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Demand for Graduates: A review of the economic evidence
Executive Summary
1. This paper is concerned with the economic implications of expanding higher education, and is based on a review of recent research evidence about this topic.  It is not concerned with the policy of expansion more generally; though it concludes in passing that there are strong reasons to expand higher education on the grounds of:

a. social equity 

b. the social benefits arising from having a well-educated population 

c. increasing demand, especially from young people.

2. However, this report does not explore these questions in detail.  Instead, it, examines the evidence surrounding the economic issues.  In doing so it looks at the economic factors that will lead individuals increasingly to demand higher education, the evidence for an existing and future gap in high-level skills and, in order to ascertain whether increasing the number of graduates can drive economic growth, it finally examines the relationship between skills and productivity.
Increasing Demand from Individuals

3. The first section of the paper examines the reasons why individuals are likely to continue to demand higher education. The Government has said that it is working towards a target that by 2010 the equivalent of 50 per cent of the under-30 population should experience higher education
. At the same time there is some recent evidence (HEPI (2003)) that after a number of years of stagnation, the proportion of young people taking A-levels has begun to pick up.  

4. Whether this represents a trend is uncertain, but it does seem that there will potentially be strong growth in higher education demand, and that even without a Government target, increasing demand from young people means that an Initial Entry Rate (IER) of 50 per cent or so is quite possible by the end of the decade.  In any case, there will be a strong increase in the number of 18-year-olds in the population, which itself will increase demand for higher education.  In terms of the economic factors impacting demand for HE, the high average private rates of return continue to play a significant role in maintaining demand for HE from individuals. Research reports have shown that returns to HE have remained significant despite the increase in the number of graduates.

5. It is likely that there will be continuing strong demand for higher education as a result of the continuing reduction in alternative opportunities for non-graduates, and possibly the reduced value of such alternative employment.  Because the assumption is made by employers that graduates represent the top end of the population cohort in terms of skills and ability, the higher the participation rate, the fewer opportunities are made available to non-graduates. As the participation rate increases, it becomes rational for an increasing number of people to enter HE in order to ensure access to the jobs they wish to apply for.
6. To the extent that it is the reduced availability of suitable alternative employment for non-graduates that is driving demand, participation in higher education benefits the individual, but does not necessarily provide an additional dividend to the wider economy and society.  It is also the case that the average private rate of return to a degree, the other economic driver of demand for HE, is recognised to be considerably higher than any estimate of the social rate of return.  Given the uneven benefits to the individual and to society, this, then, raises questions about who should pay, and suggests strongly that the Government is right to seek to rebalance the costs from those who can afford to contribute through the mechanism of student fees.

7. Apart from any economic considerations, there are very strong non-economic arguments for increasing both investment and participation rates in HE.  Firstly, as participation in HE continues to increase, and the opportunities for non-graduates continue to decrease, the strength of the social case for widening participation becomes increasingly compelling. Otherwise, social inequalities are likely to remain, and be reinforced. Realistically, participation is likely to widen only in a period of expansion of participation.  

8. Secondly, there is ample research evidence of wider benefits to society arising from HE (such as health benefits and enhanced social cohesion through active citizenship) which provide good reasons for investing in HE.  If higher education is considered as a social as well as an economic good, then it is clear to see the benefits of further increasing participation in higher education.

Evidence of a Skills Gap
9. The second section looks at the demand for graduates from the labour market.  Given that there may well be significant numbers of additional graduates entering the job market over the next decade -- representing a rising trend -- what sort of jobs will these graduates be going on to?   Is there currently a shortage of high-level skills in the UK? If so, this could be preventing our businesses and therefore our economy from achieving their maximum potential, and it would suggest that growing graduate numbers could readily be accommodated in the economy. 

10. National skills reports have identified that there is currently a skills gap in intermediate-level jobs (many of which now require a graduate qualification for entry
), which is likely to get worse. Of the jobs created over the next decade 80 percent will be in occupations that typically recruit graduates (including those with sub-degree qualifications) (DfES [2003a]). The "knowledge economy" of the future will require more highly skilled individuals.
11. This section of the paper examines the evidence surrounding existing and future high-level and intermediate-level skill gaps. Critical to this discussion is the definition of particular levels of skills and categories of job types. The definitions of such terms referred to in this paper are precisely defined in the glossary. 
The present balance between supply and demand

12. The main finding is that there is no evidence of an existing overall high-level skills gap. Recent major research papers in this area have concluded that the supply of and demand for high-level qualifications is roughly balanced at present, although there are some specific high level skills gaps. On the other hand, there are reports of skills gaps within the jobs category labelled ‘intermediate’ which would fit with international comparisons that demonstrate the UK has a low intermediate level skills base in comparison with other OECD countries.  Because an increasing number of graduates are being recruited at the ‘intermediate’ skills level, it does seem possible that an increased number of graduates — especially at the sub-degree level — might provide a solution to meeting this skills gap. 
13. However, the intermediate job category is large and very diverse, and contains a wide range of jobs with very different skills needs. On closer inspection the higher level of the associate professional jobs in new, growing service-related sectors, which have the fastest penetration of graduates, do not identify skills gaps.
14. Although the market seems to be working reasonably well at the top end of the intermediate job category, the question of whether graduate skills are required to perform these jobs still remains.  There is new evidence which demonstrates that in recent years, additional graduate numbers have mainly been absorbed into new graduate positions.  The evidence suggests that these positions use less graduate skills and pay a lower graduate premium than traditional graduate occupations. It is possible that these new graduate occupations are making use of graduate-specific skills, but the evidence so far is inconclusive. 

15. Ongoing research by Elias and Purcell is still exploring the extent to which ‘new’ graduate occupations are just a direct replacement of previous non-graduate occupations or genuinely new graduate roles in the labour market.  If as projected, we produce more graduates than there are graduate jobs on current definitions, this will be a crucial question.  This report does not consider this question further.
16. Within the category of intermediate-level jobs, the major skills gaps are reported within technical and skilled trade jobs mainly in construction and manufacturing and at other associate professional levels, mainly in health and social care (this is a very specific skills gap that is influenced by pay and conditions). The skills gaps at the technical and skilled trade levels are likely to continue owing to a very significant level of continuing replacement demand in declining industries, coupled with a disinclination on the part of young people to learn the specific vocational skills required to do these jobs. 
17. Considering that new growth areas in the service industries require broader, generic, more flexible skills, it is possible to see how young people rationalise choosing broader qualifications rather than the specific vocational qualifications needed for declining industries. It will be a very hard task indeed to fill these skills gaps and it is not at all clear that higher education holds the solution.  The specific skills needed to meet the requirements of these industries are not the sort of skills provided by higher education.
The future balance

18. The major skills needs identified by the National Skills Task Force (NSTF) (basic skills, generic skills, intermediate-level skills
, specialist ICT skills, maths skills and the major adult skill gap) were substantial, but were not predominantly at the high skills level .  In terms of future demand for high-level skills, the large number – around 2 million - of new jobs projected to 2010, which are reported to require graduate qualifications, is actually not any greater than the increasing demand for graduates that has existed since the 1980s. Moreover, trends suggest a deceleration in the pace of change.  
19. On the present pattern of activity, the economy will continue to need a gradual increase in the number of graduates.  However, this increase is of the same order as has occurred over the past decade.  The graduate supply projected recently by the Institute for Employment Research – based on population growth, and static participation rates leading to increased stock of graduates in the workforce of 2.3 million by 2010 - has suggested a continuing balance between supply and demand to 2010.   The increase in participation now projected will increase graduate supply further, but only slightly: at most it may add a further 100,000 graduates or so to the 2.3 million already projected.  Bearing in mind the inherent uncertainties in projecting demand, the best estimate remains for a broad balance between supply and demand by the end of the decade.
The Relationship Between Skills, Productivity and Economic Growth

20. Despite the evidence of a rough balance between graduate supply and demand, based on existing trends, there is a strong and widespread belief that an increasing number of graduates, and thereby an increase in the nation's human capital, will lead to increased productivity and therefore economic growth.  New Growth Theories make the case that education policy can impact economic growth in a decisive way. The final section of this paper examines the theories and evidence regarding the relationship between high-level skills and productivity. It concludes that investment in higher education in isolation of other factors is not sufficient to drive economic growth.  If the economy is to make best use of increasing graduate output, there is a lot that will need to change over and above the increasing skill levels in the workforce.

21. The key contention of New Growth Theories is that a more highly skilled worker is a more productive worker. The logic of the argument is then very appealing. An increase in skills produces an increase in productivity, which in turn produces an increase in GDP per head, thereby achieving the ultimate aim — economic growth. 

22. Successive governments have produced white papers on education and competitiveness which emphasise skills, including high-level skills, as the crucial source of sustainable competitive advantage for the future. Nor is it only in this country that governments have embraced New Growth Theories -- whether explicitly, or implicitly by relying on expanding higher education in order to drive economic growth.

23. The limitations of New Growth Theories in relation to high-level skills are now well documented:  although it is generally true that there is a correlation between investment in higher education and economic success, the direction of causality is not known.   Similarly, there is no clear evidence that graduates add value simply by virtue of being graduates.  They may, but this is unproven.
24. This is certainly not to say that universities have no role.  On the contrary, they have been identified as key players in the progression of the economy to an innovation-driven stage, not only through the production of high quality, highly skilled graduates – although this is an essential role – but through the creation and commercialisation of new knowledge. Universities have become increasingly important to regional and national competitiveness through successful R&D involving business and universities co-operating throughout the innovation process.  The continuing efforts being made to enhance and increase interaction between universities and private businesses will play a key role in developing our economy. 

