on their propensity to be educated.  Brand and 

Xie (2010) matched samples of American high school leavers and university graduates in this 

way, using race, social background and school test scores as control variables, and found that 

the benefits of a university education were present for all, but highest for those who went to 

university but were statistically least likely to do so.  These and similar matched sample 
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methods have shown that there can be a wage premium to college education, and social benefits 

to the economy as a whole in the form of additional tax receipts.  It is worth mentioning that 

Hout (2012) finds a nonlinear interaction between ability and the impact of human capital 

investment, with those most talented doing well most of the time regardless of human capital 

investment, the least able doing poorly most of the time, and those in the middle benefitting 

most from investment in education.  This is a very interesting finding and has implications for 

vocational education policy, which often aims to capture trainees of ‘average’ ability (Gasteen 

and Houston, 2007).   

An alternative method developed by Mincer (1974), and described in detail earlier, measures 

the returns on investment to human capital through a regression model using cost-benefit 

analysis.  This method has the advantage of simplicity, where only the first full working year’s 

earnings are collected for individuals, with future earnings extrapolated from this.  However, 

Mincer’s return on investment approach has been criticised for assuming stationarity of wage 

patterns over time when using cross-section data to approximate the life cycle earnings of 

individuals (Bhuller et al., 2017).  Bhuller et al. argue that overall wage patterns in developed 

economies have changed over the periods (several decades) necessary to measure changes in 

life-cycle earnings. 

Having reviewed elements of human capital theory, the next section looks at how human capital 

has been modelled. 

2.2.4  The human capital theory model 

The HCT model assumes a perfect capital market with free entry, and that wage rates are a 

function of human capital.  It relies on the assumption that the total amount invested in human 

capital of any form, and its rate of return, can be estimated solely from information on wages 

(Becker, 1962).  In its simplest form, the human capital model can be expressed by the wage 

rate as a function of the stock of human capital and the rate of return on this.   

wt = rt
 Ht         (2.2) 
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In this model the stock of human capital Ht  measures net human capital investment, in other 

words human capital investment less depreciation over time, t, and also investment in physical 

goods required to develop the human capital.  The rate of return on human capital, rt, measures 

the return over time to a given stock of human capital Ht .  Wages wt vary according to the stock 

of human capital and the rate of return on that stock.  The wage has a positive relationship with 

both stock and rate of return, as would be expected, with higher levels of net current human 

capital and higher rates of return both leading to a larger increase in wages over a given period 

of time. 

Human capital theory suggests that rt , and hence wt , will be higher for general human capital 

investment than for firm-specific human capital investment (Becker, 1962) as the initial wage 

obtained during a general training period will be lower, whereas for firm-specific human capital 

investment the employer will bear some of the cost and the initial training wage will be higher 

relative to the wage once fully skilled.  Both the cost and benefits to an individual of general 

human capital investment are therefore higher than for firm-specific investment. 

The above wage-based model does not provide the only conceptual measurement of the value 

of human capital.  Fleischhauer (2007) summarises the measurement of human capital, 

concluding that there are two methods of determining the value of human capital: input-based 

by summing up costs of production, and output-based by summing capitalised earnings.  An 

alternative early example of an output-based conceptual framework of the value of personal 

assets using human capital was developed by Weisbrod (1961).  This defines the present capital 

value V of an individual as a function of discounted human capital stock.  The probability of an 

individual being alive at time period t is represented by Pt, and the present capital value of an 

individual is calculated as future earnings Yt, discounted by rate r. 

 

This relates back to the point referenced earlier by Smith (1776) on the uncertain duration of 

life expectancy being a key determinant of returns to human capital investment. 

  

(2.3) 
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2.3 HUMAN CAPITAL THEORY AND THE ROLE OF VOCATIONAL EDUCATION 

AND TRAINING 

2.3.1 Defining vocational education and training 

Before delving into a discussion of Vocational Education and Training (VET) from a human 

capital theory perspective, it is useful to define what is meant by VET.  VET could be 

simplistically defined as education that develops practical skills, craftsmanship and problem-

solving, in contrast to academic education which develops critical thinking and analytical skills 

(Education International, 2009).  However, as pointed out in Educational International there are 

several problems with this definition – principally that it ignores the analytical skills required 

in many aspects of vocational work. 

Venn (1964) recognises VET as an education undertaken in pursuit of a stable job in a 

recognised and specified profession, highlighting the emergence of VET in the industrial 

revolution of the nineteenth century.  This appears to be a sound definition, although 

Educational International (2009) point out that as the twentieth century has progressed, careers 

have been more prone to change, thus putting Venn’s definition into question.  It could be 

countered however that many vocational careers, in particular skilled trades such as plumbing, 

have been among the most stable and least prone to change over the past forty years. 

It appears to be difficult to define VET by the type of institution offering training due to the 

scope of potential provision.  VET can be offered by or through a variety of institutions 

including schools, technical and further education colleges, adult community education and 

universities.  It can be delivered through public or private providers, by employers and specialist 

training providers and consultants (Chappel, 2003). 

A key concern among those studying VET is the perception of VET as a lower-status education.  

Stevenson (2005) argues that VET tends to be defined by being of less educational value than 

academic training, being available to those classified as lower achievers, and being managed 

and governed in a somewhat dictatorial fashion, with little flexibility over content and process 

– in sharp contrast to much academic education.  Stevenson argues that this is an unfair view, 

and that in a pure sense a vocation is a direction of life activities significant to an individual 
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because of the consequences they accomplish.  In other words, a vocation is a set of activities 

with a clear purpose and outcomes.  VET could therefore be defined as training leading to a 

clear purpose, independent of level or method of delivery, although this definition could also 

potentially include a very wide range of training including scientific, academic and other 

professional training.  

The concept of VET is explored by UNESCO (2001), who emphasise the practical and job-

specific elements, defining Technical VET in the context of technical and scientific training as: 

“used as a comprehensive term referring to those aspects of the educational process involving, 

in addition to general education, the study of technologies and related sciences, and the 

acquisition of practical skills, attitudes, understanding and knowledge relating to occupations 

in various sectors of economic and social life”.  UNESCO (2001, p.2) 

Moodie (2002) undertakes a review of definitions of VET looking at four theoretical 

perspectives: epistemological, teleological, hierarchical and pragmatic.  Moodie argues that a 

complete definition of VET must be able to be framed in each of these approaches, concluding 

with a practical definition of VET as:  

“The development and application of knowledge and skills for middle-level occupations 

needed by society from time to time.” (Moodie, 2002, p.260). 

Unlike UNESCO, Moodie implies a level of skill in his definition, but both definitions do agree 

that VET is characterised by education and training geared to undertaking an occupation, as 

opposed to general education.  This is consistent with discussions on human capital theory 

which recognise VET as firm-specific human capital in which the employer contributes part or 

all of the cost of training. 

Definitions of, and attitudes towards, VET can vary between nation states and political systems, 

in terms of the scope, scale and status of training.  For example, King and Martin (2002) 

highlight the long-standing perception among young people in Ghana that vocational education 

is small in scale, a second-tier education and, for the majority, does not meet their perceived 

needs.  This can run counter to government policy in promoting VET as a mechanism to lift 
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young people out of poverty.  Oketch (2007) echoes the issue of VET scale and status in Africa 

and highlights that although females are well-represented in VET compared with other types of 

education, the fact that VET has a low status causes further disadvantage to women.  A similar 

issue was also raised in relation to parental attitudes in England, (Wolf, 2002, Ch.3) stating that 

a commonly held prejudice in the UK is that vocational qualifications are “a great idea for other 

people’s children”. 

The role of the state in regulating and controlling the labour market can define the role, status 

and scope of VET in a country.  This is highlighted by Clarke and Winch (2007) who contrast 

the roles of government in supporting VET in Germany, France and Britain.  They argue that 

in Germany and France, the state acts in both a strategic and operational role, with responsibility 

for setting programmes of VET to meet the needs of the economy, setting the structure of the 

labour market and determining the relations between capital and labour.  For example, in 

Germany, employers, government and trade unions are jointly involved in the management of 

certain apprenticeships.  In contrast, Clarke and Winch argue that the role of the state in Britain 

is one of arms-length supervision, resulting in VET which is to a large extent divorced from 

economic and labour market policies, and where labour relations are inefficient and unjust.  Of 

course, Education and Skills are devolved in Scotland, Northern Ireland and Wales, which has 

led to different approaches to delivering apprenticeships and other vocational training.  Scottish 

apprenticeship policy is explored in more detail in chapter four. 

2.3.2 The role of human capital in apprenticeships 

From a human capital perspective, apprenticeships are a form of occupation-specific human 

capital which is transferable between workers (in that a qualified apprentice can teach a new 

apprentice), employers within the same sector, and, to a certain extent, industries, but less so 

between occupations.  The type and extent of transferability will depend on the level and 

occupation framework.  Several hypotheses around apprenticeships can be proposed from this. 

Firstly, human capital theory suggests that apprentices should invest more in their own 

apprenticeship training when the human capital they acquire from this is more transferable.  

They may therefore more likely to be incentivised to train in less occupation-specific 

frameworks, for example management rather than hairdressing, and much more likely to be 
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incentivised to invest in less firm-specific training, unless they work for a particularly attractive 

organisation or industry.  Conversely, employers will invest more in apprenticeships in more 

industry-specific or firm-specific frameworks/occupations where human capital theory 

suggests that they will receive the greatest return.  But apprenticeships by their nature are both 

occupation-driven and firm specific.  Therefore, for the majority of frameworks, there should 

be sufficient incentive for employers to invest in apprentices.  From an apprentice’s perspective, 

the benefit of gaining skills that are more transferable has to be balanced by the expected wage 

returns in some occupation-specific skills, for example engineering, and for trades where 

occupation entry may be conditional on gaining an apprenticeship, for example electrical 

installation and construction. 

Secondly, apprentices can also be substitutable for other forms of capital, for example skilled 

workers can substitute for physical capital and vice-versa.  Therefore, employers may be more 

willing to invest in apprentices in industries where they cannot readily substitute physical for 

human capital.  This would be the case for service industries rather than manufacturing, 

construction or agriculture.  They may also be more willing to invest in apprentices if the cost 

of physical capital is greater – when interest rates are higher, or when the domestic exchange 

rate is lower relative to those of major trading partners. 

 

2.4 INSTITUTIONAL LABOUR MARKET THEORY: AN ALTERNATIVE 

PERSPECTIVE 

2.4.1 Development of institutional theory 

One of the pioneers of institutional economics was John Commons (1931), who argued that the 

economy is powered by complex relationships between different economic actors with different 

interests and goals.  For example, employees, firms, government and unions all drive economic 

activity by working for their own interest.  This in turn can lead to industrial disputes, recession, 

monopolies and other potentially undesirable outcomes.  Commons argued that these divergent 
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economic actors have an interest in resolving disputes and that government has a role as a 

mediator. 

Institutional theory really gained traction as a branch of labour market economics during the 

mid-twentieth century to explain investment and productivity following debates between those 

advocating human capital as a branch of labour economics and those who were critical of this 

approach.  The debate was essentially one around the value of pure economic theory versus 

empirical work – with a volume of empirical work, principally based on US labour market data, 

challenging neoclassical theories of the perfectly competitive labour market.  During this period 

there was intense debate between those who advocated the human capital theories of economists 

such as Becker, Mincer and Schulz, and those who argued that there were theoretical and 

empirical flaws in human capital theory which could be partly explained by what they regarded 

as more sophisticated institutional labour market theory (Sobel, 1982).  For example, the debate 

between Lampman and Rottenberg, (1956) on empiricism versus mainstream economic theory, 

Ross (1948) and Dunlop (1957) on whether trade unions were primarily political or economic 

institutions, and Lester (1946) and Machlup (1946) over the role of equilibrium and marginal 

analysis in labour economics.  The local labour market research of Reynolds (1951) and Myers 

and Shultz (1951) provided a critique of the standard economic assumptions of mobility of 

capital and labour and of perfect information.  And Kerr (1954) and Dunlop (1957) developed 

theories of dual, or segmented, labour markets (explored in more detail later) where preordained 

institutional factors determine wages and employment in primary markets.   

2.4.2 The central argument 

Institutional economics is grounded in the concept that institutions are not merely vehicles for 

economic actions but that they can shape actions.  This paradigm assumes that institutional 

factors can influence wages and employment, and thereby can potentially impede the 

functioning of a perfectly competitive labour market.  Institutional economists of the mid-20th 

century (for example Dunlop and Kerr) argued that wages were not set in a free, unified labour 

market, but were instead influenced by the power of unions, social groupings such as age, race 

and gender, and inherent structures within institutions with their associated rules and 

procedures.  Empirical research has also shown that institutional factors such as employment 

protection, unemployment benefits and minimum wage legislation (often intentionally) limit 
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the operation of a perfectly competitive labour market and are associated with compressed skill 

wage differentials – in effect lowering wage inequality (Koeniger et al., 2007).  Empirical 

evidence has suggested that not all interventions succeed, for example investment in human 

capital in the US through manpower programmes failed to reduce underemployment and 

poverty, especially for disadvantaged ethnic groups due to structural and institutional bias in 

the demand for labour (Gordon, 1972).   

Central to the institutionalists’ criticism of human capital theory is its assumption of the link 

between human capital investment, productivity and earnings, through what Sobel (1982) terms 

the ‘transmission belt’.  The institutional perspective argues that while an empirical link 

between human capital investment and earnings can be observed in some cases, productivity is 

often not the key driver of earnings.  Instead, increased investment in education acts as a signal 

to employers that an individual may be better motivated, more able and more willing to learn 

(Spence, 1973).  It may also be taken by employers to signal a particular family background or 

social class that they regard as a better ‘fit’ for their organisation.  These mechanisms are 

independent of productivity gained through education, as summarised in figure 2.3. 

 

 

 

Figure 2.3:  The human capital transmission belt 

Source: Author 
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2.4.3 Theories of dual labour markets 

Dual labour market theory relies on technological change and divergence in industrial structure 

creating two segregated labour markets: one consisting of primary or good jobs with good pay 

and security, sometimes paying above market wages, and the other of secondary or bad jobs 

(Bulow and Summers, 1986; Doeringer and Piore, 1971; Rubery, 1978).  Primary jobs are part 

of internal labour markets, with wage levels driven by organisational requirement and union 

bargaining power.  Labour demand in primary markets is relatively stable and planned, 

reflecting the level of monopoly power enjoyed by large employers.  Secondary jobs in contrast 

are usually in external labour markets, with free entry and exit and fluctuating demand. 

The theory of segregated labour markets can be split into two main branches.  One branch treats 

the drivers of segregated labour markets as exogenous to the functional economy, focusing on 

socially entrenched barriers, such as discrimination based on parents’ income or occupation and 

place of residence, that originate outside the economy, but which reinforce economic and social 

inequality through the mechanism of the labour market (Akerlof, 1970; Spence, 1973).  These 

are often referred to as ‘low level equilibrium traps’ (Rubery, 1978).  The other branch, in 

contrast, is based on the argument that economic and social inequality originate from within the 

structure of the economy and industry and is the main focus of the review in this section.  Within 

this branch, the two main groups of segmented labour market theory are Dual labour market 

theories (Kerr, 1954; Doeringer and Piore, 1971), and radical theories (Gordon, 1972; Edwards, 

Reich and Gordon, 1975).  Dual labour markets are explored below, and radical theories briefly 

discussed at the end of this section. 

In his theory of balkanization of labour markets, Kerr (1954) separates the labour market as 

either structured or unstructured.  The structured labour market is characterised by strong ties 

between employers and employees and is constrained by institution-based structural barriers to 

the mobility of workers and to the movement of wages.  In this market, jobs are ‘balkanized’, 

in other words are separated into isolated internal sub-markets with access for only a few 

workers.  Institutional rules limit access to these jobs and determine the pay structure 

independently of external labour market forces.  This can result from negotiation between 

management and employees or union bargaining, may be historical to the employer and/or may 

be enforced to support wider organisational goals.  Notable here is that wages in structured 
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markets are mostly unrelated to productivity – breaking the transmission belt between human 

capital investment and earnings as shown in figure 2.3.  Wages in these labour markets are 

therefore determined less by the supply and demand for labour and more by sets of complex 

rules dictated by regulatory policy and collective bargaining agreements.  The exception to this 

is the acquisition of firm-specific human capital in internal labour markets, which is discussed 

later.   

Wage setting and recruitment in structured labour markets being divorced from productivity 

could be regarded as a type of X-inefficiency (Leibenstein, 1966).  X-inefficiency is divergence 

of a firm’s behaviour from productive efficiency, driven by a lack of competition.  Specifically, 

Leibenstein argues that X-inefficiency can arise if labour contracts are incomplete and do not 

make explicit a relationship between performance and payment.  Stigler (1976) criticises this 

approach, arguing that there is insufficient evidence for firms purposively pursuing non-

maximising behaviour, and in the absence of this, inefficiency (or waste) is a catch-all term for 

factors that cannot be explained economically, and is therefore not a useful economic concept. 

Kerr (1954) proposes that the unstructured labour market, as the antithesis of the structured 

labour market mentioned above, is driven purely by wages and the supply and demand for 

labour, with no other attachment between employer and employee.  Kerr notes this situation 

was typified by the Californian harvest labour market during the economic depression of the 

1930s (the economics of this labour market were brought to life in the popular literary work of 

Steinbeck, 1939 in The Grapes of Wrath).  It was summarised by Fisher (1951) as one with: no 

unions; an impersonal, transitory relationship between employer and employee; unskilled 

workers; payment by unit of product; and a reliance on human labour over capital machinery.  

In this situation employers select workers according to who will accept the lowest wage per 

unit, and workers select an employer by the highest wage per unit.  Due to the homogeneity of 

labour, returns to human capital investment in unstructured labour markets will be low. 

Similarly, Doeringer and Piore (1971) classify the labour market into primary, with high wages, 

secure employment and good promotion opportunities, and secondary, characterised by low 

earnings; substandard working conditions; variable and insecure employment; harsh and 

arbitrary discipline and few opportunities to progress (Piore, 1970).  Employers operating 

primary labour markets are driven by the need to maximise workforce stability to internalise 
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firm-specific skills that have been acquired by their employees over time (Pfeffer and Baron, 

1988).  Neoclassical theory suggests that acquisition of these skills lead to increased economic 

efficiency for employers (Elbaum, 1983).  For this reason, employers in the primary sector offer 

vertical promotion opportunities with few external entry points.  This is an interesting point, as 

it assumes a linkage between time served with an employer, acquired firm-specific human 

capital and wages, operating as an internal ‘transmission belt’.   

Although the primary labour market operates largely as a closed internal structure with limited 

mobility between primary and secondary jobs, there is some relationship with secondary labour 

markets in that the secondary labour market is open and connected to the primary market at the 

primary entry level.  This could take the form of, for example, a graduate trainee into the civil 

service, armed forces or large private sector corporation.  The role of education or training in 

the primary market will therefore be largely to screen applicants at the entry level (Sobel, 1982).  

In practice, workers in secondary jobs frequently make the transition to primary jobs at some 

point in their career.  Hudson (2007) finds that most workers who begin their careers in 

secondary jobs eventually move into better employment, although this may stop short of true 

primary jobs.  He argues that after young adulthood the labour force can be split into primary 

and ‘mediocre’ jobs.  There has been wide recognition that many jobs fall in between the 

theoretical bookends of primary and secondary labour markets, for example the primary labour 

market can be split into upper primary and lower primary jobs (Piore, 1973, 1975; Osterman, 

1975; Reich et al., 1973), with the upper tier characterised by professional and managerial jobs 

with considerable flexibility, turnover and (upward) mobility.  The lower primary tier, in 

contrast, more closely resembles characteristics of the pure primary labour market, with stable 

and routine work dictated by formal sets of work rules and administrative procedures.  The 

secondary labour market has also been sub-classified, for example in differentiating low wage 

work from the black-market economy (Bluestone, 1970).  Despite these differences within 

primary and secondary labour markets, Piore (1975) argues that there remains a critical 

distinction to differentiate primary and secondary labour markets: in the primary segment there 

is a strictly upward mobility chain leading to jobs with higher pay and status, whereas in the 

secondary segment job mobility is more random and can be upwards, neutral or downwards.   

While primary internal labour markets are far from perfectly competitive, Doeringer and Piore 

(1971) state that they may operate more efficiently than a competitive external labour market, 
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as employers can screen employees for suitability at each stage of the promotion process as 

they move up institutionally prescribed mobility chains or job ladders.  They argue that internal 

labour markets are the most efficient method to analyse the performance of individual workers, 

and that empirical evidence on differing employment rates between similarly skilled workers 

in each market suggests that the primary labour market may also deal more efficiently with 

structural unemployment.  There is no consensus on this view, however, as employers who 

operate primary labour markets may be missing out on skilled labour that is only available 

externally to the workplace and therefore their workplace may be operating with suboptimal 

efficiency (Haughton, 1990). 

It is worth mentioning that although institutional theory of labour market duality highlights the 

importance of internal labour markets, Piore (1970) argues that this is not limited to differences 

between firms – primary and secondary jobs can exist within firms.  This viewpoint seems 

sensible, as some employers, particularly large firms, may require both low and high skilled 

labour.    

Radical theories of dual labour markets take segmentation a stage further by ascribing a 

purposive socio-political motive behind segmentation (Reich et al., 1973).  Advocates of the 

radical stance distance themselves from other dual labour market theories in the extent to which 

workers are seen to benefit from an internal labour market.  Referring to core (primary) and 

periphery (secondary) markets, radical theorists argue that segmentation is utilised as a device 

to fragment working class unity and to act as a barrier to the advancement of the working class 

into better jobs.  Inherent in this argument is that capitalism perpetuates and reinforces 

oppression of the working classes, and that capitalism as a construct is fundamentally 

undesirable.  Gordon (1972) argued that capitalist employers purposively stratify the workforce 

into grades to create what he terms ‘hierarchy fetishism’ – a fixation on climbing the promotion 

ladder.  Gordon and other proponents of radical theories argue that this division of the 

workforce limits workers’ interest in the working conditions of co-workers of a different grade, 

thereby also limiting trade union power and allowing employers to set lower wages and poorer 

conditions for some workers.  Gordon also argues that employers may benefit from providing 

a slight rise in relative wages to a particular grade or grades of workers: allowing the wages of 

some classes of workers to rise relative to others intensifies competition between classes and 

divides organised labour, thus keeping the overall long-run wage bill lower (Gordon, 1972, pp. 
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71-78).  There is some merit in this argument – the author has observed this practice in a large 

employer in the UK as recently as 2017, where selected grades of workers are offered a higher 

pay rise in order to obtain just enough trade union votes to carry a pay offer.  Research has also 

found that secondary workers may also become culturally entrenched over time and therefore 

regarded (rightly or wrongly) as unsuitable for the primary labour market, thus further limiting 

career mobility (Doeringer and Piore, 1971; Gordon, 1972, Piore, 1975).  More recently, career 

mobility in the secondary labour market has been shown to be related to education, where 

overeducated workers in secondary jobs are more likely to move into higher-level jobs later in 

their careers (Dekker et al., 2002).  For some, therefore, participation in the secondary labour 

market is a temporary phenomenon.  Hudson (2007) adds weight to this, arguing that most 

secondary workers have transitioned to primary occupations by their early thirties. 

2.4.4 Criticisms of dual and radical labour market theories 

Rubery (1978) criticised the view that radical theories of the labour market are being driven by 

capitalist employers, arguing that unions may themselves push to establish internal labour 

markets.  Rubery argues that a homogenous labour force may not be a practical bargaining 

advantage for workers and that a more structured labour force may increase bargaining power.  

Kahn (1975) also made the point that unionisation may favour capitalist employers in the long-

run, as persistent high wages act as an incentive for employers to invest in technological 

productivity as a substitute for labour.  Braverman (1974) criticised the assumption of job-

specific skills as a driver for internal labour markets in both dual and radical theories.  On a 

practical basis, Rubery argued that changes in wages and employment conditions are more 

likely to be driven by the threat of imminent industrial action, use of new technology, or an 

attempt to gain competitive advantage over rival firms rather than to avoid organised workforce 

opposition (Rubery, 1978, p.23).  In reality, it may be the case that all of the above are possible 

reasons for employers’ wage policies, and that combinations of motivations may be at play.   

While not a criticism as much as recognition of a limitation, McNabb and Ryan (1990) note 

that employers with a large share of secondary employment tend to operate in product or service 

markets with unstable demand and/or in declining industries with limited capital investment.  

In both these cases the common factor is that there is an institutional explanation for the 
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employment of low-skilled insecure labour.  In one case firms require to hire and fire to meet 

their production requirements, in the other cheap labour is a substitute for physical capital.   

A balanced criticism of both institutional/dualist and human capital perspectives is offered by 

Langlois (1986).  This perhaps oversimplifies the argument, but does make a very valid point 

that both institutions and theory are important to a varying extent in explaining the drivers of 

wages in every practical case: 

“The problem with the Historical School and many of the early Institutionalists is that they 

wanted an economics with institutions but without theory; the problem of many neoclassicists 

is that they want economic theory without institutions; what we should really want is both 

institutions and theory.”  (Langlois, 1986, p.5). 

2.4.5 The apprentice labour market from an institutional perspective 

From an institutional standpoint, the apprentice labour market could be typically described as 

‘lower primary’, in that apprentices typically have good training, potential for advancement and 

stable employment, at least during the duration of their training.  Employers also have an 

incentive to treat apprentices fairly and promote them to higher levels once qualified, as they 

have made an investment training them in firm-specific skills.  And apprentices are often on a 

structured and clearly defined career path, tied to formal administrative procedures (linked to 

their qualification), typical of the lower primary segment.  Apprentices do, however, exhibit 

some secondary labour market characteristics.  They are subject to low wages while training, 

especially those aged 16 to 18 and those aged 19 or over who are in their first year who are paid 

below minimum wage in both Scotland and the rest of the UK.  They can also experience job 

insecurity once qualified as some are trained on fixed-term contracts with no guarantee of a job 

on qualification. 

Nevertheless, these are generalisations, and the labour market position (primary or secondary) 

of an apprentice will differ greatly depending on their employer, industry sector, subject 

framework and level.  The position of apprenticeships within theories of dual and structured 

labour markets can be illustrated by considering three examples.  In the first case a Management 

framework apprentice working for a large multinational employer at SVQ level 4 (SCQF 8) or 
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above.  This apprentice will be well paid and is likely to be an existing employee prior to 

commencing their apprenticeship (BEIS, 2017, pp. 9,16).  They may be on a permanent contract 

and be guaranteed (or have a good chance) of promotion once qualified, under the conditions 

of an internal training programme.  In any case they will have guaranteed employment with 

their current employer once qualified.  This apprentice would be rooted firmly in the primary 

labour market. 

In the second case, an apprentice studying for, say, a Business Administration framework 

apprentice at SVQ level 3 (SCQF 6 or 7).  This apprentice will likely be paid above minimum 

wage for their age and will be paid more than many private sector apprentices, but may be on a 

fixed-term contract for the duration of their apprenticeship – typically around two years.  They 

will have access to internal job openings but would need to apply for these on a competitive 

basis alongside internal and other external applicants.  This apprentice would sit somewhere 

between the primary and secondary labour market – they perhaps could be considered as lower 

primary as noted above. 

Lastly, consider the case of a Hairdressing framework apprentice at SVQ level 2 (SCQF 5).  

This apprentice will receive the lowest median wage of all framework groups (BEIS, 2017) and 

are most likely to be paid below the minimum wage and have no written contract with their 

employer (BEIS, 2017).  They may face uncertain employment prospects on completion: 

unpublished survey evidence from 2016 shows that Hairdressing and Barbering MAs are less 

likely to be employed on completion than those in other major frameworks.  They also enter 

into a competitive employment structure dominated by micro-businesses (Skillsactive, 2016) 

with no internal labour market.  This apprentice would be positioned closer to the secondary 

labour market.   

It is possible that the labour market position of an apprentice may in turn influence the 

probability of successfully completing, as an apprentice in a secure internal labour market has 

a greater incentive to complete if this guarantees access to a promoted position.  They will also 

be less likely to be made redundant and less likely to explore other opportunities voluntarily 

before the end of their training.  Although this thesis has no direct measurement for labour 

market structure, the industry sector, MA framework and employer size, all of which can 
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influence labour market structure, are included in the model of apprenticeship completion in 

chapter six.   

2.5 CRITICAL PERSPECTIVES ON HUMAN CAPITAL THEORY 

2.5.1  Criticism from an economic perspective 

Human Capital Theory as an explanation of the relationship between training and economic 

return, and as an explanation to justify investment in training, has been subject to some 

criticism.  This revolves chiefly around the assumptions behind the theory that increased skills 

investment will translate into increased productivity and wages, and the problems inherent in 

measuring the relationship between investment in human capital and subsequent return to this 

investment.   

Human capital theory relies on the premise that investment in education results in private and 

public benefits.  Private benefits are gained through influencing earnings: investment in formal 

education will increase an individual’s future earning power, and public benefits in the form of 

increased tax revenue, reduced welfare payments, and community health and safety benefits 

such as reduced crime.  The theory rests on the assumption that investment in human capital 

increases long-term wages of an individual due to increased productivity, where wages equal 

marginal product.  However, the assumption that increased education or training increase 

productivity of an individual is questionable.  Shaffer (1961) countered the view of human 

capital as an investment due to the uncertainty of the relationship between a specific human 

capital investment and the associated return.  Becker (1962) argued that there is a relationship, 

but that marginal product will exceed wages for firm-specific trained employees, as the value 

to the employer will be higher than the employee could earn with them or elsewhere.  There 

has also been discussion around the causality of investment in education and wage income 

(Stiglitz, 1975; Lazear, 1977).  Lazear argues that investment in human capital does causally 

produce income, and that by moving from zero to twelve years of schooling, an individual 

triples their wealth, whereas Stiglitz provides evidence that education can be a screening device, 

labelling individuals as more, or less, productive independent of their actual productivity.  Even 

accepting a relationship between skills investment and individual earnings, the relationship 
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between skills investment and returns to the economy beyond an individual has been questioned 

(Wolf, 2002).   

While some forms of training investment bear a strong relationship to productivity, in other 

cases increased education or skill level, particularly those of a more abstract nature, may have 

no relevance to productivity.  In a survey of private sector employers with over 20 employees 

in the USA, Black and Lynch (1996) concluded that it is not whether workers are trained, but 

what they are trained in that affects organisational productivity.  Productivity also depends on 

several other factors such as industry worked in (for example productivity per worker in the 

UK oil and gas industry is many times higher than for a cross-sector average).  Black and Lynch 

(1996) found that the impact of off-the-job training on productivity was positive for 

manufacturing employers, but not for others.  Conversely, they found that computer-related 

training had a positive impact only for non-manufacturing employers.  The link between human 

capital investment and productivity is discussed in more detail in the section on institutional 

labour market theory later. 

The human capital model as proposed by Becker (1964) also assumes perfect labour markets 

exist, in this situation workers incur all the costs and benefits of non-specific training, whereas 

firms and workers share costs and benefits of firm-specific training.  Where imperfect labour 

markets exist, wages may be compressed as employers skim wages, thus limiting the returns to 

training.  In this situation firms may also need to sponsor firm-specific training to ensure 

adequate incentive (Acemoglu and Pischke, 1999).  This was discussed in more detail in the 

section on human capital theory and vocational education in Section 2.3 

Block (1990) criticises human capital theory as a quantitative relationship between human 

capital and labour, where human capital is exchanged for monetary gain.  In assuming a causal 

link between formal education and private and societal benefits, human capital theory does not 

fully account for informal education, personal experience and tacit knowledge, all of which can 

influence the earning power of an individual (Rosman et al., 2012).  Such investments are 

difficult to capture as they tend to be unreported, and their effect on earnings are difficult to 

measure. 



35 

Non-productive factors also influence earnings.  This has been observed in labour market 

signalling where it has been argued that education acts as a signal or passport to obtain a well-

paid job (Spence, 1973) and that this is independent of the skills and potential productivity of 

the worker; in other words education may reflect productivity but not cause it.  Labour market 

signalling and human capital models are not necessarily mutually exclusive – investment in 

human capital may increase both an individual’s productivity and act as a signal of abilities to 

employers (Page, 2010; Weiss, 1995).  However if signalling is the main benefit of education, 

then increasing education levels of the populace will provide wage returns to the most educated 

individuals without the corresponding productivity gains to employers and the economy 

(Spence, 1973; Tan, 2014). 

Where an individual holds multiple qualifications, for example a degree and a vocational 

qualification, it can prove difficult to attribute a wage premium to one of these.  There may also 

be interaction effects between the two qualifications, therefore to attribute private and social 

benefits to one source of education may be overly simplistic.  However, if an individual’s 

highest qualification is known along with the highest qualification for all other learners in the 

model then this allows calculation of the marginal returns to that specific qualification, using 

comparison of wage returns to the qualification immediately below as a counterfactual (Hedges 

et al., 2018).  Time is also a factor - the wage premium of human capital investment may decay 

if knowledge is not kept current (OECD, 1998).   

Another criticism of human capital theory is that returns to education can differ across countries 

and therefore comparison of the impact of human capital investment across countries can be 

difficult.  For example, historically, students in China were employed on formal qualifications 

based on a central placement system, while European, American and other western-influenced 

employers placed more emphasis on personal transferable skills.  This was reflected in 

educational practices, for instance, the greater emphasis put on technical knowledge rather than 

learning skills in China compared with Australia (Xiao and Dyson, 1999).  The returns to 

different levels of education may also differ, for example returns to a doctorate degree may be 

much higher in some countries than others (Bound et al., 2009).  
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2.5.2 Moving outside economic theory   

So far, the critical viewpoints on human capital theory discussed in this chapter have largely 

been from an economic perspective.  As noted earlier, human capital frames the development 

of an individual in economic terms in the same way as investment in any other factor of 

production such as land, machinery or technology.  From this standpoint, an individual’s 

decision to invest in training and the value of their development can be explained by the 

subsequent wage and employment returns.  Indeed, Becker (1976) goes as far as to suggest that 

rational economic decisions can be used to help explain all aspects of human behaviour.  

However, while most hypotheses on apprenticeship completion proposed in this thesis remain 

grounded in labour market economics, it is important to acknowledge other perspectives.  In 

particular, critiques of human capital theory from the viewpoints of motivational psychology 

and sociology could offer alternative explanations around both the causal factors behind 

differences in earnings and the decision to invest in and complete education and training.    

Psychological and motivational critiques  

From a psychological perspective, there has been criticism of the use of human capital theory 

to justify earnings as the only or primary motivator of investment in training and career choice, 

by equating success to earnings (Hooley, 2020).  There may be non-economic benefits from 

both formal and informal skills aquisition which are not captured through quantitative research 

on earnings premia but drive the decision to invest in education.  Factors such as self-

satisfaction from education and self-development in the form of tacit skills may motivate an 

individual to undertake training and may even help increase an individual’s productivity in the 

workplace, but are not necessarily captured by wage gains in human capital theory.  For 

example, research undertaken with apprentices in Scotland has highlighted the wellbeing 

benefits of undertaking an apprenticeship including increased life satisfaction, happiness and 

lower levels of anxiety (Skills Development Scotland, 2019f).   

The underlying assumption of rational choice theory, which lies behind human capital theory, 

has been a major element of criticism.  Rational choice theory assumes that individuals will 

make rational and optimal economic decisions designed to optimise their utility in accordance 

with economic theory, even if they are not aware of the economic terminology behind these 
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decisions (Friedman, 1953).  However, it has been argued that the education and career choices 

of individuals are not rational and are subject to external influences (Hodkinson, 2008).  The 

assumption that individuals are governed by rational choice theory has been specifically 

questioned through the concepts of bounded rationality (individuals will often make 

suboptimal, but acceptable, choices due to information overload), bounded willpower 

(individuals know the optimal decision but lack the willpower to follow this through) and 

bounded self-interest (individuals often also care about the interests of others as well as their 

own) (Jolls et al., 1998).  From a skills and training perspective, these criticisms imply that 

individuals will not always choose the investment that yields the highest level of wage returns 

over a lifetime, as social, cultural and other factors will impact on their decisions (Tan, 2014). 

Tan points to research into non-economic motivations to undertake university education, 

including hedonistic (enjoyment of the experience), pragmatic (employment – note this is 

distinct from earnings), and fatalistic (for example parental pressure to attend) (Purcell and 

Pitcher, 1996), and argues that human capital theory is therefore inadequate in explaining the 

decision to undertake education or training (Tan, 2014).  

The use of human capital to underpin career guidance is also subject to debate.  Human capital 

theory would dictate that the advice to undertake an apprenticeship or other career pathway 

stems from an individualistic perspective, in other words by equipping individuals with the right 

vocational skills they will succeed in the labour market and reap reward on their investment in 

the form of employment and earnings.  This assumes that earnings are the only, or main, driver 

in individuals’ career decision making. However, Hooley (2020) argues that careers guidance 

should extend beyond this to develop individuals into rounded citizens and increase their 

wellbeing. This is reinforced by the argument for career guidance to shift emphasis from a 

human capital-derived competitive race on earnings destinations towards a journey (Law, 2012) 

with a focus on positive life experience (Robertson, 2020).  And Hooley (2020) raises a more 

fundamental point for skills and career guidance policy: whether an individual’s wealth and 

happiness should depend on the amount of human capital required, and if not, should we be 

using human capital acquisition as the basis of education and career interventions? 
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Sociological critiques 

A sociological critique of human capital theory can help explain both social influences of wage 

returns and the impact of increasing education levels on society.  Looking first at possible social 

influences on wage gains, it has been argued that although human capital and wages are 

empirically linked, it is possible that inherently wealthier individuals acquire education as a 

consumption good and then secure higher wages independently of productivity.  This may be 

through using education to signal their ability or social background to employers (Sobel, 1982), 

or there may be no connection, with higher wages for better educated individuals merely a by-

product of hereditary and social connections.  Earnings and employment can also be influenced 

by gender, ethnicity and trade union power.  For example, Chevalier and Walker (2001) found 

that non-white workers and non-union members earn significantly less in the UK.  These may 

swamp the effect of human capital investment, rendering it negligible in comparison.  Similarly, 

Hooley (2020) criticises human capital theory for attributing earnings directly to the career 

choice and education decisions made by individuals, making the point that different individuals 

have access to differing levels of intrinsic advantage.  Roberts (2009) argues that these 

advantages, including pre-existing wealth, power and opportunities, will override any impacts 

of agentic decision-making.   

Social capital has been argued to be of equal importance to human capital (as measured by skills 

and qualifications) to the individual.  Hanifan (1916) in a study of local support for rural schools 

was one of the first to identify social capital in reference to social cohesion and personal 

investment in the community.  Social capital in the form of social networks has been found to 

increase the economic productivity of workers (Hunter et al., 1988; Gayen et al., 2010).  Gayen 

et al. in a case study of local labour market data in Scotland found that people in work have 

denser social networks and that those networks were populated with members who themselves 

had greater social and human capital than those not in employment.  Interestingly, Gayen et al. 

found that the relative importance of human capital versus social capital varies by age.  For 

those aged over 50, the more contacts that an individual has with people in high level 

employment (a proxy for social capital), and the stronger the ties with these contacts, the more 

likely that person is to be in employment.  For people aged less than 50, their own qualifications, 

i.e. human capital, and the number of contacts are important.  Social capital therefore in the 

form of networking can directly increase the wage premium, regardless of productivity, for 
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example through learning of a job opportunity, or the chance to acquire and promote skills 

informally within the work environment.  Social capital, like human capital, but unlike other 

forms of capital investment, is depleted by non-use. 

Investment in education and training can also stimulate benefits through social mechanisms 

independently of productivity gains.  For example, Shapiro (2005) in an analysis of US census 

data, found that around one third of the growth in wages and rent in a city with higher numbers 

of college graduates was due to factors other than productivity.  The principal influence was an 

increase in the quality of life, manifested through a concentration of community amenities such 

as bars and restaurants.  It is important to note that Shapiro’s analysis of wage and rent growth 

were at a metropolitan rather than individual level, so for example an individual’s wage may 

fall if they moved to a job outside the city.  It does however provide a useful demonstration of 

how investment in education can result in economic returns through the medium of social 

benefits.    

Turning now to the second point, the relationship between education and societal benefits is 

also debateable.  Social benefit can be measured through community trust, public engagement 

and social dysfunction (Martin and Grubb, 2001), where higher levels of trust and lower 

negative indicators, such as crime, indicate positive social returns.  One problem with this 

approach to identifying outcomes is that any link between education and trust assumes less 

educated people are less trustworthy, which is controversial and unproven.  Additionally there 

is disagreement around attributing increased social benefits solely to education, when they may 

be the result of a number of factors.  For example, Tan (2014) highlights the role of social 

infrastructure as a factor in enabling (rather than creating) economic growth through education, 

one which he argues is missing in many developing countries, rendering investment in 

education and training less effective.  Wolf (2002) in a review of the role of education in 

economic competitiveness in the UK, criticises the assumption that widening educational 

participation can reduce social inequality, arguing that high private returns to education are not 

matched by high social returns, and that returns to education cannot match increased 

participation indefinitely.  Pritchett (2009) and Ortega and Pritchett (2014) find no relationship 

between years of schooling and national GDP across a range of countries, also suggsting that 

there are individual returns but no societal returns to investment in education.  And, as 

mentioned earlier, the theory of labour market signalling – that is investment in education and 
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training acting as a labour market signal to employers as opposed to a productivity benefit 

(Spence, 1973), reinforces the argument that the returns to society in the form of economic 

growth will lag behind those to individuals.  There may even be adverse effects on society – for 

example Hooley (2020) highlights the inherent ethical and political issues in which investment 

in human capital is positional at the expense of other individuals.  In this situation, increasing 

education merely redistributes resources rather than leading to economic and social benefits, 

and is not pareto optimal (Tan, 2014).  However, despite criticisms, some research has shown 

that the social returns to higher education outweigh the private returns even when graduates are 

underemployed (Green and Henseke, 2016).   

The debate around human capital theory as a justification for investment in education and skills 

at an individual and societal level is ongoing.  As discussed later in section 4.2.6 in this thesis, 

human capital theory continues to influence education and skills policy in Scotland and 

elsewhere, partly because although there are arguable flaws, there is as yet no unified alternative 

theory to replace it (Tan, 2014).  Therefore, although several of the hypotheses outlined in 

chapter six are derived from human capital theory, this is because it is a reasonable 

approximation, rather than an exact model, of human behaviour.  

2.6 CHAPTER CONCLUSIONS 

This chapter has reviewed the development and key elements of human capital theory and 

institutional and dual labour market theories, and offered a critique of these, drawing on 

alternative perspectives.  Although this is a vast field and the review only scratches the surface 

of the research that has been conducted, the main benefit of the review is to identify elements 

of labour market and other theory that might suggest research questions relevant to 

apprenticeship completion.  Chapter six outlines these research questions and uses them to 

develop a conceptual model of apprenticeship completion to be tested.   

The following chapter reviews empirical evidence on the factors influencing apprenticeship 

completion and adds to the research questions used to develop a model of completion in chapter 

six. 
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CHAPTER 3 – LITERATURE ON APPRENTICESHIP COMPLETION 

3.1 INTRODUCTION 

This chapter reviews the specific literature on apprenticeship completion, drawing on evidence 

from Scotland, the rest of the UK and internationally.  It draws principally on evidence from 

England and Australia, but also references studies from Canada, Germany, the Netherlands, 

Switzerland and the USA.  It examines a wide body of recent evidence on apprentice completion 

rates and offers some conclusions as to the factors most likely to influence these, which are 

subsequently tested in the econometric model. 

Comparisons with England are a clear choice, partly because both systems lie within the UK 

and are largely subject to the same economic influences.  The scale of English apprenticeships, 

with over 375,000 starts in 2017/18 around 815,000 apprentices currently in training, has 

resulted in a wealth of research which can be used for comparison.  In addition, England makes 

an interesting comparator because education in Scotland is devolved and Scottish 

apprenticeship policy has diverged by pursuing a more system-driven approach in comparison 

to the free market approach taken in England (Keep, 2015; 2017).   

Evidence from Australian apprenticeships is also widely used, partly because the Australian 

system has been very well researched over the past two decades, and also because Australia 

shares similarities with the apprenticeship system in Scotland, with the majority of apprentices 

at Level 3, provision delivered through training providers, on-the-job assessment mainly 

undertaken by training providers, and similar challenges in apprenticeship recruitment, 

completion and the increasing market share of higher education.  In recognition of these shared 

similarities and challenges, Skills Development Scotland (SDS) and the National Centre for 

Vocational Education Research (NCVER) in Australia signed a formal Memorandum of 

Understanding to collaborate on work-based learning research in 2019. 

This chapter now briefly looks at evidence on the importance of successful completion, then 

reviews previous research on the above international apprenticeship systems, examining the 

impact of individual characteristics, employers, training and the wider labour market on 
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apprenticeship completion.  Conclusions are then drawn which inform development of the 

model in chapter six. 

3.2 THE IMPORTANCE OF COMPLETION 

The importance of apprenticeship training has been gaining increased prominence in the past 

decade following the 2008 recession.  As developed countries across the world have been 

raising higher education participation levels, and as the post-2008 recession created a reduction 

of employment demand across the labour market, there has been increased discussion around 

the underemployment of graduate labour (e.g. Green and Henseke, 2016; Mosca and Wright, 

2011), leading in turn to the re-emergence of employed-status apprenticeships as a more useful 

and affordable form of training, particularly for young people, with both immediate 

employability and longer-term labour market benefits claimed for both apprentice and employer 

(e.g. Centre for Economics and Business Research, 2014; Fuller and Unwin, 2007; Hasluck et 

al., 2008). 

Research evidence from Scotland points to the importance of trainees completing their 

apprenticeships, in terms of both short and longer-term labour market and human capital 

outcomes.  A survey of 2,000 Modern Apprentices (MAs) in Scotland who had left their 

apprenticeship around six months previously (Skills Development Scotland, 2016a) identified 

the benefits reported by those who completed the Modern Apprenticeship over non-completers 

as: better employment outcomes; increased satisfaction with the apprenticeship; better personal 

development; increased skills utilisation; and better career progression – including working at 

a higher level, working for higher pay and doing a job with more responsibilities.  Notably the 

research found that 91 per cent of those who completed their MA were in work around six 

months after completion, whereas for non-completers only 63 per cent were in work six months 

after leaving their apprenticeship.  It has also been shown that apprentices who complete 

experience substantially higher wages than those who do not complete (Gallacher et al., 2004; 

Laporte and Mueller 2013). 

A complementary study of employers by Skills Development Scotland (Skills Development 

Scotland, 2015a) surveyed around 2,500 employers who had a Modern Apprentice leave their 

establishment in the last three years.  This examined employers’ perceptions of the skills 



43 

improved as a result of undertaking MA training and compared the findings of employers who 

had an MA complete their apprenticeship (2,057) and those who had an MA leave an 

apprenticeship without completing (432).  The findings showed that employers reported a 

significantly greater percentage of successful completers improved a range of skills to at least 

some extent compared to non-completers (figure 3.1).  For example, 96 per cent of employers 

reported that those who completed their apprenticeship had improved their ability to do their 

job, whereas only 68 per cent of employers reported this for apprentices who had dropped out 

of the programme.  Likewise, 92 per cent of employers reported that those who completed 

successfully improved their ability to work with others, whereas only 76 per cent of employers 

reported this for apprentices who had dropped out of the programme.   

 

Figure 3.1: Different skills MAs improved as a result of training 

Source: Skills Development Scotland (2015). 

 

However, as governments and related policymakers attempt to extend participation in 

apprenticeships across the human capital spectrum there are likely to be increased problems of 

retention.  Smith et al. (2011) estimate that the attrition rate for trainees and apprentices in 

Australia is on average 50%.  Of course, not all of this incomplete training will be wasted; some 

apprentices may drop-out having gained some human capital in the process, even when they 
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failed to gain a qualification (Cully and Curtain, 2001).  Harris and Simons (2005) agree and 

point out that non-completion may be due to apprentices entering a better job and in a more 

suitable match between skills and employment.  But on average, apprentices who leave prior to 

completion have lower earnings over a lifetime than those who complete (Gallacher et al., 

2004). 

If policymakers continue to view apprenticeships as a core route to employment and earnings 

it is therefore vital to understand the factors associated with completion in order to help 

influence these.  Of course, not all factors that influence completion rates will be under the 

control of policymakers.  Some will be inherent within employers and apprentices themselves; 

while others are due to the nature and process of the training and the apprenticeship system and 

therefore more easily influenced. 

The remainder of this chapter is organised as follows.  The next subsection reviews recent 

literature on the factors that influence apprenticeship completion rates.  Then, the evidence is 

summarised and synthesised.  Finally, some conclusions are presented and the implications for 

the empirical work of this thesis are discussed. 

3.3 INFLUENCERS OF APPRENTICESHIP COMPLETION   

A review of evidence from across the past decade reveals that there are human capital, 

institutional and expectations-driven issues that can lead to the non-completion of 

apprenticeships.  Inherent in the non-completion is an element of mismatch between the ability 

and expectations of apprentices and the expectations and demands of employers (Bednarz, 

2014; Bessey and Backes-Gellner, 2007; Smith et al., 2011; Stromback and Mahendran, 2010).  

This section attempts to classify the evidence and present the key arguments surrounding each 

area.  The evidence is reviewed and classified as follows: apprentice-specific factors; employer 

and job-specific factors; training institution and delivery factors; and labour market context. 
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3.3.1 Apprentice-specific factors 

Certain factors relating to each apprentice will be associated with completion rates.  These can 

be either inherent social demographic and educational characteristics, or current circumstances.  

For example, empirical evidence from a multivariate analysis of apprentices in England (LSC, 

2009aa) suggests a number of statistically significant factors linked with completion.  This 

shows women are more likely to complete an apprenticeship than men; apprentices with higher 

prior qualifications are more likely to complete; also, apprentices who are white and who do 

not have a learning difficulty, disability or health problem tend to have higher completion rates.  

Low completion rates are also associated with becoming pregnant, leaving home, poor time 

management and communication skills and lack of ambition (LSC, 2009aa). 

Harris and Simons (2005) find that apprentice-specific factors associated with higher 

completion rates are: support and assistance to deal with personal problems; a network of family 

and friends to turn to; and the apprentices’ drive and determination to complete.  However, they 

argue that personal factors are less important determinants of completion than job-related 

factors, acknowledging at the same time that their evidence is based on a survey of apprentices, 

who may be more likely to report external factors to blame for non-completion.  This is 

supported by research (Skills Development Scotland, 2015a) where employers reported 

personal reasons connected with health and family as the second most important factor behind 

non-completion by apprentices, behind attitude and interest, whereas corresponding research 

with former apprentices (Skills Development Scotland, 2016a) emphasises employer-specific 

factors as mentioned earlier.  Ball and John (2005) in a study of Australian apprentices found 

that the overall completion rate for a given year depends on the demographic attributes of 

apprentices, which varies from year to year.  Specifically, they found completion rates by 

gender varied and could be explained by differences in education and occupation, with 

occupation a reflection of labour market mobility. Ball and John also noted differences by age 

(older apprentices have a higher completion rate), Indigenous status (indigenous Australians 

have a lower completion rate), presence of a disability (lower completion rate), highest school 

level completed (higher qualified apprentices more likely to complete), and residential location 

(rural residents more likely to complete than urban residents, but remote rural residents are no 

more likely).  This last factor may be tied to household or parental income.  Research also 

indicates that apprentices in more rural regional areas, further from centres of economic growth, 
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tend to remain in their apprenticeship because there is a more limited range of alternative 

employment available for them (Snell and Hart, 2008).  Older apprentices and trainees (aged 

45 and above) also exhibited higher completion rates.  Similarly, Laporte and Mueller (2013) 

in a review of the National Apprenticeship Survey in Canada found that being divorced or 

single, having a higher number of children, being of visible minority status, being disabled and 

having a low level of education were all associated with lower completion rates.  This is backed 

up by Gambin and Hogarth (2015) who, using the same data as LSC (2009a) but presenting 

logistic coefficients rather than computed probabilities, analyse apprenticeship completions in 

2008/2009 in England.  Gambin and Hogarth find that apprentices from ethnic minority groups, 

those classified as disabled and those with no prior qualifications are significantly less likely to 

complete at both level 2 (foundation) and level 3 (advanced).  Interestingly, though, they find 

that apprentices aged 25 and over are significantly less likely to complete than those aged 

between 16 and 18.  Richardson (2008, 2015) finds ethnic minority university students are less 

likely to complete courses, and that this varies by course and institution.  He also notes that this 

difference is only partly explained by differences in entry qualifications.  There are issues 

within specific occupations; Kelly et al. (2015) find that non-white apprentices in the US are 

less likely to complete highway construction apprenticeships and argue that this may be down 

to cultural isolation in a majority white trade.  More recent research by Bursnall et al. (2017) in 

England has also reinforced that those from a minority ethnic background are associated with a 

lower probability of completion, that women are more likely to complete than men, and those 

with higher prior qualifications are more likely to complete, although unlike Gambin and 

Hogarth, Bursnall et al. find older apprentices are more likely to complete. 

There is comparatively little research on the direct impact of poverty and social class on 

apprenticeship completion.  However, there is a wide range of literature examining factors 

affecting student progression and completion in HE and FE institutions.  It is possible to draw 

some relevant conclusions from these studies regarding factors that may also apply to 

apprenticeships.  A review of the literature on HE and FE outcomes shows that factors 

associated with the individual student appear to be the most studied, and within this the most 

influential is the socioeconomic status of the student – itself related to a number of influencing 

factors including ability to finance study, cultural reference points and the direct influence of 

friends and family (Quinn, 2013).  Students resident in the most socially deprived areas in the 

UK have been found to have consistently poorer HE completion rates, even when controlling 
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for school education outcomes (Mountford-Zimdars et al., 2015).  Other notable research 

highlighting the effect of socioeconomic status on HE and FE attainment includes Archer et al., 

(2002); Callender and Kemp, (2000); HEFCE, (2015); Stevenson and Lang, (2010) and Yorke 

and Thomas, (2003). 