25. Even putting on one side the difficult question of the extent to which higher education may increase the potential productivity of graduates - skills and knowledge do not, in themselves, necessarily add value, unless and until they are combined with a number of other critical factors which ensure that they are being utilised in such a way that impacts productivity. Increased high-level skills are a necessary but not a sufficient condition to increase productivity. And, to the extent that increased skills would contribute to an increase in productivity and economic performance in the UK, a convincing case has been made by many researchers that the deficit is less likely to be the availability of high-level skills but more likely their utilisation by employers. 

26. The advantages of a strategy for the UK economy based on high-technology, high-quality, high-skill and high value-added are clear to see.  Indeed, in the face of competition from the newly emerging and rapidly developing economies, many believe that it is essential that we go down this path.  However, it is not clear that UK businesses are adopting this strategy in preference to the many other strategies that are available to them.

27. For businesses, there is no single route to competitive advantage, through "upskilling." A wide debate is required about how to encourage companies to choose a high-skill, high-reward strategy. Although this vision for our economy will require an increasing number of highly skilled workers if it is to succeed, it will not be driven just by increasing the number of graduates entering the labour market, in isolation of other factors. Recent research publications by the DfES, Treasury, and DTI show a welcome recognition of the factors that need to be brought into play in order to achieve the Government's economic strategy.  Low levels of total factor productivity (reflecting low levels of innovation and less effective use of technology) and capital intensity have been identified as the key issues in this country - above labour force skills.

28. It is encouraging that the policy focus on skills is becoming wider. Only by taking this broader view will we be able to "reach a proper understanding of the inter-relationship between skills, knowledge and organisational performance and to devise policies that could help move the UK towards becoming a high-wage, high-skills, high-productivity economy" (Keep and Mayhew [1998]). The stubbornly low demand for high-level skills and their utilisation in the UK needs to be given equal focus to the supply of high-level skills. 
29. This analysis poses the question whether overall economic policy, and the associated transition to a high value-added economy throughout industry and commerce, is matching the Government’s commitment to the expansion of higher education.  It seems clear that the availability of high level skills is a necessary but  not a sufficient condition to improve our productivity and economic performance.  What is also clear is that if the increasing graduate output sought by the Government and predicted in the most recent projections is not to lead to wasted resources and disappointed expectations, it is absolutely essential that low levels of total factor productivity and capital intensity are addressed, so that high level skills are utilised effectively in a way that impacts productivity. 

Section 1


Continuing Demand for Higher Education from Individuals

Private Returns to Individuals

30. "(Going to university) it's an investment that gets you better jobs, better prospects, much more exciting career opportunities and therefore we've got to persuade middle classes, working classes as well as the traditional elite that this is good for them as well as good for Britain."

31. "Good for them as well as good for Britain": these are two separate points and it is important to distinguish between them. The following sections consider the national economic issues.  This section is focussed on whether more individuals could benefit from the returns to higher education, and the extent to which reported average private rates of return might affect demand for HE.  

32. Private rates of return — and the higher income graduates can earn through their working lives — are frequently quoted as a reason for undertaking a HE qualification. Significant private rates of return to HE are an incentive for individuals, acting in their own economic self interest, to undertake a higher-education qualification. Table 1 shows the significant returns reported to degree level qualifications. It shows that men and women with First Degree qualifications earn a 28 per cent and a 25 per cent wage premium, respectively, over men and women without a First Degree.
Table 1
Wage premium from obtaining qualifications (%), 1998 UK Labour Force Survey

	
	Men
	Women

	CSEs / lower GCSEs
	9
	5

	O level / higher GCSEs
	21
	19

	A level
	17
	19

	First Degree
	28
	25

	Higher Degree
	8
	18

	
	
	

	Professional qualifications
	35
	41

	Nursing
	13
	21

	Teaching
	Ns
	27

	
	
	

	Level 1 / 2 NVQs
	Ns
	Ns

	BTEC First
	Ns
	Ns

	Level 3-5 NVQs
	6
	5

	RSA Higher
	4
	12

	C&G Craft
	7
	Ns

	C&G Advanced
	7
	Ns

	ONC / BTEC National
	10
	8

	HND / HNC
	15
	9


Notes:  ns = not statistically significant

The wage premiums are additive, so for example, a man with O levels / higher GCSEs and A levels and a First degree will earn, on average, 66% more than a man with no qualifications.

Controls for age, ethnicity, region, firm size, public / private sector.

Source: Robinson (2001) taken from Dearden et al (2000).  This table quotes the Labour Force Survey coefficient.

33. The DfES has estimated that the average lifetime earnings of a graduate exceed those of a non-graduate by £400,000. The HE White Paper (DfES [2003a]) says that "graduates and those who have 'sub-degree' qualifications earn, on average, about 50 per cent more than non-graduates."
34. Although average returns are significant and no doubt contribute to continuing demand for HE from individuals, care is needed with these arguments. Both the average rate of return figures and the average comparative lifetime earnings figures quoted are in practice, impossible to measure accurately. To measure wage premium figures, the earnings of current graduates need to be known over the next 30 to 40 years — an impossible requirement. Instead, calculations rely on previous data about entrants to a very different labour market with far fewer graduates, combined with extremely speculative projections.

35. Even more difficult, however, is to calculate the graduate premium received "just by virtue of getting a degree," without knowing the earnings of enough people who did not hold a degree but with roughly the same capabilities and intelligence. The control group of non-graduates simply no longer exists; the graduate premium is made impossible to calculate because nearly all students who achieve 2 A-levels or more now go into HE. The £400,000 figure, which was calculated using an unweighted sample from the Labour Force Survey, compares the earnings of all graduates with those of all non-graduates and takes no account of individual capabilities. Although it may be an accurate figure for the difference in earnings between a graduate and a non-graduate on average, it is not a meaningful measure of a return to an HE qualification. It certainly cannot inform an HE-aspiring student's decision of whether or not to enter HE.

36. When attempting to move beyond the average rate of return for all graduates to specific sub-groups, the calculation becomes even more problematic. For rates of return to be accurate like must be compared with like, but, unfortunately, studies are forced to use general non-graduate populations as control groups because more specific sub-groups cannot usually be identified. 

37. For this reason, the claims that the returns received from a higher-education qualification vary greatly by degree subject, class of degree and institution attended need to be treated carefully: they may be true, but they are unverifiable. Table 2 purports to demonstrate the extent of variations in rates of return by degree subject (and gender). The table shows that the returns from arts/social sciences and from economics/maths/engineering are very different. But they do not show different rates of return:  they do not compare the earnings of an arts graduate, for example, with a person who was qualified to take an arts degree and had the propensity to study this subject, but did not enter HE.  It would be wrong to conclude from this evidence that it is not financially beneficial to do an Arts degree.  In practice, it is impossible to calculate the private rates of return according to degree subjects because it is impossible to identify the specific control groups required.

Table 2
Wage premium to degree subjects (%), 1993-1999

	
	Men
	Women



	Arts
	-4.3
	17.4

	Social Sciences
	7.4
	24.0

	
	
	

	Economics
	26.8
	39.3

	Maths
	25.7
	38.6

	Engineering
	21.9
	30.3


Source: Conlon and Chevalier (2002)

Data are from the labour force survey and the earnings premium is against those who state their highest qualification as 2 or more GCE A-levels. These data are being used for comparison between subjects only.

38. Despite the difficulty in calculating more specific rates of return, and despite the increased variation in graduate wages, for most qualified potential entrants the high average wages and high average private rates of returns remain significant factors in the decision to enter HE.  Moreover, average returns have remained high despite a large increase in the number of graduates. Despite the fact that average graduate premiums have been falling since the early 1980s (and possibly since before then) they remain large and significant (Elias and Purcell [forthcoming]). They are likely to continue to motivate young people to enter HE.  

Reduced Alternatives and Reduced Value of Alternatives

39. It is said that differentials between graduate and non-graduate returns are more important than the absolute returns to the HE qualification. As the relative difference increases, more individuals will conclude that they simply cannot afford not to have a degree. As an increasing number of young people qualify with degrees it is also expected that access to the best jobs will be increasingly limited without a degree. Young people do not want to restrict their opportunities:  they wish to have at least a fair chance of getting what they perceive as a good job (Reuling and Hanf [2003]). 

40. From the perspective of an individual, the higher the existing participation rate in higher education, the more rational it is to choose to enter higher education. This is because the more people there are with higher-education qualifications, the less opportunities there will be available to people without them. This, in turn, is because of assumptions that are being made by employers about graduates being at the top end of their population cohort in terms of skills and ability.

41. Wolf (2002) gives an excellent demonstration of this point. Imagine the population to be spread across a normal distribution curve in terms of their skills and ability as shown in Figures 1 and 2 (it is likely that the ability of the population is distributed in this manner). 

Figure 1 







Figure 2
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Scenario no. 1




 

 Scenario no. 2
Notes:  

shaded area implies an HE qualification.
Asterisk is the individual's position.

42. The first picture illustrates a scenario where about only 10 per cent of the population holds an HE qualification (the shaded area on the far right). The ability of an individual with slightly above-average skills and capability, but without a degree, to access the jobs and opportunities that they desire is unlikely to be restricted in scenario number 1. A large percentage of the population, including a large number of people whose skills and abilities are well above average, are non-graduates. Many employers would still be offering jobs with high wages to non-graduates: for example, if they were targeting the top quartile of the population in terms of ability, but not the top 10 per cent. An individual at the point marked on scenario number 1, without a degree, would not find their access to these jobs restricted. It would be rational for them to choose not to enter HE.