In a study of apprenticeship completion in Germany, Bessey and Backes-Gellner (2007) noted 

that the level of school education was positively associated with completion and being a woman 

in a predominantly male occupation was negatively associated.  They found that a higher level 

of education before starting the apprenticeship was strongly positively associated with 

completion rates as well as aptitude for the subject and/or framework studied.  Stromback and 

Mahendran (2010) undertake a multivariate analysis of apprentice data from the Australian state 

of Victoria, and also find that the probability of completing an apprenticeship increases with 

the level of schooling, and in particular when the apprentice has completed a pre-apprenticeship 

training course.   

However, Stromback and Mahendran (2010) note that demographic factors such as gender, age 

and level of schooling are proxy measures of underlying factors and do not affect the probability 

of completion directly.  Furthermore, they argue the link between the observable factors and 

the underlying determinants is often obscure and it is necessary also to look at factors relating 

to employers and training to improve completion rates.  They offer an expectations-driven 

explanation that the likelihood of an apprentice successfully completing will be determined by 

the appropriateness of the match between the person and the apprenticeship, rather than 

characteristics of the apprentice or employer in isolation, citing higher completion rates among 

apprentices who are already employed with an employer before completing, are older, or who 

have completed a pre-apprenticeship course, all of whom should be relatively well-informed 

prior to commencement. 

Looking more closely at expectations mismatch, it has been argued that expectations of young 

people are realistic regarding what is involved in an apprenticeship (Bednarz, 2014; Dickie et 

al., 2011).  However, Smith et al. (2011) explore this claim in more detail.  They examine the 

possible explanation that a high attrition rate among Australian apprentices and trainees is 

because of a mismatch between the respective expectations of apprentices/trainees and 

employers – what they term a psychological contract.  They argue that employers and 
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apprentices generally have an accurate perception of each other’s obligations, but, crucially, 

widely differing opinions on the extent to which these obligations are being met.  Careful 

recruitment and selection were found to be one of the factors behind a successful psychological 

contract.  Hasluck et al. (2008) likewise found a positive relationship between selection and 

training, with employers who invest heavily in training also investing in the recruitment process 

to ensure a good fit between the needs of the company and the aspirations of the trainee, leading 

to higher completion rates.  Sadler-Smith and Smith (2004) also note that clearer expectations 

of what is involved in an apprenticeship in advance for both trainee and employer can help to 

reduce non-completion rates.  The mismatch in expectations between employers and 

apprentices is reinforced by research in Scotland with both employers (Skills Development 

Scotland, 2015a) and former apprentices (Skills Development Scotland, 2016a).  Scottish 

employers reported that the most common reason for MAs not completing their apprenticeship 

is having a ‘poor attitude’ and/or lack of interest in the apprenticeship, whereas former 

apprentices stated an offer of a better job, redundancy, or lack of support from their employer 

as the main reasons for non-completion.   

3.3.2 Employer and job-specific factors 

The relationship between employer and apprentice, independent of the specific occupation and 

nature of the job, is an important determinant of apprenticeship completion.  This can reflect 

the sector or size of the employer, or factors specific to an individual employer.  Research on 

apprentices in Scotland who had left their apprenticeship around six months previously (Skills 

Development Scotland, 2016a) asked non-completers what would have encouraged them to 

complete.  Of these, 15 per cent reported more support from their employer would have helped.  

Other studies have also found that employment-related factors are the most commonly reported 

reasons for non-completion – these include personal differences with employers, not liking the 

occupation, being made redundant (this can be the primary reason during a recession) and low 

wages (Bednarz, 2014).  This is supported by recent research with apprentices in Australia 

(NCVER, 2019a) which revealed that the main reasons reported for non-completion were 

because they left the job or changed career (14 per cent), they lost the job or were made 

redundant (9 per cent) and poor relations with their boss or colleagues (9 per cent).  Overall, 

more Australian apprentices reported employment-related reasons rather than training or 

personal reasons.  This may appear inconsistent with evidence from programme reviews such 
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as by McDowell et al. (2011), which highlighted governance and training provision quality as 

key causes of non-completion.  However, individual apprentices are unlikely to be aware of the 

governance and support issues behind the apprenticeship system and are more likely to report 

the immediate problems affecting them.   

Looking at specific employer factors, larger employers are associated with a higher completion 

rate than smaller ones (Bednarz, 2014; Karmel and Roberts, 2012; LSC, 2009a).  Johnson and 

Devins (2008) argue that current training provision often does not fit the needs of SMEs and 

that there is a requirement for a training structure that draws on examples of what works for 

different employers in different circumstances.  Creating a training structure geared towards the 

requirements of SMEs, for example through creating a balance between formal and informal 

development activity, they suggest, can help to break this association.  The size of the employer 

can also impact on the apprentice’s motivation, where apprentices working for large employers 

see themselves in a stable and privileged position relative to other apprentices and are less likely 

to drop-out (Snell and Hart, 2008).  Apprentices working on large sites also have contact with 

more apprentices and have reported higher levels of peer support (Snell and Hart, 2008).  Large 

employers have been associated with higher levels of job security in Germany (Wagner, 1997), 

although recent evidence for this is less conclusive in Britain and France (Bryson et al., 2017).  

Evidence from Canada implies that the probability of completion is highest among apprentices 

employed by employers with between 20 and 500 employees, falling off with larger employers 

(Laporte and Mueller, 2013), although they acknowledge that their sample size for the largest 

employers is small.  A similar effect is found by Karmel and Roberts (2012) who find that 

completion rates increase sharply moving from 25 to 50 employees, but level off for employers 

with more than 50 employees. 

Employers’ incentives to invest in training and to push for apprenticeship completion has been 

found to vary between sectors.  Controlling for other factors, industry sector has been found to 

have a sizable effect on completion status (Stromback and Mahendran, 2010).  Stromback and 

Mahendran found that apprentices in tourism and hospitality, food processing and textiles had 

relatively low rates of completion, whereas apprentices employed in the building and 

engineering sectors had the highest completion rates.  Bursnall et al. (2017) find the probability 

of completion in the Retail framework in England is significantly lower than in the reference 

case of Health and Social Care, while the probability of completion in the Management 
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framework is higher.  Research in England also implies that employment in public sector 

employers is associated with higher apprenticeship completion rates (LSC, 2009a).  Differences 

in completion rates across sectors may be linked to differences in the status given to 

apprenticeship qualifications, and hence differences in salary upon completion, across 

occupations and sectors (Coe, 2013; Stromback and Mahendran, 2010).  For example, 

Stromback and Mahendran note that formal apprenticeship qualifications are not highly 

regarded in the food industry, therefore the employment and wage returns and the incentive to 

complete are low.  In contrast, an apprenticeship is often mandatory for qualifying as an 

electrician or plumber therefore incentives to complete are high.  In Scotland, Electrical 

Installation was the occupation where employers reported the highest relative increase in 

employee productivity on completion (Skills Development Scotland, 2015a), and an 

apprenticeship qualification is also necessary for working in this sector. 

Evidence from interviews with policy professionals also suggests that in certain sectors, for 

example retail and hospitality, apprentices became productive after a relatively short period of 

training, often well before they have completed their apprenticeship.  In these sectors there is 

therefore less incentive for employers to push apprentices to complete and this contributes to 

lower completion rates as found for hospitality (Gambin and Hogarth, 2015; LSC, 2009a; 

Stromback and Mahendran, 2010) and retail (Bursnall et al.,2017; LSC, 2009a).   

In research with apprentices and trainees in Australia, evidence has shown that apprentices 

employed in part-time occupations had lower completion rates than those employed full-time 

(Ball and John, 2005; Stromback and Mahendran, 2010).  Ball and John argue this is a function 

of differences in levels of education and types of occupation.  Part-time apprentices are found 

to have lower levels of education when starting an apprenticeship, and also tend to be employed 

in higher-mobility occupations, which can increase drop-out as explained earlier.  Stromback 

and Mahendran point out that this is not a major issue for policymakers as the vast majority of 

apprentices are employed full-time. 

Looking at factors unique to individual employers, Steedman (2001), in a study of apprentices 

in Germany and the UK, notes that where employers, or managers within employing companies 

have had direct experience of the apprenticeship system, apprentices are more likely to 

complete.  In Germany, many managers, even in larger employers, will have been through the 
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apprentice system themselves and will therefore have knowledge of the purpose and 

practicalities of the system.  This is in contrast with the UK, where employers who have been 

apprentices are often concentrated in selected SMEs (Steedman, 2001).  The highest apprentice 

completion rates have been found to occur among apprentices employed by employers with 

more experience of recruiting and managing apprentices (Bednarz, 2014).  This may be because 

these employers have dedicated HR departments and offer a more mentoring style of 

management (Dickie et al., 2011).  As mentioned earlier, Smith et al. (2011) note that employers 

and apprentices generally have widely differing opinions on the extent to which each other’s 

obligations are being met.  Both agree that training provision is the most important aspect of a 

contract, but apprentices often perceive that employers are falling short of this obligation, 

specifically in provision of a dedicated time for training and a wide range of training methods.  

Employers should, they argue, put in place systems to manage apprentices of all ages and should 

have a process for communicating mutual expectations.   

The working environment experienced by apprentices is one of the primary determinants of 

retention.  For example, where apprentices feel they are treated as cheap labour, subject to 

pressure or bullying at work, they are less likely to complete (Cully and Curtain, 2001; Snell 

and Hart, 2008).  Snell and Hart found an unpleasant working environment to be the single 

biggest reason behind non-completion of apprenticeships.  Likewise, Gallacher et al. (2004), 

looking at apprenticeships in Scotland, note that a non-supportive workplace, i.e. where 

employers did not give precedence to training, and poor wages and conditions are detrimental 

to completion rates.  They found this to be particularly true in cases where support and 

encouragement from employers was lacking and the needs of the job outweighed training 

considerations.  Harris and Simons (2005) find that job-related factors associated with higher 

completion rates to be: a varied and challenging workplace; future prospects (employment and 

wages); good working conditions, including entitlements such as overtime and leave; and good 

working relationships with colleagues.  However, while some literature (e.g. Karmel and 

Misko, 2009; Cully and Curtain, 2001) suggests that employment issues are a key reason for 

non-completion, Smith et al (2011) argue that it is not possible to separate employment from 

training in this.  Training, they argue, is an integral part of the employment contract, and 

dissatisfaction with an employer or job could be due to dissatisfaction with the training.   
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The wage paid while employed as an apprentice may be expected to influence completion rates.  

However, there is no consistent evidence of a direct relationship.  Karmel and Mlotkowski 

(2010) in a study of Australian apprentices find that higher wages while training do not lead to 

higher completion rates among apprentices.  They find instead that it is the expected wage on 

completion that is the primary motivator to complete.  Further evidence supports the argument 

that apprentice wages are a factor in completion but employers’ experience of apprenticeship 

management and recruitment is the primary determinant (Bednarz, 2014).  However there is 

wider evidence to suggest that there is a notional reservation wage below which apprentices 

perceive themselves to be merely a cheap source of labour, this leads to low morale among 

apprentices, which discourages completion, and may also mean that an apprentice cannot afford 

to remain in their apprenticeship (Gallacher et al., 2004; Snell and Hart, 2008; Spielhofer et al., 

2006).   

In summary, the characteristics of an employer, whether through size, sector or management 

practice have been shown to have a significant influence on an apprentice’s probability of 

completion.  Larger employers, those in sectors where qualification is mandatory for practice, 

employers with experience of managing apprentices and those who offer a friendly and 

supportive working environment are all associated with higher completion rates.  Apprentice 

wages also have an impact, but this appears to be secondary to expected wage on completion. 

3.3.3 Training provision 

Literature on the impact of training on apprenticeship completion rates focuses in the main on 

the quality, content and the method of delivery.  In extreme cases, apprentices may face the 

complete absence of any training by their employer.  Ryan (2001) in a study of British 

apprentices finds that 17 percent of those dropping out of apprenticeships reported they had 

received no training.  This figure rose to as high as 34 percent for the retailing sector.  A decade 

later, 20 percent of apprentices in Britain reported that they received neither on nor off the job 

training (BIS, 2012).   

Even where training is provided, the quality can vary considerably.  Evidence from a study of 

cooks and painters in Switzerland found that quality of training, as perceived by trainees, was 

closely linked to premature contract termination among vocational trainees (Negrini et al., 
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2016).  There is also a sound base of research on the impact of training on completion from 

Australia.  In a study of Australian apprentices, Harris and Simons (2005) found training that 

lacked relevance and did not offer anything new led to higher non-completion rates.  They 

identified aspects of training associated with higher completion rates including the overall 

quality of training; the relevance to current and future work; the opportunity provided to interact 

with peers in off-the-job training; the support available from the employer; the provision of a 

wide range of skills and experiences and the recognition and value of the qualification.  

Similarly, Smith et al. (2009) identified higher quality training: both on and off-the-job and 

clearer progression routes within the company as positive influences on completion rates.  They 

found that positive completion rates were associated with: the provision of relevant on and off-

the job training; interaction with peers; trainee interest in the occupation; an employer that is 

supportive of training; varied training; and recognition of the value of the end qualification.  

Hasluck et al. (2008) also find that retention rates are higher where the employer invested more 

heavily in training.  Hasluck et al. found that part of this could be explained by the apprentice 

being motivated by the training itself, but part of the effect was also related to the recruitment 

process: employers who invested more in the training of apprentices tended to be more selective 

about who they recruited.  A review of the Australian apprenticeship programme by McDowell 

et al. (2011) sought to identify the systemic reasons for non-completion which were identified 

as a perceived lack of effective overall governance arrangements caused by multiple 

jurisdictional contexts, coupled with a lack of clear distinction of the responsibilities of service 

delivery organisations and mis-directed government support - incentives paid to employers 

which have been shown to only have a marginal effect on driving up completion rates.   

McDowell et al. suggest redirecting support to providing mentoring, pastoral care and quality 

training provision.  Other factors mentioned include lack of integration with workplace 

legislation including provision for part‐time participation, adult wage rates and recognition of 

pre‐apprenticeship training.  Investment in staff development and training and better pre-

apprenticeship screening are both also seen as key to addressing the quality of training delivered 

by vocational institutions, and hence learner outcomes, by Polesel et al. (2004). 

Ball and John (2005) in a study of apprentices in Australia find that the qualification level of 

the training contract also affects completion rates.  They find that apprentices and trainees 

training for an Australian Qualifications Framework (AQF) IV qualification had a completion 

rate of 57%, while those studying for the lower-level AQF II qualification had a completion 
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rate of only 48%.  Related regression analysis shows that the completion rate rises with the 

level of the qualification ceteris paribus (Ball, 2005).  However, the relationship between 

completion and length of training contract is less straightforward, at least in the Australian 

context.  Ball and John (2005) found that apprentices in training contracts of between two and 

three years had the lowest completion rates, with those in either shorter or longer contracts more 

likely to complete. 

The occupation framework could be considered as an employer-related factor because in some 

industry sectors, such as construction, there is a direct relationship between occupation and 

industry.  However, it was decided to classify framework as a training-related factor for two 

principal reasons.  Firstly, some frameworks, such as Business and Administration, can be 

undertaken with employers in a wide variety of industrial sectors.  Secondly, the training 

requirements, assessment standards, certification, recruitment and training provider are all 

specific to a framework in Scotland.  Regarding the effect of occupation framework on 

completion, there are four principal studies that examine this in detail using econometric 

techniques.  Due to the large number of frameworks examined, this is best summarised in table 

format as shown in table 3.1 below.  As LSC (2009a) and Gambin and Hogarth (2015) present 

similar analysis of the same data, only results from Gambin and Hogarth have been summarised 

here.  There are differences in the method used for each of these studies: Bursnall et al (2017) 

use probit regression with Health and social care as the reference case; Gambin and Hogarth 

(2015) use logit regression with Business administration as the reference case; and Stromback 

and Mahendran estimate marginal probabilities for each variable (the difference in probability 

of completion if the apprentice undertook that framework or not).  As the table compares 

evidence from England and Australia, the framework titles used are a best match to those used 

in previous research.  Also, it is worth noting that not all these frameworks are offered in 

Scotland. 

Framework 
Bursnall et al. (2017) 

(England) 

Gambin and Hogarth 

(2015) 

(England) 

Stromback and 

Mahendran (2010) 

(Australia) 

Advanced fitness +   

Aerospace   + 

Agriculture   - 

Automotive  -  
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Accountancy + NS  

Business Administration + Reference case  

Child care + -  

Civil operations   - 

Clothing/Footwear/Textiles   - 

Construction NS - NS 

Cookery   - 

Customer service + -  

Driving goods vehicles -   

Electrical + - + 

Engineering - - + 

Exercise and fitness NS   

Floristry   - 

Food and drink 

(processing) 
+  

- 

Funeral   + 

Furnishing   - 

Glass industry +   

Hairdressing + - - 

Health and social care Reference case - - 

Health dental nursing +   

Horticulture   - 

Hospitality + -  

IT application +   

IT software, web and 

telecoms 
+   

Laundry and dry cleaning   - 

Management +   

Plumbing NS - + 

Printing   + 

Racing (Jockey)   - 

Retail -  - 

Sales and telesales NS   

Supporting Teaching & 

Learning in School 
+   

Sporting excellence +   



56 

Vehicle maintenance and 

repair 
+ -  

Warehousing and storage +   

Table 3.1: Summary of evidence on the impact of framework on completion 

 

Key 

Positively associated with completion + 

Negatively associated with completion - 

Not significant NS 

Not tested  

 

Notes:  

1) Due to the large number of frameworks covered, for clarity only Advanced (Level 3) apprenticeship 

titles are shown for Bursnall et al.  

2) Effects are shown relative to the reference case for Bursnall et al and Gambin and Hogarth 

3) Effects shown are marginal probabilities for Stromback and Mahendran 

 

It might also be expected that the duration of apprenticeship training would affect completion 

rates, with longer courses leading to a greater number of dropouts.  In practice, the evidence for 

this relationship is not strong.  For example, Desjardins (2010) in a study of apprenticeship 

completion rates in Canada which reviewed Canadian Labour Force Survey data found that 

apprentices on programs lasting four years were equally likely to complete their training as 

those on programs of two or three years.  Other evidence from Canada has shown that longer 

apprenticeships are associated with a higher completion rate (Coe, 2013), although there may 

be a selection bias where apprentices undertaking longer frameworks such as construction and 

engineering may be more motivated and career driven.   

The method by which training is designed, how the apprentice is monitored, and the 

relationship between apprentice, employer and training provider are all influential determinants 

of completion rates.  Good design can boost motivation of the apprentice and hence can improve 

completion rates.  Specifically, a framework which is designed to deliver training that is 

relevant to the apprentice’s career goals can improve completion rates (LSC, 2009a).  

Collecting evidence on this is not straightforward, research in Scotland suggests there are issues 
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with monitoring the quality of training provided by employers to apprentices including the 

nature of the relationship between training providers and employers, assessment arrangements, 

training providers' development plans, qualifications and training of training providers’ staff 

and arrangements for on-going support for training of apprentices (Gallacher et al. 2004).  New 

quality monitoring systems are currently (2019) being introduced in Scotland. 

Maynard and Smith (2004) highlight that monitoring the progression of apprentices is 

associated with good completion rates.  Likewise, Hughes and Monteiro (2005) find that 

signalling progression routes, for example in moving to a higher level of apprenticeship or to 

higher education, are associated with higher completion rates.  Similarly, close partnership 

between the employer, apprentice and training provider has a positive influence on completion 

(LSC, 2009a).  Within companies, Steedman (2001) and Maynard and Smith (2004) both 

highlight the importance of managerial staff within the employer being aware of and familiar 

with the apprenticeship training system as a positive factor on completion rates.   

In addition to training while on and off-the-job, pre-apprenticeship training has found to be 

beneficial in several countries.  Hughes and Monteiro (2005), for example, emphasise the 

importance of constructing an appropriate pre-training assessment system for prospective 

apprentices.  Greig (2012) found that pre-training was a key factor behind success in a study of 

job readiness training in the UK, noting that local areas that implemented pre-training 

experienced higher achievement rates into positive destinations.  Smith et al. (2011) note that 

apprentices who have completed pre-apprenticeship training are more satisfied, mainly because 

they have lower expectations.  Appropriate Careers Information, Advice and Guidance (CIAG) 

in advance of starting an apprenticeship can also have a lasting impact on completion rates.  

When trainees are unaware of the commitment required to complete an apprenticeship, 

specifically the nature, volume and duration of training, they are more likely to drop-out before 

completion (Winterbotham et al., 2000).  For example, training in many frameworks can often 

be more intense and at a higher level than trainees anticipate.  Where the training capabilities 

of the apprentice are mismatched with the literacy and numeracy demands of the apprenticeship, 

retention rates tend be lower (Kilpatrick, et al., 2002; Walker and Powers, 2008) and this has 

also been noted by some apprentice employers (Skills Development Scotland, 2015a).  This is 

compounded by the fact that some individuals choose the apprenticeship route because they are 

not suited to classroom-based learning at school (Walker and Powers, 2008), and indeed 
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apprenticeships that involve a large component of work-based, as opposed to classroom-based, 

learning have lower drop-out rates (LSC, 2009a).  In many European countries, in particular 

Germany Austria and Switzerland, but also including Denmark, France, and the Netherlands, 

where the dual apprenticeship system operates (apprenticeship training with an employer and 

general and vocational education in a specialist vocational school such as a Berufsakademie), 

the use of appropriate CIAG, such as school careers services, internet-based guidance and 

apprenticeship place listing and matching has contributed to a better match of apprentice and 

employer and subsequent higher completion rates (LSC, 2009a). 

The method of delivery of training by the training provider is an important component of 

completion (QIA, 2007).  Quality management and assurance systems including targeted 

support to apprentices at risk of dropping out is key (LSC, 2009a), as is providing teaching staff 

with the time to deal with problems encountered by the apprentice, and flexible delivery to meet 

employer and apprentice needs (Shirley et al., 2006).  However, it was noted that more flexible 

systems, such as found in the Australian modular system, often produce low headline 

completion rates as students can attend a variety of single module courses without completing 

a full designated framework (UK Commission for Employment and Skills, 2012).  The 

organisation and practice of the training provider has also been shown to be related to 

apprenticeship completion.  Stromback and Mahendran (2010) find that the probability of 

completion is lower for apprentices with private training providers compared to those under 

TAFE (state owned Technical and Further Education) providers.  Likewise, they find 

apprentices employed by a Group Training Organisation (GTO, an organisation that directly 

employs an apprentice and places them with a host employer(s) for the duration of their 

training) have a lower chance of completion than one employed directly by an employer – 

whether public or private sector.  Stromback and Mahendran argue that these relationships 

reflect underlying differences in the recruitment, employment and training practices of 

providers and employers.  Recent research by O’Dwyer and Korbel (2019) finds that headline 

completion rates of apprentices employed through GTOs are similar to those directly employed 

with an employer.  However, testing the need to account for the underlying factors identified 

by Stromback and Mahendran, they find that when apprentice demographic characteristics and 

employer size are controlled for, apprentices employed through GTOs are substantially more 

likely to complete than those employed directly, adding weight to Stromback and Mahendran’s 

theory.  For trade apprentices this was true for those employed in SME employers, for non-
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trade apprentices it was found to be true regardless of employer size.  It could therefore be, as 

hypothesised by Stromback and Mahendran (2010), that any negative association of GTO 

employment with completion reflects the type of apprentices and employers who engage in 

GTO-employed training, and that GTO employment itself could actually be beneficial.  

O’Dwyer and Korbel report feedback from apprentices that the advantages offered by GTOs 

that assist completion are employment security, support from GTO officers and the ability to 

move employer within an apprenticeship. 

The point around support offered by GTO officers as a factor behind improved completion is 

worth exploring.  There is mixed evidence internationally on the importance of such personal 

pastoral care to trainees.  Smith et al. (2011) note that pastoral care was not rated highly as an 

obligation by either trainee or employer, although interviews with stakeholders involved in 

apprenticeships in England revealed that academic and pastoral support available to the 

apprentice as required is associated with higher completion rates (LSC, 2009a). Snell and Hart 

(2008) also found lack of support was reported as an issue by apprentices, many who felt 

isolated in a confusing administrative environment.  

Despite the evidence on the advantages of good quality training and support on apprentice 

completion, there is no consensus that training is an important factor at all in completion; for 

example, Bednarz (2014) found that issues with off-the-job training rank bottom of the list of 

reasons reported by apprentices for not completing an apprenticeship. Any hypothesis that 

training influences completion rates must therefore be taken with a metaphorical pinch of salt. 

3.3.4 Labour market context 

The local, regional and national labour market contexts have been found to have an influence 

on completion rates. For example, at a local level, the occupational structure of employment 

has been found to influence completion. Karmel and Roberts (2012) find that apprentice 

completion is higher in areas with a higher trade intensity of employment – that is a higher 

concentration of firms that employ skilled tradespeople. Local effects can be also influenced by 

substitute activities. A study of apprentices across England (LSC, 2009a) found that, in cities 

where returns to higher education were perceived by local people as being higher, employers 

found it more difficult to recruit quality apprentices, with subsequent possible issues for 
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completion rates. This problem is less notable in Germany, where apprenticeships have a higher 

status – the clear vocational pathway and the skilled wage differential negotiated through 

collective bargaining ensures high demand for apprenticeships and quality training provision 

(Steedman, 2001). Indeed, negative aspects of higher education can act as a driver of apprentice 

recruitment; in a study of apprentices in Germany and the UK, Steedman (2001) notes that the 

length of university degree courses and high university drop-out rate in Germany acted as a 

disincentive for some more academically-oriented school leavers to enter university, many of 

these choosing to enter apprenticeships instead.  

Expanding on the issue of higher education participation, completion rates may also be lowered 

because external labour market trends over time adversely affect the selection of quality 

apprentices. For example, over the past few decades in the UK admission to higher education 

has been expanded as successive governments strive for higher participation rates. The image 

of the traditional apprenticeship has suffered over this time: Hogarth et al. (2012) argue that the 

demand for apprenticeships is influenced by the relative attractiveness of higher education and 

that the expansion of higher education in England has left employers with a smaller pool of 

apprentices to recruit. Karmel et al. (2014) in analysis of Australian longitudinal data find that 

apprenticeships have been fighting a losing battle to attract the best quality applicants as higher 

education steals an increasing share of young people. Specifically, they find that the likelihood 

of undertaking an apprenticeship is affected by the propensity to go to university, and that the 

growth in apprenticeships has been from people who are less academically inclined and from a 

lower socioeconomic status. The recognised increase in higher education participation does 

affect the supply of potential apprentices but may offer employers the option of substituting 

graduate trainees for apprentices as a recruitment method (Hasluck et al., 2008). From 

employers’ perspective this may be a neutral trade-off. In recent years a notable exception to 

the trend for higher education to erode apprentice applicants has been the increasing propensity 

for UK accountancy firms to recruit school-leaver apprentices rather than graduates, citing 

higher levels of motivation and enthusiasm amongst apprentices (Milkround, 2016). And 

despite societal stigma around apprenticeships (Hogarth et al., 2012), apprenticeships are seen 

by some young people, including some who could go to university, as the best option given the 

right personal circumstances and labour market conditions (Ryan and Lőrinc, 2018). It is not 

the case, therefore, that all the growth in apprenticeship numbers in recent years has been in 

those of a lower ability, but it does appear to be a challenge. 
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The evidence on the effect of overall level of demand in the local labour market on 

apprenticeship completion is mixed. Bessey and Backes-Gellner (2007) argue that excess 

supply or demand of labour can both negatively influence completion rates – a slacker labour 

market acting as a disincentive to invest in human capital, and a very tight labour market 

offering opportunities for alternative, better paid, employment elsewhere. On balance, a more 

buoyant (and by nature, tighter) labour market has been found to be associated with higher 

completion rates, as employers, keen to hold onto the best recruits, will put considerable effort 

into helping an apprentice complete (Bessey and Backes-Gellner, 2007), although in later 

research they argue that non-completion in Germany is driven mainly by personal financial 

circumstances rather than the strength of the local labour market (Bessey and Backes-Gellner, 

2015). Research in Canada (Laporte and Mueller, 2013) examines the relationship between the 

business cycle, including regional unemployment, on apprenticeship completion and concludes 

that the economic cycle has no significant impact on completion. Regardless of completion, it 

is likely that a more buoyant labour market will increase the number of apprenticeship starts 

through incentivising employers to hire apprentices (Mühlemann and Wolter, 2006).  

Weak labour market conditions can directly impact on completion rates through redundancy, 

and this can be a significant proportion of non-completion in some industry sectors (CPC, 

2006). Research on apprentices in Scotland who had left their apprenticeship around six months 

previously (Skills Development Scotland, 2016a) asked non-completers why they failed to 

complete. Of these, 13 per cent cited redundancy – the second most important reason given for 

non-completion. In the 2008-13 economic downturn, redundancy played a significant role in 

apprenticeship non-completion in the UK and elsewhere, albeit to a varying extent in different 

countries. The UK labour market in particular has been identified as having a weak demand for 

intermediate level vocational skills in comparison to Germany and the Netherlands (UK 

Commission for Employment and Skills, 2012).  

The availability of alternative employment is also influential. Thornhill (2001) concluded that 

a key driver of non-completion was the availability of higher wages and more attractive 

employment elsewhere. Likewise, in a study of apprentices in England, Winterbotham et al. 

(2000) found that the principal reason they failed to complete was because of alternative 

attractive employment opportunities. Stromback and Mahendran (2010) note that human capital 

factors can augment this possibility; they argue that higher levels of schooling increase an 
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apprentice’s potential productivity – and hence their choice of alternatives in the labour market. 

Research on apprentices in Scotland who had left their apprenticeship around six months 

previously (Skills Development Scotland, 2016a) asked non-completers why they failed to 

complete. The single most common factor reported was the offer of better employment 

elsewhere, reported by 16 per cent of non-completers. Interestingly, around a third of Scottish 

apprenticeship employers also reported apprentices moving to a new industry or taking up better 

paid work elsewhere as a non-completion factor (Skills Development Scotland, 2015a), 

although this was not one of the primary factors cited by employers. A move to another job 

may be due to imperfect information or perverse incentives on the part of the apprentice: 

evidence on the rates of return to education and training suggest that leaving an apprenticeship 

to take up a higher paid job with no apprenticeship will result in lower long-run earnings (LSC, 

2009a). For example, Gallacher et al. (2004) note that motor vehicle apprentices in Scotland 

who left without completing earned less in the long term due to being under-qualified for the 

higher-level jobs in the trade.  

However, apprentices are less likely to leave without completing where an apprenticeship acts 

effectively as a licence to practice a trade. Consultation with SDS delivery professionals 

suggests that where an apprenticeship is not required as a license to practise, for example where 

employers demand only an S/NVQ rather than the full apprenticeship (a full apprenticeship in 

Scotland also includes work experience and core skills assessment), then completion rates will 

be adversely affected. Also, West (2005), in a comparison of England and Germany found that 

a higher proportion of apprentices in England left their apprenticeship without completing but 

remained in employment with the same employer. This would not be possible in Germany, 

where in most cases the apprenticeship qualification is an essential condition of employment 

and can be subject to a legally binding contract (Gambin and Hogarth, 2015). Incidentally, it 

has been argued that completion rates are higher in Germany than the UK because an 

apprenticeship is often seen primarily as a means of entry to employment rather than an 

opportunity to train; once employment has been secured there is less motivation to complete 

(LSC, 2009a). Because UK employers tend to favour experience over qualifications, once 

experience has been gained, with or without the apprenticeship, a UK trainee will find it much 

easier to remain in employment. Of course, the extent to which this is true will differ between 

UK apprenticeship systems and occupation frameworks. In Germany, by comparison, the 

apprenticeship qualification makes a big difference to the employability of an individual 
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(Gambin and Hogarth, 2015), even in a strong labour market although this is not to say that 

non-completion is not a problem in Germany. 

The flexibility of labour markets – how quickly wages and supply of labour respond to changes 

in market conditions – can also influence the investment an employer makes. A key 

characteristic of a flexible labour market is the ability of employers to hire and fire workers 

more easily (Vaitilingam, 2006). Mohrenweiser and Zwick (2008) note that in Switzerland, 

where there is a relatively flexible labour market, employers invest less in apprenticeship 

training due to fear that the apprentice will leave once qualified. This can impact on completion 

rates, as where employers invest more in training they are more likely to take measures to ensure 

the apprentice successfully completes (LSC, 2009a). And of course, the more flexible the labour 

market, the more uncertainty apprentices will face – this will result in career indecision and 

subsequent lower completion rates (LSC, 2009a). 

3.4 CHAPTER CONCLUSIONS 

When initially planning this research at proposal stage, following an initial scan of literature, 

several potential determinants on the Modern Apprenticeship completion rates were suggested. 

These were broadly grouped into: personal background including education history, family, 

area of residence, work history; characteristics of employers and training providers including 

track record and industry and occupation; external economic conditions; support given by 

commissioning agencies (such as non-departmental government organisations) and 

management of Modern Apprenticeships by providers and commissioners. 

The detailed review of literature on apprenticeship completion rates in this chapter has led to 

an expansion of the original suggested determinants. Following the review, it is proposed that 

the thesis also considers: the method of delivery of training; the local, regional and national 

labour market context; the level at which the apprentice is training and; the relationship between 

gender and framework. Following the review of literature in this and the preceding chapter, 

four key research questions have been identified. These are outlined in chapter six and are used 

to formulate detailed hypotheses and a conceptual model on apprenticeship completion to be 

tested with Scottish data. Before that, the next chapter examines the systems of apprenticeship 

policy and delivery in Scotland and other countries. 
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CHAPTER 4 – THE APPRENTICESHIP SYSTEM IN SCOTLAND AND 

BEYOND 

4.1 INTRODUCTION 

This chapter examines the institution of apprenticeships in Scotland. It also looks at 

apprenticeships in England and international systems, primarily Australia, which shares a well-

researched and similar system to Scotland, and Germany which operates a different and much 

praised system. Within the UK, apprenticeship policy is devolved from central government and 

differs between the constituent countries of the UK. This chapter therefore reviews the 

apprenticeship systems in Scotland and England separately and draws some comparisons and 

conclusions. As the focus of the thesis is the Scottish apprenticeship system, considerable 

emphasis is placed on reviewing this. This purpose of this chapter is not to critique 

apprenticeship policy within or between nations, but to set the Scottish system in context and 

define the stated aims and importance of apprenticeships in Scotland. 

A key consideration in comparing international systems of apprenticeship is the method of 

delivery. Steedman (2010) makes the distinction between countries with regular 

apprenticeships – Australia, England, France and Ireland (Scotland would also fall into this 

category), and ‘dual system’ countries - Austria, Germany and Switzerland. A dual system is 

one that combines theoretical education in a vocational school (a Berufsschule in Germany) 

with practical work experience with an employer (Euler, 2013). This school education is 

directly provided and controlled by education authorities, and in addition to specific vocational 

trade-specific theory they include general lessons, for example German, maths or social studies 

(Deissinger, 2015). It therefore provides a much wider general education role than a training 

provider would in Scotland or England, and ensures apprentices receive a mix of theory and 

practical training. In these dual-system countries, vocational school courses can be delivered 

either part-time each week, or in release blocks of several weeks to facilitate learning for 

students who work far from the vocational school, over a period of between two and three and 

a half years (Federal Ministry of Education and Research, 2018). In contrast, in the single or 

‘British system’ (Deissinger, 2015) apprentices undertake training with an employer, with some 

off-the-job training delivered either on-site or remotely via college or private training provider. 
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The single system involves young people making the choice between a heavily vocational-

based route, where training delivered through a college or private provider, or a heavily 

academic-based route, at a university or other higher education institute. The single system has 

been criticised for creating a more polarised qualification structure, with relatively few 

qualifications bridging the gap between vocational and university education (Solga et al., 2014). 

Developments in recent years, for example Foundation Apprenticeships in Scotland (Skills 

Development Scotland, 2019b) have aimed to replicate some benefits of the  dual-system from 

a different perspective by offering vocational training while in full-time education at a similar 

age (16-18) to many German apprentices, although Foundation Apprentices do not have 

employed status. This chapter therefore examines Germany as an example of a dual system 

country, and Scotland, England and Australia as examples of single-system delivery.  

The rest of this chapter is structured as follows. The chapter begins with a review of the Scottish 

apprenticeship system in the context of wider youth employment and economic development 

policies. It then examines England, the largest and most researched apprenticeship system in 

the UK. Following this it summarises apprenticeships in Germany – the most studied dual 

system, and the principle and practice of apprenticeships in Australia, which as mentioned 

above is well-documented and comparable to Scottish and English systems, before drawing 

some conclusions. 

4.2 THE MODERN APPRENTICESHIP SYSTEM IN SCOTLAND 

4.2.1 Background 

Apprenticeship policy and delivery in Scotland is devolved from the Westminster government, 

with policy being set by the Scottish Government under Education and Skills. Modern 

Apprenticeships (MAs) form a key part of the Scottish Government’s youth employment 

policy, although it should be noted that Modern Apprenticeships are not solely a youth 

employment initiative – they also fulfil a workforce and economic development role, 

particularly for the industry sectors in Scotland seen as crucial to economic development by the 

Scottish Government (Scottish Government, 2011). 



66 

The MA is currently the key method of work-based learning in Scotland, although school-based 

and university-based vocational learning systems have recently been introduced in the form of 

Foundation Apprenticeships (Skills Development Scotland, 2019b) and Graduate 

Apprenticeships (Skills Development Scotland, 2019c). Introduced in 1996 and delivered by 

Skills Development Scotland on behalf of the Scottish Government since April 2008, MAs offer 

people aged 16 and over the opportunity to develop their workplace skills and experience and 

gain a qualification while in paid employment. This employed status is key to the Scottish 

Government’s approach to MAs in Scotland (Scottish Government, 2014a). When introduced, 

they were available largely in traditional industries such as construction and offered exclusively 

at Level 3 (Gallacher et al., 2004). Since then the number, types and levels of modern 

apprenticeships have increased and diversified. There are now around 80 types of modern 

apprenticeships available across four Scottish Vocational Qualification (SVQ) levels (2, 3, 4 

and 5)1. Since 2018 MAs have been classified by the new Scottish Credit and Qualifications 

Framework (SCQF) levels which run from levels 1-12. MAs cover SCQF levels 5-9 in the new 

SCQF classification, however as the data used in this study refers to the period before 

reclassification, SVQ levels are used throughout this thesis. The average duration of an MA in 

Scotland is between one and four years, depending on framework, with Construction, Sport, 

Health and Social Care and Engineering MAs taking longest to complete (Skills Development 

Scotland, 2019a). Most MAs combine on-the-job training by employers and classroom-based 

learning delivered by a training provider such as a college or private training provider. 

Apprenticeships in Scotland are specified by subject framework, but regardless of framework 

or level, all apprenticeships must include a relevant SVQ (or alternative competency-based 

qualification), core skills (such as numeracy, communication and ICT) and industry specific 

training. The majority of employers in Scotland use training providers to deliver at least some 

training and assessment provision (Gallacher et al., 2004).  

Apprentices in Scotland are approved by the Modern Apprenticeship Group (MAG) – an 

independent group which has responsibility for approval and dissolving MA frameworks with 

a remit of developing robust frameworks with high rates of participation and completion. From 

 

1 Prior to 2018, vocational qualifications in Scotland were classified from level 1 (equivalent to SCQF 4 or 

Intermediate 1/ General Standard Grade) , to level 5 (equivalent to SCQF 11 or master’s degree). 
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31 March 2020 the MAG will be replaced by the Apprenticeship Approvals Group, which will 

have responsibility for ensuring all apprenticeship frameworks reflect employer needs and 

maintaining a consistent approach to frameworks (Skills Development Scotland, 2019d). 

Employers feed into the development of frameworks through the Scottish Apprenticeship 

Advisory Board (SAAB). 

In response to the economic downturn of 2008-13, the Scottish Government focused on 

developing and growing the MA programme. The number of apprenticeship opportunities 

available in Scotland each year has increased from around 21,000 starts in 2010/11 to over 

27,000 starts and around 37,800 in-training in 2018/19, with a commitment for a year-on-year 

increase to 30,000 MA starts per annum by 2020 (Skills Development Scotland, 2019e). Within 

the MA programme there have been a number of initiatives to protect apprentices, for example 

the Adopt an Apprentice scheme which allows apprentices to complete their training with a 

new employer if they have been made redundant by their current employer, through offering 

financial support to the new recruiting employer (Skills Development Scotland, 2018a). 

4.2.2 Modern Apprenticeships in the context of youth employment policy 

Apprenticeship management and delivery in Scotland is dictated by Scottish Government 

economic and employment policy, reflecting both short to medium-term responses to the 

economic environment and longer-term strategic goals. Although education and skills are 

devolved in Scotland, some UK Government policies, such as the apprenticeship levy also 

impact on Scotland. Figure 4.1 summarises recent government policies that have driven 

apprenticeship delivery, and these are then expanded on below. 
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 Year Strategic Policy Youth Employment 
Policy 

Impact on Apprenticeships 

 2006  More Choices More Chances ➢ Role of MAs in reducing NEET 

2010 Skills for Scotland  

 

16+ Learning Choices 

➢ Pre-employability programmes and NTP 
targets 

➢ Role in guaranteeing a place in training for 
people aged 16-18  

2011 Government 
Economic Strategy 

 ➢ Target of 25,000 MA starts p.a. over 2011-
16 

2012  Scotland’s Youth 
Employment Strategy 

 

Opportunities for All 

➢ MAs as a pathway from employability and 
pre-employability initiatives 

2014  Commission for Developing 
Scotland’s Young Workforce 
(recommendations) 

DYW Scotland’s Youth 
Employment Strategy 
(response) 

➢ MAs to be industry-led 

➢ Progression pathways into and out of MAs 

➢ Managed expansion of MAs 

 

➢ Expand MAs in key sectors 

➢ Parity of esteem with academic learning 

➢ Pathways including FAs and GAs 

2015 Scotland’s 
Economic Strategy 

 ➢ Target of 30,000 MA starts p.a. by 2020 

2017 Apprenticeship 
Levy (UK) 

 ➢ Levy on large MA employers 

➢ Indirect funding for MAs, FAs and GAs 

2018  Scotland’s Employer 
Recruitment Incentive (SERI) 

➢ Incentives for employers to recruit 
unemployed young people as MAs 

2018 Enterprise and 
Skills Board 
Strategic Plan 

 ➢ Collaborative agency working on post-
school education, incl. SDS/SFC 

➢ Apprenticeships part of Skills Alignment 
Model 

2019 Scotland's Future 
Skills Action Plan 

 ➢ Make work-based learning an integral part 
of the skills offer 

➢ Enhance the delivery of Graduate 
Apprenticeships 

➢ Accelerate pace at which people proceed 
through the learner journey 

➢ Greater flexibility in the delivery of 
apprenticeships (e.g. 1-year FAs) 

Figure 4.1: Policy drivers of apprenticeships in Scotland 

Source: Author  



69 

4.2.3 Strategic context 

The core aims of the Scottish Government’s economic development and employment policies 

during the period that this thesis data covers were articulated in the Government Economic 

Strategy (Scottish Government, 2011).  This highlighted six key priority areas for action to 

accelerate economic recovery over the Scottish parliamentary term running from 2011 to 2016.  

These priorities were: Supportive Business Environment; Transition to a Low Carbon 

Economy; Learning, Skills and Well-being; Infrastructure Development and Place; Effective 

Government; and Equity (Scottish Government, 2011).  Within this, the ‘Learning, Skills and 

Well-being’ priority stated that a skilled workforce is vital to sustainable economic growth, and 

that developing the skills and employability of the workforce in Scotland and reducing the 

number of people, particularly young people, who are out of work, is key to economic recovery 

post-recession.  The strategy identified a number of actions to support this aim: Through 

Opportunities for All ensuring every 16-19 year old in Scotland who is not in work, a Modern 

Apprenticeship or education, would be offered a place in education or training; and a 

commitment to deliver 25,000 Modern Apprenticeship opportunities in each year of the 2011-

16 Parliament (Scottish Government, 2011).  The subsequent Scotland’s Economic Strategy 

(Scottish Government, 2015) revised this target to increase progressively to 30,000 starts per 

year by the end of 2020, with a focus on higher level (SVQ 3 and above) apprenticeships 

(Scottish Government, 2015, p.7).  The 2015 strategy highlighted the key economic objectives 

of increasing economic competitiveness, sustainability, equality, skilled employment 

opportunities and technological change.  To achieve this, the strategy stresses the importance 

of investment in human capital to deliver sustainable economic growth for Scotland (Scottish 

Government, 2015, p. 38).  

In the context of increasing concern over rising youth unemployment and particularly long-

term youth unemployment as the effects of the 2009 recession continued, the Scottish 

Government appointed a dedicated Minister for Youth Employment in December 2011 and 

published Scotland’s Youth Employment Strategy (Scottish Government, 2012a) in 2012.  The 

Strategy built on the skills and employment policies mentioned in the 2011 economic strategy 

and emphasised the role of working across government departments and with employers and 

local authorities to ensure effective deployment of joint resources in tackling youth 

unemployment.  The strategy co-ordinated actions to combat unemployment among young 
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people and set out the role of government, agencies and the private and third sector in delivering 

these.  Among the key aims set out in the strategy were: linking in the Modern Apprenticeship 

programme as a progression opportunity to employability initiatives; developing a Scotland-

wide push to boost youth employment; measures to support young people at all stages towards 

employment; promotion of the low carbon sector and support for young people to enter this; 

dedicated one-to-one personal support through work coaches delivered through Skills 

Development Scotland; financial incentives to encourage employers to employ young people 

from targeted groups at most risk of unemployment; and direct support services for young 

people identified as disengaged.   

In 2010 the Scottish Government launched a commitment to their training and skills strategy, 

Skills for Scotland: Accelerating the Recovery and Increasing Sustainable Economic Growth 

(Scottish Government, 2010a).  This Strategy was closely aligned with the (then) current and 

forthcoming Scottish Government economic strategies (Scottish Government, 2007, 2011) and 

set out a new approach to meeting Scotland's skills needs for post-recession economic recovery 

with increased emphasis on partnership working.  It described a renewed focus around “the 

skills required to accelerate economic recovery and to sustain a growing, successful country 

with opportunities for all of Scotland to flourish” (Scottish Government, 2010a, p. 9).  A key 

challenge noted was that although Scotland had improved its skills base, this had not led to an 

increase in either productivity or economic growth.  It made the case for a more focused and 

responsive approach to skills development to deliver the key skills required for future economic 

growth.  The Strategy established high-level targets for the pre-employability National Training 

Programmes and Modern Apprenticeships in 2010.  It was structured around four key priorities: 

empowering people; supporting employers; simplifying the skills system; and strengthening 

partnerships (Scottish Government, 2010, p. 6).  The strategy called for more coherent working 

in the delivery of skills in Scotland extending to all organisations involved, including local 

authorities, higher education institutions, public bodies, employers and business organisations.  

More recently, the need for greater co-ordination and collaboration between agencies was again 

a central objective of the Enterprise and Skills Board Strategic Plan (Scottish Government, 

2018a).  This plan stressed the advantages of collaborative working between Scotland’s 

enterprise and skills agencies: Skills Development Scotland; the Scottish Funding Council; 

Highlands and Islands Enterprise; and Scottish Enterprise, to deliver enhanced productivity, 

equality, wellbeing and sustainability.  The strategic plan set out four interconnected missions 
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to achieve this goal.  In response to these recommendations, the Scottish Government published 

Scotland’s Future Skills Action Plan (Scottish Government, 2019a).  This set out commitments 

to expand and embed Foundation and Graduate Apprenticeships into the skills system, to offer 

clear articulation from colleges to apprenticeships and to promote greater efficiency in the 

learner journey.  A key mission is to move to a demand-led skills system which is responsive 

to the current and future skills needs of employers and learners and which could support future 

expansion of work-based learning (Scottish Government, 2018a, pp. 9-11).  This has been 

actioned in the creation of a skills alignment model (Scottish Government, 2019a) by Skills 

Development Scotland and the Scottish Funding Council, with the purpose of matching training 

provision (including Modern Apprenticeship volumes, frameworks and levels) to employer 

demand (Skills Development Scotland, 2019e, p. 36). 

4.2.4 The apprenticeship levy 

A high-profile recent development across the UK has been the launch of the apprenticeship levy 

by the UK Government in April 2017 (Department for Education, 2017).  This obliges 

employers across the UK with a wage bill in excess of £3 million to pay a levy of 0.5 per cent 

of their total wage bill.  The income from the apprenticeship levy replaces existing 

apprenticeship funding in England and will be available for employers to subsidise apprentice 

training costs.  Employers in England who are liable for the levy and who employ an apprentice 

will receive direct payment in the form of a digital voucher that can be used to offset their 

payment to training providers to train apprentices.  Employers can draw down up to 110 per 

cent of their monthly levy fee as digital training vouchers as an incentive to train.  So, in 

practice, an employer in England who recruits a sufficient number of apprentices can benefit 

more than they contribute.   

In Scotland the levy does not directly replace apprenticeship funding to employers but will 

replace Scotland’s current share of UK apprenticeship funding received by the Scottish 

Government.  The Scottish Government are using this income to support a wider range of skills, 

training and employment provision including: Modern Apprenticeships; Foundation 

Apprenticeships; Graduate Apprenticeships; the Flexible Workforce Development Fund – 

which employers can use to address priority skills gaps by accessing up to £15,000 in funding 

to create tailored training programmes with their local college, and work with priority sectors 
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to increase employment of young people (Scottish Government, 2016a).  Unlike in England, 

employers in Scotland do not receive a direct rebate.  As such this represents a shift in the cost 

of apprenticeship provision in Scotland from the public sector to (part of) the private sector. 

There have been a number of challenges in delivering and gaining business buy-in for the 

apprenticeship levy, as with any new initiative.  While the majority of employers in Scotland 

have been broadly supportive of the aims of the levy, not all employers agreed with the allocated 

use of the income, some citing a lack of demand and seeing it as a tax rather than a levy, with 

no prospect of reimbursement (Scottish Government, 2016b).  Indeed, it has been estimated 

that, even in England where levy funding is ploughed directly back into apprenticeship training 

subsidies, funding for apprentices will comprise only around 23% of the £2.8bn projected levy 

receipts due to lack of take-up be employers (Institute for Fiscal Studies, 2017) and recent 

research suggests that almost half of English employers have not used their levy allocation 

(Financial Times, 2019).  Nonetheless, it is anticipated that in the long-run the levy will act as 

an effective incentive for UK employers to train apprentices through substantial reduction of 

off-the-job training costs (Institute for Fiscal Studies, 2017). 

4.2.5 Youth employment initiatives in Scotland 

There are several specific policy initiatives that have been introduced in Scotland since 

devolution that have been designed to promote youth employment.  More Choices More 

Chances (MCMC) (Scottish Executive, 2006a) was introduced to reduce the number of young 

people age 16-19 who are not in education employment or training (NEET).  MCMC was 

designed to tackle the NEET issue, which at the time of inception was around 35,000 or 13.5% 

of the population aged 16-19, through action from a range of agencies at local and national 

level, including those responsible for pre-16 education (Scottish Executive, 2006a).  The 

strategy worked on the premise that the NEET group included those transiting in and out of 

NEET status, and that those who were sustained NEET were most in need of assistance to enter 

the labour market.  The numbers estimated as sustained NEET were around 20,000.  While it 

was rolled out across all local authority areas in Scotland, MCMC identified seven local NEET 

‘hotspots’ where sustained disadvantage was present and where intervention would make a 

difference at local and national level.  In addition, the strategy proposed the groups most likely 

to become and remain NEET, namely: care leavers; carers; young offenders; young parents; 
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low educational attainers; persistent truants; young people with physical/mental disabilities; 

and young people misusing drugs or alcohol.  MCMC emphasised the need for broader 

interventions aimed at these groups to include assistance in employability, thereby enabling 

them to engage more effectively with the labour market and transit out of NEET status (Scottish 

Executive, 2006a). 

The 16+ Learning Choices model (Scottish Government, 2010b) was initially piloted in 2008 

and fully implemented in 2010.  The aim of the model was to provide every young person in 

the senior phase (aged 16-18) of the Scottish Government Curriculum for Excellence (the 

Scottish Government strategy to ensure a coherent learning framework for all young people 

aged 3-18) the guarantee of an offer of an appropriate place in post-16 learning.  The 16+ 

learning choices framework (Scottish Government, 2010b) describes a model of close 

collaboration between educational providers across transitions and an agreed offer of an 

appropriate learning place, which includes an agreed start date.  The partnership approach is 

led by local authorities and includes schools, community learning and development; colleges; 

Skills Development Scotland (SDS); training providers and the third sector.  Partners work to 

target and monitor vulnerable young people at risk of transiting into NEET and provide them 

with an offer of post-16 learning.  If the learning period ends before the individual is 18, SDS 

will attempt to find them another learning offer, or, if this is not available, will provide them 

with high-quality career information advice and guidance (Scottish Government, 2010b).  The 

success of the model is measured by these local partnerships’ returns of young people who have 

reached the statutory school leaving age and across S4-S6, who have an offer of post-16 

learning in place.  The model was refreshed in 2012 to position 16+ Learning Choices within 

the context of the delivery of both Curriculum for Excellence and Opportunities for All.  These 

policies and the context of the refresh are described below. 