43. In scenario number 2, more than  50 per cent of the population holds an HE qualification (the shaded area). The opportunities available to an individual without a degree, at the point marked on scenario number 2, will change. The same employer that was targeting the top quartile of the population in terms of ability will now make the assumption that they require a graduate in order to obtain an employee with the appropriate level of ability. A non-graduate will not be able to apply for this job. Their ability has not changed, and the job requirement has not changed, but they can no longer access this job opportunity. It has become rational for that individual to choose to obtain a degree qualification.

44. What this demonstrates is that, because the assumption is made by employers that graduates represent the top end of the population cohort in terms of skills and ability, the higher the participation rate, the less opportunities are made available to non-graduates. As the participation rate increases, it becomes rational for anyone within or near that ability spectrum to enter HE; they feel obliged to in order to ensure they have access to the jobs they want. This is what Wolf (2002) describes as the "tyranny of numbers" and this is why student numbers will continue to grow.

45. Evidence suggests not only that non-graduates will have reduced opportunities, but that the value of these opportunities in terms of private returns are also likely to decline. Figure 3 shows an increase in wage inequality in the UK since the 1970s. Figure 3 also illustrates that in the US, where HE participation is already over 50 per cent, there has been not only an increase in wage inequality, but also a decline in real terms of the earnings of the lowest 10th percentile.

Figure 3
Wage inequality has increased in the UK and the US since the 1970s


[image: image1.wmf] 


Source: Gosling and Lenieux (2001)

46. It is possible that with increased participation rates, the UK might follow the patterns experienced in the US in terms of further increased wage inequality and reduction of wage rates in real terms at the lowest 10th percentile. The Skills in England report (LSC [2002]) has projected that "while there will be considerable growth in the demand for some types of job, which do not require significant levels of skills, these will often be of a temporary nature rather than providing good long-term employment prospects." It is likely that the reduced alternatives for non-graduates, and possibly the reduced value of such alternative employment for non-graduates, will ensure a continuing strong demand for higher education.

47. Of course these are not the only factors that impact demand for HE. But if these factors are considered along with the projected increases in attainment and staying-on rates at school level, the projected population increases of the relevant age cohort (although of course this only affects total numbers of HE students, it does not affect participation rates of a cohort), and the continuing increase of the population that are in the highest three social classes, then a continuing increase in demand for HE from individuals is likely. They will need to run simply to stand still, without any necessary economic benefit to society.  The fact that the economic benefits to the individual of increasing participation in HE are clear, but those to the wider economy and society are less so, suggests that the Government is right to seek to rebalance contributions to the cost of HE between the state and the individual. 

The Importance of Widening Participation and the Wider Benefits to Society of HE

48. It is exactly because of the scenarios described in this section that increased efforts must be made to widen participation. As participation in HE continues to increase, and the opportunities for non-graduates continue to decrease, the strength of the social case for widening participation becomes increasingly compelling. This in turn generates a strong case for increasing participation, because, realistically, it is not feasible to widen participation without increasing participation. To do so would necessitate a forced reduction in participation in HE from the middle classes, which in political terms is highly unlikely. Therefore, the strength of the case to widen participation creates an equally strong case to increase participation.
49. Moreover, there are grounds for investing in HE other than economic ones.  This paper considers the economic issues concerned with increasing graduate output.  However, there is ample research evidence of wider benefits to society arising from HE (such as health benefits and enhanced social cohesion through active citizenship)
 which provide good reasons for investing in HE.  If higher education is considered as a social as well as an economic good, then it is clear to see the benefits of further increasing participation in higher education.

Section 2 


Evidence of a Skills Gap

Examining the Evidence of an Existing High-Level Skills Gap

50. The Government plans a significant increase in graduate output by the end of the decade, and there is some recent evidence that numbers are beginning to rise again after a period of stagnation (HEPI (2003)).  How easily will this increasing graduate population be absorbed in the economy?  To consider the evidence of whether there is a skills gap at present, which they will be able to help fill, it is helpful to take a quick look at the history of the labour market and its skills requirements. Table 3 shows the extent to which the services sector has expanded since 1950. More than 70 per cent of employment is now in the service sector.

Table 3
Changes in the occupational structure of employment: percentage of civil employment by sector in the UK, 1950-1998

	
	Agriculture 
	Industry 
	Services 

	1950
	5.5
	48.9
	45.6

	1971
	3.1
	43.8
	53.1

	1998
	1.7
	26.6
	71.7


Source: Feinstein (1999)

51. Technological changes and growing internationalisation over the past 20 years have brought about significant changes to the structure of employment in all advanced industrial economies. This has increased the demand for highly skilled labour while reducing the demand for less-skilled labour in this country. Table 4 shows that high-skill occupations have increased their percentage share of employment since 1971 and now make up 24 per cent of total employment. This has been mostly at the expense of low-skill occupations
.

Table 4
UK employment trends by occupation as a percentage of total employment 1971-1998
	
	High skill occupations
	Intermediate skill occupations
	Low skill occupations
	All occupations

	
	
	
	
	

	1971
	18
	42
	40
	100

	1981
	18
	42
	40
	100

	1991
	22
	42
	36
	100

	1998
	24
	41
	35
	100


Source: NSTF (2000).  See appendix 1 for full reference table.

52. Structural changes in the labour market have affected demand for graduates by increasing the share of "higher occupations." However, a key question is the pace of these changes in relation to the supply of graduates: has this resulted in a high-level skills gap in the UK? 

53. Rapid structural changes during a time of relatively constant supply of graduates caused an increase in demand for high-skilled workers in the late 1980s. This in turn influenced demand for HE and the rapid increase in participation in HE in the late 1980s and early 1990s (although the level of influence is extremely difficult to determine because of other influences on participation such as an increase in school staying-on rates which in turn was influenced by the introduction of GCSEs as well as changes that were made to social welfare arrangements). However, the 1990s saw a slowdown in the pace of changes to the structure of the labour market, whereas the supply of graduates had already increased to meet demand. It has been speculated that structural changes in the labour market no longer constituted a significant driver for further growth in demand for HE from the mid-1990s (HEFCE [2001]). 

54. In 2001 29 per cent of jobs were identified by Green et al. (2002) as requiring higher-level 4 (degree-level) qualifications. Table 5 shows that by 1997 the proportion of the workforce with higher qualifications appeared roughly to match the requirements for such qualifications and has continued to do so. What this suggests is that, at present, the number of graduates and the number of graduate positions are roughly equal. As recent research has concluded: "in aggregate, there is an approximate balance between the supply of high-level qualifications in the workforce and employers’ utilisation of these high-level qualifications across the economy" (Green et al. [2002]).

Table 5
A comparison of the requirement for Level 4 (higher) qualifications in the UK with those held, as a percentage of the total workforce, 1986-2001
	
	1986
	1997
	2001

	Level 4 required in workforce 
	20
	24
	29

	Level 4 held in workforce
	17
	25
	29


Source: Green et al. (2002) and IER (2001)

55. The NSTF Research Report shows that the recruitment difficulty, which is often quoted as a demonstration of a skills gap, is not at the high-skill level. Table 6 shows that high-skill occupations had a low percentage share of the total unfilled vacancies in comparison to intermediate and low-skill occupations.

Table 6
Unfilled vacancies reported to employment services in England, analysed by occupational category, July 1999

	
	% of total unfilled vacancies

	High skill occupations
	

	Managers / senior administrators
	4

	Professional
	1



	Intermediate skill occupations
	

	Associate professional / technical
	3

	Clerical / secretarial
	14

	Craft and skilled
	10



	Low skill occupations 
	

	Personal service
	24

	Sales
	14

	Operative and assembly
	10

	Other manual
	18



	Total
	100




Source: Table 5.1 from NSTF Research Report (NSTF (2000)).

56. It could be argued that the bigger problem at the high-skill level is the under-employment of graduates. A significant minority of graduates now enter non-graduate jobs (Mason [2001]). "Moving on", a study undertaken on behalf of the DfES (Elias et al. [1999]), surveyed 1995 graduates and found that between 10 and 15 per cent of graduates were employed in non-graduate jobs three and a half years after graduation. This is not necessarily a problem if these graduates are later moving into graduate posts or "growing" the jobs that they enter, but Mason (2001) identifies natural limits to the extent to which this can be possible. 

57. A DfES research report (DfES [2001]), which specifically looked at the fastest-growing sub-groups of the associate professional category to which graduates are increasingly recruited, found "incidences of the under-utilisation of gradate skills across the business and public service occupational group." There was no direct evidence to suggest that graduates are getting work experience which then allows them to progress into traditional graduate roles. Neither was there evidence that these graduates were "growing" their jobs into traditional graduate-level jobs. The report found that "on the whole the additional job tasks have not raised the skill level needed to perform the job role." The evidence of some under-utilisation of existing graduates suggests that there is no overall skill shortage at this high-skill level in general terms.

Examining the Evidence of an Existing Intermediate-Level Skills Gap

58. There are more skills shortages reported at the intermediate level (skilled trade, administrative/clerical, technical and associate professional occupations). The NSTF research report (NSTF [2000]) said that "skills shortages are concentrated in technical jobs: that 4 in 10 skill shortage vacancies found in The Employers’ Skill Survey (ESS) in autumn 1999 were in craft or technical jobs" (sometimes this was reported as "craft and associate professional jobs"). This would support international comparisons which demonstrate that the UK has a low intermediate skills base in comparison with other OECD countries.  Increasingly, those entering intermediate-level jobs, particularly at the associate professional level, have a higher education qualification. This has led to suggestions that there is a skills gap in this country at the intermediate level that requires an increase in the number of graduates. 

59. In response, there have been suggestions that an increase in the number of students with sub-degree vocational qualifications might provide a solution. The HE White Paper (DfES [2003a]) says that "there is good evidence to suggest that the skills gap is most acute at a level that is served well by what has traditionally been termed ‘sub-degree’ provision — two-year provision that is work-focused." 

60. The intermediate level is a large and diverse grouping of many different jobs requiring a range of different skills. Identifying skills gaps within the intermediate category is one thing, but concluding that this perceived gap is best filled by sub-degree qualified graduates is quite another. Firstly, just because there are gaps within the intermediate-level category as a whole does not mean that these gaps are where graduates are, or should be, entering. Secondly, just because increasing numbers of graduates take jobs at the intermediate level, this does not mean that a higher-education qualification is needed to do these jobs. In order to get a complete picture of skills requirements that might relate to graduates it is important to examine the evidence surrounding an intermediate skills gap and whether graduates (including sub-degrees) are the solution.

61. If the main evidence for skills gaps at this level is reported recruitment difficulties, then it is important to consider why employers cannot recruit to these jobs. There are a number of possible reasons; a skills gap is only one of the possibilities. Firstly (the most common assumption), it is possible that the supply of skilled people cannot keep up with a rapid increase or change in demand (a skills gap). Secondly, it could be that overall demand for employees is decreasing across a labour market because of industrial changes, but that demand in the medium term continues owing to replacement requirements. In this case it is difficult to recruit to the post because it does not hold good prospects for the future: people are not motivated to enter a declining trade. Thirdly, it could be that this is compounded by insufficiently attractive wages and working conditions to compensate for this uncertainty. Wage issues are also important in other occupations such as the public sector where pay and conditions packages might not be sufficiently attractive to meet national demand (LSC [2002]) (Wilson [1995]).

62. To understand which of these factors is affecting recruitment, and whether there is a skills gap, we need to analyse intermediate-level jobs and skills further. There is a very significant distinction to be made between the new service-related, higher-level intermediate jobs (such as associate professionals), which have been increasing in number, and the more traditional, technical and skilled trade lower-level intermediate jobs (such as skilled trade and craft occupations), which have been declining in number. To examine the evidence of an existing skills gap at the intermediate level this paper has considered these different types of occupation separately
. 

New Intermediate-Level Jobs

63. In general terms, there has been a shift from lower-level intermediate jobs (skilled trade craft) to higher-level intermediate jobs (associate professional). Many jobs at the higher intermediate level are now filled by graduates. This is partly a result of the growth in the "new" service-related high-level intermediate jobs, and partly a result of the decline in vocational route entry into manufacturing jobs (NTSF [2000]).

64. The supply and demand of qualified people in the new higher-skill intermediate-level jobs in the service industries can be seen to be working reasonably well. The DfES research report referred to earlier (DfES [2001]), which specifically looked at the fastest-growing sub-groups of the associate professional category to which graduates are increasingly recruited, found that "generally, employers of business and associate professional occupations did not note recruitment difficulties or skill shortages." It should be emphasised that this report was specifically looking at the "top end" of the intermediate jobs category and was looking at fast-growing service-related jobs. These are the jobs with the fastest-growing penetration of graduates, and they do not appear to have a skills shortage.

65. However, the Employers Skill Survey (ESS [2002]) reported that the skill shortage "hotspots" were in the skilled trades and associate professionals; this seems like contradicting evidence and needs closer examination. Firstly, it is important to note that only 8 per cent of employers reported skill-shortage vacancies (vacancies that were hard to fill because of a perceived skill shortage). Only 1.2 per cent of associate professional jobs were hard-to-fill vacancies because of skill shortages. Secondly, that "technical and practical skills continue to be the area employers are finding most difficulty securing on the external labour market." Technical and practical skills are not required in the service-related jobs at the top end of the associate professional category, which are the types of job that graduates entering the intermediate level are taking (DfES (2001)).

66. Thirdly the ESS also reported that what skill-shortage vacancies there were at the associate professional level were highly concentrated in health and social care jobs.  It is likely that this was a recruitment difficulty influenced by pay and conditions, not just a skills gap.  Again, these are not the fast-growing service-related jobs that graduates are entering. This is not a skill shortage that implies that producing more graduates to fill this skills gap would improve the productivity level in the UK. It may well imply a need for more sub-degree qualified graduates, but this is a very specific need for particular health and social care qualifications. It does not imply a more general need for an increased number of sub-degree qualified graduates to meet skills gaps within the intermediate level.

Traditional Intermediate-Level Jobs

67. The new associate professional occupations may not be using traditional graduate skills, but they are certainly using skills that are different from the traditional vocational skill requirements of other technical and skilled craft intermediate jobs. The broad shift in the past 30 years away from skills related to manual work towards skills related to cognitive ability and generic skills such as communication, problem solving and IT (NSTF Research Report [2000]) also suggests an explanation as to why there has been no increase in demand for vocational qualifications, and why demand within vocational study has moved away from traditional specific vocational courses towards the newer, broader courses. 

68. Neither is this experience of a trend towards more generic skills restricted to just the UK. Despite the good reputation of the German Apprenticeship Scheme (Dual Vocational Training System [DVTS], evidence suggests that the efficiency of the apprenticeship scheme is declining. Heijke and Muysken (2000) claim that young people are learning skills they later find they do not need, skilled workers are becoming unemployed and forced to change occupations, and skills are becoming obsolete more quickly because of technical changes. It is said that "the DVTS is losing its importance relative to the university system in Germany" and that "the qualification mismatch in the German labour market has steadily increased since 1970" (Heijke and Muysken [2000]).

69. A skills gap within the intermediate level in technical-, skilled craft-, and manufacturing-related jobs is likely to continue. This is because of the continued requirement for employees in this area (replacement demand overall being significantly greater than demand generated from "new" jobs created (Wilson [2001])) coupled with the disinclination of young people to acquire the necessary skills to enter these jobs because these specific skills do not match the more generic skill requirements in the more attractive, new and growing parts of the labour market. 

70. "Poor image, poor job security (related to past job losses) and low relative pay are the root of many skill problems that exist in the more traditional jobs within the intermediate category. Plus the intermediate skills most valued by these employers require lengthy programmes of employment-based training. Many employers cut back on this costly training during periods of recession and this is compounded by fewer people taking traditional vocational qualifications at the technical level." (NSTF [2000]).

71. Employers complain about the quality of graduates applying for technical jobs saying that they "lack work experience, commercial understanding and generic skills. These are often the skills most readily acquired through employment-based training - learning experiences graduates have limited access to" (NTSF (2000]). Similar conclusions are drawn in the Skills in England report (LSC [2002]) that "many employers remain sceptical about whether the increase in participation in higher education really meets their needs."

72. These positions will continue to be difficult to fill, but this is not a skills gap that can be easily fixed. It is more likely that employers will have increasingly to take on people who are less well prepared, and invest more in their specific training. The alternative is for employers to wait for a much higher number of young people to achieve level 2 and level 3 specific vocational qualifications. Owing to the continuing increase in demand for generic and cognitive skills in the growing service industries, and considering international trends along the same lines, this seems like a strategy that is unlikely to succeed.

73. When the evidence of occupation and skill trends at the intermediate level is investigated it is possible to see that there are skills gaps at the "intermediate level" — and that an increasing number of graduates are being recruited at the "intermediate level" — but it is not possible to conclude from these facts that the solution to the intermediate-level skills gap is therefore to increase the number of people qualified at the sub-degree level. On closer inspection, the evidence does not support this conclusion. The intermediate level jobs to which graduates are recruited, are not those where there is a skills gap. Furthermore, there is no easy solution to the most significant skills problem within the intermediate category: how to match continuing replacement supply needs from employers in declining industries with reducing demand from young people to obtain the appropriate type of qualification. Foundation Degrees have a very difficult task ahead of them if they are intended to meet this skills gap. Matching the demands of both employers and students in an attempt to meet existing skill gaps will not be an easy task. Higher education is not an obvious solution. 

Do Intermediate-Level Jobs Require Graduates?

74. Although the market for graduates seems to be working reasonably well at the top end of the intermediate job category, the question of whether graduate skills are required to perform these jobs still remains. Evidence suggests that "the growth in the number of graduates employed in associate professional occupations has been driven largely by the increase in supply of graduates following the expansion of HE rather than being caused by an increase in demand from employers for graduate-type skills (DfES (2001])." 

75. A key piece of research in this area which is due to be published later this year (Elias and Purcell [forthcoming]) looks at how the increase in graduates in the 1990s had been absorbed into the labour market. Table 7 describes the new typology or classification of graduate occupations they developed from their data. 

Table 7
Classification of Graduate Jobs
	Type of occupation


	Description
	Examples

	Traditional graduate occupations
	The established professions, for which, historically, the normal route has been via an undergraduate degree programme.


	Solicitors

Medical practitioners

HE, FE and secondary education teachers

Biological scientists / biochemists

	Modern graduate occupations
	The newer professions, particularly in management, IT and creative vocational areas, which graduates have been entering increasingly since educational expansion in the 1960s.