  

The Scottish Government’s Curriculum for Excellence (CfE), as mentioned above, is the 

national Scottish school curriculum for 3-18 year olds.  It was fully introduced by the Scottish 

Government in 2010 in response to a perceived need for a more coherent, more flexible and 

enriched curriculum from 3 to 18 (Scottish Executive, 2004).  The CfE allows young people to 

study a broad general education from the age of 3 through to the end of S3 (age around 13-15), 

before progressing to the senior phase (typically ages 15 to 18) and undertaking National 
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Qualifications such as (former) Standard Grades, National  3-5 qualifications and Scottish 

Highers and Advanced Highers (Scottish Qualifications Authority, 2015).  At the core of the 

CfE design are the four capacities: that all children and young people should be successful 

learners, confident individuals, responsible citizens and effective contributors (Scottish 

Executive, 2006b).  The CfE continues to form the basis of the Scottish Government’s approach 

to the learner journey for young people aged 3 to 18 and a refreshed narrative was published  in 

2019 which set the CfE in the context of that year and stressed a commitment to return to the 

core fundamental capacities of CfE (Scottish Government, 2019b). 

In the context of continued weak economic growth, the Scottish Government’s Opportunities 

for All (Scottish Government, 2012b) was an explicit commitment to offer a place in learning 

or training to every 16-19 year-old in Scotland who was not currently in employment, education 

or training.  These included opportunities including staying on at school, national training 

programmes (such as MAs), university and college courses, and job opportunities offered at a 

UK level by the Department for Work and Pensions (DWP) and Jobcentre Plus (Scottish 

Government, 2012).  In relation to MAs and pre-employment training, the role of Skills 

Development Scotland was to maximise opportunities for 16-19 year olds, and, in partnership 

with the Scottish Qualifications Authority (SQA) and employers, to expand and develop the 

Certificate of Work Readiness (CWR) – a certified qualification which 16-19 year olds can gain 

to show that they have the right work experience for the career they want (Scottish Government, 

2012b).  As of January 2020, over 10,000 people had started the CWR since its introduction in 

2013, and research in 2015 revealed that 97 per cent of trainees surveyed reported that CWR 

had improved their work readiness skills (Skills Development Scotland, 2015b). 

A key element of the Opportunities for All strategy was the role of Modern Apprenticeships in 

providing a progression route for young people who had been engaged in employability and 

pre-employability programmes.  The strategy highlighted the role of SDS in providing 

opportunities for people aged 16 to 19 through both pre-employment training and MAs 

(Scottish Government, 2012b, p. 6).  It also stated a requirement for The Scottish Government 

and Skills Development Scotland to work with employers, principally through the SAAB to 

improve their understanding of Modern Apprenticeship occupational frameworks and adapt the 

content of these to fit with employers’ needs.  Apprenticeships were also included as part of 

government procurement policy within the strategy, with minimum targets for youth 
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employment during the construction phase of major public works such as hospitals, and a 

guaranteed number of apprenticeships through a training and apprenticeship plan produced by 

appointed contractors.    

Post-recession, in January 2013, the Scottish Government established the independent 

Commission for Developing Scotland's Young Workforce (CfDSYW).  The remit of the 

commission was to explore options for modernising and updating Scotland’s Vocational 

Education and Training (VET) system, drawing on best practice from European competitors 

with strongly performing labour markets.  The commission identified shortcomings and areas 

for improvement in the Scottish VET system, including for MA development and delivery, and 

made recommendations for improvement (Scottish Government, 2014b).  Among the 

recommendations of this report was that Modern Apprenticeships should be industry-led and 

focused, and developed in industry sectors that offer the best sustainable career opportunities 

for young people.  From a development viewpoint, the commission recommended that 

apprenticeships should be promoted and supported in sectors likely to contribute most to the 

economic growth of the Scottish economy.   It also stated that there should be an emphasis on 

developing higher level apprenticeships, those at level 3 and above.  Further recommendations 

included the need to prioritise the development of progression pathways, both into and from 

apprenticeships; the development of an industry-led quality improvement regime to advise on 

apprenticeship development; and a managed expansion of apprenticeships in Scotland, 

provided sufficient industry demand exists for these.  (Scottish Government, 2014b, p. 31.).   

The Scottish Government responded to the findings of the 2014 CfDSYW commission in the 

Developing the Young Workforce. Scotland’s Youth Employment Strategy (Scottish 

Government, 2014a).  This set out in detail how the Scottish Government planned to implement 

the recommendations from the CfDSYW Commission by the year 2021.  The response 

contained several important developments for apprenticeship policy in Scotland.  The 

immediate focus was around expansion of the MA programme.  This was to be in key areas of 

economic growth, and among employers who have previously been less likely to employ 

apprentices, for example micro-businesses and other SMEs.  There was also a strong focus to 

increase the diversity of participants among key under-represented groups, including a gender 

balance in MA frameworks and increasing participation among disabled people, minority ethnic 

groups and care leavers.  The report highlights the need to improve perceptions of 
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apprenticeships among young people and their parents by promoting parity of esteem between 

academic and vocational qualifications at senior high school level.  Progression pathways into 

apprenticeships (and vocational parity of esteem) were to be addressed through the introduction 

of Foundation Apprenticeships to provide blended academic and work-based learning at senior 

high school level – which were launched in pilot form in 2014, rolled out nationally in 2016 

and have since had over 3,000 starts (Skills Development Scotland, 2019b), and post-

completion pathways offered through advanced apprenticeships – now launched as Graduate 

Apprenticeships – to provide blended academic and work-based learning at degree level and 

above.  (Scottish Government, 2014a). 

A recent initiative to help overcome barriers to disadvantaged young people entering MAs and 

other employment was Scotland’s Employer Recruitment Incentive (SERI) (Skills 

Development Scotland, 2018b).  This was a grant for employers to provide employment 

opportunities, including MAs, to unemployed young people.  It set out to meet the Scottish 

Government’s commitment to support unemployed young people aged 16-29 who have the 

most difficult barriers to employment, to enable them to obtain sustainable employment.  Grant 

funding was made available from 1 April 2018 to 31 January 2019 to private businesses or third 

sector organisations of any size who recruit a young person, for a minimum of 16 hours per 

week.  The young person recruited was required to be unemployed and meet the eligibility 

criteria: that the young person must fall within a particular group which includes those with a 

disability or long-term health condition; care experienced; carers; ex-offenders; lone parents 

and those from an ethnic minority.  The funding contributed to the cost of recruiting and 

supporting a young person in employment, including an MA, for up to 52 weeks.  It was 

generally regarded as a wage subsidy but could be used in other ways such as support for 

additional supervisory costs, training and initial travel to work costs.  SERI was funded by the 

Scottish Government and managed and administered by Skills Development Scotland and 

Scottish Local Authorities.  In 2019 SERI was replaced by the No-One Left Behind 

Employability Funding Stream which aimed to integrate and align employability services in 

Scotland and is managed directly by local authorities (Scottish Government, 2018b). 
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4.2.6  Critical views on Scottish skills and training policies 

The education and skills policies adopted by successive devolved governments in Scotland have 

not been without criticism.  Much of the long-standing criticism of skills policy in Scotland and 

the rest of the UK stems from the view that skills alone cannot drive economic growth and 

social equality (Keep and Mayhew, 2010; Wolf, 2003).  And, as with the rest of the UK, the 

Scottish Government has faced criticism for over-supplying skilled workers relative to available 

employment opportunities, and more importantly relative to the skills needed to do the job 

(Warhurst and Findlay, 2012).   

Academics in the field of skills and training have pointed to the need for increased skills 

utilisation to run alongside investment in education and skills in order to boost the productivity 

and competitiveness of the Scottish economy.  Grugulis (2019) argues that in the UK and other 

countries, policies to increase participation in both academic and vocational education have led 

to an abundance of skills that has not been matched by a growth in the skills required for 

employment.  The central issue, Grugulis argues, is not lack of skills, but lack of skills use.  To 

counter this problem Warhurst and Findlay (2012) advocate co-ordinated demand-side 

intervention within firms to develop product market strategies and innovation that result in both 

the use of better skills, and better use of skills.  There has also been calls for universities and 

colleges to work with employers in Scotland to increase skills utilisation, drawing on examples 

of workplace development partnerships in Scandinavia (Payne, 2012).  Green and Henseke 

(2016) highlight the specific problem of graduate underemployment across OECD countries 

and conclude that the extent of underemployment should be monitored to judge the 

effectiveness of investment in higher education as a public good.  They also highlight the need 

for complementary demand-side policies to absorb increasing numbers of educated people and 

question the attention on STEM subjects as being overly focused on private rates of return at 

the possible expense of social benefits.  More fundamentally, Green and Henseke suggest 

education should be focused on delivering a broad education rather than as purely a means to 

increase employability. 

Keep (2017) praises the more balanced supply and demand approach to skills development 

taken in Scotland compared with supply-centric policies in England, but does criticise 
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governments responsible for both Scottish and English education and skills strategies for being 

overly-keen on reform for reform’s sake in the hope that this will produce quick outcomes. 

“…[Scottish] ministers are as impatient as their English counterparts for results, and continue 

to believe that there is a magical policy and institutional combination that will deliver very 

significantly enhanced educational, social and economic outcomes within timescales dictated 

by the political cycle.”  Keep (2017) p.7. 

It has been argued that skills are not always a key priority for employers, which have been 

reported as a third order priority (Keep and Mayhew, 1999).   Where employers do demand 

skills from applicants, soft and personal skills are often required alongside technical skills 

(Jones et al., 2017; McMurray et al., 2016) but these soft skills do not always translate easily 

into qualifications that can be provided through government policy (Nickson et al., 2012).  

There has been criticism that government skills policy throughout the UK has neglected this 

employability and soft skill development in favour of vocational training programmes, leaving 

universities to fill the gap – often producing generalist graduates with neither advanced 

technical nor transferable soft skills (Cacciolatti et al., 2017). 

Looking specifically at Scottish apprenticeship policy, the OECD (2020) report on the 

apprenticeship system in Scotland recognises positive outcomes for, and feedback from, 

Modern Apprentices, and the positive feedback from participating employers.  The OECD 

report also praises the employer engagement and rapid expansion of the Scottish Foundation 

Apprentice and Graduate Apprentice programmes.  However, while acknowledging the 

progress so far in developing a common skills alignment model between SDS and the Scottish 

Funding Council, the report highlights the need to implement common funding principles 

across both higher education and apprenticeships.  It also emphasises the need for more radical 

reforms to strengthen employer engagement in skills provision.  The OECD report recommends 

specific new interventions to improve vocational skills provision in Scotland: the introduction 

of demand-led funding for apprenticeships with fully-funded off-the-job training; setting 

minimum requirements for the length of apprenticeship programmes and the proportion of off-

the-job training; developing a non-apprenticeship route to apprentice qualification to fast-track 

those with prior work experience; and to establish master craftsperson qualifications, as seen in 

Germany, to provide a higher-level vocational progression route.  The last recommendation is 
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being partially addressed through the introduction of level 4 and 5 Technical Apprenticeships 

and Professional Apprenticeships (Skills Development Scotland, 2020). 

4.3 COMPLETION RATES IN SCOTTISH APPRENTICESHIPS 

The completion rate for apprentices in Scotland across all frameworks at the end of quarter four 

2018/19 was 76 per cent (Skills Development Scotland, 2019a).  This has shown a slight fall 

from 78 per cent in 2017/19.  The completion rate in Scotland is counted as the number of MA 

completers in a given financial year as a percentage of the number of leavers in that same year2.  

The completion rate is year-based rather than cohort-based.   

Although completion rates in Scotland are high by international standards, the current 

completion rate nonetheless represents a 24 per cent drop-out rate, with the associated negative 

impacts, notably: non-completing individuals are less likely to be employed (Skills 

Development Scotland, 2016a); employers find non-completers less able to do their job (Skills 

Development Scotland, 2015a) and; the public purse is funding individuals for no qualification 

return.  Also, completion rates, and the associated benefits of completion, are not consistent 

across frameworks and demographic groups.  For example, in 2018/19 completion rates were 

83 per cent for MAs in Creative and Cultural Skills related frameworks, but only 63 per cent 

on Animal Care, Land and Water Based frameworks.  Likewise, completion rates were 80 per 

cent for MAs age 25 and over, but 74 per cent for those aged between 16 and 19.  Completion 

 

2 Specifically, certificated MA leavers registered in the financial year as a percentage of all registered MA leavers 

on the SDS Financial and Information Processing System (FIPS). An MA is classified as a leaver when leaving 

date for them has been entered on FIPS but they have not re-joined within 8 weeks, the exception being if an MA 

leaves and progresses to a higher-level MA then they are immediately counted as a leaver. A positive completion 

(achievement) is certified for an MA when a claim for payment has been made by a training provider and approved 

in the financial year. An MA is not counted as a leaver if they change employer or training provider with no other 

change. 
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rates also differ by VQ level, local authority and Scottish Index of Multiple Deprivation (SIMD) 

decile (Skills Development Scotland, 2019a). 

Measurement of longer-term outcomes of apprentices in Scotland has until recently focused on 

employment outcomes.  A survey of 2,000 MA leavers (Skills Development Scotland, 2016a) 

found that 91 per cent of MAs who successfully completed were in employment around six 

months later.  The corresponding figure for non-completers was 63 per cent.  Of the completers 

who were employed, just over two-thirds were employed with the same employer.  Attention 

in Scotland has lately turned to quantification of the economic impact of post-school education 

and training, including MAs.  Following recommendations from the Enterprise and Skills 

Strategic Board (Scottish Government, 2018a) on the need to better determine the impact of 

significant agency activities, the Education and Skills Impact Framework (ESIF) was developed 

by the Scottish Government and partners including Skills Development Scotland and the 

Scottish Funding Council.  The remit of ESIF was to quantify the economic and social returns 

to post-school education in Scotland.  A key development in enabling this has been securing 

HMRC data on earnings and employment to link with MA (and college and university student) 

data through the longitudinal educational outcomes (LEO) project.  This has allowed 

quantification of earnings of MAs five years after completion (Scottish Government, 2019c), 

and being based on population administrative data rather than a sample, allows detailed 

reporting of MA earnings outcomes by occupation (framework grouping), sex, age and social 

class (SIMD).  As of January 2020, work is underway to extend this work to estimate the return 

on investment and benefit cost ratios of MAs to individuals, employers and the exchequer, and 

to estimate the corresponding social return on investment. 

4.4 APPRENTICESHIPS IN ENGLAND 

4.4.1 The English system: in contrast to Scotland 

In England, as in Scotland, all apprenticeships include on-the-job experience and off-the-job 

training, leading to recognised qualifications.  English Intermediate apprenticeships are 

equivalent to Scottish level 2 (SCQF 5) MAs and English Advanced apprenticeships are 

equivalent to Scottish level 3 (SCQF 6/7) MAs.  Employers in Scotland can recruit qualified 
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apprentices from England and vice-versa, but there are key differences in funding and training 

regulations that employers must consider when offering apprenticeships.  The key features of 

English apprenticeships and the differences with the Scottish system are discussed below.   

As mentioned above, the Scottish Government has set a target of 30,000 apprentice starts per 

annum by 2020 (Scottish Government, 2015), whereas in England the government set a target 

of 3 million starts between 2015 and 2020 (BIS, 2015) – a much more ambitious target per head 

of population.  Research with apprentice employers in England revealed that 58 per cent of 

employers reported that they recruit apprentices from new recruits only, similar to the Scottish 

figure of 60 per cent in the same year (Department for Education, 2016; Skills Development 

Scotland, 2016a).  In contrast to Scotland, level 2 apprentices in England outnumber those at 

Level 3, with 60 per cent of starts in 2016 in England at level 2 (Kuczera and Field, 2018), 

compared with 65 per cent of MA starts at level 3 or above in Scotland over 2015/16 (Skills 

Development Scotland, 2016b).   Apprenticeships in England, as with Scotland, are variable in 

length, dependent on framework and level, but the average length in England is shorter, 

reflecting the higher proportion of level 2 apprenticeships as stated above.  In England the 

average length for all apprenticeships has been estimated to be less than 18 months, compared 

with 3-4 years in many European countries (Department for Education, 2016).  Previously, 

dependent on the time needed to complete, some ‘fast-track’ apprenticeships in England have 

been as short as 12 weeks.  A review of apprenticeships in England (Richard, 2012a) expressed 

concerns about the declining quality and duration of training and recommended setting a 

minimum duration for apprenticeships in England.  Following this review, legislation was 

introduced setting a 12-month minimum duration for all apprenticeships (BIS, 2012).   The 

balance of sector or framework is also different in England where the majority of 

apprenticeships are in service sector occupations.  In Scotland, in contrast, construction, process 

industries and engineering apprenticeships outnumber those in the service sector.   

The time allocated for off-the-job vocational training in England also differs.  In Scotland, 

apprentices are not required to spend a specified time in off-the-job training; however, many 

apprentices, in particular those in construction, engineering and other technical occupations, 

spend substantial periods off-the-job in college.  In contrast, England, (along with Australia and 

Germany, both examined later in this chapter), require set periods of off-the-job training to form 
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part of the apprenticeship programme, which is dictated by law or by statutory instrument.  This 

is set at 20 per cent of total apprenticeship duration in England, excluding general non-

vocational Education such as English and maths (Department for Education, 2019c).  The time 

spent on general non-vocational training in England is typically a minimum of 50 hours off-

the-job training over the duration of the apprenticeship (Kuczera and Field, 2018).  In contrast, 

in some European apprenticeship frameworks this can be as much as 400 hours, typically 

equivalent to a minimum of one day a week.  Also, following the introduction of recent 

apprenticeship standards, apprentices in England complete an assessment at the end of the 

programme, known as End Point Assessment, whereas Scottish apprentices receive continual 

assessment throughout their apprenticeship. 

There are also similarities in the English and Scottish apprenticeship systems that set them apart 

from other European countries.  Provision of core skills and underpinning knowledge in both 

England and Scotland can be delivered either by the employer or by a private or public training 

provider.  In most European systems, including Germany and other dual-systems, these core 

skills must be delivered in publicly administered vocational colleges (Field, 2018; Steedman, 

2010).  This is reflected in the funding system – in England and Scotland public funds are 

directed by government agencies to contracted training providers.  In England specifically, 

apprenticeship training costs are met by the Education and Skills Funding Agency.  Employers 

who do not pay the apprenticeship levy receive a 95 per cent contribution up to the funding 

band maximum for the relevant framework, while employers who pay the levy benefit from a 

100 per cent contribution with an extra 10 per cent top-up (UK Government, 2020).  For 

apprentices aged 16-18 or 19-24 who were formerly in care or who have an Education and 

Health Care plan, employers receive an extra contribution of £1,000.  Additional funding is also 

available for small enterprises – employers with 50 employees or less receive a 100 per cent 

contribution towards the cost of training (DfE, 2017).  In contrast, in dual system countries 

training costs are paid directly to the public vocational colleges and assessment costs are met 

by employers’ and employees’ organisations, and the government through the Chambers of 

Commerce (Steedman, 2011).  Also, while the balance between level 2 and 3 apprenticeships 

differs between England and Scotland, both systems are unusual in a European context in 

offering a significant number of Level 2 apprenticeships.  Dual system countries such as 

Germany offer apprenticeships almost exclusively at Level 3 (Keep, 2018). 
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Historically, Apprenticeships in England were driven by employer demand, with employers 

recruiting young people who had the necessary academic qualifications and other qualities 

necessary.  Employers would then provide work experience and training according to 

conventional industry precedents (IER, 2012).  In 1994 the UK Government introduced Modern 

Apprenticeships in England, ahead of introduction in Scotland, responding to a perception that 

intermediate technical skills lagged competitor countries (Unwin and Wellington, 2001).  These 

Modern Apprenticeships consisted of ‘foundation’ Apprenticeships, an umbrella term for 

several existing Government training schemes at NVQ Level 2, and ‘advanced’ 

Apprenticeships, which led to a higher NVQ Level 3 qualification (IER, 2012), and more 

closely mirrored traditional trade-based apprenticeships in level and content.  The Level 2 

‘foundation’ Apprenticeships answered a criticism that previous employability schemes in 

England effectively acted as cheap labour schemes with very variable chances of qualification 

or employment on completion (Fuller and Unwin, 2003). 

Specification of apprenticeship standards for England state that an Apprenticeship Framework 

must include several elements of learning.  For advanced (level 3) apprenticeships these 

include: a technical knowledge qualification; an occupational qualification; related technical 

knowledge; functional skills (English and maths); ICT; personal learning and thinking skills; 

and a minimum component of on-the-job and off-the-job training (Department for Education, 

2018a).  There is also a requirement for an Apprenticeship Agreement between an employer 

and an apprentice.  This came into force in 2012 under the ASCL Act 2009 sections 32-36 (UK 

Parliament, 2009).  An Apprenticeship Agreement is now required at the commencement of the 

Apprenticeship for all new apprentices (National Apprenticeship Service, 2014) and is required 

to state that the apprentice will be undertaking an Apprenticeship in a particular skill, trade or 

occupation.    

Although Apprenticeship Agreements are in place and sectoral frameworks and standards have 

been drawn up to evaluate skills according to the National Vocational Qualification (NVQ), 

this does not regulate the training process.  There has been criticism in the past that the English 

apprenticeship programme has focused too heavily on volume at the expense of quality, with 

concerns raised over the short duration of some apprenticeship contracts, the depth of learning 

and accreditation of existing low-level skills (Ofsted, 2015).  In particular, there has been 

criticism of the level of new learning and skill acquisition and overall quality found in some 
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English Apprenticeships (Keep and James, 2011; James, 2010; Grindrod and Murray, 2010).  

Ongoing apprenticeship reform is seeking to tackle these issues, although Keep (2018) points 

out that English apprenticeships have been subject to an excess of government-led reform at 

the expense of stability. 

The content of training and assessment in England is also significantly different from most 

continental Apprenticeship systems.  Most continental systems regulate quality through the 

apprenticeship process and its assessment, whereas in England regulation focuses solely on 

outcomes and as a result is considered to be less stringent.  James (2010) and Keep and James 

(2011) also argue that training at level 2 classified as an apprenticeship in England would not 

necessarily meet the definition of apprenticeship in continental Europe.  However the report by 

IER (2012) argues that apprenticeship training is not tied to any level and that any workplace 

based training where people are able to train at the same time as being able to put into practice 

what they have learnt in a work environment should meet the criteria of an Apprenticeship.  

This debate is also current in Scotland. 

Within the UK, England has pioneered the incorporation of VET within secondary school 

education.  The Young Apprenticeship programme, running from 2004 – 2011, gave school 

pupils in Year 10–11 (age 14-16) the opportunity to gain a taste of work while receiving support 

and allowed them to lay the foundations for a post-16 apprenticeship whilst retaining the full 

range of other options for future training or study (LSC, 2005).  Trainees were based in school 

and followed the core national curriculum subjects, but for 2 days a week (or equivalent) they 

also worked towards nationally recognised level 2 vocational qualifications.  The embedded 

work experience was up to 50 days over the two years of the programme.  The programme had 

a target of 80 per cent of those enrolled to achieve level 2 industry-specific qualifications 

appropriate to their chosen sector, and for 50 per cent to progress onto a post-16 Apprenticeship.  

At September 2010, recruitment to Young Apprenticeships had increased to around 10,000 

places.  However, in March 2011, the Department for Education announced a moratorium on 

new starts on the scheme due to high delivery costs (Williams et al., 2013).   A subsequent 

Private Members Young Apprenticeship Bill was proposed in 2013 to resurrect the programme, 

but it failed to complete its passage through Parliament before the end of the session (UK 

Parliament, 2013). 
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In recent years, University Technical Colleges (UTCs) in England have offered an alternative 

school-based VET provision, focusing on learning technical and scientific subjects for 14-18 

year-olds.  UTCs are government-funded schools that work with both employers and a local 

university to develop and deliver their curriculum.  The integration of technical, practical and 

academic learning is designed to create an environment where students can flourish and develop 

the abilities that employers need (Westminster UTC, 2020).  More than 500 employers are 

working with individual UTCs or groups of UTCs with each UTC usually backed by a number 

of private sector businesses of all sizes, and sometimes public sector organisations such as 

hospitals.  As of October 2018, there were 49 UTCs in England. 

4.4.2 Apprenticeship reforms in England 

In 2015 the former Department for Business, Innovation and Skills (BIS) launched a series of 

reforms to the apprenticeship system in England (BIS, 2015), setting out a vision for an 

employer-focused sustainable apprenticeship system.  Key reforms included: a commitment to 

3 million apprenticeship starts by 2020 with at least 2.3 per cent of the workforce of large public 

sector employers as apprentices (BIS 2016); the introduction of the apprenticeship levy; a co-

investment funding model for medium and large employers, an employer recruitment incentive 

of £1,000 for apprentices aged 16-18 or those aged 19-24 who have been in care; and the 

establishment of an Institute for Apprenticeships to oversee apprenticeship quality standards 

and funding (Skills Commission, 2017). 

Looking at the levy with respect to England in more detail, employers in England with a wage 

bill in excess of £3 million, as with those in the rest of the UK, are subject to an apprenticeship 

levy of 0.5 per cent of their total wage bill since April 2017 (DfE, 2017).  The income from the 

apprenticeship levy replaced existing apprenticeship funding in England and is available for 

employers to subsidise apprentice training costs.  Employers in England who are liable for the 

levy and who employ an apprentice receive direct payment in the form of a digital voucher that 

can be used to offset their payment to training providers to train apprentices.  Employers can 

draw down up to 110 per cent of their monthly levy fee as digital training vouchers as an 

incentive to train.  So, in practice, an employer in England who recruits a sufficient number of 

apprentices can benefit more then they contribute.  This is in contrast to Scotland where 

employers do not receive a direct rebate. 
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In 2016 responsibility for apprenticeships in England moved from BIS to the Department for 

Education, where the commitment for 3 million apprenticeship starts by 2020 was reiterated.  

The target has been criticised by business organisations for promoting quantity over quality 

(Financial Times, 2016), and figures for January 2020 (Department for Education, 2020) 

suggest that the actual number of starts is likely to fall short of 3 million, with 2,014,500 starts 

from May 2015 to October 2019 and only 125,800 starts in the first quarter of the 2019/20 

academic year, a decrease from 132,000 in quarter one of 2018/19.   

Following the Richards Review (Richards, 2012), another key reform in England has been the 

replacement of frameworks with apprenticeship standards.  The standards are a streamlined set 

of skills and behaviours similar to those found in other European nations and differ from 

frameworks in having only one standard per occupation, whereas the previous frameworks were 

regarded as more of a menu for employers to choose from (Kuczera and Field, 2018).  In a bid 

to increase quality, these standards are more demanding than the outgoing frameworks, with 

requirements for a minimum twelve month training period and a 20 per cent off-the-job training 

component (BIS, 2015), although it has been argued that there will be a need to increase pre-

apprenticeship training provision to maintain access for less able applicants (Field, 2018; 

Kuczera and Field, 2018).  Apprenticeship standards have input from at least 10 employers and 

will be verified by the Institute for Apprenticeships.  The UK Government has pledged to 

withdraw all existing apprenticeship frameworks and replace them with standards by August 

2020 (Education and Skills Funding Agency, 2019) 

4.4.3 Completion rates in English apprenticeships 

Completion rates in England across all levels and frameworks for 2017/18 stand at 67.3 per 

cent, down marginally from 67.4 per cent in 2016/17 (Department for Education, 2019b).  As 

in Scotland, completion rates in England vary by sector subject area, with completion rates in 

the Science and Mathematics sector at 74.3 per cent and completion rates in Arts, Media and 

Publishing at 62.2 per cent (Department for Education, 2019b).  The lower overall completion 

rate in England compared with Scotland may be in part due to an emphasis on starts over 

completions in England.  It is also possible that falling completion rates are linked to policy 

designed to drive an increase in standards in England: as mentioned above, from 2012 English 

apprenticeships were required to have a minimum training period of 12 months and a period of 



87 

off-the-job training in a bid to improve quality, but Nafilyan and Speckesser (2017) found that 

these quality reforms actually reduced completion rates. 

4.5 APPRENTICESHIPS IN GERMANY 

4.5.1 The German system 

Apprenticeships in Germany are the dominant form of vocational education and training, with 

two thirds of young people entering work or undertaking career development through an 

apprenticeship and around 18 per cent of apprentices per head of population in 2013 (HESA, 

2013).  Around 56 per cent of German apprenticeship entrants are aged under 20 (Kuczera and 

Field, 2018).  From a demand side, school and post-school CIAG in Germany is set up to be 

informative about apprenticeships, and demand is strong. Employer participation in 

apprenticeships is high, despite the lack of financial incentives (Kuczera and Field, 2018), 

although there is funding via a levy for construction employers, similar to the CITB levy in the 

UK.   Employers in Germany employ apprentices on special apprenticeship contracts specifying 

the content of training and the wage (Smith and Kemmis, 2013), unlike in Scotland or England 

where regular employment contracts are used.  In common with other countries examined in 

this chapter, German employers are concerned with low levels of core and basic skills among 

applicants.  However, completion rates in Germany are high compared with competitor 

countries (OECD, 2014), and progression to higher education is an established alternative to 

employment.    

The school education system in Germany is managed by the 16 Länder (regions).  Pupils are 

allocated to one of three principal school types on the advice of teachers, with parents being 

consulted in the process.  Around one third of those finishing compulsory education at age 15-

16 will enter the academic stream via a Gymnasium (academic grammar school) usually en 

route to a university or Gesamtschule (comprehensive school), and the remaining two thirds 

will enter vocational training (Potter, 2013).  Vocational students can attend a Fachabitur 

(technical college) or enter an apprenticeship under the dual system delivered partly in a 

Berufsschule, combining a 50:50 mix of vocational education and on-the-job training.  The 
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routes available in the German education system are most easily explained in a diagram, as in 

figure 4.2 below. 

 

Figure 4.2: Simplified structure of the German education system 
Source: Adapted from Spees (2018) 

 

Apprenticeship participation in Germany is high compared with comparator countries but is 

subject to the same competitive pressures from higher education as elsewhere.  The numbers of 

school leavers entering apprenticeships in Germany has declined recently following years of 

sustained pressure to increase university participation (Powell and Solga, 2011).  In 2013 the 

numbers starting an apprenticeship declined 4 per cent to 530,700, the lowest level since 

German reunification in 1990, and around 33,500 apprenticeships went unfilled, the most since 

1996.  In contrast, around 500,000 Germans started a university degree in 2013, compared with 

around 360,000 in 2003 (Bryant, 2014).  Despite this, almost 50 per cent of German school 

leavers in 2014 undertook vocational training provided by employers under the dual system 

(BMBF, 2015), and Powell and Solga (2011) note that higher education participation rates in 

Germany remain below those of European competitors. 
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The German apprenticeship system is frequently presented as a best practice template by which 

other apprenticeships are judged.  As an example, Ryan and Unwin (2001), in comparing the 

German system to those within the UK argued that the German system was superior across the 

board: ‘the British apprenticeship under-performs relative to German apprenticeships in terms 

of rates of qualification and completion as well as in breadth and depth of training’.  (Ryan and 

Unwin, 2001, p.99).  Key to the perceived success of the German apprenticeships, as mentioned 

in the introduction to this chapter, is the delivery of apprenticeships within a dual system (Duale 

Berufsasbildung) – where vocational education is delivered through two parallel learning 

streams.  These are the work experience or competence element, which is delivered and funded 

by employers, and the theoretical or academic elements which are delivered through 

mainstream further education and funded by the state (Richard, 2012b).  Around 30 per cent of 

apprentice time is spent on off-the-job training and apprentices receive on average 160 hours 

of general education, including German, English, sports and social science (Hoeckel and 

Schwartz, 2010), compared with apprentices in England who receive only around one quarter 

of this (Kuczera and Field, 2018).  Although there are no Graduate Apprenticeships or 

equivalent degree-level apprenticeships in Germany, apprentices can study at undergraduate 

degree level through the dual education system, where they gain both a degree and a recognised 

vocational qualification (Kuczera and Field, 2018).   

Another element of success is the stringent quality system.  For example, unlike in Scotland or 

England, employees who supervise apprentices in Germany must be either qualified as a master 

craftsperson or pass a trainer aptitude exam.  And in order to complete, German apprentices 

must pass a stringent end point assessment – in contrast to Scotland where assessment is 

continual.  The German system also benefits from a wide range of skills taught, a high degree 

of transferability between employers, the role of the state in enforcing transferability and 

transparency, the stability of training schemes, the role of employers, unions and industry and 

occupational bodies in managing pay and professional status, a firm occupational identity and 

the dual element of education in enhancing personal development (Campbell et al., 2011; Pilz, 

2002). 

The provision of vocational education and training in Germany extends beyond the dual system 

apprenticeship, although a dual system apprenticeship is the most competitive and market-

driven, and therefore is recognised as having greater employment prospects amongst students.  
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For example, Powell and Solga (2011) note that higher qualified school leavers with a general 

HE entry certificate (Allgemeine Hochschulreife) or intermediate certificate (Mittlere Reife) 

dominate dual system apprenticeship starts, whereas less qualified school leavers, for example 

leavers from Hauptschulen, are diverted into less competitive and less industry-led 

prevocational programmes.  As noted by Powell and Soga, school leavers in Germany that do 

not progress directly into an apprenticeship have the option of undertaking pre-apprenticeship 

‘transition programmes’, similar to the Certificate of Work Readiness in Scotland, at three 

levels covering, in ascending order: basic employability; general core skills; and vocational 

skills (Kuczera and Field, 2018).  Over half of those entering the dual apprenticeship system 

have undertaken some form of pre-apprenticeship training, compared with only around one in 

ten in England (Landert and Eberli, 2015) .  Interestingly, Powell and Solga (2011) note a trend 

for Gymnasium graduates to enter apprenticeships or other vocational training in advance of 

higher education.  In addition to the clear work experience benefits, part of this trend may be 

explained by the financial benefits to be gained.  For the time spent in the workplace, 

apprentices receive a training allowance from their employer.  This is often around 1/3 of the 

starting wage for a skilled worker and increases with every year of training (Hoeckel and 

Schwartz, 2010).  The Bundesinstitut für Berufsbildung, the German Federal Institute for 

Vocational Education and Training, calculated an average level of apprentice pay in Germany 

in 2012 of €730 or £630 a month.  This was comparable to the minimum apprentice wage for 

apprentices aged under 19 in Scotland at the time.  In most industries, and unlike Scotland or 

the rest of the UK, there is no apprentice minimum wage in Germany and the level of apprentice 

pay is determined by regional collective bargaining negotiations between employers’ 

associations and trade unions within that sector (London Economics, 2013; Kuczera, 2017).  

The German federal government plans to introduce a national minimum apprentice wage of 

€515 per month in 2020.     

4.5.2 Completion rates in German apprenticeships 

Completion rates in Germany are generally high but are calculated differently from those in the 

UK nations.  One study that attempted to compare German completion rates equally with those 

used by the LSC in England (House of Lords, 2007) gave a completion rate for German 

apprenticeship of 75 per cent, taking into account early leavers.  Other studies that have used 

raw data differ in their estimations; research by the OECD indicated a completion rate of 87 per 
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cent in 2011 (OECD, 2014).  Gambin and Hogarth (2015) review existing research on the 

subject which overall suggests completion rates in Germany are around 80 per cent.  Of course, 

not all German apprentices complete their apprentices with the same employer, and many early 

leavers will progress to an apprenticeship with another employer.   Most of those who leave do 

so during the initial probation period and the vast majority start another apprenticeship.  In 

Germany, apprenticeship assistance, Ausbildungsbegleitende Hilfen, is available to young 

people at risk of drop-out, or those who have dropped out, and helps them transition to another 

apprenticeship or training programme (Kuczera and Field, 2018). 

Looking at measurement of longer-term outcomes, the German Bundesinstitut fur 

Berufsbildung (BIBB – the Federal Institute for Vocational Education and Training) and the 

Deutsche Institut für Erwachsenenbildung (DIE – the German Institute for Adult Education) 

Leibniz Centre for Lifelong Learning manages the Continuing Education Reporting System 

(Berichtssystem Weiterbildung).   This was set up in 1979 and, since then, surveys have been 

carried out on a 3-year cycle.  Through this system statistical data is collected on training 

courses attended in the category of continuing vocational education and training which are 

directly related to work.  Examples of this include retraining, professional upgrading, induction 

and adaptation to new occupational demands.  Although monitoring systems are in place for 

German apprenticeship outcomes, full public evaluations of labour market programmes have 

not greatly expanded on this and have mostly been confined to indicators of gross outcomes for 

participants – employment rates after participation (BIS, 2011).  This research suggests a 

number of possible reasons for this relative lack of full net impact evaluation: the popularity of 

the scheme reduces the availability of a well-matched comparison group; occupational 

specificity impedes evaluation with no alternative routes to compare; and BIBB has 

concentrated its research on mechanisms and finance rather than outcomes and impacts.   The 

BIS research notes that this ingrained focus on management information and performance data 

alone is at least partially linked to the wider view of the Apprenticeship in Germany as an 

institution and part of the formal education system, rather than as a labour market programme: 

‘thus a typical response to criticisms that much Apprenticeship is wasteful, in that occupational 

mobility after training means that many of the skills that Apprentices have learned are left 

unused (as typified by the qualified baker working on the car assembly line), runs along these 

lines: they are young, they need to learn about life, and Apprenticeship teaches them that, so 

it’s an effective institution’ (BIS, 2011, p.81). 



92 

Lastly, as noted earlier, many apprentices in Germany hold an entitlement to higher education 

prior to commencing their Apprenticeship.  However, the German apprenticeship can also 

provide a pathway to HE.  Apprentices who wish to progress to HE and who do not already 

hold a general HE entry certificate (Allgemeine Hochschulreife) may study full-time for a 

further one or two years following the end of Apprenticeship.  Alternatively, a period of 

professional experience or success in the Master or Technician examinations following 

apprenticeship can also allow HE entry.  Steedman (2010) found that German apprenticeship 

progression rates to HE, at less than 10%, is around average of all the countries studied and 

lower than in England from Advanced Apprenticeships. 

4.6 APPRENTICESHIPS IN AUSTRALIA 

4.6.1 The Australian system 

Apprenticeships in Australia consist of both apprenticeships and traineeships, with around 

216,000 in training as of May 2019, a rise of 19 per cent on 2011 (Australian Bureau of 

Statistics, 2019, Table 19).  There is a key differentiation between apprenticeships and 

traineeships in Australia that lies in both the type of occupation and skill level associated with 

each.  The majority of apprenticeships in Australia are associated with skilled trade and craft 

occupations whereas traineeships are adaptations of apprenticeships, that allow the indentured 

training model to be applied in occupations and industries not covered by apprenticeships.  The 

skill level and duration of traineeships are generally less than apprenticeships, although there 

has been an emergence of traineeships at diploma level in some occupations and industries 

(NCVER, 2011).  Loveder (2017) notes that distinguishing between apprenticeships and 

traineeships for national statistical purposes can be difficult as the definitions of each vary 

between jurisdiction.  Official statistics on apprentices and trainees in Australia from 2008 have 

included only those who have a formal contract under the Australian Apprenticeships scheme 

(Australian Bureau of Statistics, 2019).  The numbers registered in non-trade traineeships have 

grown sharply since they were introduced in the 1980s, as has the number of adult apprentices 

aged 25 and over (Kuczera and Field, 2018) – in common with both Scotland and England.  In 

Australia, in contrast to many European countries, apprenticeships do not dominate vocational 

education and training provision.  In 2017 less than one in ten of total estimated VET students 



93 

undertaking training with an Australian training provider were apprentices and trainees 

undertaking off-the-job training (NCVER, 2018a).   

All Australian apprenticeships combine paid employment with formal training and can be full-

time, part-time or school-based.  An Australian school-based Apprentice (ASbA) undertakes a 

combination of secondary school subjects, paid work and part-time vocational training 

undertaken either on or off-the job.  It provides secondary school students aged 15 or over with 

practical industry experience and the ability to work towards or complete a nationally 

recognised qualification alongside their school leaving certificate.  In this respect ASbAs are 

similar to Scottish FAs, but differ substantially in that ASbA apprenticeships have parity with 

regular post-school Australian apprenticeships and traineeships, therefore in starting an ASbA 

and individual can work substantially towards becoming (or in some cases even qualify as) a 

qualified tradesperson or equivalent professional standard on leaving school (Australian 

Apprenticeships, 2019).   Therefore, while a Scottish FA completer can articulate onto an MA 

upon leaving school, an Australian ASbA will already be on a pathway equivalent to an MA.  

ASbA apprentices also have employed status and can earn a wage, unlike FAs.  The number of 

hours an Australian School-based Apprentice needs to be employed per week differs between 

States and Territories based on their legislation (Australian Apprenticeships, 2019).   

Apprentices in Australia must enter into a formal training contract with an employer.  

Qualification with an apprenticeship is dependent on completion of all the relevant units in the 

Training Package, including formal off-the-job training.   In addition, the apprentice must 

complete the agreed time period of training and satisfy on-the job-training specified by their 

employer.  The National Centre for Vocational Education Research (NCVER, 2011) in 

Australia defines an Apprenticeship or traineeship by: the presence of a regulated, employment-

based training arrangement, and a registered legal training agreement; a commitment to an 

agreed training program in a specified occupation by the employer, the employee and a 

registered training organisation (RTO); a training program that consists of  simultaneous paid 

employment and on-the-job training, combined with formal, most commonly off-the-job, 

training leading to a recognised qualification; and training graded at an agreed level in the 

Australian Qualifications Framework (AQF) and to standards set down in the Australian 

Quality Training Framework (AQTF).  An apprenticeship or traineeship must meet all of the 

above conditions. 
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Non-technical core skills including maths, English and communication are mandatory in 

Australian apprenticeships.  These can be integrated into the required curriculum outcomes for 

specific vocations, as units of competency descriptions in training packages, or can be taught 

and assessed as standalone modules.  Core skills in apprenticeships are regulated by the 

Australian Core Skills Framework and the Core Skills for Work Developmental Framework 

(Loveder, 2017).  Additionally, all apprenticeships integrate Australia’s Employability Skills 

comprising communication; teamwork; problem-solving; initiative and enterprise; planning 

and organising; self-management; learning and technology into the apprenticeship curriculum.   

The governance of apprenticeships in Australia varies between States and Territories, but the 

same broad structure applies throughout.  Taking New South Wales as an example, the legal 

framework is provided by a Vocational Training Act which is overseen by a Commissioner.  

This Act dictates that all vocational qualifications, including apprenticeships, must derive from 

a Vocational Training Order, which is approved by the Vocational Training Tribunal.  The 

Tribunal is made up of an employer, an employee representative and a representative of an 

RTO.  Under contract driven by this, employers ensure that apprentices receive the Vocational 

Training Order approved qualification relevant to the sector, trade or occupation of the 

apprenticeship.  The qualifications are selected from a National Training Package, authorised 

by National Industry Skills Councils.  The Skills Councils consist of employers, employees and 

industry associations.  Unlike in Scotland or the rest of the UK, there is no single national 

apprenticeship minimum wage.  Instead, apprenticeship wages are determined by industry 

sector at regional or national level (Kuczera, 2017).  There does exist some regulation, but the 

minimum wage is set by the award covering each industry or occupation, and, as in Scotland, 

is higher for older apprentices.  For example, the minimum wage for a year 1 retail worker aged 

under 21 is A$12.49 per hour, whereas a year 3 apprentice aged 21 or over would be eligible 

for A$21.41 per hour in the same sector (Australian Government, 2020).  As apprenticeship 

wages are below regular minimum wages, an employee can only be paid the apprentice wage 

if they have a formal training contract with their employer and are registered with an RTO 

(Australian Government, 2020).  Australian Apprentices aged 16-24 can also qualify for income 

support through the Youth Allowance Student Payment (Kuczera and Field, 2018). 

In common with Scotland and England, private training providers are contracted on a 

competitive commercial basis to deliver off-the-job training to apprentices (Kuczera and Field, 
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2018).  The requirements for off-the-job training are set out in a legally binding Contract of 

Training which specifies the weekly hours of employment and training that an apprentice must 

receive (Australian Apprenticeships, 2020).  The exact hours of required off-the-job training 

depends on the apprenticeship being undertaken.  The Training Plan specifies the elements of 

the training that will be delivered by the RTO and which will be delivered by the employer 

(Australian Apprenticeships, 2020).  In general, for Certificate III or higher the minimum off-

the-job training required is an average of three hours per week over a four-week period.  For 

lower-level Certificate I and II training, the minimum off-the job training is 1.5 hours per week 

averaged over two months – similar to that for England, but less than in most continental 

European countries.  The Training Plan also specifies that training undertaken during the release 

period must include compliance and regulatory units and must also include units on generic 

skills.   How this is delivered is flexible, the plan states that up to 40 hours of this training may 

be front-loaded, delivered in one or more blocks during the first three months of the training 

program.  The Training Plan lays out responsibilities for employers stating that if the apprentice 

receives off-the-job training on-campus at the RTO, the employer must allow paid time for the 

apprentice to attend training these classes (for example Queensland Government, 2018). 

Careers guidance aimed at pupils considering an apprenticeship in Australia is provided through 

school careers advisors.  The careers advisor will typically be the first point of contact for 

information on apprenticeships.  For example, in New South Wales there is one full-time 

equivalent careers advisor in each secondary school who is either a qualified teacher with a 

postgraduate qualification in careers, or who has attended an officially run careers training 

course.  Outside of the school system, the central government contracts Australian 

Apprenticeship Centres to act as a central information point for trainees, employers and 

providers.  These centres provide advice to individuals considering embarking on an 

apprenticeship and potential employers considering hiring an apprentice.  They also act as a 

conduit during training, to provide information and guidance to apprentices, employers and 

training providers while the apprenticeship is active.  They provide help to employers with 

establishing contracts and payment of incentives and advice on top-up benefits to trainees on 

low incomes.  The centres also help potential apprentices to find placements with employers 

through referral to Job Placement Organisations and Group Training Organisations. 
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The majority of Australian school leavers enter further or higher education.  In 2018, 59 per 

cent of school leavers were enrolled in formal study at a non-school institution, of which 69 per 

cent were enrolled in higher education (Australian Bureau of Statistics, 2019, Table 17).  Those 

who choose to enter apprenticeships appear well qualified, with over half (63 per cent) of 

apprentices and trainees in 2019 who had a formal contract under the Australian 

Apprenticeships scheme having completed twelve years of school education, up from 53 per 

cent in 2011 (Australian Bureau of Statistics, 2019, Table 19).  However, there is evidence to 

suggest that increasing higher education participation may be having an adverse effect on the 

quality of apprenticeship entrants (Karmel et al., 2014; Loveder, 2017).  Karmel et al. examined 

the possible effect of the expansion of university participation on the pool of trade apprentices 

in Australia.  Their study compared cohorts in 1995 and 2006 and found that expansion of 

university and an apprenticeship participation from 1995 to 2006 levels resulted in a small 

decrease in the quality of apprentices, as measured by reading and mathematics achievement, 

at age 15.  They argue that this is largely due to an increase in apprenticeship participation of 

those in the lower mathematics and reading quintiles.   

As noted earlier, Australia also has a relatively high percentage of older apprentices compared 

with some European countries.  Of the 216,200 people aged 15 to 64 years who were employed 

as apprentices or trainees in 2019 and were part of the Australian Apprenticeships scheme, 

around 37 per cent were aged under 20, a further 39 per cent were aged 20-24, and 24 per cent 

aged 25 or over.  (Australian Bureau of Statistics, 2019, Table 19).  Older apprentices in 

Australia are much more likely to be incumbent workers (Kuczera and Field, 2018) and 

therefore possess advantages in work experience over younger apprentices.  Another indicator 

that might help to estimate the relative level of ability of apprenticeship entrants is the PISA 

mathematics scale.  The OECD Programme for International Student Assessment (PISA) 

assesses young people's ability to use skills to meet real-life challenges.  This reflects recent 

changes in school curricula, towards application of what they learn at school, not only with 

performance in specific curricular content.  Since 2000, every three years, fifteen-year-old 

students from randomly selected schools throughout the world take assessments in reading, 

mathematics and science, one in each year of assessment.  The 2015 PISA study (OECD, 2017) 

showed that Australian students scored an average of 510, compared with 509 in the UK and 

Germany and an OECD average of 493.  Australian school students scored marginally higher 

than UK students in reading literacy, and roughly equal in mathematics.  This suggests that 
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Australian school students are consistently outperforming their OECD counterparts, if by a 

small margin, which may feed through to apprenticeship applicants. 

The market for apprentices appears to be stronger in Australia than in Scotland or the rest of 

the UK.  Supply and demand for apprentices is larger relative to the size of the Australian labour 

market.  Data from NCVER (figure 4.3) shows that apprentice numbers in Australia rose 

steadily from the year 2000, reaching a peak of 376,900 in 2012, but have fallen off since, with 

only 156,200 starts in the 12 months to 30 June 2019.  The fall may be attributable to the 

removal of some employer incentives and an increase in minimum pay for certain 

apprenticeships (NCVER, 2019b). 

 

 

Figure 4.3: Australian apprentice and trainee commencements 2000-2019 

Source: NCVER (2019b) 

 

As at 30 June 2019 there were 272,920 apprentices and trainees in training in Australia 

(NCVER, 2019c) – this is a wider definition of apprentices than that used by the Australian 

Bureau of Statistics.  This is still a fairly large number of apprentices as a proportion of a 

population of around 25m, compared, for example, with around 27,000 MA starts and 37,800 

MAs in training in Scotland, with a population of around 5 million, during 2018/19 (Skills 

Development Scotland, 2019a).  As at 30 June 2019, 2.1% of Australian workers were 
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employed as an apprentice or trainee, and 9.8% of workers within the trades were employed as 

an apprentice or trainee, both proportions have fallen over the past 5 years (NCVER, 2019c).   

4.6.2 Completion rates in Australian apprenticeships 

Completion statistics for apprentices and trainees starting training in 2014 and completing in 

2018 show that individual-based completion rates (as opposed to contract completion rates, 

which can underestimate apprentices that move employer) were 56.7 per cent overall, down 3.2 

per cent on 2017 (NCVER, 2019d).  Completion rates were higher for non-trade apprentices 

(57.7 per cent) compared with trade occupations (54.5 per cent).  This continues a longer-term 

trend of falling completions since 2012, which is viewed as concerning by Australian academics 

(Loveder, 2017).  Looking at outcomes, follow up research with apprentices (NCVER, 2016a) 

revealed that of the Australian students who completed government funded vocational 

education and training (VET) during 2015, 83 per cent of those who undertook their training as 

part of an apprenticeship or traineeship were employed after completion – this compares with 

91 per cent in Scotland (Skills Development Scotland, 2016a).  Those undertaking a trade 

occupation were more likely to be employed, with 92 per cent of those who graduated in a trade 

occupation employed, compared with 80 percent of those who graduated in a non-trade 

occupation.  The destination of successful completers depends on the type of apprenticeship – 

72 per cent of government-funded VET apprenticeship or traineeship graduates in a trade 

occupation were employed in the same occupation, compared with only 38 per cent of those 

who were apprentices in a non-trade occupation (NCVER, 2016a). 

Completion rates in Australia are not directly comparable with Scotland for two key reasons.  

Firstly, Australian completion statistics incorporate a projected measure for recent starts 

(NCVER, 2016b), so for example when reporting completion rates for 2011-15 leavers, actual 

rates were calculated for the years 2011-12 and projected rates were estimated for years 2013-

15 (McDonald, 2018).  Secondly, Australian apprentice records, unlike Scotland, have not 

previously used a unique student identifier, each record being based on a training contract rather 

than an individual.  An apprentice changing employer (employer churn) or training provider in 

Australia would therefore be counted as having left their apprenticeship, with the result that the 

number of measured non-completing leavers in Australia will be higher, and thus completion 

rates lower.  To compensate for this, NCVER in Australia also publish estimates of individual 
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completion rates by adjusting contract completion rates by a factor representing 

recommencements in the same occupation with a different employer (NCVER, 2018b).  A 

unique student identifier has been used for Australian starts from 2015 and therefore Australian 

completion rates should be more comparable from 2020 onwards when this cohort of 

apprentices complete (McDonald, 2018). 

4.7 CHAPTER CONCLUSIONS 

The Scottish apprenticeship system is constantly evolving but has retained a core structure and 

the principle of employed status throughout successive youth employment policy revisions and 

political changes in both the Scottish and UK governments.  Perhaps the key difference between 

the apprenticeship system in Scotland and that in countries such as Germany is the provision in 

dual systems of apprenticeships alongside a mainstream theoretical or academic element.  

However, recent changes in Scotland may lead to some learning from dual systems being 

mainstreamed in the Scottish VET system.  In response to the 2014 Youth Employment Strategy 

(Scottish Government, 2014a) work-based learning was piloted into the senior school structure 

via a system of Foundation Apprenticeships, where pupils in S4 and above can elect to 

undertake work experience with an employer as part of the senior phase school curriculum.  

This intervention was introduced to promote parity of esteem between vocational and academic 

learning and offer a pathway into a full Modern Apprenticeship or permanent employment 

(Scottish Government, 2014c).  In contrast to MAs, Foundation Apprentices are not employed, 

but are intended to provide work-based learning as an integral part of the school curriculum.  

Foundation Apprenticeships were rolled out nationally in 2016, and by February 2019 Skills 

Development Scotland had contracted more than 5,000 opportunities (Skills Development 

Scotland, 2019b). 

There are also differences in employer ownership between countries.  Apprenticeship is 

regulated by law in Australia, England and Germany, whereas in Scotland the conditions under 

which public funding is available for apprenticeship training are determined by the Scottish 

Government and not by UK apprenticeship law.  All the countries reviewed in this chapter have 

formal structures for involving employers in apprenticeship policy and programme decision-
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making, but the time, energy and resources committed by employers is highest in the dual-

system countries – where apprenticeship participation is highest.   

Scotland may also benefit from being a relatively small country.  Scotland is considered to 

benefit from having both a smaller spatial area and population than England, the ‘village’ effect, 

and is therefore able to achieve more effective integration and dialogue between employers, 

government and government agencies than in England, which in turn can result in more 

responsive skills and training policy (Scottish Centre for Employment Research and ESRC 

Centre on Skills, Knowledge and Organisational Performance, 2014). 

The regulations on the apprenticeship curriculum in Scotland are different from those of 

comparator countries.  Australia, England and Germany stipulate that apprenticeship 

programmes must incorporate periods of off-the-job training of between two hours to one day 

a week, either by law or as details contained in statutory instruments.  In contrast there is no 

minimum specified off-the-job training requirement in Scotland, although in practice many 

apprentices, in particular those in technical occupations, spend substantial periods of time 

undertaking off-the-job training with a college or other training provider.   

Despite these differences, all the countries reviewed in this chapter share a common 

requirement for apprentices to develop their numerical and communication skills and to acquire 

the underpinning theoretical knowledge relevant to their occupational area to complement on-

the-job training in practical competency.  Delivery of training in Scotland has much in common 

with England and Australia in that core skills such as communication and ICT skills, may be 

delivered either on-the-job or off-the-job, by training providers in the public or private sector.  

In Germany and other dual-system countries these core skills and knowledge are provided off-

the-job in publicly-administered vocational colleges.  This split in delivery extends to on-the-

job training.  Scotland, in common with England and Australia, has a system where public and 

private providers take responsibility for delivery and assessment of the required competencies, 

although some or all of this training can take place on-the-job at the employer’s premises.  In 

contrast, dual-system countries operate a process where employers are responsible for 

apprentices acquiring the required range of occupational skills on-the-job on their own 

premises. 
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Finally, it is useful to compare and contrast apprentice completion and progression in Scotland 

with comparator nations.  Completion rates in Scotland, at 76 per cent, are slightly lower than 

those in Germany, and slightly higher than those in England.  Completion rates in Australia are 

notably lower, although care must be taken comparing rates as definitions and measurements 

differ between countries.  There are difficulties inherent in measuring completion rates, for 

example when a trainee takes a temporary break, some recording systems will count this as 

non-completion, even where the same trainee resumes and completes at a later date (Gallacher 

et al., 2004).  Australian completion statistics up to 2020 also incorporate a projected measure 

for recent starts (NCVER, 2016b).  Additionally, in Germany and other dual-systems, 

apprentices are assessed by externally set written examinations, practical tests and oral 

interview.  In Scotland, most apprenticeships are assessed on-the-job through observation of 

prescribed elements of occupational competence relevant to each VQ module by apprentice 

training providers.  Progression from apprenticeships in Germany and similar dual-system 

countries can often be to university or further study while this is much less common in Scotland.  

However, there is currently a policy drive to change this in Scotland through the expansion of 

Graduate Apprenticeships (at SCQF level 8-11 but most commonly SCQF level 10) as a post-

MA progression route (Skills Development Scotland, 2019c).  Graduate Apprenticeships are 

therefore part of a work-based learning pipeline that can take an individual through a 

Foundation Apprenticeship (SCQF level 6) while at school, through a Modern Apprenticeship 

(SCQF 5-8) and on to a Graduate Apprenticeship, during which time they will be gaining 

incremental practical work experience and formal qualifications.   

Table 4.1 summarises the key differences and similarities between Scottish apprenticeships and 

the selected comparator systems.    
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Scotland England Australia Germany 

Level Majority L3 Majority L2 Majority L3 Almost all L3 

Core skills  Employer and 
training 
provider 

Employer and 
training 
provider 

Employer and 
training 
provider 

State funded 
and controlled 
school/college 

Funding Through govt 
agencies to 
providers 

Through govt 
agencies to 
providers 

Govt mainly 
through TAFE 
institutes 

Direct to 
colleges 
(Berufsschule) 

Levy All sectors: no 
direct funding 
to levy payers 

All sectors: 
digital 
vouchers for 
levy payers 

No Construction 
sector 

On-the-job 
assessment 

Training 
provider: 
continual 

Training 
provider: end 
point  

Training 
provider 

Employer 

Off-the-job 
training 

Optional Compulsory Compulsory Compulsory 

Completion 
rates* 

76% 67% 57% 80% 

* Completion rates are not directly comparable due to differences in calculation methods. 

Table 4.1: Key features of Scottish and comparator apprenticeship systems 

Source: Author 

 

The next chapter summarises the feedback from detailed consultation with apprenticeship 

delivery and policy professionals. 
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CHAPTER 5 – CONSULTATION WITH DELIVERY PROFESSIONALS 

5.1 INTRODUCTION 

Following the development of the conceptual model, detailed consultation was undertaken with 

two key delivery managers in Skills Development Scotland, seeking their views on the reasons 

for apprentice completion and non-completion and also their expertise in the definitions of 

variables used in the CTS dataset.  This was undertaken to inform thinking around the 

development of the research questions and conceptual model, and also to provide further insight 

into the discussion of findings from the statistical model of apprenticeship completion. Those 

consulted were responsible for managing the operational delivery of Modern Apprenticeships 

in Scotland, and were uniquely placed to identify why, in their experience, some apprentices 

are more likely to complete than others.  These interviews were informal, semi-structured and 

conversational.  They were supplemented with a group discussion with development and 

delivery professionals to discuss emerging findings in the context of SDS apprenticeship policy, 

with a particular focus on under-represented groups.  

5.2 PURPOSE AND RATIONALE  

There are a few key personnel at Skills Development Scotland (SDS) who have a unique 

overview of the apprenticeship programme and the reasons why some apprentices are more 

likely to complete than others.  Depth interviews were held with two of these professionals who 

have a unique view that straddles strategy and delivery.  In both of these interviews the aim was 

to explore the possible reasons for completion and non-completion, inform the development of 

research questions and provide context for the discussion of results from an experienced 

perspective.  Several shorter informal discussions were also undertaken with a range of SDS 

staff in order to answer specific queries around apprenticeship completion and the nature of 

SDS apprenticeship data.  The interviews were treated as confidential and were not recorded, 

although notes were taken during the interview.  

Interviews were based around the following key topics. 
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1. Which apprentices are more likely to complete than others? 

2. Why are certain types of apprentice more likely to complete? 

3. Why do some apprentices tend to drop-out? Are there factors specific to the apprentices’ 

demographic or skills? Their employer, or industry? Their training provider? What is 

the role of an apprentice’s work environment and their perception of an apprenticeship 

qualification? Any other factors? 

4. How do training providers and employers view apprentices? 

5. Are there factors relating to apprenticeship policy in Scotland that might influence 

completion rates? 

 

The purpose of summarising these interviews here is to provide context for the formulation of 

research questions and discussion of results in the following chapters.  The views of the 

consultees have not been transformed into formal hypotheses – the hypotheses outlined in 

chapter six remain grounded in both labour market theory and the empirical findings of existing 

robust research into apprenticeship completion, but the interview feedback is referred to during 

the discussion and is cross-referenced with findings from the literature where appropriate.  It is 

important to note that while the interviews conducted were with expert and well-informed 

professionals, all the reported views are just that – reported views – and are not objectively 

documented.  The key themes emerging from the consultations are summarised below, 

classified by the appropriate groupings of potential influencing factors identified in the 

conceptual model. 

5.3 KEY POINTS ARISING FROM THE DISCUSSIONS 

5.3.1 Apprentice characteristics 

It was claimed that younger apprentices aged 16-19 are less likely to successfully complete 

than those aged 20 and over because they are embarking on their first job.  They may be 

unfamiliar with the demands of work and therefore likely to leave as they feel they are unable 
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to cope.  In contrast older apprentices are more likely to be employed, or have previously been 

employed, before starting their apprenticeship.   

Apprentices aged 16-19 are viewed as more likely to complete when they undertake shorter 

apprenticeships – those around one to two years.  This is partly because apprentices on longer 

frameworks have more time in which to drop-out, but more specifically more time to reach age 

18 where several external social factors may come into play.  These can include more time 

spent drinking and socialising, with subsequent attendance problems at work, particularly at 

weekends.  The quality of apprentices’ input while they are at work can also suffer here due to 

alcohol and drug related issues.  Both of these problems can lead to early dismissal by the 

employer, although employers often only take this action as a last resort, especially when 

substantial training has been invested. 

Young people may not complete an apprenticeship because they have genuinely made the 

wrong career choice.  Often if they undertake another apprenticeship in a different vocation it 

was felt that they are more likely to complete second time round, although the model does not 

test this.  Like any young workers, younger apprentices are finding their feet and are more prone 

to changing job as they evaluate their career options and preferences.  A good example of this 

is construction apprentices who may drop out once they realise the working environment can 

be harsh, particularly in winter.  This, and the external social factors mentioned above are seen 

as key determinants of non-completion among young apprentices in traditional level 3 

frameworks.   

It was suggested that the concept of self-study can be difficult for young people; many young 

people are unprepared for vocational learning after a traditional academic school environment.  

Therefore, it was argued, providers need to support and be instructive to ensure that young 

apprentices build a quality portfolio.  Employers also need to support them by reviewing the 

portfolio and ideally providing a champion or mentor to the young apprentice.  Acquisition of 

prior vocational skills, for example core skills modules such as language, are useful as a base 

for MA entry and can help ease the transition from school to work.  Foundation Apprentices 

(FAs), introduced in 2014, which provide work-based learning opportunities for senior phase 

school pupils are helping with this, although there needs to be a clear articulation from these 

into MAs.  Another suggestion was a tool where both employers and individuals can assess the 
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level of an individual prior to commencement of an apprenticeship.  This would be useful in 

ensuring that MAs are training at the right level, and hence improve completion rates.   

Inappropriate use of social media among young apprentices was seen as a growing problem and 

can result in dismissal before completion.  For example, an apprentice posting inappropriate 

comments linked to their work on Facebook or Instagram, or even comments unrelated to work 

that the employer views as offensive.  It can be difficult to get parental guidance on this as 

parents are often less familiar with social media. 

In general, older apprentices, those aged 20 and over, were seen as more likely to complete 

their apprenticeship.  This is mainly because many are already in employment when they start 

their apprenticeship, and they have overcome many of the transition to work difficulties faced 

by younger apprentices.   

Limited core skills among some older workers can negatively impact on completion.  It was 

felt that where older apprentices lack core skills such as numeracy, literacy and IT skills, they 

may struggle to complete their apprenticeship.  This is often the case when training providers 

referred apprentices to employers through employability programmes.  For traditional 

frameworks at level 3 or above, possession of school qualifications in STEM subjects (Science, 

Technology, Engineering and Maths) were seen as vital to successful completion.  Poor 

recruitment practices by employers, for example where apprentices are recruited based on 

family connections or personality, could bypass these qualifications and lead to higher rates of 

non-completion.   

Another issue seen as affecting completion for older apprentices is that they often use the 

apprenticeship as accreditation for prior learning.  Many don’t think that they need the extra 

training.  Those doing the hospitality framework, for example, have alternative existing 

qualifications and often give up, regarding the MA as an unnecessary extra.  Counteracting this, 

training providers were viewed as often very lenient with older MAs and less stringent about 

providing detailed evidence of competency. 

Male and female apprentices can sometimes experience differing motives for completion, and 

frameworks that are more gender-biased were felt to contain non-completers for different 
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reasons.  For example, the (mostly female) apprentices studying hairdressing and beauty 

frameworks are more likely to leave due to pregnancy and (mostly male) automotive related 

apprentices more likely to be dismissed for behavioural reasons or substance misuse.   

The transition from school to work was seen to be an issue for disadvantaged groups, and 

young people with multiple barriers are less likely to complete their apprenticeship.  As an 

example, care leavers can have problems adjusting to the world of work – they can have 

problems with attendance and have been reported to steal work property, resulting in dismissal 

before completion.  For some young people the workplace is a big change of environment and 

very different from school.  These people need extra support in gathering a portfolio and 

planning their study.  Parental and family support is also important to young people.  Young 

people with a background of work in the household are more likely to complete than those 

coming from workless households, which may often be multi-generational workless.  As an 

example, one apprentice reported that his unemployed father threw out his alarm clock as it was 

waking him up in the morning. 

5.3.2 Employer and employment related factors 

The comparatively low wages paid to apprentices were felt to impact on completion rates.  In 

the UK, and many other countries, apprentices, particularly younger apprentices, are paid below 

the regular minimum wage to reflect their lower productivity while training.  This is not always 

an issue when young people can see a clear career progression pathway, but when this is absent, 

as may be the case in frameworks such as retail and hospitality, young people may see peers in 

non-apprentice jobs earning more, and may leave their apprenticeship for a higher-paid non-

apprentice job.   

It was also seen as possible that some apprentices have unrealistic expectations regarding their 

skills and earning potential.  This can again lead them to be more prone to leaving an 

apprenticeship uncompleted in pursuit of a higher-paid job.  In non-traditional frameworks 

where minimal training is required, it was felt that a shorter training period may reduce the 

number of wage related non-completions. 
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In addition to wages, job tenure is viewed as another contributing factor.  Many employers 

offer apprenticeships as a temporary contract covering only the period of training, typically 2 

or 3 years.  While these apprenticeships offer a useful means for young people to gain work 

experience and a qualification, if an apprentice identifies a permanent job either with the same 

or a different employer, they may choose to take this for the job security it offers, regardless of 

whether they have completed their apprenticeship.  This is especially true in the non-traditional 

sectors or frameworks where apprenticeships are seen by employers (and therefore by 

apprentices) as non-essential.  Current (2019/20) Scottish Government targets of 29,000 MA 

starts per year mean that not all MAs can be accommodated into employment with the same 

employer after completion.   

Work environment is seen as a factor, especially for young people.  Employers often don’t 

understand their responsibility, e.g. adjusting a young person’s workload to compensate for the 

time spent learning.   This can cause apprentices to drop out.  On the other hand certain 

employer characteristics seen as being related to higher completion rates included offering a 

structured training plan to apprentices, providing an attractive work environment – this could 

be physical working conditions or relationships with colleagues or managers, having a 

dedicated mentor to guide them through the training process, and having a long-term planned 

career path. 

Certain industry sectors were singled out as being associated with high or low completion 

rates, especially with older apprentices.  Specifically, sectors such as construction for which an 

apprenticeship offers a clear career path, or the necessary accreditation of prior skills or 

legislative requirements (such as possession of a CSS ‘blue card’ for construction in the UK) 

tended to experience higher levels of completion.  Conversely, hospitality and some retail 

employers were in general (although not exclusively) perceived as offering unstructured 

training, low wages and limited career progression.  Employers in this sector experience a high 

staff turnover and this was reflected in a low completion rate among apprentices.  

Apprenticeship delivery professionals felt that employers in hospitality and retail sectors need 

to provide a more structured career pathway in order to increase apprenticeship completion 

rates.  In other sectors, for example financial services, publicly funded MAs are seen as less 

appropriate and less valued than other qualifications, leading to apprentices dropping out.  The 
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finance sector in Scotland operates alternative systems of apprenticeships in addition to those 

offered through Skills Development Scotland.   

5.3.3 Training and delivery 

The role of VQs was seen as important for young apprentices especially.  They see VQs as 

central to their MA qualification and more important than any core skills element, as VQs are 

a tangible recognition of progress for apprentices who have just emerged from the formal 

secondary education system.  Having a formal SVQ/SCQF framework and qualification 

structure also helps give MAs parity of esteem with academic qualifications.     

It was felt that some training providers need to be more supportive to young people.  For 

example, some have an organisational structure weighted too heavily in favour of assessors at 

the expense of trainers and this is seen as not useful in helping MAs to complete.  Also, many 

frameworks are not appropriate to employers’ needs, but are often the only ones that providers 

offer.  For example, recent developments in engineering by some colleges have not delivered 

what employers require – hence employers are less supportive of MAs training under that 

framework. 

The cost of training to employers was also viewed as a key factor influencing completion.  The 

training component of an apprenticeship is subsidised by SDS.  Some employers have reported 

being approached by training providers who offer publicly funded apprenticeships as ‘free 

training’ for existing employees.  Often the employer will agree even when they have limited 

business demand for this, as there is no or limited additional cost involved in receiving training 

for an existing employee, other than time spent away from the job.  This can have several 

drawbacks.  From the employer’s perspective, as training progresses, they may not see the 

benefit, especially if they have an established and skilled workforce.  They may therefore 

choose to pull their participating employees from the apprenticeship programme.  From an 

apprentice’s perspective, an employer who is indifferent to the apprenticeship may not offer a 

structured training plan or mentor, both of which have been identified as important factors in 

completion, thereby discouraging them from completing.  In addition, apprentices may see their 

apprenticeship as extra work for no obvious gain, especially compared with non-apprentice 

colleagues, and may choose to drop-out as a result. 
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Related to the above point is the impact of government funded wage incentives, such as 

Scotland’s Employer Recruitment Incentive (SERI), which ran until 2019 and provided a 

financial incentive for employers to recruit people aged 16-29 who faced barriers to 

employment.  These incentives were felt to be useful to increase starts but can have a negative 

impact on completion rates as even small incentives can result in employers recruiting MAs 

just for the short-term financial reward.  Employers recruiting apprentices on this basis will 

often be less supportive to MAs, who will be less likely to complete as a result.  In addition, it 

was reported that some private training providers offer incentives that are not officially 

approved, which can have the same effect. 

5.4 CHAPTER CONCLUSIONS 

The consultations suggest that there are several areas related to an apprentice’s personal 

characteristics, ability, motivation, relationship with their employer, the nature of the industry, 

quality and type of training given and the economic environment that influence their likelihood 

to complete.  This feedback has been used, together with the findings of the literature review, 

to inform development and discussion of the research questions and model of apprenticeship 

completion. Alongside the literature reviewed in earlier chapters, the consultations also provide 

an additional useful context in which to interpret the statistical findings.   

The next chapter sets out the core research questions and the theoretical position taken in this 

thesis.  It then presents detailed hypotheses emerging from the literature review and proposes a 

conceptual model of factors affecting apprenticeship completion.  Following this it outlines the 

regression model and data used to test this model, and finally describes the ethical approach. 
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CHAPTER 6 – MODEL AND METHODOLOGY 

6.1 INTRODUCTION 

The purpose of this chapter is to set out the research questions, core model and research 

methodology used.  The chapter starts by stating the core research questions driving the study.  

This is followed by articulation of the philosophical and methodological position taken, and the 

resulting theoretical framework that shapes the research design.  It then draws on key elements 

of the literature to derive detailed hypotheses, from these develops a conceptual model of 

apprenticeship completion and then outlines the regression model used to test this.  Following 

this, a section outlines the data used, and describes the cleansing and manipulation to prepare 

these data for analysis.  An overview of the statistical analysis used is then provided and finally 

a section considers the research ethics.   

6.2 CORE RESEARCH QUESTIONS 

The review of literature in chapters two and three identified a wide range of factors that have 

been shown to influence the probability of an apprentice completing their training.  The review 

has drawn on a range of studies, covering different countries with different apprenticeship 

systems, and that use different methodologies.  It would be unrealistic to attempt to test the 

entire range of factors identified by previous research in a single model, however there are a 

number of key research questions identified from the review of labour market theory in chapter 

two and empirical evidence on apprenticeship completion in chapter three that can be tested 

using the data available for this thesis.   

From the literature review, the research questions appear to fall into four broad categories: 

factors associated with the apprentices themselves such as age, gender and ethnicity; 

characteristics of the employer and industry such as size and sector; factors associated with the 

provision of training, including type of provider, level of study and framework; and the 

conditions within the local or national labour market.  The broad research questions can 

therefore be stated as follows. 
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RQ1: Will inherent characteristics of an apprentice such as age, gender, ethnicity and social 

class affect the likelihood of completing an apprenticeship? 

RQ2: Will the type of employer, for example size, sector and internal labour market affect the 

likelihood of an apprentice completing? 

RQ3: Will the type of training undertaken, including occupation framework, type of provider 

and VQ level impact on the likelihood of an apprentice completing? 

RQ4: Will national, local and sectoral labour market conditions during an apprentice’s 

employment such as unemployment rate, alternative employment options and anticipated wage 

returns affect an apprentice’s likelihood to complete? 

The above research questions will be expanded upon in section 6.4 to form detailed hypotheses 

to be tested.  In the meantime, the following section describes the theoretical position 

underpinning this thesis. 

6.3 RESEARCH PHILOSOPHY 

6.3.1 Key components 

A research philosophy is a belief about the nature of the process by which we conduct research 

on a phenomenon.  It deals with the source, nature and development of knowledge (Bajpai, 

2011).  The philosophy behind a piece of research can be defined by the research paradigm 

used.  A research paradigm is a consensual set of beliefs and agreements shared between 

scientists about how to understand and address problems that guide a field of study (Kuhn, 

1962).   

The measures used to classify research paradigms are generally: ontology – the nature of reality; 

epistemology – the nature of the relationship between the researcher and knowledge; and 

methodology – how a researcher goes about finding out what they believe can be proved (Guba, 

1990).  Research paradigms also differ in their methods – the specific research tools employed.  
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The relationship between ontology, epistemology and research design can be shown as in figure 

6.1 below. 

 

 

 

 

Figure 6.1 Directional relationship of research design 

 

Hay (2002, 63) makes the distinction between ontology and epistemology, defining ontology 

as ‘what there is to know’, and epistemology as ‘what can we hope to know about [what there 

is to know]’ and methodology as ‘how can we go about acquiring that knowledge?’.  The 

ontological and epistemological assumptions behind any research can in turn influence the 

theoretical perspective taken.  For example, a realist ontological perspective – that there exists 

a reality or truth waiting to be found independently of human consciousness and experience, 

could lead to an objectivist epistemological stance: that reality can be measured through 

scientific research.  This assumption may itself lead to a positivist theoretical perspective and 

survey research methodology and a technique such as statistical analysis as a research method 

(Crotty, 1998).  Alternatively, adopting a constructivist ontology: the assumption that reality is 

created by groups of individuals, might lead to a subjectivist epistemological stance: that reality 

needs to be interpreted rather than discovered.  This may then imply that an interpretivist 

theoretical perspective could be undertaken, such as symbolic interactionism or 

phenomenology, which might lend itself to a methodology such as ethnography, using 

participant observation as a key research method (Crotty, 1998).  Grix (2002) argues that this 

directional relationship between ontology, epistemology, methodology and methods is the most 

logical way of describing the impact of each of these building blocks on the research process.    

There are a number of different ways to cut and classify research paradigms.  For example, 

Lincoln et al. (2011) classify five paradigms, specifically positivism, post-positivism, critical 

Ontology Epistemology 
THEORETICAL 

PERSPECTIVE 
Methodology Methods Sources 

What is 

reality? 

How can I 

know 

reality? 

What approach 

can I use to get 

knowledge? 

What procedure 

can I use to 

acquire 

knowledge? 

What tools can 

I use to 

acquire 

knowledge? 

What data do 

I need to 

collect? 

Source: Adapted from Crotty (1998) p.4, Grix (2002) p.180 and Hay (2002) p.64. 
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theory, constructivism, and participatory.  Research paradigms have been described as a 

spectrum, ranging from positivism where there is seen to be a single reality independent of the 

researcher’s beliefs; to phenomenology where there is no single truth, reality is created by 

individuals and is dependent on the beliefs of the researcher (Morgan and Smircich, 1980).  

Although this is a simplification, and not all paradigms sit neatly on this spectrum, it illustrates 

the gulf between two opposing paradigms.  An alternative simplification to illustrate the same 

point could be to classify all paradigms into essentially positivist or postmodern constructivist 

(with a less realist) view of the world, although this ignores a number of alternative theoretical 

perspectives. 

The following sections outline the research approach taken in this thesis with respect to 

ontology, epistemology, theoretical perspective, methodology and methods.  It then summarises 

the research process undertaken. 

6.3.2 Ontological and epistemological position 

As noted above, ontology and epistemology create a framework from which reality and 

knowledge are viewed, and how a researcher sees him or herself in relation to that knowledge.  

Together these theoretical positions are critical to the process of research in social sciences, as 

they determine the approach to research theory and methods employed (Marsh and Furlong, 

2010).  There is no single agreed theoretical position, even within disciplines, as both ontology 

and epistemology are largely determined by an individual researcher’s perception of the world 

(Hay, 2002).  Hay defined an individual’s ontological position as their ‘answer to the question: 

what is the nature of the social and political reality to be investigated?’ (Hay, 2002, p. 63). 

Considering first ontology, this can be defined as the study of the nature of reality or existence 

(Crotty, 2003), what we believe constitutes social reality (Blaikie, 2000), or concerns around 

the existence of a real world independent of what is known about it (Marsh and Furlong, 2010).  

It has been argued that ontology is the starting point for all research, from which a researcher’s 

epistemological and methodological positions logically follow (Grix, 2002), however in 

practice an ontological position can lead to more than one epistemological position.  For 

example, Willig (2016) makes the point that adopting a realist ontological position, that is that 

facts exist independently of the human mind, does not necessarily lead to this having to be 
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discovered purely objectively by the researcher, i.e. by adopting a realist epistemological 

position.  Willig contends that binding a realist ontology purely with a realist epistemology, and 

likewise for a relativist ontology and epistemology, occurs due to the conflation of ontology 

with epistemology, an issue described as ‘epistemic fallacy’ (Bhaskar, 1978).  Indeed, Willig 

goes as far as to argue that a position of ontological realism combined with epistemological 

relativism forms the basis of most qualitative research. 

Epistemology on the other hand is focused on the theory of knowledge and the knowledge 

gathering process – how we can know about the truth (Grix, 2002).  Whereas Ontology deals 

with what is assumed to exist, Epistemology looks at how what is assumed to exist can be 

known (Blaikie, 2000).  It has been argued that some issues of ontology can be dealt with within 

epistemology (Crotty, 1998), although the majority of literature on research methods isolates 

ontology as a distinct consideration, and Grix (2002) argues that this distinction is critical to 

fully appreciate the impact that a researcher’s view of the world has on their research design. 

With these definitions in mind, a realist, or objectivist, ontological position is one where reality 

and phenomena are viewed as independent of social actors (Grix, 2002).  This is a logical 

approach from a natural science perspective but is more interesting and debateable in the field 

of social science.  A realist perspective as applied to social science infers that there is a single 

reality regardless of the actions of groups of individuals.  On the other hand, a constructivist 

ontology assumes that there is no single reality and that reality is created by social actors and 

is in a constant state of revision (Bryman, 2001).  Constructivist ontology therefore implies that 

any reality needs to be discovered not interpreted. 

A researcher’s ontology, or view of the nature of reality, can inform their view of what can be 

researched, and subsequently impact their view of what can be known about it – their 

epistemological position (Grix, 2002).  An objectivist epistemological position often, although 

not exclusively, follows from a realist ontology and assumes that reality can be discovered.  An 

objectivist epistemology is essentially the application of natural sciences to the study of social 

reality (Bryman, 2001) and is independent of human subjectivity (Crotty, 1998).  Adopting an 

objectivist epistemology implies that the essence of the object being studied does not change, 

regardless of the researcher, which leads to discovery of a universal truth (Levers, 2013).  An 

example of a contrasting epistemological position would be interpretivism, which looks at the 
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underlying meaning of events, and differentiates the study of people and objects, requiring the 

social scientist to look subjectively at social interaction (Bryman, 2001).  The interpretivist 

paradigm argues that we need to comprehend how participants understand a situation and react 

to it, rather than just measuring their behaviours (Pascale, 2011), and is guided by researchers’ 

beliefs and feelings towards the world (Denzin & Lincoln, 2005; Levers, 2013).  It should be 

noted that researchers have used the term ‘interpretivist’ interchangeably to describe both 

epistemology (e.g., Hiller, 2016; Petty et al., 2012) and theoretical perspective (e.g., Nudzor, 

2009; Shannon et al., 2015).   Perhaps the key point is that interpretivism describes a 

philosophical construct which offers an opposing approach to the objectivist epistemological 

position.  

The ontological position adopted in this thesis is a realist perspective.  The primary goal of the 

research is to discover the factors that statistically impact on the probability of successfully 

completing an apprenticeship.  While the implications and possible reasons for these factors 

will be considered, I am not involved in shaping the reality.  During the course of the research 

there were situations which required interpretation and judgement, for example the variables to 

include in the final model, how to deal with missing data and the type of regression analysis 

used, but the ontological position taken is that there exists a reality of relationships between 

likelihood to complete an apprenticeship and a range of independent variables that I am looking 

to discover – independent of my own views or interpretation.  The only deviation from this 

strict position is where I interpret findings in the discussion (chapter eight) based on both my 

own experience of the Scottish Modern Apprenticeship programme and consultation with 

colleagues – here I am interpreting reality.  The position taken could best be classified as 

structured realism, where I use scientific methods to describe reality, but just as quantum 

physics can describe the laws and operation of matter in the universe but cannot say with any 

certainty how it came into existence, the underlying complex nature of human behaviour and 

interaction and why these influence apprenticeship outcomes remains uncertain!  However, 

there are potential positive statistical relationships between completion and other variables (the 

characteristics of apprentices and their employers and training provision) that exist and that I 

am looking to discover.  Leading from this, I have adopted a largely objectivist epistemological 

perspective.  I am seeking to measure the statistical relationship between completion and a set 

of variables – in effect to discover the reality of these relationships.   
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6.3.3 Theoretical perspective adopted 

Following logically from the realist and objectivist position outlined above, this research in this 

thesis adopts an overall positivist theoretical perspective.  Positivism dictates that real events 

can be observed empirically and explained with logic.  The positive research paradigm was 

developed initially by Comte (1908) as an assumption that scientific knowledge offers the only 

true explanation of reality, that society should be studied objectively, and that research should 

be free of the values, opinions and beliefs of the researcher.  The positive paradigm borrows on 

the epistemology of Descartes (1637), who believed that events are connected and therefore can 

be analysed through reason to deduce reality.  Positivism also draws on the ontology of Hume 

(1777) who argued that reality is composed of independent atomistic events, and that 

application of the scientific method would allow identification of links between different events 

occurring simultaneously.  A positivist theoretical perspective is empirical, in that it relies on 

evidence to add to a body of knowledge (Remenyi et al., 1998), and also deductive, in that it 

aims to prove or disprove an existing theory with data.  Key to a deductive approach is 

development of a theoretical or conceptual structure before testing with empirical data (Gill and 

Johnson, 2002).  In a deductive approach, a research topic is clearly identified, hypotheses are 

developed based on existing theory and literature, and a research strategy is then developed to 

most effectively test these hypotheses, in a different setting or in more general circumstances 

(Carson et al., 2001).   

In contrast, an interpretivist theoretical perspective would look to address the solution to a 

problem through interpretation of reality with no preconceptions or existing theory to test, with 

research findings grounded in observation and experience (Gill and Johnson, 2002).  This relies 

on an experiential process of theory development throughout the research process, moving from 

empirical research through to the construction of theory (Pathirage et al., 2008).  This approach 

is typified by the Grounded Theory concept developed by Glaser and Strauss (1967), which 

allows development of a broad theory while simultaneously grounding it in empirical 

observation.  An interpretivist perspective is theoretical, in that it relies on the interpretation of 

research to develop alternative views of a situation, which may form the basis of a new theory 

(Remenyi et al., 1998), and also inductive, in that it aims to develop theory from data, rather 

than test theory with data.  Some key differences between the positivist and interpretivist 

approaches are summarised in table 6.1 below. 
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Positivist/Empirical/Deductive Interpretivist/Theoretical/Inductive 

Moving from theory to data Moving from data to theory 

A highly structured approach Flexible structure to permit changes 

Explain causal relationships between 

variables 

Understanding of meanings humans attach to 

events 

Select samples large enough to generalise 

conclusions 

Less concern with the need to generalise 

 

Table 6.1: Key differences between theoretical approaches to research 

Source: Adopted and modified from Pathirage et al., 2008 and Saunders et al., 2007.   

 

Table 6.1 above highlights that one of the key aspects of positivism, and one that drives this 

thesis, is that positivist philosophy assumes that social science, in line with natural science, is 

governed by sets of laws which result in patterns of behaviour (Seale et al., 2004).  This dictates 

that there should be causal relationships between measured variables which can be quantified 

and related to theory by the researcher.  Social reality from a positivist standpoint can therefore 

be predicted and potentially influenced.    

A positivist approach was chosen for this thesis for two main reasons.  Firstly, I had access to 

a large dataset of apprentices, detailed knowledge of which is one of the inspirations for the 

thesis.  My personal interest in analysing large datasets and attempting to model human 

behaviour with statistics lies behind my realist ontological approach.  Secondly, a review of the 

literature on apprenticeship completion revealed a number of other studies that have used a 

quantitative approach to modelling apprenticeship completion.  The key studies which 

influenced this research were LSC (2009a), Stromback and Mahendran (2010) and later 

Gambin and Hogarth (2015), which built on the analysis of LSC (2009a).  I am looking to test 

data I have for Scotland against existing theory that has been developed through the above 

analyses of other apprenticeship systems, as this has never been undertaken for Scotland.  In 

doing so, I am attempting to fill an identified gap in knowledge.  My research does not attempt 

to develop a wholly new theory of apprenticeship completion, instead it develops a conceptual 

framework based on existing research and tests this empirically in the Scottish context. 



119 

More specifically, I am attempting to explain why an apprentice successfully completes their 

apprenticeship.  This is a straightforward measure and is a distinct and clearly defined situation, 

not open to interpretation.  To complete an apprenticeship, an individual must complete an SVQ 

qualification, a core skills module and industry experience with an employer.  All of these are 

recorded in order to determine a positive outcome or otherwise.  Whether or not an apprentice 

completes is not subject to any preconception, and I am not offering it as a proxy measure for 

anything else.  It could be argued that completion itself should not be the variable of interest 

and that completion should be one of a number of measures of apprentice success – along with, 

for example, time taken to complete, employment status on completion and skills gained.  If I 

chose to adopt this perspective then I would have adopted an alternative research philosophy, 

for example primary research with apprentices to investigate what determines their wellbeing.  

One alternative I considered early in the research design was to separate whether an apprentice 

had dropped out for ‘positive’ reasons (for example to take up a good job elsewhere or 

undertake further study), or for ‘negative’ reasons (for example being made redundant or 

leaving voluntarily for a job with few prospects or to become unemployed).  I rejected this in 

favour of the more straightforward definition of complete versus did not complete because it 

was less subjective – the definition of a ‘good’ or ‘bad’ job is open to interpretation and 

therefore less suited for inclusion as a dependent variable in a quantitative model.  I also chose 

this straightforward definition for practical reasons –the recorded data on reason for leaving is 

incomplete and also of inconsistent quality, often being recorded by training providers who 

have little guidance on how to complete this field.   

6.3.4 Methodology 

The term ‘methodology’ is often used incorrectly in social science in that it is conflated with 

research methods (Rosamond, 2015).  Although the methodology chosen should dictate the 

research methods used, methodology is strictly the procedure used to acquire knowledge: ‘a 

concern with the logics structure and procedure of scientific enquiry’ (Sartori, 1970, p.  1033), 

whereas methods are the tools used to acquire knowledge: ‘techniques for gathering and 

analysing bits of data’ (Jackson, 2006, p.25).   

Just as qualitative methodologies are rooted in a phenomenological philosophy of science 

(Wertz et al., 2011), quantitative methodologies are based on a positivist philosophy.  Gill and 
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Johnson (1991) classify research methodologies under the parent ontology, with nomothetic 

(relating to universal laws) methodology rooted in a realist ontology and employing quantified 

methods of data analysis, and ideographic (connected to a unique or private experience) 

methodology rooted in an idealist ontology and employing analysis of subjective accounts of 

life situations.  Nomothetic methodology is argued to emphasise systematic research techniques 

and hypothesis testing, similar to the natural sciences, whereas ideographic methodology 

employs analysis of subjective accounts of real-life situations (Burrell and Morgan, 1979).  

Pathirage et al.(2008) distinguish the key process elements of nomothetic and ideographic 

methodologies, and the specific research methods commonly employed within this spectrum,  

a summary of which is shown in table 6.2 below. 

 

Nomothetic methodology Ideographic methodology 

Deduction Induction 

Explanation through analysis of causal 

relationship 

Explanation of subjective meaning 

Generation and use of quantitative data Generation and use of qualitative data 

Testing of hypothesis Commitment to research in everyday settings 

Highly structured Minimum structure 

 

 

Table 6.2: A comparison of nomothetic and ideographic methodologies 

Source: Adapted from Gill and Johnson (2002) and Pathirage et al., (2008) 

 

The research methodology used in this thesis falls firmly into the nomothetic classification used 

above.  It adopts an experimental quantitative methodology, based largely around analysis of 

secondary data and hypothesis testing.  As theorised by Gill and Johnson (1991) above, this 

methodological approach follows on systematically from the realist ontological approach taken.  

The research methodology used in this thesis is summarised in figure 6.2 below. 

Experiments    Surveys     Case study     Action research     Ethnography 

Methodological continuum 
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Figure 6.2: Summary of research methodology employed 

Source: Author 

 

The following sections in this chapter expand on this methodology, detailing the hypotheses 

formulation, model, data sampling and analysis. 

6.4 DETAILED HYPOTHESES 

Following on from the core research questions identified earlier in this chapter, 18 specific 

hypotheses have been identified.  Table 6.3 below summarises the key evidence, both 

theoretical and empirical, found in the review of literature and the resulting hypotheses to be 

tested in the empirical research.  Where there is balanced contradictory evidence from multiple 

sources (for example one study finding apprentices in framework x are more likely to complete 

and another finding they are less likely to complete), the hypothesis has been worded to indicate 

that the likelihood of completion differs with the factor in question and includes evidence on 

both sides.  Of course, many empirical studies quoted compare the findings to a reference case 

and the choice of reference cases in this thesis has been chosen to most closely resemble those 

used by Gambin and Hogarth (2015).  Some of the hypotheses below are competing, for 

example H17a and 17b around the effect of unemployment.  Additionally, the review has 

1 • Review of literature on factors affecting apprenticeship completion

2 • Establish research questions and hypotheses based on literature review

3 • Develop conceptual model based on literature review 

4 • Consultation with delivery professionals   

5 • Develop core regression model from conceptual model

6 • Data sampling, collation and cleansing

7 • Data manipulation and development of derived variables

8 • Selection of statistical methods

9 • Development of final regression model 

10 • Statistical analysis
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identified other research questions that cannot be answered with current data but would be 

useful (and possible) to explore in further research.  These are suggested in chapter nine.   

Apprentice-specific factors 

Hypothesis Evidence 

1. Female apprentices  are more likely to 

complete their apprenticeship than male 
apprentices 

Women are more likely to complete than men (Ball, 

2005; Bursnall et al., 2017; LSC, 2009a  ; Gambin 
and Hogarth, 2015) 

2. Ethnically white apprentices will have a 

higher probability of completion than non-
white apprentices. 

Potential discrimination (real or perceived) may 
swamp the earnings effect of human capital 
investment for non-white apprentices, thereby 
reducing their incentive to complete. 

Ethnically white apprentices are more likely to 

complete than non-white apprentices. (LSC, 2009a; 
Gambin and Hogarth, 2015; Ball and John, 2005; 
Laporte and Muller, 2011; Bursnall et al., 2017) 

Ethnically non-white apprentices had lower rates of 
completion in white-dominated occupations (Kelly 
et al., 2015). 

Non-white workers earn less in the UK (Chevalier 
and Walker, 2001) 

3. The framework being undertaken will 

impact on the likelihood of female 
apprentices to complete relative to males. 

Specifically: 

a. Female apprentices in male-dominated 
frameworks will be less likely to complete. 

 

Being a female in a male occupation increased the 

probability of dropping out significantly (Bessey and 
Backes-Gellner, 2007) 

Female apprentices had lower rates of completion 
in male-dominated occupations (Kelly et al., 2015). 

Female apprentices in level 2 hairdressing and 
management are more likely to complete than 
males. (Gambin and Hogarth, 2015). 

Female apprentices at level 3 are more likely to 
complete in a female-dominated framework and 
less likely to complete in a male-dominated 
framework (Gambin and Hogarth, 2015). 

4. Apprentices with a disability are less likely 
to complete than those without a disability. 

Apprentices with a disability are less likely to 
complete (LSC, 2009a; Gambin and Hogarth, 2015; 
Ball and John, 2005) 
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5. Older apprentices will be more likely to 
complete than younger apprentices. 

They are likely to earn more than younger workers 
before starting, so foregone earnings, i.e. the 
opportunity cost of undertaking an apprenticeship, 
will be higher.  

They are also likely to want to qualify faster in order 
to have more time to recoup earnings. 

 

(Although younger apprentices are more likely to 
undertake an apprenticeship as they have longer to 
recoup their investment and the opportunity cost in 
terms of foregone earnings is less. (Becker, 1962)). 

Older apprentices are more likely to complete (Ball 
and John, 2005; Bursnall et al., 2017; LSC, 2009a) 

To justify investment in education or training the 
wage returns must be at least equivalent to the 
investment. (Smith, 1776) 

All costs of on-the-job training to workers are in the 
form of foregone earnings. (Becker, 1962). 

Investment in human capital is riskier than physical 
capital, due to the unknown return period, and must 
therefore recoup the investment made in the form 
of wages relatively quickly (Smith, 1776) 

Workers currently earning more will forego more 
earnings while training (Becker, 1962; Ben-Porath, 
1967; Haley, 1973) 

[Counter evidence] Apprentices aged 25 and above 
are less likely to complete than those aged 16-18 
(Gambin and Hogarth, 2015). 

 

6. Apprentices currently studying at higher 
levels will be more likely to complete.  

Apprentices studying at a higher level are likely to 
have been earning more prior to starting. The 
opportunity cost of training to these groups will be 
higher if this is not reflected in their apprenticeship 
wage. They will therefore be more likely to want to 
see a return on that investment. 

Workers currently earning more will forego more 
earnings while training (Becker, 1962; Ben-Porath, 
1967; Haley, 1973) 

 

 

7. Apprentices with higher levels of existing 

qualifications will be more likely to 
complete.  

Assuming that existing qualifications are a proxy for 
inherent ability, higher qualified individuals will 
receive a higher rate of return, and therefore have 
more incentive to complete an apprenticeship. 

They may also forego a higher previous wage if 
their apprenticeship pay does not reflect this, 
increasing their incentive to stay the course. 

The propensity of more able workers to invest in 

their own human capital is greater, as they will 
receive a higher rate of return to a given investment. 
(Becker, 1962). 

Workers currently earning more will forego more 
earnings while training (Becker, 1962; Ben-Porath, 
1967; Haley, 1973) 

Apprentices with higher levels of prior education will 
be more likely to complete (Gambin and Hogarth, 
2015) 

8. Apprentices resident in more deprived 
localities will be less likely to complete. 

Students resident in the most socially deprived 
areas have consistently poorer HE completion 
rates, even when controlling for school education 
outcomes (Mountford-Zimdars et al., 2015). 
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Employer-specific factors 

Hypothesis Evidence 

9. Apprentices employed by a large employer 

(250+ employees) are more likely to 
complete. 

Apprentices employed with a larger employer are 

more likely to complete (Bednarz, 2014; LSC, 
2009a; Johnson and Devins 2008; Karmel and 
Roberts, 2012; Snell and Hart, 2008). 

10. The probability of an apprentice completing 
will differ between sectors.  

Specifically: 

a. Apprentices in sectors with higher wages 

on completion will be more likely to 
complete. 

b. Apprentices in sectors with high labour 
demand relative to supply* (e.g. education; 
hotels and restaurants; energy) are more 
likely to complete.  

c. Apprentices working in the Hotel and 
Restaurant sector are less likely to 
complete. 

d. Apprentices in the manufacturing sector 
will be more likely to complete.  

e. Apprentices in service industries will be 
more likely to complete.  

*High labour demand relative to supply is calculated from 
the percent of employers in each sector with at least one 
vacancy that is hard-to-fill (UK Commission for 
Employment and Skills, 2015). 

a. The returns to human capital investment are a 
function of the expected wage. An individual 
will only invest in human capital if the 
expected future returns exceed the cost of 
investment (Becker, 1964). Also, the 
premiums associated with becoming a 
tradesperson are important to apprentices and 
matter more than the training wage (Dickie et 
al., 2011; Karmel and Mlotkowski 2011).  

b. A worker’s return to training will be influenced 
by the level of competition in the labour 
market. Competition among employers is often 
not sufficiently intense to drive wages up to 
the marginal product on completion of training. 
(Stevens, 1999). In sectors with a high 
demand for labour apprentices will be more 
likely to gain a wage increase on completion 
equal or greater than their marginal increase 
in productivity and may be aware of this while 
training. 

c. Apprentices in tourism and hospitality are less 
likely to complete (Stromback and Mahendran, 
2010) 

d. The impact of off-the-job training on 
productivity is positive for manufacturing 
employers, but not for others (Black and 
Lynch, 1996). Employers in this sector will 
benefit more and have a greater incentive to 
ensure that their apprentices complete. 
Apprentices are also likely to see a higher 
wage rise on completion assuming W=MP. 

e. Human capital is substitutable for physical 
capital (Kenen, 1965). Employers cannot 
substitute physical capital for human capital in 
service sectors and will have a greater 
incentive to support apprentices to complete. 

 

11. Apprentices in secure ‘primary’ labour 
markets will be more motivated to 
complete as they have a structured career 
path.  

The primary labour market can be split into upper 
primary and lower primary jobs (Piore, 1973, 1975; 
Osterman, 1975; Reich et al., 1973). In the primary 
segment there is a strictly upward mobility chain 
leading to jobs with higher pay and status (Piore, 
1975).  
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They are also less likely to be made 
redundant as employers are incentivised to 
reduce labour turnover. 

 

Employers operating primary labour markets are 
driven by the need to maximise workforce stability 
to internalise firm-specific skills. Neoclassical 
theory suggests that acquisition of these skills lead 
to increased economic efficiency for employers 
(Elbaum, 1983). 

Training factors 

Hypothesis Evidence 

12. The probability of an apprentice completing 

will differ between occupation frameworks. 

Specifically: 

Apprentices undertaking less job-specific 
frameworks will be more likely to complete and 
vice-versa  

a. Apprentices in the Electrical installation 
framework will be more likely to complete.  

b. Apprentices undertaking the Food and 
Drink framework will be more likely to 
complete  

c. Apprentices undertaking the Management 
framework are more likely to complete 

d. Apprentices undertaking the Automotive 
framework will be less likely to complete 

e. Apprentices undertaking the Customer 
service framework will be less likely to 
complete 

f. Apprentices undertaking the Hairdressing 
and Barbering framework will be less likely 
to complete  

g. Apprentices in the Health and social care 
framework are less likely to complete.  

h. Apprentices undertaking the Retail 
framework are less likely to complete. 

i. Apprentices undertaking the Children’s 
Care framework will be less likely to 
complete  

j. Apprentices undertaking the Driving goods 
vehicles framework will be less likely to 
complete  

k. Apprentices undertaking the Engineering 
framework will be less likely to complete  

l. Apprentices undertaking the Hospitality 
framework are less likely to complete. 

The benefits to an individual of general training are 

higher than those of firm-specific training (Becker, 
1962). Apprentices will therefore be more 
motivated to invest in frameworks with a higher 
component of transferable skills (e.g. business 
admin or management).  

a. Apprentices undertaking the Electrotechnical 
framework at all levels have a higher 
probability of achievement (Bursnall et al., 
2017). An apprenticeship is often mandatory 
for qualifying as an electrician or plumber 
therefore incentives to complete are high 
(Stromback and Mahendran, 2010). The 
productivity gain of completion to firms 
employing apprentices in the electrical 
installation framework is highest. (Skills 
Development Scotland, 2015a) – these 
employers have more incentive to support 
completion. 

b. Advanced apprentices undertaking food and 
drink frameworks have a higher probability of 
completion than the reference case (Bursnall 
et al., 2017). [Counter evidence] Apprentices 
in food processing had relatively low rates of 
completion (Stromback and Mahendran, 
2010). 

c. Apprentices undertaking the Management 
framework have a higher probability of 
achievement than the reference case (Bursnall 
et al., 2017). 

d. Apprentices undertaking the Automotive 
programme are less likely to complete than 
those in the reference case. (Gambin and 
Hogarth, 2015) 

e. Apprentices undertaking the Customer service 
programme are less likely to complete than 
that of the reference case. (Gambin and 
Hogarth, 2015) 

f. Level 2 apprentices undertaking the 
Hairdressing programme are less likely to 
complete than those in the reference case 
(Gambin and Hogarth, 2015). Apprentices in 
the hairdressing occupation have a lower 
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m. Apprentices undertaking the Plumbing 
framework will be less likely to complete  

n. Apprentices undertaking the Vehicle 
Maintenance and Repair framework will be 
less likely to complete 

o. Apprentices undertaking the Accountancy 
framework will be no more likely to 
complete  

p. Apprentices undertaking the Construction 
framework will be no more likely to 
complete  

 

 

 

 

probability of completing (Stromback and 
Mahendran, 2010) 

g. Apprentices undertaking the Health and social 
care programme are less likely to complete 
than that of the reference case. (Gambin and 
Hogarth, 2015). Apprentices in the health and 
care occupation have a lower probability of 
completing (Stromback and Mahendran, 
2010). The productivity gain of completion to 
firms employing apprentices in the health and 
social care framework is lowest. (Skills 
Development Scotland, 2015a) 

h. Apprentices in retail are less likely to complete 
(LSC, 2009a). Apprentices undertaking the 
Retail framework at all levels have a lower 
probability of achievement than the reference 
case (Bursnall et al., 2017). 

i. Apprentices undertaking the Children’s care 
and learning programme are less likely to 
complete than those in the reference case 
(Gambin and Hogarth, 2015) 

j. Apprentices undertaking level 3 Driving goods 
vehicles in England are less likely to complete 
(Bursnall et al., 2017) 

k. Apprentices undertaking the Engineering 
programme are less likely to complete than 
those in the reference case (Bursnall et al., 
2017; Gambin and Hogarth, 2015) 

l. Apprentices in retail and hospitality are less 
likely to complete (LSC, 2009a). Formal 
apprenticeship qualifications are not highly 
regarded in the food industry; therefore 
employment and wage returns are low 
(Stromback and Mahendran, 2010). 
Apprentices undertaking the Hospitality and 
catering programme are less likely to complete 
than that of the reference case. (Gambin and 
Hogarth, 2015) 

m. Apprentices undertaking the Plumbing 
programme are less likely to complete than 
those in the reference case (Gambin and 
Hogarth, 2015) 

n. Apprentices undertaking the Vehicle 
maintenance and repair programme are less 
likely to complete than that of the reference 
case. (Gambin and Hogarth, 2015).  

o. Apprentices undertaking the Accountancy 
programme are no more likely to complete 
than those in the reference case of Business 
admin. (Gambin and Hogarth, 2015) 

p. Apprentices undertaking the Construction 
programme are no more likely to complete 
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than those in the reference case (Bursnall et 
al., 2017).  

13. Apprentices at SVQ 2 will be less likely to 
complete than those at SVQ3. Apprentices 
at SVQ4 will be more likely to complete. 

Apprentices studying at a lower level have a lower 
completion rate (Ball and John, 2005) 

The completion rate rises with the level of the 
qualification ceteris paribus (Ball, 2005). 

14. Apprentices studying at intermediate levels 

are most likely to complete compared with 
those at the lowest and highest levels.  

This will only be the case if apprentices are aware 
of the benefits of completion. 

The relationship between ability and return to 

human capital investment is nonlinear, with those in 
the middle benefitting most. (Hout, 2012). 

15. Apprentices qualified at a lower vocational 

level than they are currently studying will 
be more likely to complete. Those qualified 
at the same or higher level will be less 
likely. 

Progression to a higher level of apprenticeship is 

associated with higher completion rates. (Hughes 
and Monteiro, 2005) 

16. Apprentices training with public sector 

providers will be more likely to complete 
than those with private providers. 

The probability of completion is lower for 

apprentices with private training providers 
compared to those under state owned providers 
(Stromback and Mahendran, 2005) 

Apprentices employed through Australian state-run 
Group Training Organisations (GTOs) are more 
likely to complete (O’Dwyer and Korbel, 2019) 

Labour market factors  

Hypothesis Evidence 

17. The likelihood of an apprentice completing 
will be affected by the buoyancy of the 
labour market  

 

Specifically, there are two alternatives: 

a. Apprentices in a less buoyant labour market 
(higher unemployment rate) are less 
incentivised and more likely to be laid off so 
will be less likely to complete.  

b. Apprentices in a less buoyant labour market 
(higher unemployment rate) will have fewer 
alternative employment opportunities and will 
therefore be more likely to complete. 

 

a. Apprentices in a slacker labour market (higher 
unemployment rate) will have less incentive to 
invest in their human capital and therefore will 
be less likely to complete (Bessey and 
Backes-Gellner, 2007). Apprentices at level 2 
are less likely to complete under a higher local 
rate of unemployment (Gambin and Hogarth, 
2015). Competition among employers is often 
not sufficiently intense to drive wages up to the 
marginal product on completion of training. 
(Stevens, 1999). This could act as a 
disincentive to complete. Weaker labour 
market conditions can increase the risk of 
redundancy among apprentices (CPC, 2006) 

b. The option of better employment elsewhere 
can be a key driver of non-completion 
(Thornhill, 2001; Winterbotham et al., 2000; 
Skills Development Scotland, 2016a). 
Apprentices at level 3 are more likely to 
complete under a higher local rate of 
unemployment (Gambin and Hogarth, 2015).   
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18. The likelihood of an apprentioce 
completing will differ between urban and 
rural areas 

Specifically: 

a. Apprentices from accessible rural areas will 

be more likely to complete than urban 
apprentices 

b. Apprentices from remote rural areas will 
be equally likely to complete as those from 
urban areas. 

a. Rural residents are more likely to complete 
than urban residents (Ball and John, 2005). 
Apprentices in more rural regional areas 
tend to complete because there is a more 
limited range of alternative employment 
available for them (Snell and Hart, 2008). 

b. Rural residents more likely to complete 
than urban residents, but remote rural 
residents are no more likely (Ball and John, 
2005) 

Table 6.3: Hypotheses arising from the literature review 

Source: Author 

6.5 A CONCEPTUAL MODEL OF APPRENTICESHIP COMPLETION 

As stated earlier, the research questions identified from the literature above fall naturally into 

four main categories: characteristics of the apprentice; characteristics of the employer; training 

and delivery factors and the labour market context.  These form the basis of the suggested 

conceptual model for apprenticeship completion which is summarised in figure 6.3 below and 

tested by the econometric model in chapter seven. 