	Chartered and certified accountants

Software engineers, computer programmers

Primary school and nursery teachers

Authors / writers / journalists

	New graduate occupations
	Areas of employment to which graduates have increasingly been recruited in large numbers; mainly new administrative, technical and ‘caring’ occupations.


	Marketing and sales, 

advertising managers

Physiotherapists, 

occupational hygienists

Social workers, probation, 

welfare officers

	Niche graduate occupations
	Occupations where the majority of incumbents are not graduates, but within which there are stable or growing specialist niches which require HE skills and knowledge.


	Entertainment and sports managers

Hotel, accommodation managers

Midwives, nurses

Buyers (non-retail)



	Non-graduate occupations
	Graduates are also found in jobs that are likely to constitute under-utilisation of their HE skills and knowledge
	Sales assistants

Filing and record clerks

Routine laboratory testers

Debt, rent and cash collectors


Source: Table 2 from Elias and Purcell (forthcoming). Occupations are based upon the 1990 Standard Classification of Occupations.

76. Using the new classifications, they could identify that, although the majority of graduates had been absorbed into graduate positions
 the growth happened among "new" graduate occupations rather than "traditional" and well established "modern" ones.  Figure 4 shows that this is so for both men and for women.  

Figure 4
The majority of growth took place in "new" graduate occupations

Changing composition of employment, 1975 – 2000, males
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Changing composition of employment, 1975 – 2000, females
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Notes to Figure 4: The rest of the male and female employment is made up of non-graduate occupations. Non-graduate occupations reduced their share of male employment (from 75% in 1975 to 63% in 2000), and of female employment (from 79% in 1975 to 67% in 2000).

Source: Figure 9 from Elias (forthcoming). New Earnings Survey Panel Dataset, 1975-2000.

77. The new classifications also enabled them to demonstrate that the use of subject knowledge and graduate skills in these jobs declines considerably as you move from the traditional graduate occupations through to non-graduate occupations (see Figures 4, 5 and 6 in the report).  The graduate skills of people in new graduate jobs were not being utilised to the same extent as if they had entered traditional graduate occupations.

78. They also found evidence of the graduate premium dropping; although the premium remains large and significant. Again the new classifications allow an interesting observation which largely explains the reduced graduate premium.  Figure 5 illustrates that there is a "significant gradient" in earnings (apart from men working in traditional graduate occupations). "It is clear that the new graduate occupations are not paid as much as graduates working in modern or traditional graduate jobs." Because the growth in graduate positions has been within the new and niche graduate jobs this has reduced the average graduate premium.

Figure 5
New and niche graduate occupations are not paid as well as traditional and modern graduate occupations
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Source: Figure 8 from Elias (forthcoming). Labour Force Surveys, 1993-1999.

79. That the majority of graduates have been absorbed into positions that are now defined as graduate positions does not allow us to conclude that increasing the number of graduates in the labour market has increased the skill levels utilised in the economy. This is because the additional graduate numbers have mainly been absorbed into new graduate positions and evidence suggests that these positions use less graduate skills and pay a lower graduate premium than traditional graduate occupations. It is possible that these new graduate occupations are making use of graduate-specific skills, but the evidence so far is inconclusive. The ongoing research by Elias and Purcell is still exploring the extent to which new graduate occupations are just a direct replacement of previous non-graduate occupations or genuinely new graduate roles in the labour market, i.e. whether they are just new graduate jobs or genuine new graduate jobs. This is yet unanswered.  If as projected, we produce more graduates than there are graduate jobs on current definitions, this will become the crucial question.

Examining the Evidence of a Future Graduate-Level Skills Gap

80. Current graduate supply and demand are roughly in balance, yet graduate output is projected to increase substantially over the next decade.  How readily will these additional graduates be absorbed in the economy?  Table 8 shows that the NSTF Research Report projected a growth of 2 million jobs to 2009 in occupations that typically recruit graduates (manager, professional and associate professional). The reference Table 2 in Appendix 1 shows the full details of the projections.

Table 8
UK growth (and growth projections) of managers, professionals and associate professionals in thousands, 1981-2009.

	
	Managers & Senior Officials 
	Professional

Occupations 
	Associate Prof &Technical

Occupations 


	Total
	All occupations

	1981-1991
	930
	380
	660
	1,970
	1,500

	1991-1998
	140
	640
	390
	1,170
	1,100

	1998-2009


	300
	840
	860
	2,000
	2,300


Source: Information taken from table 2 in annex 1.  

81. This is a large number.  The scale of this projection suggests a strong economic requirement for more graduates – 2 million more graduates.  However, if we look more closely at the figures we will see that this is not a significant change from trends in recent decades. 

82. Comparing the growth in new jobs using Table 8 is difficult because different periods of time are reported (for example the period 1991 to 1998 covers 7 years, whereas the period 1998 to 2009 covers 11 years). But if we use these figures to calculate the average annual growth during these periods the comparisons become clearer. Table 9 demonstrates that the projected growth in occupations that typically recruit graduates, while substantial, is not a significant increase from past trends.

Table 9
Average annual growth and projected average annual growth of Managers, Professionals and Associate Professionals, 1981-2009

	
	Average annual growth

	1981-1991
	200,000

	1991-1998
	170,000

	1998-2009
	(projected) 180,000 


Source: derived from reference tables 1 and 2 in annex 1.

83. It is also worth keeping the following points in mind:

a.
Growth in new jobs is recognised as an extremely difficult thing to project and these projections should be considered with the necessary health warnings (for example, they will be affected by the Treasury's recent reduction of future growth projections as a result of international economic downturn (Budget, April [2003]).

b.
New jobs are not the same as new job opportunities: a great number will arise from movement within the labour force and replacement opportunities caused by retirement. The scale of this "replacement demand" for skills is substantial. "It easily exceeds the demand created by growth of "new jobs in the economy" (LSC [2002]). For all occupations together, replacement demand in total is about five times larger than expansion demand (Wilson [2001]).

c.
Graduates are still only a minority of the workforce: if, as predicted, 80 per cent of newly created jobs go to graduates, they are projected to make up 30 per cent of those in employment by 2009 (NSTF (2000]). By 2009 the NTSF research report (NSTF [2000]) projected that 33 per cent of managers and 27 per cent of associate professionals will be graduates. Therefore the vast majority of job opportunities (mostly not resulting from newly created jobs) will be filled by workers without a degree-level qualification.

84. The projections in Table 8 reflect partly the structural changes in the labour market, which are continuing to increase the proportion of high-skill jobs, but mostly they reflect a growth in overall levels of employment (projected to be 2.3 million from 1998-2009 compared with 1.1 million 1991-1998). There is no doubt that HE will increasingly be in demand because of growth in overall employment and because of the continuing structural changes. However, it is important to recognise that changes have actually slowed down during the 1990s, and projections from the Labour Force Survey are for only minor structural change along the same patterns over the next 10 years (see previous section): 

a. High-skill occupations have steadily increased their percentage share of the labour market, but the pace of change in the 1990s is slower than in the 1980s, and projections to 2010 demonstrate a further reduction in the pace of change (NSTF [2000]). Figure 6 illustrates this point.

b. Equally, the reduction in the share of the labour market of low-skill occupations has slowed in the 1990s compared with the 1980s and is projected to slow down further. Again, Figure 6 illustrates this point.

Figure 6 
The pace of change in the occupational structure of employment is slowing
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Source: Data from the National Skills Task Force report, 2000, using Standard Occupational Classification (SOC) categories. Projections should be treated with caution.
85. The future is not one of ever-increasing levels of change where nearly all job opportunities will require a graduate qualification. Rates of change have slowed as Figure 6 shows, and there will be a continuing need for lower-skilled workers. This slowdown in the change to the occupational structure of employment has been matched in other ways. For example, the rapid decline in manufacturing industry in the 1980s slowed in the 1990s. The accelerating trend in the 1980s towards more inequality in wages and incomes has slowed considerably. And growth in the proportion of women in the labour force has stopped and has remained at 45 per cent since 1993 (Robinson [2001]). The NTSF clearly states that "the decline in manual jobs has slowed in recent years and the fall in the proportion of employment accounted for by manual jobs is expected to be modest over the period to 2009." 

86. As well as the projected growth of high-skill jobs, it is very important to recognise that the NSTF also projects that there will be a rise in the number of low-skill jobs to 2009 (in service-related jobs not in manufacturing-related jobs). "Not all employment trends are towards higher-level skills, with significant employment remaining in lower-skilled jobs." Because of high turnover and replacement needs, between 2000 and 2009 the NSTF projects more than 2.5 million job opportunities in semi-skilled service and sales, and nearly 2.75 million job opportunities in unskilled operative and elementary jobs. However, they do point out that the nature of low-skill jobs is changing and fewer jobs will call for no skills. 

87. In the case of skilled trade jobs, while overall numbers are declining, the NSTF Research Report points out that there will continue to be significant job openings at this level because of the age profile of those in skilled trade occupations. There is a projected decline of 265,000 skilled trade jobs to 2009, but there will be a need for 1.3 million people to meet replacement demand. Skills in England (LSC [2002]) also found that meeting replacement demands will be a major challenge for many declining sectors and occupations because the scale of this demand is substantial.

88. The NSTF Research Report (NSTF [2000]) said that even then much of the rise in qualifications held by the workforce is expected at higher levels to 2009. This reflects the continuing attractiveness of acquiring these levels of qualifications (see section 1). Shortages in high-level skills exist in specific areas of the labour market, mostly in relation to technical skills in mathematical, scientific and engineering subjects. However, the supply and demand of particular skills and qualifications is not something that can be planned for at such a specific level. The analysis would seem to back up Connor (1995) who said that "the likelihood is that there will be a glut of graduates in general as well as selected shortages for the foreseeable future." 