 

Figure 6.3: A model of apprenticeship completion 

Source: Author 

Apprentice characteristics

Employer characteristics

Training and delivery

Labour market context

Completion

Factors Impact on 
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6.6 CORE REGRESSION MODEL 

The central aim of this thesis is to develop and test a quantitative model to estimate the 

probability of completion.  When considering a model to use there were three main 

considerations.  Firstly, the key variable of interest is whether or not an apprentice has 

completed.  This will take the value of either 0 (not completed) or 1 (completed).  Some form 

of discrete outcome modelling would therefore be most appropriate.  Secondly, there are several 

factors potentially influencing the likelihood of completion, as identified above.  To capture the 

effect of these requires a multivariate analysis where we can predict the completion outcome 

based on the value of the factors identified.  Ideally, the model would seek to predict the relative 

effect of each influencing factor as an independent variable, holding all other observable factors 

equal.  For example, the model should be able to capture any effect that the size of the employer 

has on completion independently of the industry sector and vice versa.  The most appropriate 

model would therefore be a multiple regression model, with completion status as the dependent 

variable, and a range of apprentice, employer, training and labour market factors as independent 

variables. 

Two forms of multiple regression models were considered.  A multiple regression with a 

dichotomous variable is usually modelled as either a logistic (logit) or probit regression.  

Previous research suggests that both of these models are suitable for modelling a dichotomous 

dependent variable, and that the results from both models are generally similar (Chen and 

Tsurumi, 2010).  Existing research on apprenticeship completion rates has used both logit 

(Bessey and Backes-Gellner, 2007; LSC, 2009a; Gambin and Hogarth, 2015) and probit models 

(Stromback and Mahendran, 2010; Bursnall et al., 2017).  As one of the objectives of this thesis 

is to test and expand the research undertaken by LSC (2009a) and Gambin and Hogarth (2015) 

with Scottish data, a logit model was adopted as the primary model, but a probit model was also 

tested for comparison.  The fit of both models is discussed later in this chapter. 

The conceptual model outlined in figure 6.3 can be represented by the following logistic 

regression model: 

ln(p/1-p) = β0+ β1(a) + β2(m) + β3(t) + β4(l) + e    (6.1)  
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Where p is the probability of completion – transformed into a natural log of the odds ratio of 

completion, β0 is a constant, a represents a range of apprentice-specific factors, m represents a 

range of employer characteristic factors, t represents training and delivery factors, l represents 

labour market contextual factors and e is an error term. 

6.7 DATA USED 

This research uses data on MA leavers from Skills Development Scotland, taken from the 

Corporate Training System (CTS) database covering apprentices starting between 2007-2015 

inclusive and who left before 2016, a total of 78,952 records.  The CTS database was the 

financial and administrative database used up until 2016 for all MAs in Scotland where there is 

a public funding contribution.  It contains a wide range of detail on apprentices, their employers, 

training providers and whether they completed.  It covers MAs at a range of SVQ levels from 

2 to 5, although the majority in the data cut were undertaking level 2 or 3.  Similar to the analysis 

of Individual Learner Record (ILR) data in England conducted by Gambin and Hogarth (2015), 

and Bursnall et al. (2017), it has the advantage of almost complete coverage of MAs in Scotland 

and is therefore more of a census than a sample, although like the ILR it does not provide direct 

data on apprentices’ attitudes, motivation or school qualifications.  Qualifications in particular 

may be related to an apprentice’s inherent ability and motivation and are also used by employers 

as a form of labour market signalling, as they are an easily quantifiable proxy for ability.  

Although variables for qualification and motivation are not available from the CTS data, the 

explanatory power of these factors may be picked up by some of the included variables.  For 

example, the level of existing vocational qualification held may explain some of an apprentice’s 

ability, and the composite measure of geographic social deprivation used (SIMD) explicitly 

includes education as part of the measure.   

Despite the limitations, the quantity and range of data held by CTS on apprentices, employers 

and their training is substantial, covering virtually all publicly subsidised apprentices in 

Scotland over the period 2007-15 and as such represents the first use of large-scale 

administrative data to undertake econometric modelling of apprenticeship completions in 

Scotland.   
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Looking at the data for the dependent variable of completion status, it is important to consider 

what we mean by completion.  An apprentice is only recorded on CTS as having completed if 

on leaving they completed their VQ module, their period of employment and their core skills 

training.  An apprentice is classified as a non-completer on CTS when they have left their MA 

but not completed all three of VQ, employment and core skills.  Non-completers are included 

regardless of their destination and length of time before dropping out.  Where an apprentice has 

left and started a new MA (for example completed a level 2 MA then started a level 3 or changed 

subject framework) they are counted as leaving their first apprenticeship – and can be classified 

as completers or non-completers.  However, where an apprentice has had a break for less than 

56 days, or changed employer within the same framework, this is counted as a continuation of 

the same training episode and an apprentice is not counted as having left and therefore not 

included in the data for analysis.   

6.8 SAMPLING AND DATA CLEANING  

6.8.1 Exclusions 

Initially the data consisted of 79,002 apprentice leavers, covering apprentices who started in 

2003 to 2015 inclusive.  Due to very small numbers, apprentices with start year 2003, 2004 and 

2005 were filtered out as any subsequent analysis on a single year (for example the labour 

market context in 2003) would have been statistically insignificant for these apprentices.  

Similarly, apprentices at VQ level 5 were excluded from the model due to low numbers. 

To test for duplicate training episodes due to data input errors, the author first looked for 

duplicate start dates.  In total 2,069 records were found with the same start date.  Within each 

start date, records were sorted alphabetically by name and then manually checked for 

duplicates, including spelling variants, using surname and address.  No duplicate records were 

found.  After data cleansing, this left a total of 78,952 leavers to be analysed, consisting of 

59,737 completers and 19,215 non-completers, an overall achievement rate of 75.7 per cent. 
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6.8.2 Missing Data 

Although the cleansed data had 78,952 MA leavers, a complete set of data was not available 

for every individual in the CTS dataset.  For most variables there were only a relatively small 

number of missing cases.  However, the data for employer size was particularly intermittent, 

with 40,691 (52%) missing cases, and even where data was present some of the cases appeared 

to be incorrectly coded.  The other variable with a high percentage of missing data was industry 

sector, with 17,080 (22%) missing cases.  All other variables included in the model had fewer 

than 5 per cent missing cases.  Missing data is problematic for two reasons: firstly, data may 

not be missing at random and can produce biased results (this is expanded on below); secondly, 

by default SPSS ignores all records with any missing data, resulting in over half the records 

(40,964 or 52%) potentially excluded from the analysis of this dataset. 

Employer size in CTS is recorded as an ordinal variable with seven discrete values from A to 

G where A is 1-4 employees and G is 250 employees or more, as outlined in table 6.4 below. 

Value Label 

A 0-4 employees 

B 5-9 employees 

C 10-19 employees 

D 20-49 employees 

E 50-99 employees 

F 100-249 employees 

G 250+ employees 

Table 6.4: Employer size categories 

Source: Author 

 

As a first step to replace missing data, a manual scan of employer name revealed that many 

apprentices were employed by well-known large multinational employers that could be quickly 

categorised as having 250+ employees (size band G).  This process reduced the number of 

missing cases from 40,691 to 27,738. 
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6.8.3 Options for addressing missing data 

Five options were considered to deal with the remaining missing data on employer size.  These 

options also apply to employer sector.  Each of these approaches had advantages and 

disadvantages as outlined in table 6.5 below. 

 

Method Advantages Disadvantages 

Option 1: perform a complete 
case (CC) analysis which 
excludes observations with 
missing values through listwise 
deletion 

✓ Retains employer size as 
a variable 

 Over a third of cases 
removed from model 

 Analysis biased if cases not 
missing at random (MAR) 

Option 2: adopt a pairwise 
deletion approach 

✓ Records with missing 
employer data are not 
automatically deleted 

 Model is run with only a 
subset of variables for many 
cases 

 Analysis biased if cases not 
missing at random (MAR) 

Option 3: remove employer 
size variable from the analysis 

✓ Deals quickly with 
missing data 

✓ Most cases are included 
in the model 

 

 All data on employer size is 
lost from the model 

Option 4: perform a single or 
multiple imputation procedure 

✓ Retains employer size as 
a variable 

✓ Reduces the number of 
missing cases 

 Analysis biased if cases not 
missing at random (MAR) 

 Analysis biased if data is 
skewed 

Option 5: Replace incorrect or 

missing values through IDBR 
data match 

✓ Retains employer size as 

a variable 

✓ Reduces the number of 
missing cases 

 Time taken to match 

datasets 

 Time taken to recode and 
quality check matched data 

Table 6.5: Options to manage missing data 

Source: Author 

 

The considerations around each of the above options are described below. 

Option 1: Complete Case Analysis (Listwise deletion) 

One option considered was to perform the analysis without replacing the missing data.  This is 

known as Complete Case Analysis (CCA) as only cases with a complete set of non-missing 
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variables are included in the analysis.  In this approach, the logistic regression is computed 

using the data from only cases that have no missing data from any of the specified variables.  

Any case with any missing data is excluded from the analysis, a process known as listwise 

deletion.  For example, consider a simplified model looking at the relationship between 

completion status as the dependent variable, employer size and apprentice age.  For all cases 

with no information on employer size, the model would not compute the effect of age on the 

likelihood to complete, even when values for age exist in the record for that apprentice.   

This approach is the default method of dealing with missing data in most statistical analysis 

software, including SPSS.  It has the advantages of requiring no further data manipulation and 

of each computed statistic being based on the same subset of cases.  It would also not involve 

the loss of the employer size variable altogether.  However, it has the obvious disadvantage of 

potentially substantially reducing the data available for analysis.  In the case of employer size, 

listwise deletion would result in 35 per cent of available cases excluded from the analysis.  

While the remaining 65 per cent of cases would still provide a sizeable quantity of data for 

analysis, there was no way of determining if the 35 per cent of missing cases would be missing 

at random (MAR) or missing in a systematic way (missing not at random, MNAR).  If the cases 

with missing data differ systematically from those with complete data, then the sample available 

for analysis will be biased (Donders et al., 2006).  Listwise deletion is more appropriate if 

missing data are random, affects a small proportion of cases, or if the sample size is large 

enough that even a large drop in the number of cases has a relatively small effect on statistical 

power (Sweet and Grace-Martin, 2011). 

It is worthwhile briefly considering the definition of MAR.  Missing values can be considered 

MAR when the probability of a variable being missing is not related to that variable (but could 

be related to one of the other observed variables).  Missing data can be considered missing 

completely at random (MCAR) where missing data is completely unrelated to any of the 

variables in the dataset (Rubin, 1976).  The fact that this data on employer size are ordinal 

presents problems in determining whether variables are MAR or MCAR, as established tests 

such as Little’s MCAR Test are best applied to quantitative scale or continuous variables 

(Garson, 2015; IBM, 2019).  Categorical or ordinal data are best tested for MAR by using 

correlation tests with other variables in the dataset (Garson, 2015). 
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Therefore to statistically test the assumption of MAR and thus the appropriateness of listwise 

deletion for this dataset, a dummy variable was created to indicate the presence of missing data 

for employer size and correlations were run between this, and 20 key apprentice and employer 

variables including completion status, gender, disability, ethnicity and employer industry sector 

to test for any association (and subsequent bias in the missing data).  The correlations showed 

that for all the apprentice characteristics and for 13 out of the 16 industry sectors a significant 

Chi-Square statistic was found, indicating that the data on employer size is not missing at 

random.  The results of this statistical analysis are shown in full in Appendix A. 

In addition to this statistical test of missingness, from a subjective viewpoint missing data on 

employer size is unlikely to be missing at random.  Specifically, because more is known about 

the size of large employers in the CTS dataset – in part due to the manual replacement of 

missing data for employers with over 250 employees as described above – the missing data on 

employer size appears disproportionately biased towards smaller employers and is therefore 

unlikely to be MAR.   

In summary, because of the large number of missing cases, and that the missing data looks to 

be MNAR, the CCA option was rejected. 

Option 2: Pairwise deletion  

This is an alternative to listwise deletion that avoids the potential large drop in data size.  In 

pairwise deletion, analysis is computed on all cases where there is no missing data on the pair 

of variables being examined.  Considering again the simple example model to examine 

completion status, employer size and apprentice age: if a record has data for completion and 

age, but not employer size, then a correlation will be computed between completion and age, 

but not between completion and employer size.  The key advantage is that records are not 

automatically deleted from the analysis if they contain any missing data.  Of course, pairwise 

deletion cannot compensate for incomplete information on those variables that are missing, but 

it does remove the consequential effect on other variables.  The key disadvantage of pairwise 

deletion compared with listwise is that each computed statistic may be based on a different 

subset of cases, creating correlation statistics that are meaningless for the full data – for example 
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less than zero or greater than one (Sweet and Grace-Martin, 2011).  Pairwise deletion is also 

subject to the same assumptions regarding random missing data as listwise deletion and for 

these reasons was not felt to be appropriate for this dataset. 

Option 3: Remove employer size from the analysis 

From a purely analytical perspective this was the most straightforward option.  Table 6.6 below 

shows that the effect on the data of removing employer size as a variable is to instantly increase 

the number of complete records from 51,214 (65%) to 61,374 (78%).  The remaining 22% 

reflects cases with other missing variables, principally employer industry sector.  Removing 

both employer size and industry sector would take the number of incomplete cases down to 1 

per cent. 

 Incomplete cases Complete cases Total 

Including employer size and sector 27,738 (35%) 51,214 (65%) 78,952 

Excluding employer size 17,578 (22%) 61,374 (78%) 78,952 

Excluding employer size and 

employer sector 

668 (1%) 78,284 (99%) 78,952 

Table 6.6 The effect of employer size variable on missing data. 

Source: Author, from CTS MA leavers data 

 

However, the literature review revealed that employer size and sector were significantly 

associated with apprenticeship completion in several studies.  Removing employer size and 

sector, although attractive in terms of complete cases would mean excluding two potentially 

important variables from the analysis.  It was therefore decided not to remove employer size or 

sector from the model until other options had been explored. 

Option 4: Single or Multiple Imputation 

Imputation deals with missing data by replacing a missing value using an estimate of the 

distribution of that variable: the imputed value.  The imputed values are sampled from their 

predictive distribution based on the observed data (Sterne et al., 2009).  Single imputation relies 
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on one estimate and multiple imputation relies on many estimates to account for uncertainty of 

estimating the distribution of the missing variable.  This method can be effective, but data must 

meet certain characteristics to allow imputation to be reliably used, namely data must be 

missing at random (MAR) or missing completely at random (MCAR) for imputation to produce 

unbiased estimates of missing variables (Rubin, 1987; Donders et al., 2006).  As noted above, 

the data on employer size were statistically tested to be MNAR and are intuitively unlikely to 

be MAR, with a probable higher percentage of smaller employers missing. 

Additionally, multiple imputation has been shown to be ineffective using ordinal data, 

particularly when the distribution of values is skewed, providing inconsistent and inefficient 

estimates (Chen et al., 2005).  Chen et al. advise that for this type of data, imputation offers no 

advantage over complete case analysis.  They state the following about multivariate normal 

(MVN) based multiple imputation (MI). 

“For ordinal variables with highly skewed distributions, MVN based MI cannot be expected to 

be superior to CC in generating unbiased regression estimates.  It is cautionary that researchers 

doing imputation without checking distributional assumptions of imputation models can get 

into worse trouble than not imputing at all.”  (Chen et al., 2005, p.298) 

In the apprentice CTS dataset, the employer size variable is ordinal taking 7 discrete values 

from A to G, as noted earlier.  Figure 6.4 shows the values and distribution of this variable, 

highlighting that the distribution of this variable is highly skewed towards larger employers. 
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Figure 6.4: Frequency distribution of employer size band 

Source: Author, from CTS MA leavers data 

 

Because of this, and because it does not meet the criteria of being MAR, it was decided not to 

use either single or multiple imputation. 

Option 5: Replace incorrect or missing values through external data matching 

The Inter-Departmental Business Register (IDBR) is a comprehensive database of UK 

businesses used by UK government for statistical purposes.  It contains details of around 2.6 

million businesses, excluding micro businesses with no employees and those below the tax 

threshold (ONS, 2019) and is a key source of data for analysis of UK businesses.  The IDBR 

contains, among other data, information on number of employees and industry sector and was 

therefore potentially useful for infilling missing data on these variables.  It also had the potential 

to allow cross-checking of any employer size data that appeared incorrect.  The main 

disadvantage of this approach is that it could be potentially time-consuming as a full data match 

would have to be carried out on all 78,952 records.  Once a match was complete, employer size 

would have to be recoded (A to G) to match existing CTS data and quality checked, and the 

same procedure carried out for employer industry sector. 
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Skills Development Scotland has existing access to IDBR data through the Scottish 

Government for the purposes of data matching.  However, as these data are potentially 

disclosive it was important that several considerations were met before investigating this option, 

namely permission to access, data security and data deletion.  These are described in detail in 

the section on research ethics later in this chapter.  Once it was confirmed that these 

considerations could be met, it was decided to progress with the IDBR match option.  The key 

factor for this decision was that the drawbacks and data restrictions associated with options 1-

4 above ruled them out as options for infilling missing data in a way that provided the basis for 

a model that was both theoretically relevant and statistically robust.  The main drawback with 

Option 5, the time required to match data and recode variables, was partially mitigated through 

an automated data match of CTS MA records with selected IDBR data using employer name 

as the key joining field. 

The key steps undertaken in replacing missing data for both employer size and sector are 

summarised below. 

Step 1: manual replacement 

As mentioned earlier, where the value of missing employer size data was obvious, for example 

a large multinational company or public sector employer would be in the largest size category 

of 250 employees and over, this value was entered manually. 

Step 2: data match 

Taking as a starting point the 78,952 records from CTS, and a list of 14,116 employer details 

from the IDBR containing employer size and SIC, an automated match was performed, matched 

on employer name, using the STAR JOIN command in SPSS.  This provided enterprise size in 

terms of number of employees and a 5 digit SIC code (SIC 2007). 

Step 3: employer size band 

Using the enterprise size variable, records of MAs with the employer size band variable missing 

were then manually entered, filling in blank or obviously incorrect CTS values with those from 

the IDBR data.  This was more time-consuming but felt to be more reliable than a fully 

automated recode as it allowed checking for any obvious inaccuracies in the IDBR data. 
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Following this exercise, the number of employer size missing cases was reduced further from 

27,738 to 12,526.  A summary of the missing employer size data replacement process with the 

chosen option of IDBR matching is shown in figure 6.5 below.  This shows the number of 

missing cases and the process at each stage. 

 

Figure 6.5: Summary of process for reducing employer size missing data 

 

As mentioned above, a large number of cases (17,080/78,952 or 22%) had the industry sector 

variable missing.  There was considerable overlap, with many records missing both employer 

size and sector.  Industry sector is recorded in the CTS as a 16-code categorical variable (A-P).  

To replace missing data a similar approach was taken to that used for employer size, outlined 

in figure 6.6 below.  Where a missing sector value was clear from the business name and 

framework (e.g. Lochside Hotel supporting an apprenticeship in Hospitality) an appropriate 

industry sector code was manually input.  Further remaining missing values for sector were 

then input from the matched IDBR SIC code.  This reduced the number of cases with missing 

industry sector to 6,629 (8%).  Appendix B provides some more details of progress at each 

stage of the data replacement process. 

 

Manual 
insertion 
of well-
known 

employers

40,691

IDBR 
match 

employer 
size

27,738 Analysis12,526



141 

 

Figure 6.6: Summary of process for reducing industry sector missing data 

 

Altogether, considering records with an overlap of both employer size and industry sector 

variables missing, plus a small number of other missing variables, there were 14,733 apprentice 

records with missing data in the model following the missing data replacement.  The process 

therefore resulted in an additional 26,231 records available for analysis in the model.  Table 6.7 

summarises this. 

 

 Available for 

analysis 

Missing size 

and/or sector 

Total 

Before missing data replacement 37,988 40,964 78,952 

After missing data replacement 64,219 14,733 78,952 

Gain +26,231   

Table 6.7: Overall missing data before and after the replacement process 

Source: Author, from CTS MA leavers data 
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6.9 VARIABLES IN THE EQUATION 

6.9.1 Overview 

The key dependent variable in the analysis is completion status Completer given the value 1 if 

an apprentice successfully completed their MA and 0 otherwise.  To prepare the CTS records 

for analysis the following processes were undertaken.  Firstly, data were exported from the raw 

Excel file into SPSS and variable names and formats entered accordingly.  Second, several new 

variables were created from the original data to help facilitate analysis in the logistic regression 

model or to more closely match existing models of apprenticeship completion in previous 

research in other countries.  This process is outlined below. 

6.9.2 Apprentice-specific variables 

Dummy variables were created for ethnicity, from the string variable Ethnicity.  These were 

based on the 16-category ethnic classification in CTS, originally recorded on the MA starting 

form.  These contained 13 non-white and 3 white classifications, with the vast majority (91%) 

of apprentices being White Scottish.  These 16 categories were simplified to two variables: Eth-

white and Eth-nonwhite to boost the size of the non-white apprentice category.  A dichotomous 

variable for disability (yes/no) existed within the data.  This was converted to a numerical 

dummy variable Disability with values 1 (has a disability), 0 (no disability).  Likewise, the 

string variable Gender (male/female) was converted to a dummy variable Female with value 1 

if female, 0 if male.  The linear variable Age was converted into three age dummies to test for 

a nonlinear relationship with age.  The variables created were: Age 16-18; Age 19-24 and Age 

25 plus.  A transformation of Age into Age squared was also tried to test for a nonlinear effect, 

but this was later found to be less significant and was removed in favour of the dummy 

variables. 

To estimate apprentices’ social deprivation, five new dummy variables SIMD2009_quintile_x 

were created using the Scottish Government’s (SG) Scottish Index of Multiple Deprivation 

(SIMD) for 2009.  This is a composite measure of deprivation for each of 6,505 local area data 

zones in Scotland.  The index is calculated as a weighted sum of seven deprivation sub-

measures which have been consistent over 2006-16: current income (28%); employment (28%); 
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health (14%); education (14%); geographic access (9%); crime (5%) and housing (2%) 

(Scottish Government, 2009).  This variable was allocated to MAs using a postcode match of 

apprentices’ home address from CTS against the SG postcode SIMD database.  This allowed 

assignment of a SIMD quintile ranking for over 99 per cent of apprentices in the CTS data.  The 

procedure used in SPSS was as follows. 

a. In the master CTS data, trainee postcode (2 fields in the form AB1, 1AB) was 

concatenated into one variable, i.e.: 
STRING  TraineePostcode (A8).  

COMPUTE 

TraineePostcode=CONCAT(Traineepostcode_in,Traineepostcode_ou

t).  

EXECUTE.  

 

b. Then in the SG data, postcode was formatted to the same layout by removing 

spaces: 
STRING  TraineePostcode (A7). 

COMPUTE TraineePostcode=REPLACE(SG_postcode,' ',''). 

EXECUTE. 

   

c. Then merge file with SG database using postcode as the key join variable and pull 

in the SIMD variable simd2009v2_sc_quintile: 
DATASET ACTIVATE DataSet1. 

STAR JOIN 

  /SELECT t0.[all vars] 

  /FROM * AS t0 

  /JOIN 'DataSet2' AS t1 

    ON t0.TraineePostcode=t1.TraineePostcode 

  /OUTFILE FILE=*. 

 

A similar postcode match procedure was used to assign a measure of apprentice residence 

rurality using the Scottish Government eight scale urban-rural definition, where 1 is most urban 

and 8 is most rural and running a postcode match on all apprentices.  This allowed creation of 

the three simplified dummy variables AreaType_urban (urban), AreaType_acc_rur (accessible 

rural) and AreaType_rem_rur (remote rural). 

6.9.3 Interaction variables 

It is possible that the effect of framework on completion depends on gender of the MA. Being 

female in itself may affect the likelihood of an apprentice to complete but, crucially, being 
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female may also affect the impact that undertaking a particular framework has on the likelihood 

to complete. For example, female apprentices in, say, the Construction framework may have a 

unique experience not shared by either male Construction MAs or female MAs undertaking 

other frameworks. This unique experience may affect their likelihood of completion, as 

proposed in hypothesis H3 in table 6.3: that female apprentices are more likely to drop out in 

male-dominated frameworks and vice versa.    

New variables were created to test this hypothesis.  These variables were designed to 

specifically examine the interaction of gender and framework and the effect of this on 

apprenticeship completion.  The variables female*[framework x] which took the value 1 if the 

apprentice was female and undertaking framework x were created for each framework, using 

Business Administration as the reference case.  For example, if the apprentice was female and 

undertaking the Accountancy framework, the variable female*account was set to 1 and all other 

female*[framework] variables were set to 0 for that record.   

The interaction terms female*[framework] can be interpreted as the effect of framework on the 

likelihood to complete if, and only if, the apprentice is female. To explain this in more detail, 

consider a simplified model with completion status as dependent variable and two independent 

dummy variables:  

• female, set to 1 if the apprentice is female and 0 otherwise (i.e. reference case = male) 

• constr, set to 1 if the apprentice is undertaking the Construction framework, 0 otherwise, 

with a reference case of Business and Administration.  

The effect on these variables on the likelihood of an apprentice completing can be expressed by 

the following equation, where each coefficient can take a positive or negative value. 

 ln(p/1-p) = β0 + β1*female + β2*constr  + β3* (female*constr)   (6.2) 

For the reference case of a male apprentice undertaking a Business and Administration MA (i.e. 

female = 0; constr = 0), the likelihood of completion will be as shown in equation 6.3: 

 ln(p/1-p) = β0 + β1*0 + β2*0  + β3* (0*0)  =  β0     (6.3) 
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Likewise, for a female apprentice undertaking a Business and Administration MA (i.e. female 

= 1; constr = 0) the likelihood of completion will be: 

 ln(p/1-p) = β0 + β1        (6.4) 

In equation 6.4, the coefficient β1 therefore represents the impact of being female for a Business 

and Administration apprentice. Compared with the reference case of a male apprentice in 

Business and Administration, a female apprentice in the same framework will be β1 more likely 

to complete. 

The likelihood of completion for a male apprentice undertaking a Construction MA will be: 

ln(p/1-p) = β0 + β2          (6.5) 

In equation 5.5 the coefficient β2 represents the impact of undertaking a construction MA for a 

male apprentice. Compared with the reference case of Business and Administration (6.3), a 

male Construction apprentice will be β2 more likely to complete. 

Finally, the likelihood of completion for a female apprentice undertaking a Construction MA 

will be: 

 ln(p/1-p) = β0 + β1 + β2 + β3        (6.6) 

In equation 5.6 the coefficient β3 represents the interaction coefficient – the effect of 

undertaking a construction MA if (and only if) the MA is female. Compared with the reference 

case of Business and Administration (6.4), a female Construction apprentice will be β2 + β3 

more likely to complete. In other words, the impact of undertaking the Construction framework 

on the likelihood of a female apprentice to complete over the reference case will be a 

combination of the effect of being a Construction apprentice (β2) and the unique effect of being 

both female and a Construction apprentice (β3).  

From equation 5.5, the impact of undertaking the Construction framework for a male apprentice 

is β2. The effect of undertaking a Construction framework on a female apprentice compared    

with a male apprentice is: 
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 (β2 + β3) - β2  =  β3        (6.7) 

The interaction coefficient β3 is the additional effect on completion of undertaking a 

Construction MA experienced by female apprentices over and above that experienced by male 

Construction apprentices. A significant value of β3 indicates that there is a proven interaction 

effect, in other words there is a high probability that the likelihood of completion for female 

apprentices depends on the framework.  As mentioned above, β3 can take a negative value, so 

this effect can be positive or negative – a positive value indicates that undertaking the 

Construction framework increases a female apprentice’s likelihood to complete compared with 

a male undertaking the same framework and vice versa. 

However, β3 in isolation only gives a measure of the impact that undertaking construction has 

on female over male apprentices’ likelihood to complete. It does not in itself indicate if a female 

apprentice is more or less likely to complete that framework over the reference case.  To 

quantify the gender gap – whether female apprentices are more likely to complete than males 

in the Construction framework – it is necessary to calculate the difference in likelihood to 

complete for both sexes, which is (6.6) – (6.5).  

 (β0 + β1 + β2 + β3) - (β0 + β2) =  β1 + β3     (6.8) 

If the interaction term is significant then the value of (β1 + β3) will indicate the gender gap. A 

positive value indicating female apprentices are more likely to complete than males in the 

Construction framework and vice versa. 

6.9.4 Employer variables 

Following replacement of missing data as described above, the employer size bands A-G were 

then automatically recoded into 3 dummy variables for small, medium and large employers 

using the following procedure: 

a. Set all dummy values to zero 

b. Code small employer =1 if code = A-D (0-49 employees), medium employer = 1 if code 

= E-F (50-249 employees) and large employer = 1 if code = G (250+ employees). 
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c. Any remaining missing cases were then identified by automatically inputting a system 

missing code for each employer size category (small, medium, large) if all three of these 

values were equal to either zero or system missing.  (See Appendix C) 

The industry sector categorical variable was then also recoded from the 16-code categorical 

variable into 16 industry sector dummies using the same procedure as for industry size. 

6.9.5 Training variables 

A dummy variable indicating whether the apprentice already held a VQ qualification before 

starting their MA already existed in the data.  This was labelled VQHeld.  However, it is also 

of interest to compare the VQ level previously held with the VQ currently being studied for as 

part of the apprenticeship.  To facilitate this a new dummy variable VQ_same_higher was 

created, taking the value 1 if the VQ level already held by an apprentice was at a level greater 

than or equal to the level being studied for the MA. 

Looking at occupation framework, the raw CTS data included over 90 individual MA 

frameworks which would have made analysis unwieldy.  To reduce these to a manageable 

number, new dummy variables were created containing only the top 16 frameworks by number 

of leavers, accounting for 90% of leavers, plus an ‘other’ category covering the remaining 10% 

of leavers.  Certain new framework variables were constructed by combining more than one 

framework from the original data.  For example, Fwk_construction covers all individual 

construction framework activities minus Plumbing and Electrical, which are treated as new 

separate variables Fwk_Plumbing and Fwk_Electrical in line with previous research (for 

example Gambin and Hogarth, 2015).  Fwk_Automotive covers apprentices on the post-2011 

Automotive framework plus all pre-2011 vehicle-related frameworks, except for Vehicle 

Maintenance and Repair, which is treated as a new separate variable, Fwk_Veh_Maint, due to 

the higher skills involved in this framework.  Likewise, Fwk_Hairdressing covering the 

Hairdressing and Barbering related framework also incorporates the pre-2012 Hairdressing 

framework; Fwk_Childcare, covering childcare related frameworks combines Children’s Care, 

Learning and Development with the pre-2012 Early Years Care and Education; 

Fwk_FoodDrink includes the pre-2014 Food Manufacture and the replacement Food and Drink 

Operations.  The addition of Fwk_Plumbing, Fwk_Electrical and Fwk_Veh_Maint gave a total 
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of 20 dummy framework variables for use in the analysis, including the ‘other’ catch-all for 

less popular frameworks. 

6.9.6  Labour market context variables 

Two metric variables were also constructed to provide a measure of the local and Scottish labour 

market context, each using annual unemployment rates.  The Scottish unemployment variable 

U_rate_Sco was included as an estimation of the overall health of the Scottish (and UK) 

economy in an apprentice’s start year and to test whether changes in unemployment over time 

influence completion in different cohorts.  The local unemployment rate U_rate_local was to 

specifically test local variations in labour market conditions, which may have a different 

influence on completion from the national rate.  This was calculated by matching the published 

local authority unemployment rate for an apprentice’s start year with each apprentice’s home 

postcode, similar to the procedure used for deprivation and rurality above.   

6.10 STATISTICAL ANALYSIS 

6.10.1 Descriptive statistics 

The initial statistical analysis and econometric modelling were conducted over April to August 

2017 using the CTS data detailed above, with revisions made in June 2018 and June 2019.  

Descriptive statistics on the variables were run to assess the extent of cross-correlated or 

erroneous data.  This included running cross-tabulations of key independent variables against 

the dichotomous dependent variable Completer.  The analysis identified variables likely to be 

related to completion rates in the econometric analysis which was then used to verify the 

findings of the econometric modelling described later. 

Collinearity diagnostics were also performed on all variables.  Multicollinearity exists when 

independent variables are highly correlated with each other.  When multicollinearity is present 

the effect of one independent variable can be difficult to distinguish.  Statistically, 

multicollinearity increases the variance of the regression coefficients, resulting in high standard 

errors and subsequent reduction of significance and increase in bias in the parameter estimates 
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(Iacobucci et al., 2015).  In practical terms this leads to some independent variables being 

statistically insignificant, when, in the absence of other correlated independent variables, they 

would be significant.   

In the CTS dataset of apprentices, multicollinearity among the independent variables in the 

model was tested using the collinearity diagnostics function in SPSS.  Although this function 

sits in the linear regression menu, the results are also relevant for logistic regression (Pallant, 

2013) as it stops short of computing regression on the dependent variable.  The collinearity 

diagnostics function provides two main values to test for multicollinearity, these are tolerance 

and Variance Inflation Factor (VIF).  Tolerance measures the extent to which the variability of 

the specified independent variable is not measured by the other independent variables in the 

model.  In other words, a high tolerance value is good and a low tolerance value indicates 

multicollinearity.  The VIF is the inverse of tolerance and is arguably easier to interpret in that 

a high VIF indicates a high level of multicollinearity.  A rule of thumb is that a VIF of 10 and 

above, or a Tolerance of 0.1 or less, indicates a multicollinearity problem (Pallant, 2013). 

The collinearity diagnostics were calculated for the full model.  This revealed eight variables 

with possible multicollinearity indicated by a VIF of 10 or above.  These were as summarised 

in table 6.8 below. 

 

Variable VIF value 

Female (apprentice is female) 16.598 

Fwk_ChildCare (apprentice is undertaking the child care framework) 34.535 

Fwk_Hairdressing (apprentice is undertaking the hairdressing and barbering 

framework) 

16.719 

Fwk_HealthSoc (apprentice is undertaking the health and social care framework) 11.430 

Fwk_other (apprentice is undertaking a framework other than the main 19 

classified) 

11.696 

Female*childcare (interaction between Female and child care framework) 34.288 

Female*hairdress (interaction between Female and hairdressing and barbering 

framework) 

15.975 

Female*healthsoc (interaction between health and social care framework) 10.660 
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Table 6.8: Potential multicollinearity between dependent variables 

Source: Author 

 

However, it is possible that the above multicollinearity diagnostics are picking up where a 

variable has a high multicollinearity with its own interaction term, this relationship is to be 

expected as interaction terms include the main effect variable.  Centring variables (subtracting 

the mean) can help to alleviate multicollinearity between an independent variable and its 

interaction term (Mikulić and Prebežac, 2012).  However, both the female and framework 

variables are dichotomous dummy variables, and it makes no sense to scale and centre binary 

(or categorical) variables, as a zero value is required to measure the baseline effect.  While 

scaling makes sense for a continuous variable, standardising a dummy variable effectively treats 

that dummy as a quantitative variable.  The results from this will be difficult to interpret and 

may be misleading (Mikulić and Prebežac, 2012). 

To test whether the multicollinearity identified in table 6.8 above was due only to interaction 

effects, the VIF test was run again excluding the interaction terms.  This produced no significant 

VIF values, the highest being 5.191 for Ind_retail (apprentice working in the wholesale and 

retail industry), and therefore no variables were removed from the model due to 

multicollinearity. 

6.10.2 Regression analysis 

As stated earlier, multivariate regression analysis on a dichotomous dependent variable 

commonly uses either a logistic or probit model.  Most comparable studies on apprenticeship 

completion have used logistic regression; this was therefore used as the primary model and 

undertaken first.  For comparison, a probit model was also run using the same independent 

variables, this is summarised later in this section.  Summary results of both regressions are 

presented in later in this chapter. 

As a starting point, a regression was run using the logistic regression function in SPSS with 

dependent variable Completer.  The first stage of the modelling process was to develop an initial 

‘core’ model designed to approximate the analysis undertaken by Gambin and Hogarth (2015) 

on apprentice completion in 2008-2009 in England.  This was then augmented with blocks of 
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predictor variables identified in other literature as being potentially associated with the 

probability of completion.  Four blocks were added to represent additional factors: additional 

individual apprentice characteristics; additional employer characteristics; additional training 

delivery factors; and additional labour market context measures.  The logistic model was run at 

each stage, predictive power tested, and then the next block was added.  Table 6.9 below 

summarises the goodness of fit of the core model, and with each block of additional variables.  

This shows that models 4 and 5 proved the most effective at predicting completion, with an 

overall prediction rate of 77.5 per cent and a relatively higher pseudo R squared, and model 5 

was the model used in the final analysis.  Although models 4 and 5 showed the same predictive 

power and goodness of fit, it was felt to be of interest to examine the effect of the additional 

labour market context variables in model 5.  It is important to note that pseudo R squared values 

in logistic regression, unlike in OLS regression, cannot be interpreted in the absence of context, 

or compared across datasets, they are only useful in evaluating multiple models predicting an 

outcome on the same dataset (Guo and Fraser, 2014).  Thus, there are no ‘good’ or ‘bad’ pseudo 

R squared values, but they do allow comparison of whether one model is relatively better than 

another at predicting the same outcome with the same data, which is the purpose required here. 

 

Model Predicted 

percentage 

Cox and Snell R 

squared 

Nagelkerke R 

squared 

Core 75.9 0.027 0.040 

Core + individual block 75.9 0.028 0.041 

Core + individual block + employer block 77.5 0.032 0.049 

Core + individual block + employer block + 

training block  

77.5 0.034 0.051 

Core + individual block + employer block + 

training block + labour market context block * 

77.5 0.034 0.051 

* This was selected as the final logistic model 

Table 6.9: Goodness of fit statistics for logistic models 

 

Table 6.10 summarises the development of variables used in the model and the hypotheses to 

be tested by the inclusion of each variable.  In total, 76 independent variables were used in the 

regression model, excluding reference cases. 
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Variable Description Hypothesis tested 

CORE MODEL 

Dependent Variable 

Completer Apprentice has successfully 

completed their apprenticeship 

All 

Core Model Apprentice-specific variables 

Eth_nonwhite Apprentice from a non-white ethnic 

background 

2: Ethnically white apprentices will have a 

higher probability of completion than non-

white apprentices. 

Disability Apprentice has a disability (self-

reported) 

4: Apprentices with a disability are less likely 

to complete than those without a disability. 

Age_16_19 Apprentice is aged 16-24 (reference 

case) 

5: Older apprentices will be more likely to 

complete than younger apprentices. 

Age_19_24 Apprentice is aged 19-24 5: Older apprentices will be more likely to 

complete than younger apprentices. 

Age_25_plus Apprentice is aged 25 or over 5: Older apprentices will be more likely to 

complete than younger apprentices. 

Female Apprentice is female 1: Female apprentices will have a higher 

probability of completion than male 

apprentices. 

VQHeld Apprentice holds a VQ prior to 

starting apprenticeship 

7: Apprentices with higher levels of existing 

qualifications will be more likely to complete. 

VQ_same_higher Apprentice holds a VQ at least at the 

same level prior to starting 

apprenticeship 

15: Apprentices qualified at a lower level than 

they are currently studying will be more likely 

to complete. Those qualified at the same or 

higher level will be less likely. 

Core Model Training-specific variables 

Fwk_Bus_Admin Undertaking apprenticeship in 

Business Administration framework 

(reference case) 

12a: Apprentices undertaking less job-specific 

frameworks will be more likely to complete. 

 

Fwk_Accounting Undertaking apprenticeship in 

Accounting framework  

12p: Apprentices undertaking the Accounting 

framework are less likely to complete. 

Fwk_Automotive Undertaking apprenticeship in 

Automotive framework (excluding 

Vehicle Maintenance and Repair) 

 

Fwk_Childcare Undertaking apprenticeship in Child 

Care framework 

 

Fwk_Construction Undertaking apprenticeship in 

Construction framework 

12q. Apprentices undertaking the Construction 

framework will be more likely to complete and 

vice versa 
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Fwk_CustServ Undertaking apprenticeship in 

Customer Services framework 

12a: Apprentices undertaking less job-specific 

frameworks will be more likely to complete. 

 

Fwk_DrivingGV Undertaking apprenticeship in 

Driving Goods Vehicles framework 

Evidence on this framework is mixed. 

Fwk_Electrical Undertaking apprenticeship in 

Electrotechnical/Electrical 

Installation framework 

12b: Apprentices in the electrical installation 

framework are more likely to complete. 

Fwk_Eng Undertaking apprenticeship in 

Engineering framework 
 

Fwk_FinServ Undertaking apprenticeship in 

Financial Services framework 

 

Fwk_FoodDrink Undertaking apprenticeship in Food 

and Drink framework 

12c. Apprentices undertaking the Food and 

Drink framework will be more likely to 

complete 

Fwk_FreightLog Undertaking apprenticeship in 

Freight Logistics framework 

 

Fwk_Hairdressing Undertaking apprenticeship in 

Hairdressing framework 

12g. Apprentices undertaking the Hairdressing 

framework will be more likely to complete  

Fwk_HealthSoc Undertaking apprenticeship in Health 

and Social Care framework 

12h: Apprentices in the health and social care 

framework are less likely to complete. 

Fwk_Hospitality Undertaking apprenticeship in 

Hospitality framework 

12m. Apprentices in the hospitality 

framework are less likely to complete. 

Fwk_Mgt Undertaking apprenticeship in 

Management framework 

12a: Apprentices undertaking less job-specific 

frameworks will be more likely to complete 

Fwk_Plumbing Undertaking apprenticeship in 

Plumbing framework 

12n. Apprentices undertaking the Plumbing 

framework will be less likely to complete  

Fwk_Retail Undertaking apprenticeship in Retail 

framework 

12i. Apprentices undertaking the Retail 

framework are less likely to complete. 

Fwk_Veh_Maint Undertaking apprenticeship in 

Vehicle Maintenance and Repair 

framework 

12o. Apprentices undertaking the Vehicle 

Maintenance and Repair framework will be 

more likely to complete  

Fwk_other Undertaking apprenticeship in other 

framework not classified above 

 

Core model Apprentice/Training Interaction variables 

Female*account Female undertaking Accountancy 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete 

than female apprentices in traditionally 

‘female’ or non-gendered frameworks. 

Female*automotive Female undertaking Automotive 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 
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female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*childcare Female undertaking Childcare 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*constr Female undertaking construction 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*cust_serv Female undertaking Customer 

Service framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*driving_gv Female undertaking Driving Goods 

Vehicles framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*electrical Female undertaking Electrical 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*eng Female undertaking Engineering 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*finserv Female undertaking Financial 

Services framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*food_drink Female undertaking Food and Drink 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*freight Female undertaking Freight 

Logistics framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*hairderssing Female undertaking Hairdressing 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Fenale *hospitality Female undertaking Hospitality 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 
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Female*healthsoc Female undertaking Health and 

Social Care framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*mgt Female undertaking Management 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*plumb Female undertaking Plumbing 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*retail Female undertaking Retail 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*vehicmaint Female undertaking Vehicle 

Maintenance and Repair framework 

interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Female*other Female undertaking other 

framework interaction 

3: Female apprentices in traditionally ‘male’ 

frameworks will be less likely to complete than 

female apprentices in traditionally ‘female’ or 

non-gendered frameworks. 

Core model labour market context variables 

U_rate_Sco Scottish unemployment rate in start 

year 

17a. Apprentices in a less buoyant labour 

market (higher unemployment rate) are less 

incentivised and more likely to be laid off so 

will be less likely to complete.  

17b. Apprentices in a less buoyant labour 

market (higher unemployment rate) will have 

fewer alternative employment opportunities 

and will therefore be more likely to complete. 

U_rate_local Local authority unemployment rate 

in start year 

17a. Apprentices in a less buoyant labour 

market (higher unemployment rate) are less 

incentivised and more likely to be laid off so 

will be less likely to complete.  

17b. Apprentices in a less buoyant labour 

market (higher unemployment rate) will have 

fewer alternative employment opportunities 

and will therefore be more likely to complete 

ENHANCED MODEL 

‘Apprentice’ additional block 

SIMD2009_quintile1 Apprentice lives in SIMD quintile 1 

area (most deprived) 

8. Apprentices resident in more deprived 

localities may be less likely to complete. 
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SIMD2009_quintile2 Apprentice lives in SIMD quintile 2 

area  

8. Apprentices resident in more deprived 

localities may be less likely to complete. 

SIMD2009_quintile3 Apprentice lives in SIMD quintile 3 

area (reference case)  

8. Apprentices resident in more deprived 

localities may be less likely to complete. 

SIMD2009_quintile4 Apprentice lives in SIMD quintile 4 

area  

8. Apprentices resident in more deprived 

localities may be less likely to complete. 

SIMD2009_quintile5 Apprentice lives in SIMD quintile 5 

area (least deprived) 

8. Apprentices resident in more deprived 

localities may be less likely to complete. 

‘Employer’ additional block 

Employer_size_s Small employer: has 0-49 employees 9: Apprentices employed by a large employer 

(250+ employees) are more likely to 

complete. 

Employer_size_m Medium employer: has 50-249 

employees 

9: Apprentices employed by a large employer 

(250+ employees) are more likely to complete. 

Employer_size_l Large employer: has 250+ employees 

(reference case) 

9: Apprentices employed by a large employer 

(250+ employees) are more likely to complete. 

Ind_Agric Employer in Agriculture sector 10: The probability of an apprentice 

completing will differ between sectors. 

Ind_Constr Employer in Construction sector 

(reference case) 

10: The probability of an apprentice 

completing will differ between sectors. 

Ind_Fishing Employer in Fishing sector  10: The probability of an apprentice 

completing will differ between sectors. 

Ind_Mining  Employer in Mining sector  10: The probability of an apprentice 

completing will differ between sectors. 

Ind_Man Employer in Manufacturing sector  10d: Apprentices in the manufacturing sector 

will be more likely to complete 

Ind_Energy Employer in Energy sector  10: The probability of an apprentice 

completing will differ between sectors. 

Ind_Retail Employer in Retail sector  10e: Apprentices in service industries will be 

more likely to complete. 

Ind_HotelRest Employer in Hotel & Restaurant 

sector  

10b. Apprentices in sectors with high labour 

demand relative to supply (e.g. health and 

social care, hotels and restaurants, education) 

are more likely to complete  

10c: Apprentices working in the Hotel and 

Restaurant sector are less likely to complete. 

10e: Apprentices in service industries will be 

more likely to complete. 

 

Ind_Transp Employer in Transport sector  10: The probability of an apprentice 

completing will differ between sectors. 
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Ind_Finance Employer in Finance sector  10e: Apprentices in service industries will be 

more likely to complete. 

Ind_RealEst Employer in Real estate, renting and 

business activities sector  

10e: Apprentices in service industries will be 

more likely to complete. 

Ind_public Employer in Public admin, defence 

and social security sector  

10e: Apprentices in service industries will be 

more likely to complete. 

Ind_Education Employer in Education sector  10b. Apprentices in sectors with high labour 

demand relative to supply (e.g. health and 

social care, hotels and restaurants, education) 

are more likely to complete  

10e: Apprentices in service industries will be 

more likely to complete. 

Ind_Health Employer in Health sector  10b. Apprentices in sectors with high labour 

demand relative to supply (e.g. health and 

social care, hotels and restaurants, education) 

are more likely to complete  

Ind_Oth_Pers Employer in Other community, 

social and personal service sector  

10e: Apprentices in service industries will be 

more likely to complete. 

Ind_PrivateH Employer in Private household 

sector  

10: The probability of an apprentice 

completing will differ between sectors. 

‘Training’ additional block 

TP_TrainingProvider Training provider is a private 

specialist provider (reference case) 

16: Apprentices with public sector providers 

will be more likely to complete than those 

with private providers. 

TP_college Training provider is a college 16: Apprentices with public sector providers 

will be more likely to complete than those with 

private providers. 

TP_Employer Training provider is an employer 16: Apprentices with public sector providers 

will be more likely to complete than those with 

private providers. 

TP_PublicSector Training provider is public sector 

organisation 

16: Apprentices with public sector providers 

will be more likely to complete than those with 

private providers. 

TP_ThirdSector Training provider is a third sector 

organisation 

16: Apprentices with public sector providers 

will be more likely to complete than those with 

private providers. 

VQ_Level_2 Apprentice is studying for 

qualification at SVQ level 2 (lowest) 

13: Apprentices at SVQ 2 will be less likely 

to complete than those at SVQ3. Apprentices 

at SVQ4 will be more likely to complete. 

VQ_Level_3 Apprentice is studying for 

qualification at SVQ level 3 

(reference case) 

13: Apprentices at SVQ 2 will be less likely 

to complete than those at SVQ3. Apprentices 

at SVQ4 will be more likely to complete. 
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VQ_Level_4 Apprentice is studying for 

qualification at SVQ level 4 (highest 

in the data) 

13: Apprentices at SVQ 2 will be less likely 

to complete than those at SVQ3. Apprentices 

at SVQ4 will be more likely to complete. 

‘Labour market context’ additional block 

AreaType_urban Apprentice lives in urban area 

(reference case) 

18a: Apprentices from accessible rural areas 

will be more likely to complete than urban 

apprentices 

18b: Apprentices from remote rural areas will 

be equally likely to complete as those from 

urban areas. 

AreaType_acc_rur Apprentice lives in accessible rural 

area 

18a: Apprentices from accessible rural areas 

will be more likely to complete than urban 

apprentices 

18b: Apprentices from remote rural areas will 

be equally likely to complete as those from 

urban areas. 

AreaType_rem_rur Apprentice lives in remote rural area 18a: Apprentices from accessible rural areas 

will be more likely to complete than urban 

apprentices 

18b: Apprentices from remote rural areas will 

be equally likely to complete as those from 

urban areas. 

Table 6.10: Final variables used in the logistic model 

Source: Author 

 

There were some variables initially considered for the model but later discarded.  Dummy 

variables were originally constructed to represent an apprentice’s residence in each of 

Scotland’s 32 local authority areas.  These variables were removed when the local authority 

unemployment variable U_rate_local was constructed, as the local authority variable was 

originally designed to be a proxy for economic conditions in the area, which was more directly 

represented by the local unemployment rate.  The start year of the apprentices was also 

originally included as 9 separate dummy variables.  This was later removed after the creation 

of the Scottish unemployment variable U_rate_Sco, as the start year was originally intended to 

represent fluctuations in the labour market. 



159 

6.10.3 Comparative probit regression model 

To compare with the logistic regression model above, a probit model was run using the same 

data, with Completer as the dependent variable and all blocks of independent variables 

included.  The fit of the probit model, summarised in table 6.11 below, was identical to that of 

the logit model.  Either model would therefore be suitable for the data in question.  In the end 

the logit model was chosen as the final model to be consistent with Gambin and Hogarth (2015) 

and LSC (2009a).   

Model Predicted 

percentage 

Cox and Snell R 

squared 

Nagelkerke R 

squared 

Logistic model: core + individual 

block + employer block + training 

block * 

77.5 0.034 0.051 

Probit model: Core + individual block 

+ employer block + training block  

N/A 0.034 0.051 

* This was selected as the final regression model 

Table 6.11: Goodness of Fit Statistics for Logistic and Probit Models 

 

6.11 RESEARCH ETHICS 

6.11.1 Overview 

The methodology employed in this research is largely quantitative, with only a small qualitative 

element.  Most of the ethical concerns are therefore around the quality, objectivity and integrity 

of the research process and the handling of data.  These concerns are dealt with first, and the 

ethical practices adopted around the qualitative interviews are dealt with separately.   

6.11.2 Data confidentiality 

One of the first ethical considerations was around the personal data held in the CTS apprentice 

data.  This contained personal and sensitive information relating to each apprentice’s name, 

address, gender, ethnicity, date of birth and disability.  While these demographic characteristics 

were of key interest in the analysis, individual names and personal identifiers were not.  
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Therefore, when exporting the data into SPSS for my own use, the first action was to strip out 

each apprentice’s name, full address and unique ID number.  Date of birth was also transformed 

into a variable representing their age at start year rounded to the nearest year.  This ensured that 

the apprentice details were fully anonymised as required by DPA (and now GDPR) regulations.  

Fully anonymised data cannot be used to link a person’s name to their sensitive data 

characteristics via an intermediary variable.  In addition to being anonymised, all apprentice 

data was held on secure password protected files. 

Another consideration was the data security around use of the IDBR employer data, which 

although not personal data, could identify small business owners and also contains 

commercially confidential details of the number of people employed by each business.  The 

key measures that had to be put in place to allow access to IDBR data were as follows. 

1. Permission: Permission was sought to use the data from Scottish Government 

statisticians for the purpose of developing a statistical model using matched data.  This 

was granted on the condition that no data or results were published that could directly 

or indirectly lead to the identification of disclosive data relating to any business.  This 

was straightforward to confirm as the results of the model in this PhD research will 

generate only regression coefficients and will not reveal individual (or even aggregate) 

descriptive statistics relating to employers.  Also, no information will be published that 

could lead to indirect disclosure through linking with other data. 

2. Security: Any individual level IDBR data were held in password encrypted files.  This 

is existing standard practice for SDS, but the same standards were upheld for data used 

for this PhD study.  All portable storage was double-protected through BitLocker and 

file encryption. 

3. Deletion: The IDBR data cut was deleted from all the author’s hard drives and 

portable storage once final analysis was complete. 

6.11.3 Objectivity 

As an employee of Skills Development Scotland analysing data sourced from Skills 

Development Scotland, the research conducted in this thesis is by definition not independent, 
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but I have made every effort to ensure that it is objective and impartial.  The aim of the research 

is not to evaluate or comment on the effectiveness of apprenticeship delivery in Scotland, but 

to conduct an unbiased analysis of the factors affecting apprenticeship completion.  I have 

approached the research as I would with any other organisation, and my personal views and 

experience do not impact on hypotheses formation or the data selection, collection and 

quantitative analysis.  The only element of the research that contains an element of subjective 

judgement is the interpretation of the findings in the discussion in chapter eight, where I have 

drawn on the experience of expert colleagues and some of my own knowledge of the Scottish 

labour market, together with the literature reviewed, to offer possible explanations for the 

findings.  I have made the origins of any comments and explanations clear in this discussion. 

A key factor underlining the objectivity of this research is the transparency of the process from 

the literature review to the formation of hypotheses.  A thorough review of relevant theoretical 

and empirical literature led directly to the formation of clear hypotheses and this process is 

stated clearly in table 6.3 earlier in this chapter.  The testing of these hypotheses has also been 

transparent.  Chapter seven clearly describes the analysis informing the significance of each 

variable in the model, and chapter eight clearly details the process of acceptance or rejection of 

each hypothesis. 

6.11.4 Research respondents 

The consultations with delivery professionals were also undertaken with consideration for 

research ethics.  I selected individuals to be interviewed based on their expertise in managing 

the Modern Apprenticeship programme in Scotland, and of the data contained in the CTS 

database.  For individuals interviewed I explained the purpose of the research and sought 

informed consent to take part.  Colleagues agreed to be interviewed voluntarily in the 

knowledge that findings would be used solely for the purpose of this research.  I also made it 

clear to interviewees that their responses would be treated confidentially, and that no comment 

would be attributed to any individual or job title.  Interview transcripts were stored 

anonymously as soon as they were written, ensuring that no comments could be traced back to 

an individual or job role, and all transcripts were password protected. 
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6.12 CHAPTER CONCLUSIONS 

This chapter has described the ontological and epistemological position taken in the research: I 

have adopted a realist ontology and objectivist epistemology and am conducting the research 

from a positivist theoretical perspective.  This is driven by a requirement to test for a causal 

relationship between measured variables, which lies at the heart of this thesis.  The research 

methodology employed is nomothetic as opposed to ideographic, in that it is deductive and 

quantitative, and aims to test clearly stated hypotheses.   

A review of the literature produced a number of hypotheses around factors affecting 

apprenticeship completion, and the identification of these factors led to the development of a 

conceptual model which aims to explain how broad groups of factors: apprenticeship 

characteristics; employer characteristics; training and delivery and the labour market context 

impact on an apprentice’s likelihood of completion.  This will be tested as an econometric 

model with the dependent variable the completion status of the apprentice.  The specific 

research method used is logistic regression of apprentice leavers covering eight years of data.  

The results of this analysis are detailed in chapter seven. 
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CHAPTER 7 - RESULTS 

7.1 INTRODUCTION 

The purpose of this chapter is to describe in detail the results of the final statistical model, 

outlining the significance of each variable included.  This chapter is not intended to discuss the 

results in relation to the research questions or detailed hypotheses formulated in chapter six – 

this is undertaken in the next chapter.   

7.2 RESULTS FROM THE STATISTICAL MODEL 

In chapter six the process for the selection of the statistical model was explained.  The model 

chosen was a binary logistic regression, based on a set of core variables similar to those used 

by Gambin and Hogarth (2015) to model apprenticeship completion in England, but with 

additional variables added to provide information on the apprentices, their employer and 

training provision. 

Table 7.1 summarises the full results from the logit model, using the variables specified in 

chapter six.  The variables are grouped into four broad categories: apprentice characteristics; 

employer characteristics; training and delivery; and labour market context.  A complete SPSS 

output for the model is provided in Appendix D.  Table 7.1 shows: the variable name; the Beta 

value (natural log of the odds ratio); the standard error; the p value together with an indicator 

of significance level and; the original odds ratio (Exp(B)).   

The Beta values in table 7.1 can be interpreted as the log of the likelihood of certain apprentices 

completing compared with others, a positive value indicating more likely to complete and vice 

versa.  To help explain the derivation of these values it is helpful to consider a simple didactical 

example.  If apprentices living in Glasgow had a 75% probability of completing, the odds of a 

Glasgow resident apprentice completing would be defined as:  
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Probability (completing) / probability (not completing) 

= (0.75) / (0.25) = 3        (7.1) 

In comparison, if an apprentice living elsewhere (the reference case) had a 60% probability of 

completing, the odds of him or her completing would be: 

Probability (completing) / probability (not completing) 

= (0.6) / (0.4) = 1.5        (7.2) 

The odds ratio of a Glasgow resident apprentice completing compared with the reference group 

(non-Glasgow resident) would therefore be: 

Odds (Glasgow resident completing) / odds (non-Glasgow resident completing) 

= 3 / 1.5 = 2         (7.3) 

This can be interpreted as the odds of a Glasgow resident apprentice completing being twice 

that of a non-Glasgow resident.  The value of the odds ratio greater than one reflects the fact 

that a Glasgow resident apprentice is more likely to complete.  The natural log transformation 

converts odds ratio values of greater than one into a positive value, and odds ratios of less than 

one into a negative value (with odds ratios of exactly one converted to zero).  This 

transformation is intuitively closer to the format of a Beta value in OLS regression and easier 

to interpret in a regression context than an untransformed odds ratio.  In the example case of a 

Glasgow resident apprentice, the Beta coefficient would have a positive value (0.693), 

indicating that a Glasgow resident apprentice would be more likely to complete: 

 β = ln (odds ratio)        (7.4) 

 β = ln (2) = 0.693        (7.5) 

Turning back to the study data and looking at ethnically non-white apprentices in figure 8.1 

below, the odds ratio of a non-white apprentice completing compared with the reference case 
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(white apprentice) is 0.708, in other words the odds of a non-white apprentice completing are 

0.708 times that of  a white apprentice.  When converted into a Beta value using the natural log 

transformation this produces a negative value, in this case -0.345. 

 B S.E. Sig. Exp(B) 

Apprentice characteristics     

Apprentice is non-white -.345 .081 .000*** .708 

Apprentice has a disability -.157 .162 .331 .854 

Apprentice is aged 19-24 .022 .024 .366 1.022 

Apprentice is aged 25 or over .181 .031 .000*** 1.198 

Apprentice is female .398 .082 .000*** 1.489 

Apprentice already holds a VQ .187 .037 .000*** 1.206 

Apprentice already holds a VQ at same 

or higher level 

-.141 .069 .041** .868 

Apprentice lives in SIMD quintile 1 area 

(most deprived) 

-.128 .030 .000*** .880 

Apprentice lives in SIMD quintile 2 area -.058 .030 .048** .943 

Apprentice lives in SIMD quintile 4 area  .031 .032 .321 1.032 

Apprentice lives in SIMD quintile 5 area 

(least deprived) 

.092 .035 .008*** 1.097 

Employer characteristics     

Small employer: 0-49 employees -.264 .026 .000*** .768 

Medium employer: 50-249 employees -.142 .029 .000*** .868 

Employer in Agriculture sector  .064 .143 .655 1.066 

Employer in Fishing sector  .178 .431 .679 1.195 

Employer in Mining sector  .827 .171 .000*** 2.286 

Employer in Manufacturing sector  .047 .056 .408 1.048 

Employer in Energy sector  .377 .114 .001*** 1.458 

Employer in Retail sector  -.038 .057 .509 .963 

Employer in Hotel & Restaurant sector  -.375 .069 .000*** .687 

Employer in Transport sector  -.012 .066 .853 .988 

Employer in Finance sector  .460 .086 .000*** 1.583 

Employer in Real estate, renting and 

business activities sector  

-.066 .053 .211 .936 

Employer in Public admin, defence and 

social security sector  

.058 .074 .428 1.060 

Employer in Education sector  -.125 .076 .100 .882 

Employer in Health sector  -.110 .069 .111 .896 
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Employer in Other community, social 

and personal service sector  

-.045 .068 .505 .956 

Employer in Private household sector  -1.244 1.423 .382 .288 

Training and delivery     

Accounting framework -.045 .368 .902 .956 

Automotive framework -1.214 .096 .000*** .297 

Children’s Care framework -.290 .239 .224 .748 

Construction framework .036 .081 .659 1.036 

Customer Service framework -.262 .097 .007*** .769 

Driving Goods Vehicles framework .392 .118 .001*** 1.480 

Electrotechnical/Electrical Installation 

framework 

.285 .108 .009*** 1.329 

Engineering framework -.091 .088 .301 .913 

Financial Services framework -.365 .159 .021** .694 

Food and Drink framework -.038 .078 .627 .963 

Freight Logistics framework .478 .068 .000*** 1.614 

Hairdressing and Barbering framework -.321 .167 .055* .726 

Health and Social Care framework -.408 .122 .001*** .665 

Hospitality framework -.051 .092 .576 .950 

Management framework -.094 .099 .341 .910 

Plumbing framework .408 .124 .001*** 1.503 

Retail framework -.246 .092 .008*** .782 

Vehicle Maintenance and Repair 

framework 

.970 .123 .000*** 2.637 

Other framework not classified above .083 .080 .297 1.087 

Training provider is a college -.203 .036 .000*** .816 

Training provider is the employer -.151 .043 .000*** .860 

Training provider is a public sector 

organisation 

.043 .064 .498 1.044 

Training provider is a third sector 

organisation 

.130 .047 .006*** 1.139 

Apprentice studying at VQ level 2 .041 .025 .098* 1.042 

Apprentice studying at VQ level 4 .505 .081 .000*** 1.657 

Gender/framework interaction     

Female*Accountancy interaction  -1.410 .423 .001*** .244 

Female*Automotive interaction -1.599 .573 .005*** .202 

Female*Children’s Care interaction .095 .243 .696 1.099 

Female*Construction interaction -.800 .214 .000*** .449 

Female*Customer Service interaction -.268 .118 .023** .765 
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Female*Driving Goods Vehicles 

interaction 

.850 .446 .057* 2.340 

Female*Electrotechnical/Electrical 

Installation interaction 

.529 1.041 .611 1.698 

Female*Engineering interaction -1.070 .229 .000*** .343 

Female*Financial Services interaction .666 .218 .002*** 1.946 

Female*Food and Drink interaction .695 .120 .000*** 2.003 

Female*Freight Logistics interaction .471 .243 .052* 1.602 

Female*Hairdressing and Barbering 

interaction 

-.251 .170 .140 .778 

Female*Hospitality interaction -.141 .097 .149 .869 

Female*Health and Social Care 

interaction 

-.283 .127 .026** .754 

Female*Management interaction -.227 .127 .074* .797 

Female*Plumbing interaction -.806 .666 .226 .447 

Female*Retail interaction -.214 .105 .041** .807 

Female*Vehicle Maintenance and 

Repair interaction 

-1.025 .575 .075* .359 

Female*Other not classified interaction -.791 .105 .000*** .453 

Labour market context     

Scottish unemployment rate -.062 .014 .000*** .940 

Local authority unemployment rate .028 .004 .000*** 1.028 

Apprentice lives in accessible rural area -.024 .032 .464 .977 

Apprentice lives in remote rural area .179 .051 .000*** 1.196 

Constant 1.585 .133 .000*** 4.881 

Table 7.1: Logit model output for apprentice completion 

Dependent variable: Completion status (binary) 

*significant at 10% level 

** significant at 5% level 

*** significant at 1% level 

Note: a p value of .000 indicates a p value of <.001  

7.2.1 Apprentice characteristics 

Looking first at the characteristics of apprentices in the model, apprentices who were ethnically 

non-white were significantly less likely to complete than white apprentices.  Those who had a 

self-reported disability were no more or less likely to complete than those who do not, although 

this may reflect the way data on disability was collected and is discussed further in the next 
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chapter.  Female apprentices were more likely to complete their apprenticeship than males – all 

other things being equal3.  Apprentices aged 25 or over were also more likely to complete than 

those aged under 19, although those aged 19-24 were no more or less likely to complete than 

younger MAs.   

Apprentices who already hold a VQ qualification were statistically more likely to complete than 

those who don’t, but interestingly those who already hold a VQ at the same or a higher level 

than that being studied for were less likely to complete than those who don’t.  Individuals 

studying at VQ level 4 (high level) were more likely to complete than those in the reference 

case of studying at VQ level 3 and, unexpectedly, those studying at VQ level 2 (low level) were 

also more likely to complete. 

Examining the likelihood to complete by level of deprivation at an apprentice’s home address, 

results are shown with respect to a reference case of SIMD quintile 3 – the mid-level of 

deprivation.   The results show that those resident in SIMD quintiles 1 (most deprived) and 2 

(deprived) were significantly less likely to complete their apprenticeship than those in the 

reference case, all else being equal.  Conversely, apprentices who were resident in SIMD 

quintile 5 (least deprived) were significantly more likely to complete.   

7.2.2 Employer characteristics 

Turning to employer characteristics, an examination of coefficients of employer size, taking 

apprentices employed by large employers (250 employees and over) as the reference case, 

showed that apprentices employed by both small and medium-sized employers were less likely 

to complete than those in the reference case.  Looking at the industry sector of the employer (as 

opposed to the subject framework), results are shown compared with a reference case of the 

construction sector.  The construction sector offers a useful benchmark as it is a traditional trade 

and is therefore an easily understood reference point for most people.  It also has a high number 

 

3 The value in table 7.1 applies only to apprentices undertaking the Business and Administration MA – the reason 

for this is explained in section 6.10.3 (equation 5.4) and is expanded on in chapter seven. However, females overall 

are also significantly more likely to complete – see Appendix E. 
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of participants.  The model results show that apprentices employed in three sectors were 

significantly more likely to complete than those employed in construction: mining, energy and 

finance.  There was only one sector where individuals were significantly less likely to complete 

than those employed in the reference sector, this was the hotel and restaurant sector. 

7.2.3 Training and delivery 

Looking at occupation framework, the results are shown with respect to Business 

Administration as the reference case to match the approach by Gambin and Hogarth (2015).  It 

is also an appropriate reference case to use in the Scottish context as it was one of the larger 

frameworks with 6,616 starts over 2007-15.  Compared to Business Administration there were 

five frameworks where apprentices were significantly more likely to complete, holding all other 

factors equal.  These were: Driving Goods Vehicles; Electrotechnical; Freight and Logistics; 

Plumbing; and Vehicle Maintenance and Repair.  There were also six frameworks where 

apprentices were significantly less likely to complete.  These were: Automotive (excluding 

Vehicle Maintenance and Repair); Customer Service; Financial Services; Hairdressing; Health 

and Social Care; and Retail.     

The results for occupation framework are shown for the analysis in this thesis compared with 

key evidence identified in the literature review in table 7.2 below.  It should be noted that 

because interaction terms for female gender and framework are included in the model, the 

framework coefficients in isolation apply only to male apprentices (the reference group), as 

explained in section 6.10.3, equation 6.5 (see also for example Grotenhuis and Thijs, 2015).  In 

several frameworks female apprentices have significantly different likelihoods of completion, 

which is explored in section 7.2.4 below.  The exception to this is where the interaction 

coefficient is insignificant or positive and the effect of framework relative to the reference case 

is significantly positive: this applies to Electrical, Driving Goods Vehicles, Freight Logistics 

and Plumbing.  Because the coefficient for female is also positive, there are no influences to 

alter the positive significance of these frameworks on female apprentices.  This is not to say 

that male and female apprentices are equally likely to complete these frameworks, just that both 

male and female apprentices are both more likely to complete relative to the reference case of 

Business Administration. 
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The picture in table 7.2 is mixed; there is little consistency in findings on the association of 

framework with completion across studies, with the exception of Automotive, Retail and 

Freight and Logistics.     

Framework Thesis model 

results for 

Scotland 

Bursnall et al 

(2017) 

(England) 

Gambin and 

Hogarth (2015) 

(England) 

Stromback and 

Mahendran 

(2010) (Australia) 

Advanced fitness  +   

Aerospace    + 

Agriculture    - 

Automotive -  -  

Accountancy NS + NS  

Business Administration Reference case + Reference case  

Child care NS + -  

Civil operations    - 

Clothing/Footwear/Textiles    - 

Construction NS NS - NS 

Cookery    - 

Customer service - + -  

Driving goods vehicles + -   

Electrical + + - + 

Engineering NS - - + 

Exercise and fitness  NS   

Floristry    - 

Food and drink 

(processing) 
NS +  - 

Freight and logistics/ 

Warehousing and storage 

+ +   

Funeral    + 

Furnishing    - 

Glass industry  +   

Hairdressing - + - - 

Health and social care - Reference case - - 

Health dental nursing  +   

Horticulture    - 

Hospitality NS + -  

IT application  +   
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IT software, web and 

telecoms 
 +   

Laundry and dry cleaning    - 

Management NS +   

Plumbing + NS - + 

Printing    + 

Racing (Jockey)    - 

Retail - -  - 

Sales and telesales  NS   

Supporting Teaching & 

Learning in School 
 +   

Sporting excellence  +   

Vehicle maintenance and 

repair 
+ + -  

Table 7.2: Summary of model results compared with evidence on the impact of framework 

on completion 

Key 

Positively associated with completion + 

Negatively associated with completion - 
Not significant NS 
Not tested  

 

Table 7.2 Notes:  

1) Due to the large number of frameworks covered, for clarity only Advanced (Level 3) Apprenticeship 

titles are shown for Bursnall et al.  

2) Effects are shown relative to the reference case for Bursnall et al. and Gambin and Hogarth 

3) Effects shown are marginal probabilities for Stromback and Mahendran 

 

An examination of the type of training provider an apprentice trained with is undertaken with 

respect to private sector providers as the reference case.  Private providers are by far the most 

common supplier of apprenticeship training in Scotland, with over 73 per cent in the data 

undertaking their training with this type of provider.  The results showed that apprentices who 

had either colleges or their employer as a training provider are significantly less likely to 
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complete, whereas individuals who had a third sector provider were more likely to complete 

than those with private training providers. 

7.2.4 Gender/framework interaction 

Looking at the interaction between gender and occupation framework, the coefficients for 

female apprentices undertaking each framework were calculated with respect to males 

undertaking the same framework, as detailed in section 6.10.3.  It is worth noting that within 

each framework there are substantially differing proportions of male and female apprentices.  

Table 7.3 summarises the gender breakdown of each framework in the study data: over 97 per 

cent of starts in the Children’s Care framework were female compared with just over 1 per cent 

in the Electrotechnical framework. 

Framework Number of female starts 

 

Percentage of starts who are 

female 

Children’s care 3,274 97.1% 

Hairdressing and barbering 3,554 92.3% 

Health and social care 4,254 86.2% 

Business administration 4,860 73.5% 

Accounting 163 69.1% 

Customer Service 2,312 59.8% 

Retail 3,526 58.8% 

Hospitality 5,700 56.2% 

Financial Services 412 55.3% 

Management 1,706 47.7% 

Food and Drink 1,503 42.9% 

Driving Goods Vehicles 74 8.4% 

Freight Logistics 251 5.7% 

Engineering 110 3.3% 

Plumbing 20 2.0% 

Construction 173 1.8% 

Vehicle Maintenance and Repair 22 1.7% 

Automotive 23 1.5% 

Electrotechnical 22 1.1% 

Table 7.3: Share of female apprentice starts by occupation framework 2007-15 
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Source: Female starts sourced from the CTS data used in the analysis 

As explained in section 6.9.3, the interaction coefficients for female*framework show the 

impact of undertaking a framework on the likelihood to complete if an apprentice is female: β3 

in equation 6.7.  Whether a female apprentice is more likely to complete a specific framework 

compared to a male apprentice completing the same framework will be the effect of being 

female (female coefficient) plus the effect of undertaking that framework if (and only if) female 

(female*framework): β1 + β3 in equation 6.8 . 

The effect of framework for female versus male apprentices is summarised for all significant 

interaction variables in table 7.4 below. 

Framework Female*framework 

coefficient 

Female coefficient Gender difference in 

likelihood to 

complete 

Accounting -1.410*** .398*** -1.012 

Automotive -1.599*** .398*** -1.201 

Construction -.800*** .398*** -0.402 

Customer Service -.268** .398*** 0.13 

Driving Goods Vehicles .850* .398*** 1.248 

Engineering -1.070*** .398*** -0.672 

Financial Services .666*** .398*** 1.064 

Food and Drink .695*** .398*** 1.093 

Freight Logistics .471* .398*** 0.869 

Health and social care -.283** .398*** 0.115 

Management -.227* .398*** 0.171 

Retail -.214** .398*** 0.184 

Vehicle Maintenance and Repair -1.025* .398*** -0.627 

Other -.791*** .398*** -0.393 

Table 7.4: Impact of framework on likelihood of female apprentices to complete 

Note: The reference framework is Business Administration. Likelihood to complete is relative to this. 

 

Examining the interaction variable coefficients, there are four frameworks where undertaking 

that framework significantly increased female apprentices’ likelihood to complete relative to 

males.  These are: Driving Goods Vehicles; Financial Services, Food and Drink and Freight 



174 

Logistics.  Likewise, there are nine frameworks (plus the other catch-all) where undertaking 

that framework significantly decreased female apprentices’ likelihood to complete.  These are: 

Accountancy; Automotive; Construction; Customer Services; Engineering; Health and Social 

Care; Management; Retail; and Vehicle Maintenance and Repair.   

The interaction coefficients are useful as they show the effect of the MA framework specifically 

on female apprentices relative to their male counterparts. For example, undertaking the 

Accounting  framework significantly reduces the likelihood of a female apprentice completing 

compared with a male apprentice. In the case of Accounting, female apprentices are also less 

likely to complete overall than males, as the (negative) effect of undertaking the Accounting 

framework for a female swamps the (positive) effect of being female. However, it does not 

always hold that the interaction effect of the framework dictates the absolute difference in 

likelihood to complete; for example, undertaking the Customer Service framework significantly 

reduces the likelihood of female apprentices to complete relative to their male counterparts, but 

not by enough to offset the inherent advantage of being female – hence female Customer 

Service apprentices are more likely to complete than males undertaking that framework. 

Because the model provides a direct measure of the statistical significance of the interaction 

coefficients – the effect of the framework on likelihood to complete for female MAs – the 

discussion in chapter eight focuses on this, but it is worth noting that this is not the same 

measure as the absolute gender difference in likelihood to complete. 

7.2.5 Labour market context 

Finally, looking at the labour market context, coefficients were calculated for the quantitative 

value of the unemployment rate in both Scotland and apprentices’ local authority of residence 

in their starting year.  A higher Scottish unemployment rate was associated with apprentices 

being significantly less likely to complete, whereas a higher local unemployment rate was 

associated with apprentices being significantly more likely to complete.  There are a number of 

possible reasons for this apparent dichotomy, which are discussed in the next chapter. 

The analysis on rurality of residence, taking urban residence as the reference case, showed that 

apprentices who were resident in remote rural locations were more likely to complete than those 
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in the reference case.  Those resident in an accessible rural area were no more or less likely to 

complete than apprentices in urban areas. 

7.3 CHAPTER CONCLUSIONS 

The final logistic model produced numerous statistically significant findings regarding 

characteristics of apprentices, employers, training and the labour market that are associated with 

the likelihood of an apprentice to complete.  The results undoubtedly provide an interesting 

basis for discussion in the next chapter.  In the next chapter the results are discussed with respect 

to both the original hypotheses and interview feedback. 
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CHAPTER 8 – DISCUSSION 

8.1 INTRODUCTION 

The purpose of this chapter is to reflect on the findings outlined in chapter seven with respect 

to the literature on labour market theory and apprenticeship completion.  Moreover, this chapter 

will discuss the findings in relation to the original research questions and hypotheses presented 

in chapter six.  Undertaking this process of interrogation and reflexion will allow for a critique 

of the conceptual model of apprenticeship completion developed in chapter six and provide a 

basis for modification of this if necessary.  The discussion will examine the findings within the 

context of Scottish apprenticeship policy and delivery, and the Scottish labour market, as well 

as outlining reasons for differences and similarities with similar research on apprenticeship 

completion conducted in other countries. 

The conceptual model proposes that factors specific to the apprentice, employer, training and 

labour market context are likely to affect the likelihood of an individual to complete their 

apprenticeship.  To recap, the model led to four research questions. 

RQ1: Will inherent characteristics of an apprentice such as age, gender, ethnicity and social 

class affect the likelihood of completing an apprenticeship? 

RQ2: Will the type of employer, for example size, sector and internal labour market affect the 

likelihood of an apprentice completing? 

RQ3: Will the type of training undertaken, including occupation framework, type of provider 

and VQ level impact on the likelihood of an apprentice completing? 

RQ4: Will national, local and sectoral labour market conditions during an apprentice’s 

employment such as unemployment rate, alternative employment choice and anticipated wage 

returns affect an apprentice’s likelihood to complete? 

Within these research questions, the review of literature generated 18 individual detailed 

hypotheses around factors that have been found to, or might be expected to, influence the 
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probability of apprenticeship completion.  The remainder of this chapter tests these hypotheses 

for Scottish MAs referring to the logistic regression results. 

8.2 APPRENTICE CHARACTERISTICS 

8.2.1 Gender 

Earlier evidence on the influence of the personal characteristics of an apprentice on their 

likelihood to complete is fairly consistent.  Looking first at the impact of gender, a key 

hypothesis emerged from the literature review (Bursnall et al., 2017; Gambin and Hogarth, 

2015; LSC, 2009a). 

H1: Female apprentices are more likely to compete their 

apprenticeship than male apprentices 

Accepted 

 

This finding has to be viewed within the context of the model specification.  As described in 

section 6.10.3, because the model includes interaction terms of female*[framework] the 

significance of the variable female in isolation applies only to apprentices undertaking the 

Business and Administration framework because of the interaction terms included for all other 

frameworks (see for example Grotenhuis and Thijs, 2015).   Previous research (Bessey and 

Backes-Gellner, 2007; Gambin and Hogarth, 2015; Kelly et al., 2015) has shown that the 

probability of completing for men and women is influenced differently by the apprenticeship 

framework undertaken, as represented by the interaction terms in this model.  The findings on 

gender and completion are therefore most accurately viewed in the context of framework, 

discussed later in section 8.4.4.    

Despite this, it is worth investigating the impact of the female variable alone.  Gambin and 

Hogarth (2015) ran a model for English apprenticeship data without gender and framework 

interaction terms and found that female apprentices are significantly more likely to complete, 

controlling for all other variables.  A comparable model was run for the Scottish data in this 

thesis and the results also show that female apprentices in Scotland are significantly more likely 
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to complete – the results for this model are presented in Appendix E.   H1 is therefore supported 

by the evidence from this research: female apprentices are significantly more likely to complete 

their programme when controlling for other possible variables.  One difference is found with 

respect to gender in this thesis compared with Gambin and Hogarth (2015).  When the 

interaction terms of female gender by framework are included in this thesis’ model, the dummy 

female variable indicting gender remains statistically significant, in contrast to Gambin and 

Hogarth’s model for England.  This finding suggests that female apprentices undertaking the 

reference case Business and Administration framework are significantly more likely to 

complete in Scotland, but not in England.   

It is also worth noting that recent annual achievement rates are roughly equal for men and 

women in Scotland.  The data used in this thesis actually shows that the completion rate for 

female apprentices in Scotland (75.2%) is very slightly lower than that of male apprentices 

(76.0%) over 2007-15. This may be because, for example, a higher percentage of female 

apprentices reside in the most deprived Scottish Index of Multiple Deprivation (SIMD) areas, 

or that more female apprentices work for small employers, both of which are true and are 

controlled for explicitly in this thesis by variables measuring SIMD quintile and employer size.  

With these controls in place, the impact of being female increases an apprentice’s likelihood of 

completing. This is supported by Ball and John (2005) who note that much of the variation in 

the Australian completion rate by gender can be explained by differences in other factors. 

8.2.2 Ethnicity 

Existing research suggest that non-white apprentices are less likely to complete their 

programme when based in countries where most apprentices are white (Ball and John, 2005; 

Bursnall et al., 2017; Gambin and Hogarth, 2015; Laporte and Muller, 2011).  Ethnically non-

white apprentices also have lower completion rates in white-dominated occupations (Kelly et 

al., 2015).  This produced the following hypothesis. 
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H2: Ethnically white4 apprentices will have a higher 

probability of completion than non-white apprentices. 

Accepted 

 

Hypothesis H2 is supported by the findings from this research.  Ethnically non-white 

apprentices in Scotland in the analysis period are significantly less likely to complete, when 

controlling for other variables.  While this finding could be due to prejudice among employers, 

it is reasonable to assume that any prejudice would be reflected in selection bias among 

employers and would therefore affect recruitment rather than completion.  Unpublished data 

for Scotland (Skills Development Scotland, 2015c) suggests that ethnically non-white 

apprentices are equally likely to apply for apprentices as their white counterparts, but less likely 

to start an apprenticeship, which may reflect either a selection bias or a conscious choice not to 

follow-up on an open application by non-white candidates.   

Alternatively, the lower likelihood of completion among non-white apprentices may reflect 

cultural pressures regarding work or learning among different ethnic groups, or non-white 

apprentices feeling isolated within the workplace (Kelly et al., 2015), and that a critical mass 

of non-white apprentices is required in white male dominated occupations such as construction 

(Greed, 2000) to address this.  Ethnically non-white apprentices make up only 1.2 per cent of 

the MA leavers data so are under-represented compared with the 4 per cent of ethnically non-

white residents in the population as a whole at the time (Scotland’s Census, 2011).  Overall 

there is substantial international literature to support the finding of lower completion rates 

among black and minority ethnic apprentices in western countries (Gambin and Hogarth, 2015; 

Ball and John, 2005; Laporte and Muller, 2011; Bursnall et al., 2017) but relatively little 

published research on the explanation for this.  This is also true for the higher education sector, 

where Richardson (2015) finds differences in attainment by ethnicity but notes that once the 

effect of entry qualifications is controlled for, remaining differences are unexplained.  It may 

be the case that potential discrimination (real or perceived) is swamping the earnings effect of 

 

4 Apprentice ethnicity data are reported by ethnic group aligned with Scottish Government guidance on ethnicity 

https://www.gov.scot/Resource/0039/00394314.pdf . Non-white groups are combined in this research to increase 

statistical significance.  

https://www.gov.scot/Resource/0039/00394314.pdf
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human capital investment for these apprentices, thereby reducing their incentive to complete.  

Further research into the causes of non-completion among non-white apprentices should be a 

priority. 

8.2.3 Disability 

Published research on the influence of disability on completion was less extensive than for 

ethnicity, however there was sufficient evidence to lead to the following hypothesis. 

H4: Apprentices with a disability are less likely to complete 

than those without a disability 

Rejected 

 

Hypothesis H4 was not supported by this research: the probability of disabled apprentices in 

Scotland completing does not differ significantly from non-disabled apprentices.  This finding 

may be because at the time data was collected for the analysis (2007-15) disability was self-

reported by apprentices and a reluctance to report may have led to inaccurate classification and 

a lower disabled count.  Under-reporting could be a particular problem among those with less 

visible disabilities as these individuals with, for example, mental health or long-term health 

conditions such as HIV, ME or chronic pain may feel under pressure to prove they have a 

disability (Wales TUC Cymru, 2018).  Apprentices recorded as disabled may therefore be 

biased towards those with more physical disabilities who would be encouraged to (or feel that 

they should) report.  Since 2016, the procedure for collecting disability status from new 

apprentices in Scotland has improved as capacity has been built in the provider network to make 

apprentices more comfortable reporting all types of disability.  Future research may find that 

disability becomes a significant factor in completion. 

8.2.4 Age 

There is a reasonable consensus among earlier research that older apprentices are more likely 

to complete than younger apprentices (e.g. Ball and John, 2005; Bursnall et al., 2017).  This is 

also supported by human capital theory on the opportunity cost of training for older workers, 
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specifically that older apprentices are likely to have a higher opportunity cost in terms of 

foregone non-apprentice earnings (Becker, 1962; Ben-Porath, 1967; Haley, 1973) and have 

more incentive to realise a return on that cost.  The hypothesis on the impact of age is therefore: 

H5: Older apprentices will be more likely to complete than 

younger apprentices. 

Accepted 

 

This hypothesis is supported by the findings of the research, although only for apprentices aged 

25 or over.  Apprentices aged 19-24 are not significantly more likely to complete than those 

aged 16-19.  The effect of age on completion in Scotland could reflect a greater awareness of 

the importance of completing an apprenticeship among those aged 25 and over.  It may also 

suggest that more mature apprentices have developed a better work ethic and have had more 

work experience, so will be less likely to drop out due to the ‘shock’ of being placed in a full-

time work environment.  Additionally, older apprentices may be more settled in their career and 

therefore less likely to leave their apprenticeship, in line with findings by Ball and John (2005), 

who propose that workers aged 25 and over have lower rates of labour market mobility and that 

this may explain the higher apprentice completion rate among that age group.  Looking at costs 

of training, human capital theory suggests that the opportunity cost of training in terms of 

foregone earnings will usually be higher for older workers as they are more likely to be in a 

higher-paid job prior to starting training (Becker, 1962; Ben-Porath, 1967; Haley, 1973) and 

will be more incentivised to complete their training to recoup this cost.  This is unlikely to be a 

major factor for most older apprentices in Scotland however, as 87 per cent of apprentices aged 

25 and over are already in employment with the same employer at commencement (Skills 

Development Scotland, 2016a) and would be unlikely to experience a reduction in  pay unless 

changing career or employer.  From the benefits perspective, it may also be the case that the 

wage and/or employment returns to undertaking an apprenticeship are higher for older workers; 

previous research on the returns to FE and HE in Scotland has found that returns to education 

are higher to older (although not the oldest) workers (Gasteen and Houston, 2007). 

Younger apprentices (and younger workers in general) are more likely to change job, and this 

has been the case across generations (Pew Research Center, 2017).  Younger apprentices may 

be tempted away to a job paying a higher wage, as the apprenticeship wage for those aged 16–
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18 and age 19 in their first year in Scotland (and England) is lower than the national minimum 

wage (BEIS, 2017).  Feedback from interviews for this research with policy and delivery 

professionals suggests they are also more likely to be dismissed for a variety of reasons 

including inappropriate use of social media.  There are several possible influencing factors on 

younger apprentices’ probability of completing that are not explored in this model due to data 

limitations.  For example, it would be useful to examine the impact of being a care leaver and 

if there is a background of work in their family. 

8.2.5 Existing qualifications 

Previous research suggests that existing qualifications are a proxy for ability and that 

apprentices with higher levels of prior qualification will be more likely to complete an 

apprenticeship (Gambin and Hogarth, 2015).  Human capital theory also suggests that more 

able workers will have a greater incentive to invest in training, as they will be likely to receive 

a higher wage return than less able workers (Becker, 1962).  With this in mind, the following 

hypothesis is proposed. 

H7: Apprentices with higher levels of existing qualifications 

will be more likely to complete. 

Inconclusive 

 

The data from CTS used in the model does not include data on school or other academic 

qualifications, so cannot directly test this hypothesis.  It does provide a measure on whether an 

existing vocational qualification is held which would lead to the acceptance of H7, as 

apprentices with an existing VQ are more likely to complete.  However, possession of existing 

vocational qualifications is a special case, as duplication of qualification is a potential issue, 

and would be better suited to testing the following hypothesis. 

H15: Apprentices qualified at a lower vocational level than 

they are currently studying will be more likely to complete.  

Those qualified at the same or higher level will be less likely. 

Accepted 
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Hypothesis H15 is supported by this research.  Apprentices who already hold a VQ at the same 

level or higher are less likely to complete when controlling for other possible variables.  This 

finding may be because an apprentice who holds an equal or higher level VQ stands to gain 

little from their apprenticeship and may be less motivated to complete.  These individuals 

holding an equal or higher level of VQ may be instructed by their employer to undertake an 

apprenticeship as a condition of their employment, possibly as an accreditation for prior 

experience, and may therefore have little self-motivation to complete.  Some apprentices may 

also not appreciate the added value (core skills and work experience) of an apprenticeship over 

a taught VQ that they already hold at the same level, and therefore be less motivated to 

complete.   

Conversely, it stands that apprentices who already hold a vocational qualification at a level 

below that they are studying for are associated with a higher probability of completion, in line 

with other studies, and possibly reflecting a willingness to learn or being on a career trajectory, 

as proposed by Hughes and Monteiro (2005).  The direction of causality could be either way 

here – an intrinsically driven apprentice will be more likely to be training at a higher level than 

previously and will also be more motivated to complete, or alternatively the reward of a higher-

level qualification may act as the extrinsic drive to complete.   

8.2.6 Social deprivation 

Evidence from earlier research suggests that university students who are resident in the most 

socially deprived areas have consistently poorer completion rates, even when controlling for 

school education outcomes (Mountford-Zimdars et al., 2015).  Assuming this is also true for 

apprentices leads to the following hypothesis. 

H8: Apprentices resident in more deprived localities will be 

less likely to complete. 

Accepted 

 

The findings from the logistic model support this hypothesis.  Apprentices from more deprived 

postcode areas in Scotland are associated with lower levels of completion when controlling for 

other variables.  Those resident in the most deprived SIMD quintiles one and two are 
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significantly less likely to complete than those in the reference case (SIMD quintile three).  

Conversely, apprentices resident in the least deprived areas of Scotland (SIMD quintile five) 

are significantly more likely to complete.  This finding is intuitive and in line with previous 

research on learners (Department for Education, 2018b; Mountford-Zimdars et al., 2015), 

although interestingly the DfE (2018a) study in England finds the association is strong for FE 

learners but not for apprentices.   

As the Scottish SIMD ranking contains measures of employment, income, health, education, 

skills and training, geographic access, crime and housing, there are a wide range of possible 

influences on MA completion.  For example, apprentices from more deprived backgrounds are 

more likely to come from workless families and receive less family support, both emotional 

and financial, to undertake an apprenticeship, and a network of family and friends has been 

shown to improve the probability of completion (Harris and Simons, 2005).  Apprentices 

resident in deprived areas may have a sparser social network or may have a social network 

populated by members who have low levels of human and social capital – both of these factors 

have been shown to influence employment (Gayen et al., 2010).  Those in the least deprived 

areas are also more likely to be in catchment areas for the best performing schools in Scotland 

and are therefore more likely to have better qualifications – pupil performance is one of the 

education sub-measures that were used to construct the 2009 SIMD (Scottish Government, 

2009).  Mountford-Zimdars et al., (2015) argue that a key driver of student outcomes for 

students in low socio-economic groups is lower levels of prior attainment, which could also 

apply to apprentices here, but is not tested as data on school attainment was unavailable.   

Although there is comparatively little prior research on the effects of deprivation on 

apprenticeship completion, there is considerable evidence on the effects of deprivation on 

university progression and attainment (Mountford-Zimdars et al., 2015; Quinn, 2013; 

Stevenson and Lang, 2010).  Some of the pressures linked to low socioeconomic status on 

apprentices may be similar to those affecting university and college students, for example 

financial pressures, social integration and lack of support networks, although financial pressures 

should be less of an issue, particularly for apprentices aged 19 or over, paid above the apprentice 

minimum wage.  Finally, evidence from the interviews conducted for this thesis suggests that 

apprentices in less deprived areas are less likely to be involved with crime or have to leave an 
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apprenticeship because of pregnancy; and also more likely to have the financial capital to 

survive on a low apprenticeship wage while training. 

8.3 EMPLOYER CHARACTERISTICS 

8.3.1 Employer size 

The literature review revealed strong evidence that apprentices employed with larger employers 

are more likely to complete (Dickie et al., 2011; Johnson and Devins 2008; Karmel and Roberts, 

2012; LSC, 2009a; Snell and Hart, 2008).  This produced the following hypothesis. 

H9: Apprentices employed by a large employer (250+ 

employees) are more likely to complete. 

Accepted 

 

This hypothesis is supported by the results from the model.  Apprentices employed by both 

small and medium-sized employers are significantly less likely to complete than those 

employed in the control group of a large employer.  This finding is in line with the previous 

empirical research referenced above (e.g. LSC, 2009a).  Obtaining an apprenticeship with a 

large employer is often highly competitive and evidence from research outlined earlier suggests 

that apprentices attach more prestige to working with larger employers and value 

apprenticeships with them more highly.  Employment with larger employers may also be more 

secure with less risk of non-completion due to redundancy (Wagner, 1997) and have other 

advantages such as collective union bargaining which enhance apprentice satisfaction (Snell 

and Hart, 2008).  Additionally, larger employers are more likely to have established structured 

mentoring and support programmes in place (Bednarz, 2014; Snell and Hart, 2008) and a more 

systematic approach to training (Karmel and Roberts 2012) including, for example, support 

from a dedicated line manager and in-house training in core skills such as presentation and 

communication.  And of course, there is likely to be greater peer support if an employer has 

several apprentices, which can encourage completion (Gallacher et al., 2004).   
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For smaller employers, the opportunity cost of allowing one apprentice time off work to 

undertake off-the-job training will be relatively high, even for existing employees where there 

is no additional wage required.  Anecdotal evidence suggests apprentices in smaller companies 

may also be more prone to personality clashes with charismatic business owners, some of who 

may be new to managing trainees, although there is no formal research to support this.  This 

would be less likely in a larger firm with dedicated trained line managers and human resource 

management support.  And although all MA employers in Scotland receive support from 

training providers, Johnson and Devins (2008) argue that apprentice training support systems 

are often not structured towards the specific requirements of SMEs. 

8.3.2 Industry sector 

In general, evidence from previous studies has shown that the probability of completion differed 

between the industry sector of the employer when controlling for other variables (Black and 

Lynch, 1996; Stromback and Mahendran, 2010).  This leads to Hypothesis H10 and several 

sub-hypotheses as detailed below. 

H10: The probability of an apprentice completing will differ 

between sectors.  

Specifically: 

Accepted 

H10a: Apprentices in sectors with higher wages on 

completion will be more likely to complete. 

Accepted 

H10b: Apprentices in sectors with high labour demand 

relative to supply (e.g. health and social care, hotels and 

restaurants, education) are more likely to complete.  

Inconclusive 

H10c: Apprentices working in the hotel and restaurant 

sector are less likely to complete. 

Accepted 

H10d: Apprentices in the manufacturing sector will be 

more likely to complete.  

Rejected 
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H10e: Apprentices in service industries will be more likely 

to complete.  

Inconclusive 

 

The evidence from the regression model supports H10 overall, as the probability of an 

apprentice completing in four industry sectors (mining, energy, hotels and restaurants and 

Finance) is significantly different from that of the reference sector (construction).  It is 

important to note that the effect of the employer’s industry is separate from the apprentice’s 

occupation or framework.  For example, an apprentice could be undertaking a Business and 

Administration MA with a construction employer or a finance employer, both of which might 

offer a different employment experience and will reflect the relative job security in the industry 

sector and the importance that sector attaches to employees having an apprenticeship 

qualification. 

Considering the effect of wages on completion, the model results show that two of the industries 

most significantly (at the one per cent level) associated with a higher likelihood of completion 

compared with the reference case of construction are the primary sectors of mining and energy.  

These sectors pay on average among the highest of all industries, with median annual earnings 

for mining (which includes oil and gas extraction) around double the Scottish all-sector average, 

and energy 65 per cent higher than average in 2015 (ONS ASHE, 2015).  The other sector 

where the model indicates apprentices are more likely to complete is Finance, where median 

annual earnings in 2015 were 37 per cent higher than the Scottish average.  The ASHE data 

also shows that the energy, mining and finance sectors also all have a higher annual median 

wage than the model reference case of construction.  The high expected wage on completion 

(and beyond) is likely to incentivise apprentices to complete in order to become qualified to 

work in the sector (Harris and Simons, 2005; Karmel and Mlotkowski, 2010).  The higher 

industry median wage of these sectors may also be indicative of higher apprenticeship pay while 

training, which would reduce the incentive to leave an apprenticeship before completion for a 

better paid job elsewhere (Gallacher et al., 2004; Snell and Hart, 2008; Spielhofer et al., 2006).  

At the other end of the scale, the model results show that apprentices in the hotel and restaurant 

sector are significantly less likely to complete than the reference case.  This sector has an annual 

median wage 49 per cent below the Scottish average (ONS ASHE, 2015) and has a historically 
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high staff turnover and limited career progression (Deery, 2002), which may negatively impact 

the apprentice’s motivation to complete.  Hypothesis 10a is therefore accepted. 

Examining the impact of sectoral labour demand, labour market theory suggests that in a 

competitive labour market, wages will be driven up to the match the productivity, specifically 

marginal product, of each worker (Becker, 1962).  Overall, the model results lead to the 

rejection of H10b.  Industry sectors that have a high demand relative to supply of labour, defined 

here as the percentage of businesses in each sector reporting at least one hard-to-fill vacancy 

(UK Commission for Employment and Skills, 2015, Table T41/1), will more likely pay a wage 

at least equal to marginal product, which in turn should motivate apprentices to complete in 

order to realise their return on investment in training.  The sectors with the highest labour 

demand by this definition are education (20 per cent of employers reporting at least one hard-

to-fill vacancy) hotels and restaurants (12 per cent), and electricity, gas and water (energy) (12 

per cent).  However, there is no evidence from the model to support this theory of demand with 

respect to apprenticeships.  Apprentices working in the energy sector are more likely to 

complete than those in the reference case (construction), those in the hotel and restaurant sector 

are less likely to complete and those in the education sector no more likely.  There may be 

reverse causality in the hotel and restaurant sector which may experience higher than average 

reported hard-to-fill vacancies because wages are low, and that some labour market 

imperfection in this sector is preventing wages being driven up to reflect employer demand 

(Stevens, 1999), thus disincentivising completion.  There may also be a disconnect between 

higher wages and motivation to complete, although this connection appears to hold for the 

energy, mining and finance sectors as described above.  Of course, it could be the case that 

apprentices in the reference case construction sector are themselves very likely to complete 

when controlling for other variables, and the findings for other sectors are all being measured 

relative to a sector where apprentices have a high likelihood of completion.  Although it has 

other advantages for inclusion as a reference case, for example a large number of apprentices 

and easily recognisable trade apprentice occupations, the choice of construction as a reference 

case is possibly not ideal to test hypothesis H10 with respect to employer demand and the 

findings are inconclusive with respect to this hypothesis. 

Looking now at hypotheses around individual sectors, based on empirical research on 

apprentice completion (Stromback and Mahendran, 2010), Hypothesis H10c for the hotel and 
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restaurant sector is accepted.  As mentioned above, the expected wage on completion for 

workers in this sector is lower than the all-sector average, which will disincentivise completion.  

Lower completion rates in the hotel and restaurant sector may also reflect unpleasant working 

conditions such as long or unsociable hours (Gallacher et al., 2004; Snell and Hart, 2008).  

Another motivational influence is suggested by interviews conducted with delivery 

professionals, which revealed that apprentices in the hotel and restaurant sector have the option 

of alternative qualifications and often regard an MA as unnecessary.  This is supported by 

previous research which suggests that future pay in sectors such as food and hospitality is less 

dependent on an apprenticeship qualification than is the case for construction-related industries 

(Stromback and Mahendran, 2010).  The interviews also revealed that apprenticeships in the 

hotel and restaurant sector are often short, offer unstructured training and do not always have a 

clear career pathway compared with traditional sectors such as construction.     

There are sub-hypotheses to be tested around the broader manufacturing sector (H10d) where 

analysis of productivity on training has revealed that the impact of off-the-job training on 

productivity is positive only for manufacturing employers (Black and Lynch, 1996), and around 

the broader service sector (H10e) as labour market theory suggests that labour and capital are 

substitutable (Kenen, 1965) but that this would not be the case for the service sector which is 

dependent on labour, skilled or otherwise, as the main factor of production, which could lead 

to employers placing more value on service sector apprenticeships.  However, the evidence to 

support the sub-hypothesis around the service sector is inconclusive.  Within the service sector, 

apprentices in the finance industry have a higher likelihood of completing than the reference 

case, whereas those in the hotel and restaurant sector have a lower likelihood.  Apprentices in 

the manufacturing sector are no more or less likely to complete.  It is therefore possible to reject 

H10e (manufacturing), and the evidence for H10d (services) is inconclusive.  The theoretical 

substitutability of physical capital for human capital (Kenen, 1965) does not seem to drive down 

wages or negatively impact on completion rates in the manufacturing sector, or positively 

impact completion rates in the service sector.  Likewise, the proposed productivity benefits of 

training to employers in the manufacturing sector are either not present, or do not significantly 

impact on apprenticeship completion. 

Related to the discussion on sector and earnings above, a further hypothesis H11 based on the 

theory of dual labour markets is proposed, The primary labour market is characterised by high 
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wages, job security and a strict upward mobility chain leading to jobs with higher pay and status 

in contrast to the secondary labour market which exhibits a greater degree of insecure 

employment and external recruitment more akin to a perfectly competitive labour market 

(Doeringer and Piore, 1971; Piore, 1975).  Employers operating primary labour markets are 

driven by the need to maximise workforce stability to internalise firm-specific skills (Pfeffer 

and Baron, 1988), and neoclassical theory suggests that acquisition of these skills leads to 

increased economic efficiency for employers (Elbaum, 1983).  Hypothesis H11 therefore 

proposes that employers in primary labour markets will be more incentivised to encourage and 

support apprentices to complete in order to capture the skills delivered during training, and that 

apprentices employed in the primary labour market will be more incentivised to complete in 

order to reap the longer-term career benefits offered by their employer.  The fact that 

apprentices are offered training while employed implies that most of these individuals can be 

considered employed in primary labour markets, but this may vary between sectors. 

H11: Apprentices in secure ‘primary’ labour markets will be 

more likely to complete 

Accepted 

 

Apprentices employed in sectors with a low labour turnover and high wages could be 

considered most likely to be in a primary labour market as defined by Doeringer and Piore 

(1971).  Two pieces of evidence support the effect of being in a primary labour market on 

completion.  Firstly, Hypothesis H10a, that apprentices with a higher wage on completion will 

be more likely to complete, is accepted above.  Secondly, the hotel and restaurant sector, which 

pays below average wages (ONS ASHE, 2015) and has a historically high staff turnover and 

limited career progression (Deery, 2002), could be considered as a good example of a secondary 

labour market, and apprentices in this sector are less likely to be complete.  Hypothesis H11 is 

therefore supported by this thesis. 
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8.4 TRAINING AND DELIVERY 

8.4.1 Occupation framework 

Turning to the apprenticeship framework, the review of existing literature suggests that the 

likelihood of completing an apprenticeship will be influenced by the occupational framework 

being studied when controlling for other variables (Ball, 2005; Bursnall et al., 2017; Gambin 

and Hogarth, 2015; Stromback and Mahendran, 2010).  The study by Gambin and Hogarth 

(2015) is closest to the model in this thesis for two main reasons: firstly, Gambin and Hogarth 

use business administration as their framework reference case; secondly, they include a gender 

framework interaction term. It should be noted that the framework coefficients in this thesis 

apply to the reference case (male apprentices) as explained in section 6.10.3. The effect of 

framework for female apprentices is examined distinctly through the interaction terms 

discussed in section 8.4.4.   Hypothesis H12 is therefore proposed. 

H12: The probability of an apprentice completing will differ 

between occupation frameworks 

Accepted 

 

Overall, the model produced statistically significant results concerning an impact on apprentice 

completion for 11 of the 18 frameworks tested, allowing acceptance of H12.  Within H12, 

several sub-hypotheses have been proposed, one applying to all frameworks and others specific 

to individual frameworks.   

Firstly, concerning all frameworks, human capital theory suggests that apprentices undertaking 

less job-specific frameworks will gain more general and transferable skills on completion 

(Becker, 1962).  They may be more incentivised to complete as a result.   

H12a: Apprentices undertaking less job-specific frameworks 

will be more likely to complete and vice-versa 

Rejected 
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Frameworks that are likely to provide more general and transferable skills include Business and 

Administration (the reference case), Customer Service, Hospitality, Management and Retail.  

These frameworks could be expected to have higher completion rates as individuals would be 

incentivised to complete due to employability and wage returns with other firms in the wider 

labour market (Becker, 1962).  The findings from the model show that apprentices undertaking 

a Customer Service or Retail MA are less likely to complete than those in the reference case of 

Business Admin, and those undertaking Hospitality or Management are no more likely to 

complete.  Although the reference case here is a framework with a high level of general-purpose 

(Becker, 1962) and transferable (Stevens, 1994) skills, the fact that two other general skills-

oriented frameworks are significantly less likely to complete suggests the extent to which an 

apprentice’s skills are general and transferable is not driving the likelihood to complete.  There 

are two possible explanations for this finding.  Firstly, as these general skills-focused 

frameworks would be expected to provide skills that could be used by a wide range of 

employers, lack of competition in the labour market may be resulting in the acquisition of 

general or transferable skills not being reflected in an apprentice’s market wages on completion 

(Stevens, 1999), for example because of mobility costs to employees of changing job or 

information asymmetries regarding employment opportunities and wages available to them.  