89. It is not surprising, therefore, that in identifying the key priorities for skills, the NSTF Research Report (NSTF [2000]) did not identify high-level skills as a key priority. The key priorities were basic skills, generic skills, intermediate-level skills, specialist ICT skills, maths skills and the major adult skill gap. Specific high-level ICT skills, and to an extent maths skills, were identified, but it is clear that the NSTF did not conclude that the supply of high level skills was a major concern for the future. 

90. Wilson (2001) has shown that at current rates of participation and with an increase in the population, forecasts of the proportion of the working population holding higher qualifications and the proportion of jobs likely to require higher qualifications suggested the "most likely outcome" was that the existing balance between graduates and graduate positions was likely to hold up to 2010 (although these types of forecast obviously come with many health warnings). 

91. The Institute for Employment Research (Wilson (2001)) projected the flow (new labour market entrants) of HE qualified up to 2009 to be about 3 million at present levels of participation. Based on 3 million new labour market entrants, the IER calculated that, on the basis of levels of HE participation then anticipated, the stock of people qualified to level 4 in the workforce would rise by 2.3 million from now until 2010 – this took account of those leaving / retiring and other movement in and out of the graduate labour market.  They did a direct comparison with demand for graduates and projected that, based on current trends and patterns, there would be 2 million new graduate level jobs by 2010.  2.3 million graduates for 2 million graduate jobs.

92. Wilson draws from this: "the fact that considerably more graduates will be available in the labour market will probably result in graduates displacing less well qualified persons in many jobs."  If participation in HE also increases this will further increase the number of HE qualified new labour market entrants.  Obviously an increase in the number of graduates will mean a bigger gap between graduate supply and this estimate of the number of graduate-level new jobs. On the other hand, the additional graduates now projected by the end of the decade – even if recent projections of substantially increased demand are met –will add only around a further 100,000 graduates or so to the 2.3 million already projected.  Bearing in mind the inherent uncertainties in projecting graduate supply and demand, the best estimate is for a broad balance between supply and demand by the end of the decade. Certainly, there do not seem to be grounds for thinking there will be an imbalance.

Section 3


The Relationship Between Skills, Productivity and Economic Growth

Skills and the Productivity Gap in the UK

93. International comparisons of our productivity gap with other countries, especially Germany and the United States, are often cited to support the view that increasing graduate output will be easily absorbed in the economy. Table 10 uses information from O'Mahony and De Boer (2002) to illustrate the extent of the existing productivity gap when labour productivity
 is measured as GDP per hour worked. It confirms that the UK has a labour productivity deficit relative to three of the four countries compared.

Table 10
Relative labour productivity levels, 1999, for aggregate GDP (market prices)

	GDP per hour

 Worked



	US
	126

	France
	124

	Germany
	111

	UK
	100

	Japan
	94


Source: from Table 1, O’Mahony and De Boer (2002)

94. The following statement from "Opportunity for All: Skills for the New Economy" (DfES [2000]) encapsulates the view that increasing our skills level will reduce this labour productivity gap. "If we can meet the skills challenge, the potential rewards are enormous. We now know that if we each raise our productivity by just one-tenth of 1 per cent above trend, we would generate £10 billion more output over the next 10 years … (and if we) close our labour productivity gap with Germany, we would generate about £50 billion more output over the same period" (DfES [2000]).

95. Based on international comparisons, it is well-documented that the UK has a low intermediate-level skills base (Crafts and O'Mahony [2000]), but are graduate level or high level skills also a problem? The previous section considered whether there is a high-level skills gap, and whether such a skills gap is likely to arise in the future. It concluded that the evidence for such a gap is at worst patchy, and that even on the relatively cautious estimates, graduate supply and demand are likely to be in balance by the end of the decade.
96. The Treasury (Treasury [2000]) has highlighted work by Crafts and O'Mahony (2000) which looks at which of the key factors – physical capital, human capital (skills), innovation and technical progress – accounts for the difference in productivity.  It concludes that ‘skills look more significant in explaining the gap with Germany while innovation (proxied by R&D expenditure) appears very significant in accounting for the productivity gap with the US’ (see Table 2.2 of Treasury report).  
97.  There is evidence that the skills gap referred to with Germany is at the intermediate level, not high level skills (Crafts and O'Mahony [2000]).  In terms of the US, an updated report by O'Mahony and De Boer (2002) estimates that "by 1999, the UK and the US had similar levels of human capital" (Table 5 of the report).  Although the US has a higher proportion of high-skill workers on this measure, evidence suggests this does not account for the UKs labour productivity gap with the US.  To conclude, although there does appear tp be a labour productivity gap in the UK  it does not appear to arise from a high-level skills deficit.

New Growth Theory 

98. The conclusion that the UK productivity gap does not arise from a high level skill deficit does not of itself argue against raising skill levels, if doing so would raise productivity – comparisons with other countries are not the only reason for wishing to raise skill levels.  And the conclusions from the previous section were drawn from projections based on existing patterns of graduate supply and demand. They assume that supply is only needed to respond to demand. There is, though, a school of thought that the creation of additional human capital — effectively an increase in graduate supply —in itself will raise productivity and  stimulate economic growth, whether or not there is an imbalance of supply and demand on a conventional view. 
99. New Growth Theory makes the case that it is possible for education policy to impact economic growth in a decisive way and provides the theoretical underpinning of policies that propose investment in higher education in order to increase productivity and therefore economic growth. It became the "bedrock of a succession of government white papers on education and competitiveness, both under New Labour and its Conservative predecessors" (Coleman and Keep [2002]). New Growth Theories "explicitly brought the role of education to the fore" (IFS [2002]). Nor is it only in this country that governments have embraced New Growth Theories in order to gain economic advantage – whether explicitly, or implicitly by relying on expanding higher education.  America has further plans for expansion, Australia want 60 per cent completing HE, Sweden have a 50 per cent target for those under 25, and Germany is also looking to increase the number of people going to university.

100. Although different versions exist of New Growth Theories
, ‘all models predict that countries with higher investment rates for both physical and human capital, faster population growth and a higher level of technology will enjoy permanently higher income levels" (Gemmell [1997]). 

101. The Government's White Paper on HE (DfES [2003a]) states that there is "compelling evidence that education increases productivity, with increases in HE found to be positively and significantly related to per capita income growth." There certainly is evidence of a positive correlation between HE expenditure and per capita income growth. However, researchers, including those referenced by the White Paper (IFS [2002]), have not been able to demonstrate a causal relationship. The footnote in the White Paper explains that "it should be noted, though, that there are both data limitations and methodological problems in isolating the contribution of any particular factor empirically." 

102. All of the New Growth Theories claim that education creates new human capital and rely on at least one of two critical assumptions i) that there are constant returns to all (physical and human) capital used in production and ii) that there are positive spillovers or ‘externalities’ from human capital within the production process
. 

103. The crucial point on which New Growth Theories are widely criticised is that "the empirical basis for these assumptions is essentially unknown" (Gemmell [1997]) or "inconclusive" (IFS [2002]). For example, the OECD countries which expanded their HE more rapidly since 1960 have experienced faster growth than other countries which did not, but the problem in terms of empirical evidence is that the direction of causation is not known. This is an observed correlation not a proven causation – and indeed there were some are countries with high levels of growth that did not increase their skill levels, and vice versa (OECD [2002]). 
104. The lack of empirical evidence to explain the link between skills and productivity is a reflection of the complexity of this relationship.  It does not prove that there is no relationship, but nor can it be taken for granted that there is.  As will be argued later, whatever role skills may play in increasing productivity in this country, it seems that a lack of high level skills is unlikely to be the major inhibiting factor in our progression to a high skills/high productivity economy.
The Relationship Between Skill and Productivity: Is a Graduate More Productive Just by Virtue of Being a Graduate?

105. Just as the basis for New Growth Theory is unproved, so, unfortunately the question whether a graduate is more productive just by virtue of being a graduate proves impossible to answer for two reasons. Firstly, because of the classic endogeneity problem: not being able to isolate the impact of a degree because of other factors which cannot be observed. We cannot be sure we are comparing like with like. Secondly, because it is impossible to untangle the impact of a degree "signalling" to employers that an individual has ability and potential, from the effect of HE to develop their ability and potential
. However, this has not stopped people examining this crucial question and it has not stopped people asserting that highly educated individuals are more productive, usually based on the fact that in general those with higher qualifications earn higher wages. Therefore it is important to consider these suggestions and the evidence on which they are based. 

106. The theory behind high skill resulting in high productivity is that a highly educated worker will be more efficient, more flexible and more able to generate and apply new technology (Heijke and Muysken [2000]). Some New Growth Theories
 would even go so far as to say that not only is a high-skilled person more productive, but he/she can also have a positive impact on the productivity of those people around him/her. 

107. As discussed in paragraph 103, the empirical evidence for education externalities is still very limited (Gemmell [1997]). The empirical evidence on the benefits of high skills to companies is not at all robust either (NTSF Research Report [2000]). A research review conducted by SKOPE (Keep et al. [2003]) of the evidence for a link between firms' investment in training and organisational productivity, showed that the evidence is not very compelling. If there is a link, it is complex and mediated by a wide range of factors. The complexity of the relationship makes it very difficult to prove a necessary causal relationship between high-level education and productivity. 