Secondly, it is logical to assume that frameworks that provide more general skills, although 

offering a wider range of employment, do not provide access to occupations that demand 

specific skills, for example plumbing or engineering.  Barriers to entry in these highly 

specialised occupations will be higher, restricting supply of labour and maintaining high wages 

(Hicks, 1963) thus incentivising apprentices to complete (Karmel and Mlotkowski, 2010).   

Looking now at frameworks where apprentices have previously been found to have a high 

probability of completion, the following sub-hypotheses are proposed.  These can be 

collectively titled the ‘positive’ framework hypotheses. 

H12b: Apprentices participating in  the Electrical 

framework will be more likely to complete 

Accepted 

H12c: Apprentices undertaking the Food and Drink 

framework will be more likely to complete 

Rejected 
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H12d: Apprentices undertaking the Management framework 

will be more likely to complete 

Rejected 

 

There is evidence from previous research that apprentices undertaking electrical frameworks 

are more likely to complete (Bursnall et al., 2017; Stromback and Mahendran, 2010), so it is 

unsurprising that this is confirmed by the current research and H12b is accepted.  Apprentices 

studying for this framework are required to qualify before they can work in the occupation, 

incentivising both themselves and their employers to push for completion.  Also, previous 

research in Scotland (Skills Development Scotland, 2015a) found that employers reported the 

highest employee productivity increase on completion for the Electrical framework which also 

acts as an incentive for employers to encourage their apprentices to complete – encouragement 

from employers has been shown to be positively related to completion (Gallacher et al., 2004). 

This finding also applies to female apprentices, as the interaction coefficient is not significant,  

Sub-hypothesis H12c concerning Food and Drink apprentices is a weak one, being based on 

contradictory evidence from the literature.  While Bursnall et al. (2017) found apprentices in 

England were more likely to complete, Stromback and Mahendran (2010) found the opposite 

for Australian apprentices.  H12c is rejected in this thesis, as apprentices in Scotland 

undertaking the Food and Drink framework are no more likely to complete than those in the 

reference case.  This finding is not particularly surprising given the contradictory literature.  

Food and drink apprentices do not have a particularly high likelihood of completion possibly 

because employers place relatively little value on apprenticeship qualifications in this 

occupation and there is therefore less motivation for both apprentices and employers to 

encourage completion (Stromback and Mahendran, 2010). 

Evidence from England (Bursnall et al., 2017) suggests that apprentices undertaking the 

Management framework were more likely to complete than those in the reference case of Health 

and Social Care.  However, their finding is not supported by the model in this thesis and sub-

hypothesis H12d is rejected.  Although management has a relatively high completion rate in 

Scotland (78 per cent compared with a 76 per cent average) much of this can be accounted for 

by their greater age and proportion studying at level 4, both of which have a positive impact on 

the probability of completion (Ball and John, 2005; Becker, 1962; Ben-Porath, 1967; Bursnall 
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et al., 2017; Haley, 1973; LSC, 2009a) and are already controlled for in the regression model.  

A likely explanation for the rejection of H12c is that many management apprentices are existing 

employees (BEIS, 2017, p.16) who may not be particularly motivated, regarding the 

qualification as a ‘rubber stamp’ rather than helping develop their human capital or advancing 

their career.  The prospect of career advancement has previously been shown to be a positive 

influence on the probability of apprenticeship completion (Hughes and Monteiro, 2005; LSC, 

2009a; Smith et al., 2009). 

Five further sub-hypotheses proposing that apprentices undertaking specific frameworks are 

less likely to complete than the reference case of Business and Administration are accepted with 

respect to the Scottish model.  These could be collectively titled ‘negative accepted’ and are 

summarised below.   

H12e: Apprentices undertaking the Automotive framework 

will be less likely to complete. 

Accepted 

H12f: Apprentices undertaking the Customer Service 

framework will be less likely to complete. 

Accepted 

H12g: Apprentices in the Hairdressing framework will be 

less likely to complete.   

Accepted 

H12h: Apprentices undertaking the Health and Social care  

framework will be less likely to complete 

Accepted 

H12i: Apprentices undertaking the Retail framework will be 

less likely to complete 

Accepted 

 

The results of the model support sub-hypothesis H12e that Automotive apprentices are less 

likely to complete, in line with Gambin and Hogarth (2015).  Automotive, as defined in 

Scotland during 2007-15, encompassed a wider range of lower skilled tasks than Vehicle 

Maintenance and Repair and therefore may have attracted less able and motivated candidates, 

which has been shown to negatively impact on completion when falling below employer 

requirements (Bednarz, 2014; Bessey and Backes-Gellner, 2007; Smith et al., 2011; Stromback 
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and Mahendran, 2010).  Interviews with delivery professionals also suggested that these mainly 

young male Automotive apprentices were more likely than average to be dismissed from 

employment for poor behaviour or substance abuse. 

Apprentices undertaking the Customer Service framework were found to be less likely to 

complete than the reference case, consistent with Gambin and Hogarth (2015), and so sub-

hypothesis H12f is accepted.  This was an interesting finding, as Customer Service is a 

transferable skill and according to human capital theory should be in an apprentice’s best 

interests to complete (Becker, 1962).  It is also relatively highly paid compared to most other 

frameworks, with a median basic hourly pay of £7.38 for level 2/3 apprenticeships in Scotland 

in 2016, second only to Management (BEIS, 2017).  For both reasons Customer Service 

apprentices might be expected to be more likely to complete than those in the reference case.  

Gambin and Hogarth (2015) do not speculate on the reason for the low likelihood to complete, 

but a possible explanation is that, as a non-technical framework, the entry requirements for 

Customer services are quite flexible and it may therefore attract less able apprentices.  It may 

also be that the reality of customer service does not live up to some apprentices’ expectations, 

as occupations such as call centre operators and sales representatives can often involve intensive 

high-pressure work and close supervision from management, which will not appeal to all 

apprentices.  The quality of the working environment has previously been found to be a 

significant influence on the likelihood to complete (Cully and Curtain, 2001; Gallacher et al., 

2004; Harris and Simons, 2005; Snell and Hart, 2008). 

Sub-hypothesis H12g is also accepted.  There is evidence from the model to suggest that 

apprentices undertaking the Hairdressing and Barbering framework are significantly less likely 

to complete, in line with findings by Gambin and Hogarth (2015) and Stromback and 

Mahendran (2010).  Although there was evidence to the contrary from one previous study 

(Bursnall et al., 2017), the findings from the current research are not surprising given feedback 

from the interviews with delivery professionals.  These revealed a high drop-out rate in 

Hairdressing and Barbering due to pregnancy and an industry model of employing more 
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apprentices than current employers require after qualification5, which may impact adversely on 

motivation, and hence completion (LSC, 2009a; Smith et al., 2009).  It is also worth noting that 

Hairdressing and Barbering was, and continues to be, the lowest paid apprenticeship (BEIS, 

2017) which may mean that some apprentices are encouraged (or financially forced) to leave 

before completion (Bessey and Backes-Gellner, 2015; Quinn, 2013). 

There is strong evidence from the literature review for sub-hypothesis H12h around apprentices 

undertaking the Health and Social care framework being less likely to complete (Gambin and 

Hogarth, 2015; Skills Development Scotland, 2015a; Stromback and Mahendran, 2010) and the 

model results lead to the acceptance of H12h.  Health and Social care is a challenging sector, 

for many, especially young, apprentices.  The reality of caring for elderly, disabled and other 

high-need patients may be more difficult than they expected (or just very different from what 

they expected) and it has been shown that working conditions are an important determinant of 

non-completion (Gallacher et al., 2004; Snell and Hart, 2008).  In addition, a survey of MA 

employers (Skills Development Scotland, 2015a) found that Health and Social care had the 

highest proportion (82 per cent) of employers reporting that non-completers improved their 

ability to do their job during training.  For comparison, only half of the sample of MA employers 

in Scotland reported that non-completers in Electrical Installation were better able to do their 

job.  In other words, the added productivity benefit of completion to employers is low for the 

Health and Social care framework and there is not a great deal of incentive for employers 

experiencing limited productivity gains to encourage apprentices to complete (Gambin et al., 

2010).  Finally, Health and Social care is one of the lowest paid apprenticeships on average, 

with median pay just above Hairdressing and just below Retail (BEIS, 2017).  In all these lower-

paid frameworks, apprentices may leave due to financial pressure (Bessey and Backes-Gellner, 

2015; Quinn, 2013) and/or the lure of higher wages elsewhere (Skills Development Scotland, 

2015a). 

The model also supported acceptance of sub-hypothesis H12i, that apprentices in the Retail 

framework are less likely to complete, in line with findings from Bursnall et al., (2017) and 

 

5 The interviews also revealed that some newly qualified hairdressers will open their own business, which partly 

explains the rationale for the over-recruitment of apprentices. 
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LSC (2009A).  Interviews with delivery professionals suggested that some retail employers 

were perceived as offering unstructured training, low wages and limited career progression.  

Employers in this sector also experience a high staff turnover and this may also be the case for 

their apprentice employees which could negatively impact on completion (Gallacher et al., 

2004).  Evidence from the interviews also suggests that apprentices undertaking frameworks 

with a less focused career pathway such as Retail observe their peers earning more in non-

apprentice jobs and are tempted to leave as a result.  From the employer’s perspective, a survey 

of employers by Skills Development Scotland (Skills Development Scotland, 2015a) found that 

a high proportion (81 per cent compared with 69 per cent across all employers) of Retail 

framework employers reported that non-completers improved their ability to do their job during 

training – in other words there is a relatively low productivity return to completion for these 

employers.  Feedback from delivery professionals suggest that this may be partly because Retail 

apprentices become productive after a relatively short period of training, indeed retail 

apprentices have been found to be as productive as regular employees throughout their training 

(Hasluck et al., 2008). 

The next sub-hypotheses examined are those which propose that apprentices undertaking 

specific frameworks are less likely to complete but are rejected with respect to the results of the 

model in this thesis.  These could be collectively titled ‘negative rejected’ and are summarised 

below. 

H12j: Apprentices undertaking the Children’s Care 

framework will be less likely to complete. 

Rejected 

H12k: Apprentices undertaking the Driving Goods Vehicles 

service framework will be less likely to complete. 

Rejected 

H12l: Apprentices in the Engineering framework will be less 

likely to complete.  

Rejected 

H12m: Apprentices undertaking the Hospitality framework 

will be less likely to complete 

Rejected 

H12n: Apprentices undertaking the Plumbing framework 

will be less likely to complete 

Rejected 
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H12o: Apprentices undertaking the Vehicle Maintenance 

and Repair framework will be less likely to complete 

Rejected 

 

The findings from the model indicate that apprentices undertaking the Children’s Care 

framework are no more or less likely to complete than those undertaking the reference case of 

Business and Administration, leading to the rejection of H12j, contrary to research in England 

by Gambin and Hogarth (2015), but in line with more recent research in England by Bursnall 

et al. (2017).  However, it is worth noting that Bursnall et al. use Health and social care as a 

reference case, whereas Gambin and Hogarth use Business administration in line with the model 

in this thesis.  It should follow therefore that the results of the model are more comparable to 

those of Gambin and Hogarth.  There is no obvious reason why the findings for Scotland should 

differ from those for England.  As noted in chapter seven, Children’s Care was, and remains, a 

female-dominated framework in Scotland with women accounting for over 97 per cent of starts 

over 2007-15; there is a similarly high proportion of female starts in England.  The framework 

coefficients apply to male apprentices in both studies and, as shown in section 8.4.4 later, being 

female and undertaking Children’s Care has no additional impact on the likelihood to complete.  

One difference is that in Scotland in 2014/15 Children’s Care was offered exclusively at SVQ 

level 3, whereas in England the split between level two (intermediate) and level three 

(advanced) in the same year was roughly even (Department for Education, 2019d).  However, 

Gambin and Hogarth found that apprentices undertaking Children’s Care at both level two and 

three were less likely to complete than the reference case.  It could alternatively be that 

apprentices in this framework in Scotland are offered greater support or have more stringent 

entry qualifications than their equivalents in England. 

Sub-hypothesis H12k concerning the Driving Goods Vehicles framework is also rejected, 

contrary to findings in England by Bursnall et al. (2017).  The Scottish model indicates that 

apprentices undertaking this framework were more likely to complete than those in the 

reference case.  It also shows that apprentices on the Freight Logistics framework (which 

superseded Driving Goods Vehicles and incorporated a wider curriculum) are more likely to 

complete.  Bursnall et al. (2017) do not provide an explanation as to why apprentices in the 

Driving Goods Vehicles framework in England are less likely to complete than their reference 

case.  From a Scottish perspective, this framework over 2007-15 is male dominated, with 
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around 55 per cent of apprentices studying at level 3.  It is vocationally specific, with a clear 

career path starting as a van driver, LGV driver then moving to HGV driver or supply chain 

management.  This clear career path may act as an incentive for apprentices to complete (LSC, 

2009a). 

The model suggested apprentices undertaking the Engineering framework are no more or less 

likely to complete.  Sub-hypothesis H12l is therefore rejected, in contrast to the evidence for 

Engineering apprentices in England by Bursnall et al. (2017) and Gambin and Hogarth (2015).  

One possible explanation for this disparity may be that English apprenticeship policy has 

adopted a free market demand-led model, whereas Scotland has diverged from this with a more 

system-driven approach (Keep, 2015) with greater support given to traditional occupations 

(such as engineering) and growth industry sectors.  An emphasis on traditional apprenticeships 

may also raise the profile and status of these frameworks, thereby attracting more able and 

motivated students. 

Hospitality apprentices in Scotland are no more or less likely to complete, leading to the 

rejection of H12m.  Evidence from studies in England (Gambin and Hogarth, 2015; LSC, 

2009a) and Australia (Stromback and Mahendran, 2010) shows that they often fail to complete, 

and this is backed up by interviews with delivery professionals in Scotland.  However, as 

mentioned earlier, the Hospitality MA provides apprentices with many transferable skills, 

therefore human capital theory suggests these apprentices should be more likely to complete as 

they will have a higher value in the external labour market (Becker, 1962).  The fact that the 

findings for hospitality are not significant may reflect a mixture of the above influences: 

hospitality apprentices are partly motivated by the lure of a flexible and useful qualification but 

are also disincentivised through the option of alternative qualifications and may also be under 

financial pressure due to slightly below average earnings while training (BEIS, 2017). 

The findings with respect to the Plumbing framework suggest that these apprentices are more 

likely to complete than those in the reference case, leading to the rejection of H12n in contrast 

to findings by Gambin and Hogarth (2015).  Plumbing is a very different framework from those 

in which the thesis model finds apprentices are significantly less likely to complete such as 

Customer Service, Retail or Health and Social care.  Firstly, it is a traditional, relatively high-

skilled and male-dominated framework, and having an apprenticeship qualification is usually a 
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prerequisite to continued employment in Plumbing (Gambin and Hogarth, 2015).  Secondly, 

less than two thirds (64 per cent) of apprentice employers in Scotland reported that plumbing 

apprentices who dropped-out improved their ability to do their job (Skills Development 

Scotland, 2015a) – in other words the employer productivity gain to completion is relatively 

high for plumbing.  The rejection of H12n is also interesting with respect to the Scottish policy 

context of a greater proportion of skilled trade apprentices compared with, say, England.  Like 

the argument made for Engineering apprentices discussed above, greater support for traditional 

apprenticeships in Scotland may attract more capable and motivated students who have a higher 

likelihood of completion.  Traditional apprenticeships in Scotland have been associated with a 

greater sense of identity attached to the occupation and a resulting higher commitment among 

apprentices compared with non-traditional frameworks (Gallacher et al., 2004). 

The findings from the model showed that apprentices undertaking the Vehicle Maintenance and 

Repair framework are significantly more likely to complete and sub-hypothesis H12o can 

therefore be rejected.  H12o was a weak sub-hypothesis in that although Gambin and Hogarth 

(2015) found a lower likelihood of completion for Vehicle Maintenance and Repair apprentices 

with the same reference case as used in this Scottish model, Bursnall et al. (2017) found that 

they were more likely to complete.  There are several possible explanations for this.  Like 

Plumbing and Electrical, this is a traditional, relatively high-skilled and male-dominated 

framework, and being qualified is often a prerequisite to continued employment so a high 

likelihood of completion would be expected as the consequences of non-completion are higher 

than in non-traditional frameworks (Gallacher et al., 2004).  Gallacher et al also find that the 

(then) motor vehicle framework had the advantage of a high degree of relevant structured 

training and a culture of peer support.  Interestingly, Vehicle Maintenance and Repair 

framework has a high proportion of younger starts, which would count against a high headline 

completion rate.  However, because age is controlled for in this model, there must be other 

motivational or ability factors at play.  For example, Vehicle Maintenance and Repair 

incorporates higher skilled tasks than the Automotive framework and may therefore attract a 

higher ability of apprentice.  It could also be the case that apprentices on this framework are car 

enthusiasts who have a passion and a ‘drive’ to work in the occupation. 

Finally, there are two frameworks, Accountancy and Construction, where the key evidence 

from the literature suggested apprentices were no more or less likely to complete than those of 
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the reference case (Bursnall et al., 2017; Gambin and Hogarth, 2015), which generated the 

following sub-hypotheses. 

H12p: Apprentices undertaking the Accountancy framework 

will be no more or less likely to complete 

Accepted 

H12q: Apprentices undertaking the Construction framework 

will be no more or less likely to complete 

Accepted 

 

The results of the model also show that the effect of undertaking an apprenticeship in the 

Accountancy framework is not significant and H12p is therefore accepted.  It might have been 

expected that Accountancy apprentices would have been more likely to complete given that 

many employers recruit able and motivated school leavers as apprentices in place of university 

graduates into this profession (Milkround, 2016).  Ultimately, it may be the similarity of 

Accountancy with the reference case of Business and Administration used both here and by 

Gambin and Hogarth (2015) that explains this lack of significance.  The similarity to the English 

findings may reflect the fact that, in both Scotland and England, Accountancy starts are 

approximately two thirds female, and both frameworks will attract apprentices who want to 

work in an office environment, have an eye for detail and have relatively good core skills in 

English, numeracy and IT. 

Likewise, evidence from previous research has found that apprentices in construction 

frameworks are no more or less likely to complete than the reference cases (Bursnall et al., 

2017), leading to the development of sub-hypothesis H12q, which is supported by the findings 

of this research.  This is interesting, as the Construction framework shares much with the 

Electrical framework: both are traditional apprenticeships, mostly offered at level 3, are male-

dominated and qualification is almost always a prerequisite for working in the trade.  It might 

therefore be expected that apprentices in Construction, as with those studying Electrical, would 

be more likely to complete than the reference case when controlling for other variables.  One 

possible explanation could be the level of training.  The Electrical framework is exclusively 

offered at level 3, whereas some construction trades are offered at level 2, for example ceiling 

fixers and plant operators.  Although level is explicitly controlled for in the model, it may be 
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that the Electrical framework is more competitive and attracts more able applicants overall, 

which can influence completion as noted above.  As mentioned earlier, ability is not measured 

in the model as there is no data on prior school qualifications available for the leavers in 

question. 

8.4.2 Level of study 

The level at which an apprentice is studying may be a factor in apprenticeship completion.  As 

is the case for older workers, apprentices studying at a higher level are likely to be more 

experienced and earning more.  Human capital theory suggests that the opportunity cost of 

undertaking an apprenticeship for higher earners will be greater if this is not reflected in their 

apprenticeship wage (Ben-Porath, 1969; Haley, 1973) which should act as an incentive to 

complete in order to capitalise a return.  Empirical research with apprentices in other countries 

also implies that apprentices studying at lower levels will be less likely to complete (Ball and 

John, 2005).  Further evidence from college education in the USA suggests that the relationship 

between ability and return to human capital investment is nonlinear, with those in the middle 

benefitting most (Hout, 2012), suggesting those studying at intermediate levels would have the 

greatest incentive to complete.  There are therefore three hypotheses that can be tested.  H6 and 

H13 propose a positive relationship between level of study and completion, H14 suggests a 

nonlinear relationship. 

H6: Apprentices currently studying at higher levels will be 

more likely to complete due to greater opportunity cost. 

Inconclusive 

H13: Apprentices at SVQ 2 will be less likely to complete 

than those at SVQ3. Apprentices at SVQ 4 will be more 

likely to complete. 

Inconclusive 

H14: Apprentices studying at intermediate levels are most 

likely to complete compared with those at the lowest and 

highest levels. 

Rejected 
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The evidence from this research is inconclusive with respect to H6 and H13.  Apprentices 

studying at both VQ level two and level four are more likely to complete than those studying 

in the reference case of level three, although the finding for level four is more significant.  This 

suggests that these level four (known as technical apprenticeships in Scotland) may be more 

engaging and motivate apprentices to complete, and possibly that employers value them more 

highly and so encourage them to complete – employer support has been shown to be a key 

factor in completion (Gallacher et al., 2004).  It is also possible that these level four 

apprenticeships attract more able apprentices, and this is not being picked up by the model.   

The same findings also lead to a rejection of H14.  Apprentices studying at a middle level (SVQ 

level three) are shown to be less likely to complete than those at levels two or four in the model.  

This supports evidence from Hout (2012) in that the effect of level of study on completion is 

nonlinear, but the effect is in the reverse direction.  This finding was unexpected, and cannot 

be explained by framework, as this is controlled for, or by ability – as individuals undertaking 

an apprenticeship at SVQ level three require to be more highly qualified than those undertaking 

SVQ level two.  The difficulty of completing an apprenticeship relative to an apprentice’s 

ability may be a factor – it could be that the ratio of difficulty to ability reaches a peak at SVQ 

level three.  Those undertaking an apprenticeship at SVQ level two may be less able, but these 

apprenticeships are much less challenging.  Those undertaking an apprenticeship at SVQ level 

four are more likely to be experienced in their occupation, with their employer, and with the 

challenges of a working environment in general, so are more likely to complete.   

Figure 8.1 summarises the findings of the model with respect to the proposed hypotheses around 

level of study, showing approximate likelihood of completion in each case. 



204 

 

Figure 8.1: Predicted and actual likelihood of completion by level of study 

Further analysis matching CTS and FIPS apprenticeship data with school qualification levels 

would allow qualifications to be integrated into the model and help provide more insight on the 

above.  Similar matched data is currently collected in England via the ILR and National Pupil 

Database and in Australia in the NCVER National Apprentice and Trainee Collection.  Chapter 

nine explores some of the options around this.   

8.4.3 Type of training provider 

The literature review suggests that the likelihood of completion is lower for apprentices with 

private training providers compared to those under state owned providers (Stromback and 

Mahendran, 2010) and generates the following hypothesis. 

H16: Apprentices training with public sector providers will 

be more likely to complete than those with private providers 

Rejected 
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There is no evidence from the results of the model to support H16.  Compared with apprentices 

receiving their training from a private sector commercial training provider, apprentices 

receiving training from the public sector are no more likely to complete, and those training with 

colleges, which are state funded in Scotland, are actually less likely to complete when 

controlling for other variables.  This hypothesis is therefore rejected. 

To provide context, in Scotland the training provider has the responsibility for providing off-

the-job training to an apprentice and assessing VQ modules undertaken.  It is important to note 

that the training provider is often independent of the employer, so an apprentice can be 

employed in the private sector but receive training from a public sector provider and vice versa.  

Hypothesis H16 was based on research that has found apprentices who trained in Australian 

state colleges or equivalent were more likely to complete than those with private providers 

(Stromback and Mahendran, 2010).  The distinction between Australian state colleges 

(Technical and Further Education [TAFE]) institutes and private providers appears similar to 

that in Scotland and does not in itself provide an explanation for the different research findings.  

In addition, O’Dwyer and Korbel (2019) control for apprentice demographic characteristics and 

employer size and find that apprentices employed through Australian state-run Group Training 

Organisations (GTOs) are more likely to complete.  While this is a slightly different distinction, 

it adds weight to the positive impact of public sector training provision on completion in the 

Australian context.  Stromback and Mahendran propose that the divergence in completion 

probability between providers reflects different recruitment, employment and training practices 

of the providers (and employers) and recommend further research to identify the practices 

associated with successful completion.  This research could also be applied to Scotland.   

Previous research into completion and progression in the higher education sector has found that 

institutional factors – practices inherent to educational institutions – can impact completion 

rates.  These can include unsupportive staff, unsuitable assessment practices, narrow curricula 

content that does not credit diverse knowledge and physically inaccessible buildings in the case 

of students with disabilities (Quinn, 2013).  Some of these factors may also impact completion 

among apprentices studying at college.  The interviews by the author with delivery 

professionals indicate that some Scottish colleges have an organizational structure weighted too 

heavily in favour of academic staff at the expense of on-the-job assessors – this is seen as 

unsupportive by apprentices and as not helping them to complete.  Also, some colleges offer a 
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limited range of framework routes that are not exactly what employers require; hence employers 

can be less supportive of apprentices training in these frameworks.  Gallacher et al. (2004) 

highlighted criticism from employers around training delivered by colleges, stating that 

apprentices often lacked support in the transition from school and colleges sometimes lacked 

responsibility for apprentices.  However, they noted that feedback around college training was 

more positive from the apprentices themselves, who enjoyed the college environment and 

teaching – this contrast was echoed in the interviews conducted for this thesis.         

If experiential influences cannot explain the findings, there may be reasons connected to 

training provider motivation and apprentice ability.  Colleges, unlike private providers, are not 

subject to outcome-based payments, even if they subcontract training delivery to a private 

provider, which may remove their incentive to push apprentices to complete.  And it could be 

that apprentices with private sector providers are employed by more attractive firms and/or that 

these firms employ more able apprentices.  The model does control for employer size and sector, 

but, as mentioned above, not for apprentice ability.  This could be addressed by further research 

using matched data on school qualifications. 

8.4.4 Gender/framework interaction 

Previous empirical research on this relationship (Bessey and Backes-Gellner, 2007; Gambin 

and Hogarth, 2015; Kelly et al., 2015) suggests that female apprentices will be less likely to 

complete than males in traditionally male-dominated frameworks. This poses a question of real 

interest to those involved in developing apprenticeship policy: does the framework being 

studied impact differently on completion for female versus male apprentices? And if so, does 

being in a male dominated framework reduce the likelihood of female apprentices to complete? 

The interaction between female gender and framework can help shed some light on this. 

H3: The framework being undertaken will impact on the 

likelihood of female apprentices to complete relative to males. 

Accepted 

H3a: Undertaking a male-dominated framework will reduce 

female apprentices’ likelihood to complete. 

Rejected 
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The results from the regression model support H3. Being female significantly impacts the 

likelihood of an apprentice completing (compared with their male counterparts) in 13 out of the 

18 frameworks examined. Undertaking an apprenticeship in either Accountancy, Automotive. 

Construction, Customer Service, Engineering, Health and Social Care, Management, Retail or 

Vehicle Maintenance and Repair all significantly reduce the likelihood of a female apprentice 

to complete compared with a male undertaking the same framework. Likewise, undertaking an 

apprenticeship in either Driving Goods Vehicles, Financial Services, Food and Drink or Freight 

Logistics all significantly increase the likelihood of a female apprentice to complete. Looking 

first at those frameworks associated with reducing the completion likelihood of females, it 

seems likely that there is something about the experience of undertaking these frameworks that 

appears unfavourable to female apprentices. This could be male-dominance and feelings of 

isolation as proposed by Bessey and Backes Gellner (2007) and Kelly (2015) which is tested 

by hypothesis H3a below. Alternatively, there may be other factors such as working hours, 

lower pay to female apprentices – connected to specific occupations within these frameworks, 

peer group pressure or another unobservable characteristic of female apprentices in these 

frameworks. Similarly, for the other four frameworks, something in the experience of 

undertaking these makes them particularly favourable to female apprentices. Again, it may be 

pay and conditions, or other unobserved characteristics of female apprentices who start these 

frameworks – such as education or motivation.  

However, the results from this model do not support H3a.  Although the model shows that the 

likelihood of female apprentices to complete differs significantly from that of males in several 

occupation frameworks, not all male-dominated frameworks significantly reduce the likelihood 

of female apprentices to complete compared with males.   Table 8.1 illustrates that the evidence 

is too mixed to allow acceptance of H3a.  In some frameworks with a high proportion of female 

apprentices, for example Health and Social Care and Accounting, there is a negative effect on 

completion for females.  Likewise, as discussed above, the male-dominated frameworks of 

Driving Goods Vehicles and Freight Logistics, increase the likelihood of completion for female 

apprentices.  Undertaking the very male-dominated frameworks of Plumbing and Electrical has 

no significant effect for females compared to males.  

Notably the significant female/framework interactions found by the model here differ from 

those found in England by Gambin and Hogarth (2015), who find a positive effect on 



208 

completion for  female level 3 apprentices in children’s care and learning compared to their 

male counterparts, but a negative effect for female level 3 apprentices in electrotechnical.  This 

thesis finds no significant difference in the effect on females’ likelihood to complete  for either 

of these frameworks.  Female apprentices may have had a more positive experience of  

Electrical apprenticeships in Scotland than their counterparts in England, and a less favourable 

experience of Children’s Care. 

 Framework Per cent female 

starts 2007-15 

Impact on likelihood to 

complete for females* 

Female 

dominated 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Male 

dominated 

Children’s Care (early Years) 97% No difference 

Hairdressing  92% No difference 

Health and Social Care 86% Reduced 

Accounting 69% Reduced 

Customer Service 60% Reduced 

Retail 59% Reduced 

Hospitality 56% No difference 

Financial Services 55% Increased 

Management 48% Reduced 

Food and Drink (manufacture) 43% Increased 

Driving Goods Vehicles 8% Increased 

Freight Logistics 6% Increased 

Vehicle Maintenance and Repair 3% Reduced 

Engineering 3% Reduced 

Automotive 2% Reduced 

Construction 2% Reduced 

Plumbing 2% No difference 

Electrical 1% No difference 

Table 8.1:  Analysis of female*framework interaction by female representation 

* Compared with male apprentices, relative to the reference case of Business and Administration. 

Source: Female starts sourced from the CTS data used in the analysis 

 

Despite the rejection of H3, there are clearly some very male-dominated frameworks that have 

an adverse effect on female apprentices’ likelihood to complete.  For example, Construction 

and Automotive, in line with findings by research mentioned above into apprenticeship 
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completion in the construction sector (e.g. Kelly et al., 2015).  Previous research has indicated 

that women in construction occupations can face sexual harassment (Denissen, 2010; Kelly et 

al., 2015) and find it harder to secure employment once qualified (Byrd, 1999).  There is also a 

possible peer effect: previous research into Foundation Apprenticeships in Scotland (Skills 

Development Scotland, 2016c) indicates that when the number of female apprentices with an 

employer drops below a critical mass, particularly if there is only one female apprentice in a 

group of males, then they are more likely to leave prematurely.  The same may also be true of 

male apprentices in female-dominated frameworks, although previous research in Germany has 

found this not to be the case (Bessey and Backes-Gellner, 2007).  The results in this thesis for 

Children’s Care and Hairdressing and Barbering support the findings by Bessey and Backes-

Gellner, as there is no significant gender impact in these very female-dominated frameworks.  

Bessey and Backes-Gellner argue this may be because male apprentices react differently to 

being in a majority-female environment, or that female apprentices in these environments are 

less prone to making male apprentices feel uncomfortable.  Research conducted with a larger 

number of MAs across a longer timescale may identify further frameworks that impact on the 

likelihood of female apprentices to complete.   

There are four frameworks that increase the likelihood of completion for females.  These are 

Driving Goods Vehicles, Financial Services, Food and Drink and Freight Logistics, three of 

which are male-dominated as mentioned above.  Freight Logistics and Driving Goods Vehicles 

stands out as unusual as they are particularly male-dominated.  Previous research (Teague, 

2002) has shown that some women in male-dominated sectors are highly motivated and able to 

cope with a male environment and may be actively driven by barriers to remain in their career.  

Further research may help uncover why female apprentices appear to be so successful in these 

transport-related frameworks.   

8.5 LABOUR MARKET CONTEXT 

8.5.1 Unemployment rate 

The review of literature has led to hypothesis H17 regarding the impact of the state of the labour 

market on the likelihood of apprentices to complete.  There is contrasting evidence around the 
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effect of the labour market on apprenticeship completion, leading to two alternative sub-

hypotheses, H17a and H17b. 

H17: The likelihood of an apprentice completing will be 

affected by the buoyancy of the labour market 

Accepted 

H17a: Apprentices in a less buoyant labour market 

(higher unemployment rate) are less incentivised and 

more likely to be laid off so will be less likely to complete. 

Accepted 

H17b: Apprentices in a less buoyant labour market 

(higher unemployment rate) will have fewer alternative 

employment opportunities and will therefore be more 

likely to complete. 

Accepted 

 

Interestingly, the results from the model allow us to accept both the above sub-hypotheses, but 

with respect to different labour markets.  A higher Scottish-wide rate of unemployment during 

an apprentice’s start year is significantly negatively associated with completion, whereas a 

higher local authority area rate of unemployment has a significantly positive association with 

completion, supporting Gambin and Hogarth (2015) with respect to level three apprentices and 

the unemployment rate in travel to work areas.  To provide context here, a Scottish local 

authority area is relatively small – there are 32 local authorities in Scotland and very few are 

close to being self-contained labour markets, with the exception of some geographically larger 

more isolated rural areas.  However, given the well-proven correlation between income and 

commute time (Carra et al., 2016), and age and commute time (ONS, 2019) in the UK, it is fair 

to assume that apprentices, who tend to be younger and lower paid, have a smaller travel to 

work distance than most employees.  Therefore, despite the differences in local labour market 

definition, H17 and the associated sub-hypotheses are accepted in the context of both the local 

and Scottish unemployment rate.   

One possible explanation for these findings is that a higher unemployment rate at a Scotland 

level (which closely follows the UK level) signals a generally more depressed labour market.  

As identified in previous research (Bessey and Backes-Gellner, 2007) this may discourage 
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apprentices from continuing as they expect poor returns on their human capital investment in 

such a depressed market.  A more buoyant labour market can incentivise employers to 

encourage apprentice completion in order to retain them as employees (Bessey and Backes-

Gellner, 2007), but in situations of high unemployment this would not be necessary.  When the 

unemployment rate is high, it is also possible that more apprentices are made redundant by their 

employer prior to completing (CPC, 2006).  Additionally, the relative lack of employer demand 

could result in a lower apprenticeship wage which would reduce motivation to complete 

(although the wages paid by alternative employers might also be lower in these conditions).      

In contrast, the positive impact on completion of a high local rate of unemployment may be due 

to fewer alternative job opportunities arising in the immediate area.  A buoyant labour market 

offers more alternative employment opportunities for apprentices, which previous research has 

found to be a driver of non-completion (Thornhill, 2001; Winterbotham et al., 2000; Skills 

Development Scotland, 2016a) and it is reasonable to assume that the reverse is true.  In support 

of this argument, the interviews with professionals involved in apprenticeship design and 

delivery in Scotland suggest that the local availability of jobs that pay substantially more than 

the apprentice wage can lead to some apprentices leaving before completion– although in the 

long term an individual’s lifetime earnings may be negatively impacted by this decision 

(Gallacher et al., 2004).  These alternative jobs will be less prevalent in conditions of high 

unemployment.  A high local rate of unemployment may also encourage completion due to 

apprentices’ perception of a depressed labour market and the need to attain a qualification to 

succeed in a competitive environment 

8.5.2 Rural location 

Evidence from previous research in Australia indicates that apprentices who are resident in 

accessible rural areas are more likely to complete than those in urban areas (Ball and John, 

2005; Snell and Hart, 2008), whereas apprentices resident in remote rural areas are no more 

likely to complete (Ball and John, 2005).  The following hypotheses H18 was proposed from 

this. 
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H18: The likelihood of an apprentice completing will differ 

between urban and rural areas 

Accepted 

 

The results from the model in this thesis leads to acceptance of this hypothesis.  Apprentices 

resident in remote rural areas of Scotland are significantly more likely to complete than those 

in the reference case of urban areas.  On the other hand, those resident in accessible rural areas 

of Scotland are no more likely to complete.  The urban/rural difference supports previous 

research for Australian apprentices by Ball and John (2005) and Snell and Hart (2008), but in 

contrast to the Australian evidence it is the remote rural apprentices in Scotland that are more 

likely to complete.  Having said that, it is likely that the degree of remoteness experienced by 

apprentices in different countries varies greatly.  It may also be the case that apprentices in more 

remote areas of Scotland have fewer employment opportunities than those in other areas of 

Scotland and are therefore more likely to value their apprenticeship and less likely to be tempted 

to leave to take up alternative employment than their more peripatetic counterparts in urban 

areas.  This would support findings by Snell and Hart (2008) that apprentices further from 

centres of economic activity are more likely to complete.  Further research examining whether 

most employment in remote rural areas is local to apprentices would shed some more light on 

this – if apprentices in remote rural areas choose local employers as a means of living and 

working in the area, then this would partly explain a reluctance to leave and hence the high 

completion rate. 

8.6 CHAPTER CONCLUSIONS 

8.6.1 Summary of findings 

This chapter aimed to test the broad research questions, specific hypotheses and conceptual 

model developed from the review of labour market theory and empirical evidence on 

apprenticeship completion in other countries.  It is clear that some key aspects of human capital 

theory appear to apply to apprenticeships in Scotland.  The concept of increased opportunity 

cost of foregone earnings for older workers as a driver of completion appears to hold true, as 
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does the theory of a slacker national labour market as a disincentive to complete an 

apprenticeship.   

In total, 12 hypotheses were accepted, five rejected, and for three the evidence was 

inconclusive.  With respect to the following broad research questions, the balance of evidence 

is as shown in table 8.2. 

 

 Accepted Rejected Inconclusive 

RQ1: Will inherent characteristics of an apprentice 

such as age, gender, ethnicity and social class affect the 

likelihood of completing an apprenticeship? 

5 1 1 

RQ2: Will the type of employer, for example size, 

sector and internal labour market affect the likelihood 

of an apprentice completing? 

3 1 0 

RQ3: Will the type of training undertaken, including 

occupation framework, type of provider and VQ level 

impact on the likelihood of an apprentice completing? 

2* 2 2 

RQ4: Will national, local and sectoral labour market 

conditions during an apprentice’s employment – such as 

unemployment rate, alternative employment choice and 

anticipated wage returns – affect an apprentice’s 

likelihood to complete? 

2 0 0 

Table 8.2:  Summary of findings with respect to broad research questions 

* Includes H3 around gender/framework interaction 

Note: Only the 18 main hypotheses are included above. Sub-hypotheses (a, b, …) have not been included. 

 

At a rudimentary level, it could therefore be concluded from the model that RQ1 and RQ2 are 

true, RQ3 is inconclusive (but true with respect to framework) and RQ4 is true.  However, the 

detailed picture is less straightforward and there is mixed evidence to answer each research 

question.   

From an empirical perspective, it may be more useful to summarise the evidence from this 

research in Scotland with respect to evidence from other countries.  Many of the findings 

support existing research undertaken in England, Australia, Germany and elsewhere, but there 

are also some unique differences in the Scottish findings. 
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The evidence from the Scottish model is consistent with previous findings on key characteristics 

of apprentices, for example around both female (although the impact of gender is framework-

dependent) and older apprentices being more likely to complete (Ball, 2005; Ball and John, 

2005; Bursnall et al., 2017; Gambin and Hogarth, 2015; LSC, 2009a) and those from deprived 

areas and from non-white ethnic backgrounds being less likely to complete (Ball and John, 

2005; Bursnall et al., 2017; Gambin and Hogarth, 2015; Kelly et al., 2015; Laporte and Muller, 

2011; LSC, 2009a; Mountford-Zimdars et al., 2015).  And evidence from the Scottish model 

backs research (e.g. Bursnall et al., 2017; Gambin and Hogarth, 2015; Stromback and 

Mahendran, 2010) that completion will vary between sectors and frameworks, although there 

are some variances in the influence of specific sectors and frameworks on completion between 

Scotland and comparator countries.  The Scottish evidence in this thesis also supports research 

on the importance of a defined career progression pathway as a motivating factor for completion 

(Piore, 1975). 

More interesting perhaps are the findings from the Scottish model that differ from empirical 

research findings from other countries and the possible reasons for this.  The lack of significance 

of disability can be explained by data quality issues in Scotland during the study period, as 

mentioned earlier.  Differences in framework are potentially more revealing.  Most existing 

econometric models of apprenticeship completion have incorporated subject framework as a 

variable, although findings with respect to this  are not consistent across previous studies.  The 

conclusions of this Scottish study point to apprentices in the skilled trades of Plumbing and 

Electrical, and for male apprentices Vehicle Maintenance and Repair, being significantly more 

likely to complete.  This is interesting with respect to the Scottish policy context of a greater 

proportion of skilled trade apprentices compared with, say, England.  One possible explanation 

for the findings in this context may be that English apprenticeships have adopted a market 

demand-led model (Keep, 2015), whereas in the Scottish system greater support has 

purposively been given to traditional occupations and growth industry sectors as a means of 

boosting investment in highly productive industries.  Scottish apprentices undertaking the 

Driving Goods Vehicles framework also appear to fare better than their English counterparts, 

although the reasons for this are less clear.  Additionally, the Scottish model is less supportive 

of evidence that female apprentices in male-dominated frameworks have a reduced likelihood 

of completion compared with males (Bessey and Backes-Gellner, 2007; Gambin and Hogarth, 

2015; Kelly et al., 2015), although in some frameworks with a very low percentage of female 
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starts (Vehicle Maintenance and Repair, Engineering, Automotive and Construction) female 

apprentices significantly reduce their likelihood of completion by undertaking them.  

Furthermore, it can also be concluded that, in contrast to similar Australian findings (Stromback 

and Mahendran, 2010), apprentices training in publicly funded colleges in Scotland are less 

likely to complete than those training with private training providers.  The distinction between 

Scottish colleges and Australian TAFE institutes is not sufficient to explain this: both offer a 

wide range of vocational courses, have flexible routes to entry and offer a pathway to a 

university degree.  It is also fair to say that there will be variation within the college sector and 

that apprentices in some colleges will fare better than others.  Feedback from young apprentices 

in Scotland suggests that the majority enjoy the college environment, especially when compared 

with their previous experience in school, as they are treated as adults and given responsibility.  

In many cases though, this is not translating into successful completions.  Further detailed 

qualitative research isolating the unique practices of successful providers – both college and 

private – would help answer this. 

Previous research in Australia also lead to the expectation that apprentices resident in accessible 

rural areas would have a higher probability of completion (Ball and John, 2005); instead, and 

acknowledging the very different geographies of both countries, it is residence in a remote rural 

area that appears to offer an advantage in Scotland.  This is independent of the apprentice’s 

socioeconomic background which is already controlled for.  Instead, it may reflect a local labour 

market effect in more remote rural areas of Scotland where apprentices place greater value on 

scarce local employment.  While this is positive in terms of completion, it may also reflect high 

levels of unemployment and underemployment and a general lack of opportunity in remote 

areas. 

8.6.2 The conceptual model revisited 

The model introduced in chapter six following the review of previous research proposed that 

the characteristics of the apprentice and employer, the type of training and how this was 

delivered, and the labour market conditions would impact upon the likelihood of an apprentice 

to complete their apprenticeship. 
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Figure 8.2: A Model of apprenticeship completion 

Source: Author 

 

It is now possible to reassess this model in light of the empirical evidence from the logistic 

regression.  Table 8.2 above highlights that there is statistically significant evidence that each 

of the four groups of factors can influence the likelihood to complete an apprenticeship and the 

model can therefore be accepted. However, while this model helps to illustrate the relationships 

between the characteristics of apprentices, their employment, training received and the labour 

market and apprenticeship completion, it does not explain why these factors impact on 

completion. Possible explanations for this are proposed in the following chapter. 

The next and final chapter looks at the theoretical and empirical contribution made by this thesis 

and the practical implications of the findings with respect to research on apprenticeship 

completion and apprenticeship policy in Scotland and beyond.  It also reviews some of the 

limitations of the model and results and suggests possible further research that could 

realistically be undertaken to improve and expand upon the approach used here. 

  

Apprentice characteristics
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Training and delivery
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Completion
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CHAPTER 9 – CONCLUSIONS 

9.1 INTRODUCTION 

The overall purpose of this thesis was to examine the factors affecting apprenticeship 

completion in Scotland.   Following an extensive review of literature relating to labour market 

theory and some other perspectives around skills development, and international empirical 

research on apprenticeship completion, four key research questions were tested via 18 

individual hypotheses.  These examined the potential impact of apprentice, employer, training 

and labour market factors on apprenticeship completion and led to the development of a 

conceptual model to be tested.  To test the model, data from 78,952 Scottish MA records 

covering 2007-15 were analysed in a logistic regression, using MA completion status as the 

dependent variable.  The results of this model revealed a range of factors likely to influence 

completion including age, gender and ethnicity, socioeconomic background, employer size, 

sector, MA framework and labour market conditions, resulting in the acceptance of 12 

hypotheses and the broad research questions.   

This concluding chapter first summarises the theoretical and empirical contribution made and 

the practical and policy implications of the findings.  Next, the limitations of the research within 

the parameters of the original objective are discussed.  The chapter then considers what could 

have been improved in hindsight before proceeding to recommend further research that could 

build on and enhance this work going forward.   
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9.2 THEORETICAL AND EMPIRICAL CONTRIBUTION 

The research in this thesis was designed with three primary purposes.  Firstly, it set out to 

examine previous research on apprenticeship completion and develop a new conceptual model 

to help explain completion.  Secondly it had the objective of building on existing research by 

testing and expanding this model in the Scottish context using an entirely new data set, 

including variables previously untested, while using robust and proven analysis techniques.  

Thirdly, it aimed to be the first robust econometric analysis of factors affecting apprenticeship 

completion in Scotland – and one of the first in the UK – thereby providing vital and overdue 

information on Scotland’s unique and well-established apprenticeship system.  With respect to 

all these purposes it has succeeded and can offer some theoretical and empirical contributions.    

The theoretical contribution is based on the conceptual model of the factors which affect 

apprenticeship completion.  This thesis has developed a model of apprenticeship completion 

firmly grounded in existing theory and evidence, which proposes factors that are associated 

with apprenticeship completion. Through combining labour market theory with empirical 

evidence from multiple sources and countries it offers a comprehensive framework for factors 

that may affect completion.    

The empirical contribution of this thesis is to test this model using a comprehensive set of data 

covering all apprentice leavers in Scotland over nine full years, and to apply this model to 

explore the factors associated with apprenticeship completion.  The research has expanded on 

previous evidence of apprenticeship completion developed in England and elsewhere, through 

inclusion of previously untested variables on social deprivation, employer size and sector, level 

of study, detailed provider type and labour market context. It therefore provides an exclusive 

insight into the drivers associated with completion and drop-out, informed by statistically robust 

data analysis.  This has resulted in the acceptance of the model and the proposition of key groups 

of factors influencing apprenticeship completion.  

There is a further applied contribution made by this thesis in that it tests both existing theory 

and the newly developed conceptual model in the context of the Scottish apprenticeship system 

for the first time.  As stated earlier, the Scottish apprenticeship system is both distinct and well-
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established, and this thesis presents new findings with respect to the Scotland and offers 

explanations as to why these may differ from findings in England, Australia and elsewhere. 

However, although the econometric model identifies statistically robust relationships between 

key variables and apprenticeship completion it cannot explain why these relationships exist. 

Findings from existing research on apprenticeship completion can offer some insights which 

may help to explain the causal process between the factors identified and the likelihood to 

complete, and are discussed below. 

Firstly, the inherent ability of an apprentice may influence their likelihood to complete. Becker 

(1962) proposed that individuals with a higher inherent ability will receive a higher rate of 

return to a given investment in human capital and will therefore be more likely to invest. There 

is also evidence to suggest that the ability and expectations of apprentices sometimes do not 

meet the expectations and demands of employers (Bednarz, 2014; Bessey and Backes-Gellner, 

2007; Smith et al., 2011; Stromback and Mahendran, 2010) which may impact on whether an 

apprentice stays the course. However, while ability may impact on completion, there is no 

evidence to link any of the measured apprenticeship factors in this thesis to ability.  For 

example, no inference can be drawn on the effect of gender, ethnicity, disability, age or 

socioeconomic status on ability to complete; indeed, it would be insulting to individuals to 

attempt to do so.  Without a direct, or even proxy measure of ability, for example in the form 

of prior school attainment, it is not possible to confirm a link between apprentice characteristics 

and ability, although it is possible that such links exist.   

Secondly, evidence reviewed in chapters two and three suggest there are many factors that could 

shape an apprentice’s experience of their apprenticeship, which in turn may affect their 

likelihood to complete. For example, evidence suggests both gender and ethnicity are likely to 

affect an apprentice’s experience in some cases (Kelly et al., 2015).  Among employer factors, 

size is likely to affect apprentice experience through availability of peer support (Snell and Hart, 

2008), indeed, very large employers are typically rated highly by apprentices themselves (TES, 

2020), and the industry sector of an employer may impact on apprentice experience through 

working conditions and culture (Gallacher et al, 2004; Harris and Simons, 2005; Snell and Hart, 

2008).  Among training and delivery factors, the occupation framework can impact on 

experiences through the type of work environment and amount of peer support available 
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(Gallacher et al., 2004).  Also certain frameworks provide higher productivity returns to 

employers (Skills Development Scotland, 2015a) who may be more supportive to apprentices 

as a result, thus impacting on apprentice experience.  Lastly the type of provider could impact 

on apprentice experience through the quality of training and level of support provided. 

Thirdly, other factors may impact on an apprentice’s motivation to complete. There may be a 

connection between age and motivation, with older apprentices forgoing higher wages during 

training (Becker, 1962; Ben-Porath, 1967; Haley, 1973) and therefore being more motivated to 

realise a return on their investment. It is also possible that the existing level of VQ held will 

affect motivation, as apprentices are motivated by progression (Hughes and Monterio, 2005).  

Employer size and sector could influence motivation through company prestige, salary and by 

means of a structured career pathway (Coe, 2013; Stromback and Mahendran, 2010).  Finally, 

the nature of the labour market is likely to affect apprentices’ motivation to undertake and 

complete an apprenticeship as a result of perceived return on human capital – evidence suggests 

apprentices in a more recessionary labour market will have less incentive to invest in their 

human capital and therefore will be less likely to complete (Bessey and Backes-Gellner, 2007).  

Finally, the nature of apprentices, their apprenticeship and the wider labour market may 

influence the alternatives available to them, in turn impacting on their likelihood to complete. 

For example, socioeconomic status (as measured by SIMD) could impact on alternatives 

through financial pressure (Quinn, 2013) if, for example, an apprentice was forced to leave to 

take up employment at a higher non-apprentice wage. Apprentices employed with smaller 

employers who may not be able to match the wages paid by larger organisations may also find 

themselves leaving for alternative employment.  And the local labour market in particular will 

influence the availability of attractive alternative employment – the availability of more and 

better employment opportunities has been shown to be a driver of non-completion (Thornhill, 

2001; Winterbotham et al., 2000; Skills Development Scotland, 2016a). 

As an example, apprentices in industries which often involve unsociable hours and low pay 

such as the hotel and restaurant sector are likely to be affected by several of the above proposed 

relationships: they may have a less favourable experience due to long and variable working 

hours, they may be less motivated due to apprenticeships being non-essential to work in the 

industry, and low pay may increase the attractiveness of alternative employment.  
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These proposed relationships between the factors tested in the statistical model and the 

mediating factors discussed above are suggested in Figure 9.1 below.  Further research to 

empirically test the existence and strength of these relationships would be a useful extension of 

this thesis and this is outlined along with other suggestions for further research in section 9.6.    

 

Figure 9.1: A hypothetical extended model of apprenticeship completion  

Source: Author 

 

9.3 PRACTICAL AND POLICY IMPLICATIONS  

The model developed in this thesis has two main, and complementary, practical implications.  

Firstly, it can act as a predictive model of apprenticeship completion.  For any given apprentice 

with a defined set of characteristics, employer, framework, training provider, and residence, it 

is possible to estimate their likelihood of completion ceteris paribus.  Secondly, it can be used 

as a corrective tool to improve completion rates.  Through identifying the optimal 

characteristics of apprentices, their employers, training and labour market necessary to 

maximise the likelihood of completion, the profile of apprenticeships can be altered, and 

completion rates can be improved.  Of course, there are ethical and social implications of using 

this as a blunt tool to attain a target completion rate.  It would be ethically unacceptable, for 

Completion 
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example, to restrict apprenticeship entry to apprentices in higher SIMD quintiles, or restrict the 

intake of construction apprentices to males as a short-term measure to boost completion rates.   

A more sophisticated and practical use of the model would be to combine the predictive and 

corrective uses described above into a more refined set of policy levers aimed achieving a long-

term healthy, equitable and stable completion rate.  By identifying the specific factors 

associated with successful completion and drop-out, the model developed from this research 

can identify a need for focused support on those apprentices identified as being most at risk of 

not completing (for example, apprentices from deprived areas, from ethnic minorities, of a 

particular gender in certain frameworks and in those industry sectors or occupations where 

apprenticeships may be less valued), and can be used to create an environment more conducive 

to completion for these individuals.  For example, support to help apprentices in deprived areas 

and rural areas could include targeted concessionary travel to work, and research is currently 

being scoped in Scotland to explore the feasibility of this.  Supporting female or male 

apprentices in particular frameworks where they are less likely to complete could involve the 

establishment of peer support groups within and across employers, examining the causes of 

gender pay gaps, and, in the longer term, measures delivered at school level to encourage gender 

balance in predominantly male or female frameworks where this has been identified as an issue, 

such as the Improving Gender Balance project (Institute of Physics, 2017).  In Scotland 

mentoring schemes for female apprentices have recently been developed and piloted with 

gender equality organisations.  Similarly, measures to identify the challenges faced by black 

and minority ethnic apprentices and support them while in apprenticeships could include 

promotion in schools, language support, and quality impact assessing MA frameworks to 

remove any barriers to under-represented groups.  This might be explored in occupations such 

as food handling and beauty therapy where ethnic minority apprentices in England have 

reported experiencing cultural sensitivities (LSC, 2009b).   