108. Furthermore, any analysis relies on formal qualifications as a measure of skill, and on wage as a measure of productivity, both of which are highly imperfect measures. The former cannot take account of skills such as generic skills, and the latter is not accurate because earnings reflect a lot more than just productivity. 

109. It is established that, on average, people with higher qualifications earn higher wages. It seems logical to assume that people with higher qualifications receive higher wages because they are more productive, but it is not that simple. Wages reflect a lot more than productivity. Wages also depend on the way society is organised, how it runs services such as health and education, and how professionals' fees are regulated (Wolf [2002]). It should not be assumed that people with higher qualifications earn higher wages because they are more productive. 

110. There is research that suggests that it is general numeracy / literacy / communication skills that are essential for active and productive participation in our modern economy. Studies in the US have shown that the core parts of the school curriculum are the most important (Pryor and Schaffer [1999]). Almost all individuals that are highly successful at mastering key skills such as numeracy and literacy, and the cognitive skills of reasoning/problem solving now stay on into higher levels of education. It could be that higher-level qualifications are being used as a proxy for how well skills learnt at a much earlier stage of education have been embedded. 

111. The number of years a person has spent in education is also a good indication of that person's motivation, perseverance and organisation skills, all of which rank highly on employers' wish lists. As Wolf (2002) explains, it is possible that "the skills that employers are actually using and are most valuable could have been acquired much earlier." A university education undoubtedly refines intellectual skills — even if these had been established at an earlier stage in a person's education.  That is the unique role of higher education.  But it is another question whether employers are using, or require, these enhanced intellectual skills, and that has not been demonstrated. 

112. According to Richard Florida, in his recent book ‘The rise of the Creative Class’, this discussion is being couched in the wrong terms: it is not particular skills that matter, but the role played by creativity in generating innovation and economic growth (Florida [2002]).  Florida believes it will be the Creative Class that will drive the 21st century economy, its technologies and social structures.  The unique role of HE is in developing an individual’s ability to ‘engage in creative problem-solving, drawing on complex bodies of knowledge to solve specific problems.’  
113. Florida believes that both members of the ‘super-creative core’, the ‘thought leadership’ of modern society, and the ‘creative professionals’ would all be using levels of creativity in their work that ‘typically requires a high degree of formal education and thus a high level of human capital’.  Florida may be right about the importance of the Creative Class in driving future economic growth, but whether we are considering high level skills or creative skills more specifically, it is still very difficult to demonstrate their impact on productivity empirically.
114. At best, it can be claimed that wages "partly" reflect enhanced economic value from skills. They are also partly a result of qualifications being used by employers as a socially acceptable way of ranking people, often referred to as "signalling." Because of the difficulty in quantifying the relationship between qualifications and wages, it is, in practice, impossible to measure accurately the extent to which higher wages are a reflection of skill rather than sorting/signalling or vice versa. As the NSTF Research Report (NSTF [2000]) states, it is "likely that education serves both sets of purposes in varying degrees." This is certainly not a clear answer to whether a graduate is more productive just by virtue of having a degree.

The Essential role of Universities

115. This section has so far shown that the relationship between higher level skills, productivity and economic growth is not straightforward, though there is a widespread belief that there is a close relationship, to the extent that all over the world governments are acting on it.  However that may be, it is important to highlight that there is an established link between the highest-quality researchers, scientists and innovators on the one hand and the economy on the other. We need a substantial number of these very highly skilled individuals to maintain and drive forward economic growth. As the then Minister for Higher Education and Lifelong Learning said in her speech at an IPPR seminar in January 2003, ‘we need to maintain a cohort of the most high achieving graduates who will fuel our future growth and prosperity.’  

116. Their impact in terms of research and development is essential.  In an influential report Edwin Mansfield (1991) demonstrated a causal relationship between public investment in research and economic growth.  This has provided the basis for further work by others, which reached similar conclusions, and has been cited by the Congressional Budget Office as grounds for increased public investment in R & D.  Mansfield estimated that academic R&D had given society in the USA a 28 per cent return on its investment.  There is also evidence that highly skilled individuals, who have undergone lengthy periods of formal education, are responsible for the vast majority of innovations (Rebelo, 2002).  

117. It is equally important to recognise that we already have a substantial number of these individuals in our economy. International comparisons demonstrate that we do not have a problem in our supply of the highest-quality science and technology skills, although we do lag behind our competitors in our employment of researchers, scientists and engineers, which suggests there may be a problem with the utilisation of and, therefore, demand for rather than supply of high-level skills (Pearson [1995]). A report to the DTI from the Council for Science and Technology (CST [2000]) concluded that the UK had a high-quality science base, and there was not a problem with the supply of highly skilled scientists but with our ability to use them in such a way that impacts productivity, for example, through the two-way flow of senior technologists between academia and industry, and through improved career pathways for students and researchers in science, engineering and technology.

118. Universities have been identified as key players in the progression of the economy to an innovation-driven stage by Porter (2003), not through the production of high quality, highly skilled graduates – although this is still an essential role – but through the creation and commercialisation of new knowledge. 

119. Universities have become increasingly important to regional and national competitiveness through successful R&D involving business and universities co-operating throughout the innovation process.  Porter (2003) has identified that ‘the UK has a strong science base, but lags in patenting and commercialisation.  This is consistent with UK universities being less active in commercialisation efforts than their peers in other countries.  Effective commercialisation of technology is of critical importance in the next stage of UK competitiveness.’  The continuing efforts being made to enhance and increase interaction between universities and private businesses will play a key role in developing our economy. 

120. The UK has in the recent past invested less public sector money into R&D than other advanced economies.  Low university R&D spending and low levels of university interactions with companies are factors that directly effect companies incentives to invest in R&D (Porter [2003]).  According to Porter, the relatively low levels of financing for UK universities as well as universities’ low levels of patenting are indications that such deficits exist, at least outside of the life sciences
.  ‘Recent budget decisions have been made to step up investment, for example in the science and technology budget, but a sustained commitment is required to overcome the accumulated effect of years of under investment in the university infrastructure.’ (Porter [2003]).
121. In terms of economic demand for graduates there are two conclusions that flow from this. Firstly, needing a substantial number of highly skilled and highly educated individuals is not the same as needing an infinite number. Secondly, we must ensure that in the future quantity is not substituted for quality. Considering the projections of increasing demand for higher education and the continued pressure of limited availability of additional public funding, a scenario can be envisaged where an increase in the number of graduates actually has a negative impact on economic growth because the highest levels of quality have had to be sacrificed. This scenario is by no means inevitable: a fully funded expansion would not imply a reduction in standards or quality, but it is important to be aware of the possible consequences if it were to happen. The Government's determination that the expansion of HE will not result in quantity being substituted for quality is an essential commitment on its part. 

The Under-Utilisation of Skills:  Demand for High Level Skills is a Key Issue

122. " … but the evidence suggests that the supply of skills is not the key issue. Rather it is necessary to stimulate demand."

This quote comes from "Skills in England" (LSC, [2002]), which is the second in what will be a series of annual skills assessments to be undertaken by the LSC as recommended by the National Skills Task Force. This report "represents a central part of the evidence base necessary for the LSC" (and the DfES). 

123. To the extent that increased high-level skills might contribute to an increase in productivity and economic performance, a convincing case has been made by many researchers that the deficit is less likely to be the availability of high-level skills so much as their utilisation by employers. This provides one more reason why there is no simple relationship between skills and productivity because the impact of high skills depends on their being utilised in a way that impacts productivity. This seems like an obvious point to make, but it is one that is often overlooked in the policy debate about skills. 

124. There is increasing evidence that the UK might have a bigger problem in its demand for high-level skills than in its supply of such skills. Coleman and Keep (2002) found that the weak demand for high-level skills in the UK was the cause of many of the difficulties with high level skills . The NSTF Research Report (2000) recognised this concern: "the level of upskilling will not simply depend on the supply of skills from individuals but also on the utilisation of those skills by employers." The updated Skills in England report (LSC, [2002]) also made the point that "there is a strong case that the demand for skills needs to be increased, as part of a general policy to improve productivity and performance." It is also worth noting that the under-utilisation of skills might not just be at the higher levels. The "Work Skills in Britain" report (Green et al. [2002]) found evidence that "suggests that previously reported deficiencies in Britain (by comparison with other countries) in the use of intermediate-level qualifications may be deficiencies of demand as well as of supply."

125. Moreover, the problem is not just about companies failing to make use of the high-level skills available to them but about a much wider problem of companies not choosing a high-skill, high value-added, high-return strategy for the future.  What is of concern for the future is that this is often a rational and considered choice:  "decisions on skill investment and usage that are both rational and optimal from the perspective of the individual organisation in the short term can prove sub-optimal for the economy as a whole in the long term" (LSC [2002]).

126. To assume that UK businesses will react to competition by taking a high-quality, high-skill, high-value-added approach is to under-estimate the attraction of other competitive strategies available to businesses. The NSTF Research Report (NSTF [2000]) stated that it was working on the assumption that it was better to aim for high value-added high-skilled markets, but also made it clear that it had to "recognise that UK businesses can and do compete in low-skill low value-added markets." Other competition strategies include seeking protected markets, growth through takeover, shifting investment abroad, seeking monopoly power, and cost cutting and resort to new variants of Fordism (see Keep and Mayhew [1998]).
127. As Coleman and Keep (2002) explain "even in sectors where the UK enjoys a strong global presence and a record of success, such as aerospace and pharmaceuticals, research suggests that the penetration and spread of the high-performance model is very limited (Lloyd [2000]) and the main routes to competitive advantage are seen to be via merger and acquisition and cost cutting." Globalisation and increased competitive pressure are not enough, on their own, to bring about significant change in the number of companies choosing a high-skill strategy. The take-up of sophisticated high-performance work organisation remains very limited: no more than 2 per cent for UK organisations, and there is no trend of rapid growth (Cully et al. [1998]). In 1999/2000, 60 per cent of UK organisations did not believe there was any need to shift their product or service quality upmarket (NSTF survey).