As a comparison, the HE sector has responded to lower progression and completion rates among 

under-represented groups by adopting a ‘student lifecycle’ approach; monitoring and 

supporting student progress and experience from recruitment right through to alumni to enhance 

retention and employability (e.g. Bates and Hayes, 2017), helping ensure that students from 

non-traditional backgrounds are converted from starts to successful graduation and 

employment.  Given that under-represented apprentices also appear to be less likely to 
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complete, an ‘apprenticeship lifecycle’ approach where at-risk apprentices, as identified in the 

model, are supported throughout their apprenticeship journey might reap similar rewards.  

Younger apprentices could be supported by ensuring they are fully informed and prepared to 

undertake an apprenticeship, especially in the more challenging occupations such as Health and 

Social Care.  Additionally, a tool where both employers and individuals can assess the level of 

a prospective apprentice would be useful in ensuring that these younger apprentices are training 

at the right level, and hence reduce drop-out due to individuals being under-motivated or over-

challenged.  From an employer perspective, support and advice could be directed at SMEs, for 

example the offer of flexible training to improve the HR-related skills of SME apprentice line 

managers where required and designing frameworks and qualification standards that are not, 

either intentionally or accidentally, geared around the needs of larger employers. 

9.4 LIMITATIONS OF THE RESEARCH 

While the research in this thesis has successfully built on existing knowledge and has provided 

a unique econometric model of apprenticeship completion for the Scottish apprenticeship 

system, there remain several limitations.  These limitations should be considered with respect 

to the parameters of the research.  For example, this research is mainly quantitative in nature 

and takes a positivist theoretical perspective; although supplemented with some interviews with 

delivery professionals, it did not involve primary research with other stakeholders.  The 

research could have been expanded by a series of depth qualitative interviews with apprentices 

and/or employers, or by undertaking a comparative study on data for university or college 

students.  However, actions such as these were never within the scope of the original research 

specification so are not discussed in detail here.  Like any quantitative analysis, the strength of 

this thesis lies in the robustness of associations between variables, and it is complementary to, 

rather than a substitute for, depth qualitative research. 

Perhaps the main limitation within the bounds of the research aims was the absence of data on 

prior school attainment of apprentices.  Although data on previous vocational qualifications 

was used in the study, and found to be significant, prior school attainment could have provided 

an additional insight into inherent ability.  This would have been especially useful for younger 

apprentices who had no existing vocational qualifications.  A potential source of data on prior 
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school attainment is the Customer Support System (CSS) held by SDS which contains data on 

school age young people supported by SDS, including their highest qualification.  Matching 

records from CSS and the apprentice CTS database was considered for this thesis, however on 

closer inspection it was decided against this for two reasons.  Firstly, it quickly became apparent 

that these databases existed completely separately with no common matching variable.  

Secondly, the CSS database relies on input by careers staff from interviews with young people 

and is not a census of qualifications; as a result, CSS data on school attainment is inconsistent, 

with a large proportion of missing data.  An alternative source of prior qualifications would 

have been to investigate linking MA data held by SDS with complete data on school 

qualifications held by the Scottish Qualifications Authority (SQA).  However, there is the same 

issue of a lack of common linking variable, and also obtaining this data at an individual level 

would involve lengthy negotiation and implementing GDPR compliant data sharing agreements 

which, although useful, would have significantly delayed the research.  Linking MA records 

with SQA data is one of the actions considered for future research later in this chapter. 

The analysis excludes some other apprentice-specific factors that could possibly impact on 

completion: for example, an apprentice’s ‘Additional Support Needs’ (ASN) status, ‘Not in 

Education Employment or Training’ (NEET) status, whether the apprentice had been a care 

leaver, a young offender, been excluded from school or had a record of drug or alcohol 

problems.  All these factors could potentially influence an apprentice’s likelihood to complete.  

These measures are recorded in the CSS dataset mentioned above, but, as for school 

qualification, the data are inconsistent with a high proportion of missing values and it was 

decided not to include them in the model.  From an employer’s perspective, MA employers 

have reported attitude and motivation as the most common reason for non-completion, (Skills 

Development Scotland, 2015a).  Unfortunately, there are no direct observable measures of 

attitude or motivation in the MA leavers’ data – employee motivation can be subjective and is 

often realistically best captured through workforce surveys via proxy measures of job 

satisfaction, work engagement and job involvement (Schaufeli and Bakker, 2010). This is 

outside the scope of the MA leavers’ data but could be collected in future qualitative research 

as suggested in section 9.6 below.  Interviews with senior policy professionals at SDS also 

revealed that apprentice ‘fit’ with an employer is an important contributing factor to completing 

an MA.  As with motivation, fit is not directly captured by observable characteristics in the 

leavers’ data; employee fit has been found to be interpreted as an abstract concept by 
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applicants/employees, in contrast to more easily quantified attributes such as pay (Von Walter 

et al., 2012) and was therefore not included in the regression model. 

Another limitation, particularly from a policy perspective, is that the data used refers only to 

apprentices who started between 2007-2015 inclusive and who left before 2016.  Including 

more recent apprentice data would have made the research even more relevant as it would 

reflect changes in apprenticeship policy, such as the introduction of new frameworks, and 

measures undertaken to improve recruitment of apprentices with a disability and those from 

ethnic minorities.  There are two main reasons why the time period was not extended.  Firstly, 

data on leavers after 2016 are recorded by SDS in a completely new database – the Funding 

Information and Processing System (FIPS), which contains a different set of variables.  

Secondly, the bulk of the data analysis was undertaken during early 2017 to early 2019.  For 

most of this time only one extra year of data on MA leavers would have been available, which 

would not justify the extra time taken to consolidate the databases. 

There also exists a limitation around missing data.  Although the manual and IDBR data 

matching processes described in chapter six reduced the percentage of missing records from 52 

per cent to 19 per cent, this still represents almost 15,000 records excluded from the analysis – 

mainly due to the remaining missing employer size and sector data.  As mentioned in chapter 

six, these data are unlikely to be missing at random, therefore no further imputation could be 

undertaken to address this.  However, with 64,219 complete records, the data set is still a 

substantial resource and allows a uniquely robust analysis to be undertaken for Scottish MAs.  

The remaining missing data are therefore less of a concern than the other limitations mentioned 

in this chapter. 

9.5 LESSONS LEARNED 

The intention of the research in this thesis was always to make use of the extensive data on MA 

leavers through a quantitative analysis.  This principal objective was met, and there is nothing 

in the wider method or approach that would merit change to secure this objective.  That said, 

there are a few detailed points that, with hindsight, would have been undertaken differently.  

Firstly, the missing data on industry size and sector could have been addressed before any 

analysis was undertaken.  The approach used in practice – undertaking development and 
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analysis of the model before deciding to replace missing data – was intended to provide 

indicative findings but resulted in the duplication of much of the analysis after the missing data 

had been addressed, thus adding to the time taken to complete the thesis. 

Secondly, early in the research, a detailed literature review of factors affecting completion and 

progression in further and higher education was undertaken, with the intention of performing a 

detailed comparison of factors affecting FE/HE and MA completion rates.  Ultimately it was 

decided not to pursue this option as it was felt that focusing on studies of apprentice completion 

offered a more useful benchmark.  Much of the detailed literature review of FE and HE 

completion was therefore not used, despite the time and effort that was input to reviewing this 

literature and summarising the findings.  In retrospect, this review would not have been 

undertaken in the same level of detail. 

Thirdly, in hindsight the model would possibly have been less reliant on the work by Gambin 

and Hogarth (2015) as a base.  Although their study has similar objectives and methods to this 

thesis, the range of factors tested is quite narrow and the reference case of Business 

Administration is not ideal in all situations.  Other studies have provided a wider range of 

variables that could have been included from the outset.  Ultimately inclusion of a broader range 

of factors was found to improve the statistical model, so time could have been saved by 

including more factors in the model from the outset.  However, despite this, the Gambin and 

Hogarth model did act as a useful basis for incrementally developing the model as opposed to 

throwing all potential variables in a ‘data bin’ to be used in the first regression model, so from 

that perspective the approach taken was useful. 

9.6 FUTURE RESEARCH 

The recommendations for future research presented in this section stem from two main sources.  

These are examined in turn. 

1. Untested hypotheses: Hypotheses developed from the literature that could not be 

tested by the model as it stands but could be tested by enhanced models using 

additional data. 
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2. Deep dive: Findings from the model that merit further investigation in greater depth 

using different research methods. 

9.6.1 Untested hypotheses 

Table 9.1 below summarises hypotheses that were not directly tested in the model, often due to 

data limitations, but that could be answered, or more fully answered, by future research using 

a different data source or different methodology.  Where more than one hypothesis could be 

explored using the same research these have been grouped together.  

Hypothesis Future research method Priority 

Expansion of HE has reduced the 

quality of apprenticeship 

applicants, and adversely affected 

completion. (Karmel et al., 2004) 

 

Apprentices with lower high 

school qualifications are less 

likely to complete (Ball and John, 

2005). 

Linking CTS data (2007-15) and FIPS data (2016-) on 

apprenticeship leavers with data on school attainment from the 

Scottish Qualifications Authority (SQA) and/or Scottish 

Government (SG) who also hold the data. An expanded 

quantitative model could then be run with school qualification 

attainment as an additional explanatory variable. 

 

High 

The factors identified in the 

statistical model impact on 

completion through mediating 

factors of ability, experiences, 

motivation and alternatives 

(author).  

 

Employers report attitude and 

motivation as the most common 

reason for non-completion, (Skills 

Development Scotland, 2015a) 

Primary research with a sample of apprentices (both completers 

and ideally also non-completers) using methods rooted in 

psychology could attempt to capture these mediating factors. For 

example, motivation could be captured via proxy measures of job 

satisfaction, work engagement and job involvement (Schaufeli 

and Bakker, 2010). Likewise, the existing Apprenticeship 

Wellbeing Survey (Skills Development Scotland, 2019f) has 

captured current apprentices’ reported levels of satisfaction, 

happiness and anxiety which could proxy for level of motivation.  

Primary research could also explore apprentices’ personal 

experiences of their apprenticeship and the extent to which this 

shaped their ability to stay the course, and their feedback on the 

draw of alternative opportunities. Ability could be proxied by 

prior school attainment as mentioned above. 

As a further extension, standardised wellbeing measures from the 

Labour Force Survey and Annual Population Survey could be 

linked to MA leavers from CTS/FIPS through common 

characteristics and could allow selected mediating factors to be 

added to a quantitative model and therefore allow formal testing 

of the validity of the mediating factors presented in Figure 9.1. 

This would however require careful consideration of how to 

profile apprentices.  

Med/High 

The type and quality of CIAG will 

influence apprentices’ 

expectations and therefore 

Data on apprenticeship completion from CTS and FIPS could be 

matched to SDS Customer Support System (CSS) which records 

the level and type of CIAG support given to an individual prior 

to starting an apprenticeship: for example, whether a maximum 

or medium service offer was provided, or the number of CMS 

Medium 
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completion. (LSC, 2009a; 

Winterbotham et al., 2000) 

 

Improving mismatch between 

apprentice and employer 

expectations will improve 

completion rates (Smith et al., 

2011) 

competency improvements recorded. This information could be 

added to an extended quantitative model to test the impact on 

completion.  

Supporting qualitative research with apprentices and careers 

advisors could also investigate if the type and quality of careers 

advice provided to young people helps to match expectations to 

reality and therefore boost completion. 

Apprentices that were already 

employed by the same employer 

before starting may be more 

likely to complete. (Stromback 

and Mahendran, 2010) 

There are currently too many missing data on previous 

employment in CTS to explore this. Data from FIPS is 

continually improving and may include better quality measures 

of previous employment which could be used to extend the 

model. 

Medium 

Research evidence from Scotland 

(unpublished) suggests that 

apprentices who have been in 

care are less likely to complete. 

 

Improved data over the past two years (2016-18) from FIPS are 

starting to allow us to better identify apprentices who are care 

leavers. This could be added to the existing quantitative model. 

Medium 

A higher wage while training 

encourages apprentices to 

complete (Gallacher et al., 2004; 

Spielhofer et al., 2006). 

This was tested in the research using framework as a proxy, 

referencing the Apprenticeship Pay Survey (APS) Scottish data. 

This could be expanded by obtaining in-training apprentice wage 

for all frameworks from the APS Scottish data. This wage 

variable could be included in an expanded quantitative model of 

apprenticeship completion. 

Medium 

Expected wage on completion is a 

primary motivator to complete 

(Karmel and Mlotkowski, 2010) 

Again, this was tested using framework as a proxy referencing 

the Annual Survey of Hours and Earnings (ASHE) and could be 

improved by obtaining expected apprentice wage on completion 

from ASHE data for all MA records. Earnings by 2-digit SOC 

could be approximated to each apprentice’s expected occupation 

on completion – mapping framework to SOC. The associated 

wage could then be used as a variable in an expanded quantitative 

model of apprenticeship completion. 

A more sophisticated approach could utilise SG/DfE/HMRC 

Longitudinal Educational Outcomes (LEO) data which provides 

data on earnings and employment for all apprentices at an 

individual level 5 years after completion. If LEO data was 

available to match with CTS/FIPS data on outcomes, the actual 

wage on completion for each individual could be added as an 

exogenous variable to the model.  

A further expansion using LEO data could use MA earnings as 

the dependent variable to examine the drivers of apprentice 

earnings. 

Medium 

  Medium 

Table 9.1: Future research from hypotheses not tested by the model 

Source: Author 

 

The top priority from the above future research is to obtain data on prior school qualifications 

of apprentices.  This is a measure that has been used in several previous analysis of 
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apprenticeship completion in England (Bursnall et al., 2017; Gambin and Hogarth, 2015; LSC, 

2009a) and is likely to contribute to some of the unexplained variance in the current model.  It 

is also likely to account for some of the current variation in probability of attainment related to 

demographic factors such as age, ethnicity and social deprivation (Richardson, 2015). 

9.6.2 Deep Dive: Findings from the model that merit further research 

This section explores the model results on factors that are statistically significant in explaining 

the likelihood to complete an apprenticeship but where there is no clear explanation why from 

the existing literature.  Table 9.2 summarises some suggested future research that may help to 

build on the quantitative findings of the model and shed some further light on the mechanisms 

that lie behind the significant factors. 

Finding  Future research Priority 

Why are apprentices from 

non-white ethnic backgrounds 

less likely to complete? (H2) 

Qualitative research with apprentices from non-white ethnic 

backgrounds in Scotland would help to explain this. Research 

should also, where possible, capture the views of parents of 

school age children and careers advisors. 

High 

Why are apprentices who 

undertake training in a FE 

college less likely to complete? 

(H16) 

Further qualitative research with apprentices across a range of 

providers could be used to explore the reasons behind this. It 

could identify elements in college training delivery that may 

impact on apprentices’ motivation. It could also identify 

provider practices associated with successful completion. 

Medium 

How does the quality of 

training delivered affect 

completion? (H16) 

Completion was found to differ by provider type, but the 

model contains no direct measure of quality. There is evidence 

from HE to suggest that this may be a significant driver of 

completion. Further research could integrate emerging data 

from SDS on training provider quality into the existing 

quantitative model. 

Medium 

Why do local and Scottish 

unemployment rates appear to 

have differing associations 

with completion? (H17) 

 

 

Do apprentices resident in 

remote rural areas prefer local 

employers, and if so why? 

(H18) 

Research more closely examining the nature of local labour 

markets, both rural and urban, can help explain more of the 

push and pull factors behind non-completion. For example, 

findings from the LEO data on apprentice employment 

outcomes would help to map the geographical movement of 

apprentices after completion.  

Qualitative research focused on apprentices in more remote 

areas of Scotland would help explain some of the reasons for 

this – for example are apprentices strongly motivated to remain 

living and working in a remote area and are they more likely 

to choose an employer based on location? 

Medium 

If lower qualified apprentices 

are found to be less likely to 

complete, then why is this? 

(H7) 

Qualitative research with non-completing apprentices (which 

can be challenging), their current/former employers and 

providers can help to explain the reasons why they are less 

likely to complete. It can also suggest support to help guide 

Medium 
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them to appropriate apprenticeships and help them stay the 

course. 

Does the analysis hold when 

the data is extended to 2016-18 

leavers?  

The CTS data used for 2007-15 can be merged with leavers’ 

data from the replacement FIPS database covering 2016 

onwards. Although these databases are not identical it should 

be possible to create one complete dataset.  

High/Medium 

Table 9.2: Findings from the model meriting further investigation 

Source: Author 

 

Much of the suggested further research above complements the econometric model through 

follow-up qualitative research with key stakeholders: apprentices themselves; employers; 

training providers; and other influencers such as parents and careers guidance professionals.  

The importance of the model developed in this thesis is underlined as it has a key role in 

identifying statistically significant relationships that would benefit from more detailed 

investigation.    

9.7 SOME FINAL THOUGHTS 

This thesis was born out of a unique opportunity to access data on apprentices in Scotland, 

which allowed a robust statistical investigation of factors associated with apprenticeship 

completion.  This was achieved as planned, and the thesis has contributed substantially to the 

knowledge base of the Scottish apprenticeship system.  Yet during the course of the research, 

opportunities for further work to expand the analysis became apparent, as detailed above.  On 

completion of this PhD thesis, the next priority for the author will be to append data from the 

SDS FIPS dataset covering 2016-18 (and 2019 when available) which should be relatively 

straightforward, and then perform two data linkages: firstly linking to IDBR to obtain good 

quality data on size and sector of employer, as FIPS does not contain these fields at all; and 

secondly to obtain data on prior school attainment from the SQA via the SG.  These linkage 

options are currently being explored by the author in discussion with SDS and the SG.  The 

process is likely to take some time to finalise as it will involve obtaining buy-in at a senior level 

from all organisations involved and drawing up legally binding data sharing agreements.  

However, once completed it will add a very useful element to the model and pave the way for 

future research. 
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Regarding the practical implications, at the time of writing, apprenticeship completion rates are 

relatively healthy in Scotland, standing at around 76 per cent (2018/19), compared with 67 per 

cent (2017/18) in England, for example.  However, there are challenges on the horizon in the 

shape of government expectations for increased apprenticeship starts each year, and the 

sometimes-negative perception of vocational education among young people and their parents 

and other influencers.  Currently, higher education participation is at a record high and 

employers are competing fiercely with universities and colleges to recruit the best people.  

Together these place a challenge for raising, or even maintaining, current Scottish 

apprenticeship completion rates in the context of widening participation from a shrinking pool 

of applicants.  The challenge of economic recovery following Covid-19 will only increase the 

importance of ensuring more young people have relevant qualifications and work experience to 

help avoid future labour market scarring.  The importance of completion is important not just 

to policymakers, but to apprentices themselves, with substantial evidence for better 

employment prospects for completers, as reviewed in this thesis.  Employers also benefit from 

higher productivity from completed apprenticeships – the economic benefits of completed MAs 

to both individuals and employers are currently being quantified as part of the Education and 

Skills Impact Framework (ESIF) in Scotland – and lose their investment if an apprentice fails 

to complete.  Ultimately, the key challenge is to consider how we can best target those most at 

risk of non-completion while meeting the policy triumvirate of increasing apprentice numbers, 

raising completion rates and ensuring those vulnerable to poor labour market outcomes are not 

left behind.  I hope that this research can make a small contribution to these aims. 
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APPENDIX A – MISSING AT RANDOM STATISTICAL TEST 

This appendix provides detail of the Chi-square tests performed to test for MAR in employer 

size. Crosstabs were performed between a dummy variable representing employer size being 

missing, with value 1 for missing, 0 otherwise. This was cross tabbed with  18 key independent 

variables in the analysis and the Chi-Square statistics examined. 

 

CROSSTABS 

  /TABLES=COMPLETER_DV female Disabilityforinternaluseonly 

Ethnicityforinternaluseonly Ind_Fishing 

    Ind_Mining Ind_Man Ind_Energy Ind_Const Ind_retail Ind_hotel_rest Ind_transp 

Ind_finance 

    Ind_realest_rent_oth Ind_public Ind_educ Ind_health Ind_oth_pers Ind_privateh 

BY missing_emp_size 

  /FORMAT=AVALUE TABLES 

  /STATISTICS=CHISQ 

  /CELLS=COUNT 

  /COUNT ROUND CELL. 

 

 
 
Crosstabs 
 

Notes 

Output Created 25-JUN-2019 16:52:48 

Comments  

Input Data C:\Users\greigm\OneDrive - Skills 

Development Scotland\PhD\Ch 5 

Results\PhD leavers data 2007-15 

NC_with_missing_data.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 
78952 

Missing Value Handling Definition of Missing User-defined missing values are 

treated as missing. 

Cases Used Statistics for each table are based on 

all the cases with valid data in the 

specified range(s) for all variables in 

each table. 
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Syntax CROSSTABS 

  /TABLES=COMPLETER_DV female 

Disabilityforinternaluseonly 

Ethnicityforinternaluseonly 

Ind_Fishing 

    Ind_Mining Ind_Man Ind_Energy 

Ind_Const Ind_retail Ind_hotel_rest 

Ind_transp Ind_finance 

    Ind_realest_rent_oth Ind_public 

Ind_educ Ind_health Ind_oth_pers 

Ind_privateh BY missing_emp_size 

  /FORMAT=AVALUE TABLES 

  /STATISTICS=CHISQ 

  /CELLS=COUNT 

  /COUNT ROUND CELL. 

Resources Processor Time 00:00:00.45 

Elapsed Time 00:00:00.45 

Dimensions Requested 2 

Cells Available 524245 

 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Completed MA * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

trainee is female * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Disability (for internal use 

only) * missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Ethnicity (for internal use 

only) * missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Fishing * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Mining and quarrying * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Manufacturing * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 
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Electricity gas and water 

supply * missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Construction * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Wholesale, retail and repair 

* missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Hotels and restaurants * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Transport storage and 

communication * 

missing_emp_size 

78952 100.0% 0 0.0% 78952 100.0% 

Financial intermediation * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Real estate, renting and 

business activities * 

missing_emp_size 

78952 100.0% 0 0.0% 78952 100.0% 

Public admin, defence and 

soc security * 

missing_emp_size 

78952 100.0% 0 0.0% 78952 100.0% 

Education * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Health and social work * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

Other community, social 

and personal service 

activities * 

missing_emp_size 

78952 100.0% 0 0.0% 78952 100.0% 

Private households * 

missing_emp_size 
78952 100.0% 0 0.0% 78952 100.0% 

 

 
 
 
 
 
Completed MA * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Completed MA 0 11323 7892 19215 
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1 39891 19846 59737 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 393.096a 1 .000   

Continuity Correctionb 392.752 1 .000   

Likelihood Ratio 387.234 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
393.091 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 6750.76. 

b. Computed only for a 2x2 table 

 

 
 
trainee is female * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

trainee is female .00 29438 15133 44571 

1.00 21776 12605 34381 

Total 51214 27738 78952 

 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 62.553a 1 .000   

Continuity Correctionb 62.434 1 .000   

Likelihood Ratio 62.470 1 .000   

Fisher's Exact Test    .000 .000 
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Linear-by-Linear 

Association 
62.552 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 12078.99. 

b. Computed only for a 2x2 table 

 

 
 
Disability (for internal use only) * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Disability (for internal use 

only) 

N 51066 27624 78690 

Y 148 114 262 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 8.098a 1 .004   

Continuity Correctionb 7.733 1 .005   

Likelihood Ratio 7.856 1 .005   

Fisher's Exact Test    .005 .003 

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 92.05. 

 

Ethnicity (for internal use only) * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Ethnicity (for internal use 

only) 

African 52 38 90 

Bangladeshi 5 3 8 

Caribbean 8 5 13 

Chinese 30 11 41 
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Indian 95 43 138 

Mixed background 91 65 156 

Not known / prefer not to 

say 
684 273 957 

Other Asian background 51 40 91 

Other Black background 28 13 41 

Other ethnic background 107 83 190 

Other White background 1517 809 2326 

Pakistani 126 73 199 

White 1 0 1 

White Irish 122 75 197 

White Other British 1652 998 2650 

White Scottish 46645 25209 71854 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Pearson Chi-Square 44.058a 15 .000 

Likelihood Ratio 44.580 15 .000 

N of Valid Cases 78952   

a. 4 cells (12.5%) have expected count less than 5. The minimum 

expected count is .35. 

 

 
Fishing * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Fishing .00 51201 27715 78916 

1.00 13 23 36 

Total 51214 27738 78952 
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Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 13.068a 1 .000   

Continuity Correctionb 11.837 1 .001   

Likelihood Ratio 12.285 1 .000   

Fisher's Exact Test    .001 .000 

Linear-by-Linear 

Association 
13.068 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 12.65. 

b. Computed only for a 2x2 table 

 

 
 
Mining and quarrying * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Mining and quarrying .00 50879 27693 78572 

1.00 335 45 380 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 90.887a 1 .000   

Continuity Correctionb 89.863 1 .000   

Likelihood Ratio 108.112 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
90.886 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 133.50. 

b. Computed only for a 2x2 table 
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Manufacturing * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Manufacturing .00 46705 26444 73149 

1.00 4509 1294 5803 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 452.678a 1 .000   

Continuity Correctionb 452.070 1 .000   

Likelihood Ratio 484.620 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
452.672 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 2038.75. 

 

Electricity gas and water supply * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Electricity gas and water 

supply 

.00 50670 27706 78376 

1.00 544 32 576 

Total 51214 27738 78952 

 

 

Chi-Square Tests 
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 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 222.730a 1 .000   

Continuity Correctionb 221.424 1 .000   

Likelihood Ratio 292.314 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
222.727 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 202.36. 

b. Computed only for a 2x2 table 

 

 
 
Construction * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Construction .00 45372 25355 70727 

1.00 5842 2383 8225 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 152.880a 1 .000   

Continuity Correctionb 152.579 1 .000   

Likelihood Ratio 157.078 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
152.878 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 2889.67. 

b. Computed only for a 2x2 table 
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Wholesale, retail and repair * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Wholesale, retail and repair .00 42501 25613 68114 

1.00 8713 2125 10838 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 1328.759a 1 .000   

Continuity Correctionb 1327.970 1 .000   

Likelihood Ratio 1441.096 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
1328.742 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 3807.69. 

 

Hotels and restaurants * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Hotels and restaurants .00 46518 25973 72491 

1.00 4696 1765 6461 

Total 51214 27738 78952 

 

 

Chi-Square Tests 
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 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 188.581a 1 .000   

Continuity Correctionb 188.208 1 .000   

Likelihood Ratio 195.629 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
188.578 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 2269.93. 

b. Computed only for a 2x2 table 

 

 
 
Transport storage and communication * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Transport storage and 

communication 

.00 48403 27195 75598 

1.00 2811 543 3354 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 551.545a 1 .000   

Continuity Correctionb 550.677 1 .000   

Likelihood Ratio 622.388 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
551.538 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 1178.35. 

b. Computed only for a 2x2 table 
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Financial intermediation * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Financial intermediation .00 49520 27559 77079 

1.00 1694 179 1873 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 550.666a 1 .000   

Continuity Correctionb 549.517 1 .000   

Likelihood Ratio 673.056 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
550.659 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 658.04. 

 

Real estate, renting and business activities * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Real estate, renting and 

business activities 

.00 47526 25791 73317 

1.00 3688 1947 5635 

Total 51214 27738 78952 

 

 

Chi-Square Tests 



278 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square .898a 1 .343   

Continuity Correctionb .871 1 .351   

Likelihood Ratio .900 1 .343   

Fisher's Exact Test    .347 .175 

Linear-by-Linear 

Association 
.898 1 .343   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 1979.73. 

b. Computed only for a 2x2 table 

 

 
 
Public admin, defence and soc security * missing_emp_size 

 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Public admin, defence and 

soc security 

.00 47463 27630 75093 

1.00 3751 108 3859 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 1861.324a 1 .000   

Continuity Correctionb 1859.833 1 .000   

Likelihood Ratio 2577.986 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
1861.301 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 1355.77. 

b. Computed only for a 2x2 table 
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Education * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Education .00 48283 27170 75453 

1.00 2931 568 3499 

Total 51214 27738 78952 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 573.845a 1 .000   

Continuity Correctionb 572.978 1 .000   

Likelihood Ratio 647.136 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
573.838 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 1229.29. 

 

Health and social work * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Health and social work .00 47911 25925 73836 

1.00 3303 1813 5116 

Total 51214 27738 78952 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square .223a 1 .636   

Continuity Correctionb .209 1 .647   
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Likelihood Ratio .223 1 .637   

Fisher's Exact Test    .639 .324 

Linear-by-Linear 

Association 
.223 1 .636   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 1797.39. 

b. Computed only for a 2x2 table 

 

 
 
Other community, social and personal service activities * missing_emp_size 
 

Crosstab 

Count   

 

missing_emp_size 

Total .00 1.00 

Other community, social 

and personal service 

activities 

.00 47069 26013 73082 

1.00 
4145 1725 5870 

Total 51214 27738 78952 

 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 91.873a 1 .000   

Continuity Correctionb 91.601 1 .000   

Likelihood Ratio 94.295 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 
91.872 1 .000   

N of Valid Cases 78952     

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 2062.29. 

b. Computed only for a 2x2 table 

 

 
 
Private households * missing_emp_size 
 

Crosstab 
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Count   

 

missing_emp_size 

Total .00 1.00 

Private households .00 51212 27734 78946 

1.00 2 4 6 

Total 51214 27738 78952 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significanc

e (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 2.618a 1 .106   

Continuity Correctionb 1.417 1 .234   

Likelihood Ratio 2.462 1 .117   

Fisher's Exact Test    .193 .119 

Linear-by-Linear 

Association 
2.618 1 .106   

N of Valid Cases 78952     

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 2.11. 

b. Computed only for a 2x2 table 
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APPENDIX B – MISSING DATA REPLACEMENT 

Employer Size Before Correction (missing=40,691) 

 Frequency Percent Valid Percent Cumulative Percent 

Valid A 4745 6.0 6.0 57.5 

B 5584 7.1 7.1 64.6 

C 6642 8.4 8.4 73.0 

D 5594 7.1 7.1 80.1 

E 5070 6.4 6.4 86.5 

F 3757 4.8 4.8 91.3 

G 6869 8.7 8.7 100.0 

Total valid 38261 48.5 100.0  

Missing 
 

40691 51.5   

Total 78952 78952 100.0  

 

 

Employer Size: After Stage 1 Manual Correction (mainly large employers) 

 Frequency Percent Valid Percent Cumulative Percent 

Valid A 3560 4.5 7.0 7.0 

B 4941 6.3 9.6 16.6 

C 5400 6.8 10.5 27.1 

D 4440 5.6 8.7 35.8 

E 4162 5.3 8.1 43.9 

F 3927 5.0 7.7 51.6 

G 24784 31.4 48.4 100.0 

Total valid 51214 64.9 100.0  

Missing 
 

27738 35.1   

Total 78952 100.0   
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Employer enterprise After Stage 2 (IDBR) Correction 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid A 5184 6.6 6.6 22.4 

B 5553 7.0 7.0 29.5 

C 6357 8.1 8.1 37.5 

D 5452 6.9 6.9 44.4 

E 6100 7.7 7.7 52.1 

F 6305 8.0 8.0 60.1 

G 31475 39.9 39.9 100.0 

Total valid 66426 100.0 100.0  

Missing 
 

12526 15.9   

Total 78952 100.0   
 

 

Employer Industry Sector 

SIC 2003 17 cat section: before data cleaning 

 Frequency Percent Valid Percent Cumulative Percent 

Valid      

A 377 .5 .5 22.1 

B 36 .0 .0 22.2 

C 380 .5 .5 22.6 

D 5803 7.4 7.4 30.0 

E 576 .7 .7 30.7 

F 8225 10.4 10.4 41.1 

G 10838 13.7 13.7 54.9 

H 6461 8.2 8.2 63.0 

I 3318 4.2 4.2 67.2 

J 1873 2.4 2.4 69.6 

K 5635 7.1 7.1 76.8 

L 3859 4.9 4.9 81.6 

M 3499 4.4 4.4 86.1 

N 5116 6.5 6.5 92.6 

O 5870 7.4 7.4 100.0 

P 6 .0 .0 100.0 

Total valid 61872 78.3   

Missing 17080 21.6 21.6 21.6 

Total 78952 100.0 100.0  
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SIC 2003 17 cat section – after IDBR and manual correction 

 Frequency Percent Valid Percent Cumulative Percent 

Valid      

A 597 .8 .8 9.2 

B 53 .1 .1 9.2 

C 446 .6 .6 9.8 

D 6387 8.1 8.1 17.9 

E 766 1.0 1.0 18.8 

F 8810 11.2 11.2 30.0 

G 13956 17.7 17.7 47.7 

H 8517 10.8 10.8 58.5 

I 4062 5.1 5.1 63.6 

J 2328 2.9 2.9 66.6 

K 6073 7.7 7.7 74.3 

L 3832 4.9 4.9 79.1 

M 3979 5.0 5.0 84.1 

N 6100 7.7 7.7 91.9 

O 6411 8.1 8.1 100.0 

P 6 .0 .0 100.0 

Total valid 72323 91.6   

Missing 6629 8.4 8.4 8.4 

Total 78952 100.0 100.0  
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APPENDIX C – EMPLOYER SIZE CODING 

SPSS Syntax to recode new web search and IDBR recoded employer size category (A-G) into 

employer size broad group (S,M,L) 

 

DATASET CLOSE DataSet2. 

COMPUTE Employer_size_s=0. 

EXECUTE. 

IF  (Employer_sizeband = "A" or Employer_sizeband = "B" or Employer_sizeband = "C" or 

    Employer_sizeband = "D") Employer_size_s=1. 

EXECUTE. 

COMPUTE Employer_size_m=0. 

EXECUTE. 

IF  (Employer_sizeband = "E" or Employer_sizeband = "F") Employer_size_m=1. 

EXECUTE. 

COMPUTE Employer_size_l=0. 

EXECUTE. 

IF  (Employer_sizeband = "G" ) Employer_size_l=1. 

EXECUTE. 

IF  ((Employer_size_s = 0 or MISSING(Employer_size_s)) and (Employer_size_m = 0 or 

    MISSING(Employer_size_m)) and (Employer_size_l = 0 or MISSING(Employer_size_l))) 

    Employer_size_s=$SYSMIS. 

EXECUTE. 

IF  ((Employer_size_s = 0 or MISSING(Employer_size_s)) and (Employer_size_m = 0 or 

    MISSING(Employer_size_m)) and (Employer_size_l = 0 or MISSING(Employer_size_l))) 

    Employer_size_m=$SYSMIS. 

EXECUTE. 

IF  ((Employer_size_s = 0 or MISSING(Employer_size_s)) and (Employer_size_m = 0 or 

    MISSING(Employer_size_m)) and (Employer_size_l = 0 or MISSING(Employer_size_l))) 

    Employer_size_l=$SYSMIS. 

EXECUTE. 

FREQUENCIES VARIABLES=Employer_size_s Employer_size_m Employer_size_l 

  /ORDER=ANALYSIS. 
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APPENDIX D – SPSS OUTPUT FOR FINAL LOGIT MODEL  

Syntax code 

GET 

  FILE='C:\Users\marat_000\Documents\PhD\Ch 5 Results\PhD leavers data 2007-15 matched size.sav' 

    PASSWORD='<\+C?{:V/H#$#T/q'. 

DATASET NAME DataSet1 WINDOW=FRONT. 

DATASET ACTIVATE DataSet1. 

LOGISTIC REGRESSION VARIABLES COMPLETER_DV 

  /METHOD=ENTER Eth_nonwhite disability Age_19_24 Age_25_plus female VQHeld_y_n 

VQheld_same_higher 

    VQ_Level_2 VQ_Level_4 Fwk_Accounting_GH Fwk_Automotive_GH Fwk_ChildCare 

Fwk_Construction_GH 

    Fwk_CustServ Fwk_DrivingGV Fwk_Electrotech_GH Fwk_Eng Fwk_FinServ Fwk_FoodDrink 

Fwk_FreightLog 

    Fwk_Hairdressing Fwk_HealthSoc Fwk_Hospitality Fwk_Mgt Fwk_Plumbing_GH Fwk_Retail 

Fwk_VeMaintRep_GH 

    Fwk_other_GH u_rate_sco u_rate_la female#account female#automotive female#ChildCare female#constr 

    female#CustServ female#driving female#electrotech female#engineer female#finserv female#food_drink 

female#freight 

    female#hairdress female#hospitality female#healthsoc female#mgt female#plumb female#retail 

    female#vehicmaint female#other_GH SIMD2009_quintile_1 SIMD2009_quintile_2 SIMD2009_quintile_4 

    SIMD2009_quintile_5 AreaType_acc_rur AreaType_rem_rur Employer_size_s Employer_size_m Ind_Agric 

    Ind_Fishing Ind_Mining Ind_Man Ind_Energy Ind_retail Ind_hotel_rest Ind_transp 

    Ind_finance Ind_realest_rent_oth Ind_public Ind_educ Ind_health Ind_oth_pers Ind_privateh 

    TP_College TP_Employer TP_PublicSector TP_ThirdSector 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

Notes 

Output Created 08-JUL-2019 21:39:45 

Comments  
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Input Data C:\Users\marat_000\Documents\PhD\Ch 5 Results\PhD 

leavers data 2007-15 matched size.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working 

Data File 

78952 

Missing Value Handling Definition of Missing User-defined missing values are treated as missing 

Syntax LOGISTIC REGRESSION VARIABLES 

COMPLETER_DV 

  /METHOD=ENTER Eth_nonwhite disability 

Age_19_24 Age_25_plus female VQHeld_y_n 

VQheld_same_higher 

    VQ_Level_2 VQ_Level_4 Fwk_Accounting_GH 

Fwk_Automotive_GH Fwk_ChildCare 

Fwk_Construction_GH 

    Fwk_CustServ Fwk_DrivingGV 

Fwk_Electrotech_GH Fwk_Eng Fwk_FinServ 

Fwk_FoodDrink Fwk_FreightLog 

    Fwk_Hairdressing Fwk_HealthSoc Fwk_Hospitality 

Fwk_Mgt Fwk_Plumbing_GH Fwk_Retail 

Fwk_VeMaintRep_GH 

    Fwk_other_GH u_rate_sco u_rate_la female#account 

female#automotive female#ChildCare female#constr 

    female#CustServ female#driving female#electrotech 

female#engineer female#finserv female#food_drink 

female#freight 

    female#hairdress female#hospitality female#healthsoc 

female#mgt female#plumb female#retail 

    female#vehicmaint female#other_GH 

SIMD2009_quintile_1 SIMD2009_quintile_2 

SIMD2009_quintile_4 

    SIMD2009_quintile_5 AreaType_acc_rur 

AreaType_rem_rur Employer_size_s Employer_size_m 

Ind_Agric 

    Ind_Fishing Ind_Mining Ind_Man Ind_Energy 

Ind_retail Ind_hotel_rest Ind_transp 

    Ind_finance Ind_realest_rent_oth Ind_public Ind_educ 

Ind_health Ind_oth_pers Ind_privateh 

    TP_College TP_Employer TP_PublicSector 

TP_ThirdSector 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:04.08 

Elapsed Time 00:00:04.20 

[DataSet1] C:\Users\marat_000\Documents\PhD\Ch 5 Results\PhD leavers data 2007-15 matched size.sav 
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Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 64219 81.3 

Missing Cases 14733 18.7 

Total 78952 100.0 

Unselected Cases 0 .0 

Total 78952 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

Dependent Variable Encoding 

Original Value Internal Value 

0 0 

1 1 

 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 2210.401 76 .000 

Block 2210.401 76 .000 

Model 2210.401 76 .000 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 66602.174a .034 .051 

a. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

COMPLETER_DV 
Percentage 

Correct 0 1 

Step 1 COMPLETER_DV 0 509 14076 3.5 

1 379 49255 99.2 

Overall Percentage   77.5 

a. The cut value is .500 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a Eth_nonwhite -.345 .081 18.220 1 .000 .708 

disability -.157 .162 .944 1 .331 .854 

Age_19_24 .022 .024 .817 1 .366 1.022 

Age_25_plus .181 .031 34.373 1 .000 1.198 

female .398 .082 23.518 1 .000 1.489 

VQHeld_y_n .187 .037 25.066 1 .000 1.206 

VQheld_same_higher -.141 .069 4.187 1 .041 .868 

VQ_Level_2 .041 .025 2.731 1 .098 1.042 

VQ_Level_4 .505 .081 39.255 1 .000 1.657 

Fwk_Accounting_GH -.045 .368 .015 1 .902 .956 

Fwk_Automotive_GH -1.214 .096 160.761 1 .000 .297 

Fwk_ChildCare -.290 .239 1.479 1 .224 .748 

Fwk_Construction_GH .036 .081 .195 1 .659 1.036 

Fwk_CustServ -.262 .097 7.285 1 .007 .769 

Fwk_DrivingGV .392 .118 11.093 1 .001 1.480 

Fwk_Electrotech_GH .285 .108 6.895 1 .009 1.329 

Fwk_Eng -.091 .088 1.071 1 .301 .913 

Fwk_FinServ -.365 .159 5.288 1 .021 .694 

Fwk_FoodDrink -.038 .078 .236 1 .627 .963 

Fwk_FreightLog .478 .068 49.438 1 .000 1.614 

Fwk_Hairdressing -.321 .167 3.694 1 .055 .726 

Fwk_HealthSoc -.408 .122 11.285 1 .001 .665 
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Fwk_Hospitality -.051 .092 .313 1 .576 .950 

Fwk_Mgt -.094 .099 .906 1 .341 .910 

Fwk_Plumbing_GH .408 .124 10.832 1 .001 1.503 

Fwk_Retail -.246 .092 7.095 1 .008 .782 

Fwk_VeMaintRep_GH .970 .123 62.606 1 .000 2.637 

Fwk_other_GH .083 .080 1.089 1 .297 1.087 

u_rate_sco -.062 .014 19.700 1 .000 .940 

u_rate_la .028 .004 51.843 1 .000 1.028 

female#account -1.410 .423 11.122 1 .001 .244 

female#automotive -1.599 .573 7.783 1 .005 .202 

female#ChildCare .095 .243 .153 1 .696 1.099 

female#constr -.800 .214 14.014 1 .000 .449 

female#CustServ -.268 .118 5.182 1 .023 .765 

female#driving .850 .446 3.630 1 .057 2.340 

female#electrotech .529 1.041 .258 1 .611 1.698 

female#engineer -1.070 .229 21.796 1 .000 .343 

female#finserv .666 .218 9.296 1 .002 1.946 

female#food_drink .695 .120 33.247 1 .000 2.003 

female#freight .471 .243 3.766 1 .052 1.602 

female#hairdress -.251 .170 2.176 1 .140 .778 

female#hospitality -.141 .097 2.082 1 .149 .869 

female#healthsoc -.283 .127 4.936 1 .026 .754 

female#mgt -.227 .127 3.185 1 .074 .797 

female#plumb -.806 .666 1.467 1 .226 .447 

female#retail -.214 .105 4.162 1 .041 .807 

female#vehicmaint -1.025 .575 3.180 1 .075 .359 

female#other_GH -.791 .105 56.952 1 .000 .453 

SIMD2009_quintile_1 -.128 .030 18.148 1 .000 .880 

SIMD2009_quintile_2 -.058 .030 3.905 1 .048 .943 

SIMD2009_quintile_4 .031 .032 .986 1 .321 1.032 

SIMD2009_quintile_5 .092 .035 7.008 1 .008 1.097 

AreaType_acc_rur -.024 .032 .536 1 .464 .977 

AreaType_rem_rur .179 .051 12.238 1 .000 1.196 

Employer_size_s -.264 .026 100.403 1 .000 .768 

Employer_size_m -.142 .029 23.638 1 .000 .868 

Ind_Agric .064 .143 .200 1 .655 1.066 
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Ind_Fishing .178 .431 .171 1 .679 1.195 

Ind_Mining .827 .171 23.429 1 .000 2.286 

Ind_Man .047 .056 .685 1 .408 1.048 

Ind_Energy .377 .114 10.988 1 .001 1.458 

Ind_retail -.038 .057 .436 1 .509 .963 

Ind_hotel_rest -.375 .069 29.461 1 .000 .687 

Ind_transp -.012 .066 .034 1 .853 .988 

Ind_finance .460 .086 28.236 1 .000 1.583 

Ind_realest_rent_oth -.066 .053 1.565 1 .211 .936 

Ind_public .058 .074 .628 1 .428 1.060 

Ind_educ -.125 .076 2.706 1 .100 .882 

Ind_health -.110 .069 2.536 1 .111 .896 

Ind_oth_pers -.045 .068 .444 1 .505 .956 

Ind_privateh -1.244 1.423 .764 1 .382 .288 

TP_College -.203 .036 31.906 1 .000 .816 

TP_Employer -.151 .043 12.343 1 .000 .860 

TP_PublicSector .043 .064 .459 1 .498 1.044 

TP_ThirdSector .130 .047 7.499 1 .006 1.139 

Constant 1.585 .133 142.917 1 .000 4.881 

a. Variable(s) entered on step 1: Eth_nonwhite, disability, Age_19_24, Age_25_plus, female, VQHeld_y_n, 

VQheld_same_higher, VQ_Level_2, VQ_Level_4, Fwk_Accounting_GH, Fwk_Automotive_GH, 

Fwk_ChildCare, Fwk_Construction_GH, Fwk_CustServ, Fwk_DrivingGV, Fwk_Electrotech_GH, Fwk_Eng, 

Fwk_FinServ, Fwk_FoodDrink, Fwk_FreightLog, Fwk_Hairdressing, Fwk_HealthSoc, Fwk_Hospitality, 

Fwk_Mgt, Fwk_Plumbing_GH, Fwk_Retail, Fwk_VeMaintRep_GH, Fwk_other_GH, u_rate_sco, u_rate_la, 

female#account, female#automotive, female#ChildCare, female#constr, female#CustServ, female#driving, 

female#electrotech, female#engineer, female#finserv, female#food_drink, female#freight, female#hairdress, 

female#hospitality, female#healthsoc, female#mgt, female#plumb, female#retail, female#vehicmaint, 

female#other_GH, SIMD2009_quintile_1, SIMD2009_quintile_2, SIMD2009_quintile_4, 

SIMD2009_quintile_5, AreaType_acc_rur, AreaType_rem_rur, Employer_size_s, Employer_size_m, Ind_Agric, 

Ind_Fishing, Ind_Mining, Ind_Man, Ind_Energy, Ind_retail, Ind_hotel_rest, Ind_transp, Ind_finance, 

Ind_realest_rent_oth, Ind_public, Ind_educ, Ind_health, Ind_oth_pers, Ind_privateh, TP_College, TP_Employer, 

TP_PublicSector, TP_ThirdSector. 
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APPENDIX E – SPSS OUTPUT FOR MODEL WITHOUT 

FEMALE/FRAMEWORK INTERACTION TERMS 

The logistic regression model was run without the interaction terms of female*framework in 

order to investigate the likelihood of female apprentices completing compared with male 

apprentices across all frameworks. The results show that female apprentices are significantly 

more likely to complete.  

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a Ethnic_grp=Non-white -.353 .081 19.107 1 .000 .703 

Trainee has a disability -.160 .162 .975 1 .323 .852 

MA Aged 19-24 .016 .024 .416 1 .519 1.016 

MA aged 25 and over .184 .031 35.569 1 .000 1.202 

trainee is female .110 .025 18.906 1 .000 1.116 

Whether already has a VQ .185 .037 24.567 1 .000 1.203 

VQ held is the same or higher than 

that being studied 

-.143 .069 4.312 1 .038 .867 

VQLevel=2.0 .042 .025 2.962 1 .085 1.043 

VQLevel=4.0 .493 .081 37.410 1 .000 1.637 

Accounting fwk to match G&H -1.062 .178 35.467 1 .000 .346 

Framework Automotive minus Veh 

maint and rep. 

-1.441 .079 336.646 1 .000 .237 

Fwk_top_16=Childcare related -.104 .076 1.875 1 .171 .901 

Construction minus electrotech/inst 

and plumbing 

-.189 .059 10.170 1 .001 .827 

Fwk_top_16=Customer Service -.462 .063 53.307 1 .000 .630 

Fwk_top_16=Driving Goods Vehicles .559 .113 24.452 1 .000 1.748 

Framework Electrotechnical 

Services/Electrical Installation 

.071 .094 .569 1 .451 1.073 

Fwk_top_16=Engineering -.334 .069 23.686 1 .000 .716 

Fwk_top_16=Financial Services -.141 .121 1.350 1 .245 .869 

Fwk_top_16=Food and Drink related .175 .066 7.050 1 .008 1.192 

Fwk_top_16=Freight Logistics .624 .064 95.527 1 .000 1.867 

Fwk_top_16=Hairdressing and 

Barbering rel 

-.499 .077 42.363 1 .000 .607 

Fwk_top_16=Health and Social Care -.539 .067 64.259 1 .000 .583 
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Fwk_top_16=Hospitality -.176 .065 7.260 1 .007 .838 

Fwk_top_16=Management -.278 .069 16.148 1 .000 .757 

Framework Plumbing .185 .110 2.798 1 .094 1.203 

Fwk_top_16=Retail -.414 .063 43.055 1 .000 .661 

Framework Veh maint and rep. .744 .109 46.876 1 .000 2.104 

Not in one of G&H model frameworks 

(15) 

-.274 .053 27.130 1 .000 .760 

unemployment rate for start year 

(Dec) 

-.058 .014 17.540 1 .000 .944 

U rate for Jan-Dec of start year for 

trainee LA 

.027 .004 50.890 1 .000 1.028 

simd2009v2_sc_quintile=1=most 

deprived 

-.130 .030 18.970 1 .000 .878 

simd2009v2_sc_quintile=2.0 -.060 .030 4.169 1 .041 .942 

simd2009v2_sc_quintile=4.0 .030 .032 .884 1 .347 1.030 

simd2009v2_sc_quintile=5=least 

deprived 

.092 .035 7.021 1 .008 1.097 

Employer has 0-49 employees -.271 .026 106.764 1 .000 .762 

Employer has 50-249 employees -.139 .029 22.737 1 .000 .871 

A Agriculture, Hunting and Forestry .082 .143 .330 1 .566 1.085 

B Fishing .196 .430 .208 1 .648 1.217 

C Mining and quarrying .870 .171 25.947 1 .000 2.386 

D Manufacturing .042 .056 .561 1 .454 1.043 

E Electricity gas and water supply .387 .114 11.629 1 .001 1.473 

G Wholesale, retail and repair -.045 .057 .625 1 .429 .956 

H Hotels and restaurants -.386 .069 31.499 1 .000 .680 

I Transport storage and 

communication 

-.030 .066 .211 1 .646 .970 

J Financial intermediation .461 .086 28.550 1 .000 1.585 

K Real estate, renting and business 

activities 

-.067 .053 1.603 1 .205 .935 

L Public admin, defence and soc 

security 

.037 .074 .253 1 .615 1.038 

M Education -.152 .076 4.027 1 .045 .859 

N Health and social work -.207 .068 9.231 1 .002 .813 

O Other community, social and 

personal service activities 

-.046 .068 .455 1 .500 .955 

P Private households -1.287 1.425 .816 1 .366 .276 

Provider is a college -.200 .036 31.147 1 .000 .819 

Provider is an employer -.165 .043 14.825 1 .000 .848 
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Provider is public sector .050 .064 .612 1 .434 1.051 

Provider is third sector .136 .047 8.387 1 .004 1.145 

UR3_2013_2014=Accessible Rural -.021 .032 .431 1 .512 .979 

UR3_2013_2014=Remote Rural .193 .051 14.300 1 .000 1.213 

Constant 1.782 .121 216.217 1 .000 5.943 

a. Variable(s) entered on step 1: Ethnic_grp=Non-white, Trainee has a disability, MA Aged 19-24, MA aged 25 and over, trainee is female, Whether 

already has a VQ, VQ held is the same or higher than that being studied, VQLevel=2.0, VQLevel=4.0, Accounting fwk to match G&H, Framework 

Automotive minus Veh maint and rep., Fwk_top_16=Childcare related, Construction minus electrotech/inst and plumbing, Fwk_top_16=Customer 

Service, Fwk_top_16=Driving Goods Vehicles, Framework Electrotechnical Services/Electrical Installation, Fwk_top_16=Engineering, 

Fwk_top_16=Financial Services, Fwk_top_16=Food and Drink related, Fwk_top_16=Freight Logistics, Fwk_top_16=Hairdressing and Barbering rel, 

Fwk_top_16=Health and Social Care, Fwk_top_16=Hospitality, Fwk_top_16=Management, Framework Plumbing, Fwk_top_16=Retail, Framework Veh 

maint and rep., Not in one of G&H model frameworks (15), unemployment rate for start year (Dec), U rate for Jan-Dec of start year for trainee LA, 

simd2009v2_sc_quintile=1=most deprived, simd2009v2_sc_quintile=2.0, simd2009v2_sc_quintile=4.0, simd2009v2_sc_quintile=5=least deprived, 

Employer has 0-49 employees, Employer has 50-249 employees, A Agriculture, Hunting and Forestry, B Fishing, C Mining and quarrying, D 

Manufacturing, E Electricity gas and water supply, G Wholesale, retail and repair, H Hotels and restaurants, I Transport storage and communication, J 

Financial intermediation, K Real estate, renting and business activities, L Public admin, defence and soc security, M Education, N Health and social 

work, O Other community, social and personal service activities, P Private households, Provider is a college, Provider is an employer, Provider is public 

sector, Provider is third sector, UR3_2013_2014=Accessible Rural, UR3_2013_2014=Remote Rural. 

 

 