How Can UK Businesses Be Persuaded to Choose to Become High-Performance Workplaces:  The Supply of High-Level Skills Is Not Sufficient in Isolation of Other Factors

128. The advantages of the Government’s vision of the UK as a high-quality, high skill, research and technology based economy are clear to see -- in order to enable us to compete with the emerging strength of developing countries such as China and India on the one hand, and the technological might of the USA on the other. According to researchers in this area, in order to achieve this, the harder questions need to be faced of how to encourage UK businesses to adopt a high-investment, high-reward strategy rather than continuing to focus on the increased supply of skills through education and training. As the "Skills in England" (LSC, [2002]) report concludes "the key issue is lack of demand by employers" and "the most daunting and formidable problem policy makers face is how to persuade employers and individuals to invest in skills and hence take part in the skills revolution." 

129. The presence of high skills in a workforce is not enough, of itself, to ensure that a company will chose a high-skill high-return strategy. Mason's work on the utilisation of chemistry graduates within the UK chemical industry showed that where market pressures had failed to revolutionise demand for skills, boosting the supply of skilled labour appeared to have had little, if any, serious impact on competitive performance (Mason [1998]). A demand-pull from UK businesses is needed alongside an increase in supply of highly skilled individuals. 

130. The recent CST report to the DTI cited earlier (CST [2000]) also made recommendations in relation to technology, finance, sponsorship, and monitoring and reporting. In other words, the availability of highly qualified people was just one part of what they thought was required to "enable the UK to match the world-class record of its science base with performance in the complex and high-risk business of creating wealth from technology."

131. A more recent DTI publication (Porter (2003)) identified innovation as a key factor in driving UK productivity and Universities as playing a key role in increasing levels of innovation (see paragraphs 115 to 117). The report states that 'Overall the UK has a strong science base, …current levels of UK innovation are insufficient to drive UK productivity growth and close the UK productivity gap versus key competitors.’
132. Choosing a high-skill approach needs to be part of a much broader strategy to improve performance. "Having a highly skilled workforce may be a necessary precondition for high performance in certain types of market, but of itself, it is not enough to ensure success" (Keep and Mayhew [1998]). For high-level skills to be used productively, research has shown that they need to be combined with a number of other critical factors. Along with physical capital these include:

· Competitive and product market strategies that place a strong emphasis on competition based on quality and customisation rather than price and economies of scale. 

· A marketplace that is willing and able to pay a premium for such goods and services. 

· Patterns of work organisation and job design that allow enhanced skills to be deployed to good effect.

· Human resource management and employee relations systems that provide high levels of trust, commitment and motivation (Keep and Mayhew [1998]).

133. Nor is this a recent finding.  In 1988 Finegold and Soskice published an influential paper about ‘the failure of training in Britain’, which clearly articulated that it was a ‘self-reinforcing network of societal and state institutions’ which were interacting to ‘stifle the demand for improvements in skill levels.’  A change in any one of these factors ‘without corresponding shifts in the other institutional variables’ would not change the equilibrium.  ‘For example, a company which decides to recruit better-educated workers and then invest more funds in training them will not realise the full potential of that investment if it does not make parallel changes in style and quality of management, work design, promotion structures and the way it implements new technologies.  The same logic applies on a national scale to a state which invests in improving its education and training system, while ignoring the surrounding industrial structure’ (Finegold and Soskice [1988]).
134. Significant evidence now exists to demonstrate that there are a number of factors which impact productivity and that increasing skills in isolation from other measures will not necessarily result in more UK businesses becoming high-performance workplaces and therefore a reduction of the productivity gap. This is clearly recognised in Government publications.  

135. The Treasury has published a report (Treasury [2001]) identifying five drivers of productivity; workforce skills being just one. The other drivers of productivity identified were innovation, enterprise, investment and competition. The DfES has reported these findings within its publications also (DfES [2003b]). These are all factors which contribute to increased productivity, including the effective use of skills by encouraging businesses to become high-performance workplaces.  

136. A complex combination of factors is required to encourage companies to adopt this type of strategy beyond just the supply of highly skilled human capital, and these other factors arguably require more attention than that currently being paid to increasing the supply of high-level skills. Porter (2003) in his report to the DTI identified both low levels of total factor productivity (reflecting low levels of innovation and less effective use of technology) and capital intensity as the key issues in this country - above labour force skills.  

137. The 2003 budget (Treasury [2003]) introduced measures aimed directly at impacting these two key issues and the DfES too has acknowledged their significance.  The underlying evidence that the DfES has recently published for the National Skills Strategy (DfES [2003b]) recognises that "the cause (of the UK’s skills gap in comparison to other countries) is as much the lack of demand by employers for skills as it is a problem with skill supply" and that "employer demand for skills is derived from the business approach or strategy adopted. The issue, therefore, is why there are not more employers moving to higher value-added business strategies." 

138. This paper makes significant progress towards identifying the real solution to our productivity gap and it is a positive sign that the focus of attention is beginning to be re-balanced and that it addresses the issue of demand for skill. The next crucial step would be to link forecasts of improvements in total factor productivity and capital intensity to the projection of high-level skill requirements.  Along with recent DTI and Treasury publications this shows a welcome recognition of the factors that need to be brought into play in order to achieve the Government's economic strategy.

139. There is still a great deal of research to be done about how the different factors interact and how they impact growth. "The precise mechanisms linking policy to capital accumulation, economic efficiency, technological progress, and ultimately, output growth are still the subject of an intense debate" (OECD [2002]). What is clear is that the situation is complex. There is certainly no simple correlation between human capital, productivity and growth. A number of inter-dependent factors impact productivity as well as growth, and we need to learn more about the link between policy, institutions and growth. 

140. Producing a sufficient number of highly skilled individuals, especially the highest-quality graduates, is undoubtedly an essential part of any future strategy to achieve a high-technology, high-quality, high-skill, high value-added economy for the future; but this does not make it a solution in itself. On the contrary, if the increasing graduate output sought by the Government and predicted in the most recent projections is not to lead to wasted resources and disappointed expectations, it is absolutely essential that low levels of total factor productivity and capital intensity are addressed, so that high level skills are utilised effectively in a way that has a positive impact on the economy. 

Glossary 

Occupations/Jobs /Positions

High-level occupations

Managers, senior officials and professionals. These are the occupations most easily described as "knowledge-intensive." The vast majority require level 4 qualifications.

Intermediate-level 
Skilled trade, administrative/clerical, technical and

occupations 
associate professional occupations. Although the intermediate level is a large and diverse grouping of many different jobs requiring a range of different skills. Some associate professional and technical occupations are now being defined as high-level occupations (and graduates are increasingly entering these occupations).

Associate professional 
Standard Occupational Classification major group 3 "associate

occupations

professional and technical occupations." The associate professional (AP) occupations include Health APs, Legal APs, Business and Financial APs, Social Welfare APs, Literary, Artistic and Sports Professionals, and Associate Professional and Technical occupations.

Non-graduate position

Jobs that do not require a degree qualification for entry and are likely to constitute under-utilisation of HE skills and knowledge,  see Table 7.

Skill Gaps/Vacancies

Skills gap
A recruitment difficulty caused specifically by a shortage of individuals with the required skills in the accessible labour market.

Internal skills gap
A deficiency in the skills of an employer's existing workforce which prevents them from achieving their business objectives.

Hard-to-fill vacancies
Vacancies for which there were not enough applicants or could not be filled within a reasonable length of time — as defined by employers.

Skill-shortage vacancies
Vacancies which were hard to fill for what employers believed to be a skill-based reason.

Types of Skill

High-level skills
This phrase is used to describe the range of occupational skills needed to be effective in high-level occupations.

Intermediate-level 
This phrase is used to describe the range of occupational skills

skills
needed to be effective in intermediate-level occupations.

Technical skills
Specific skills required to work within a specific occupation.

Generic skills
Non-specific skills which are transferable and can be used across 



occupations. These include communication skills, team working skills, inter-personal skills, organisational skills.

General skills
See generic skills.

Cognitive skills
Analytical and problem solving skills.

Qualifications

Level 2 qualifications
Include five GCSEs at grades A*-C, an NVQ level 2, an intermediate GNVQ or any equivalent of these.

Level 3 qualifications
Include two GCE A-levels, an NVQ level 3, an advanced GNVQ or any equivalent of these.

Level 4 qualifications
Include degree, sub-degree and postgraduate qualifications.

Intermediate-level 
There is no international agreement on the standard use of

qualifications
categories. It is usually agreed that intermediate qualifications must be recognised both by authorities in HE for future student progression to degrees and beyond, and by employers in their own right as suitable for labour market entry.

Sub-degree 
See intermediate-level qualifications. Includes Foundation

qualifications
Degrees, HNDs and HNCs.

Growth Theories

Traditional Growth 
In the context of education policy, traditional growth theories

Theories
allowed no role for education in the creation of human capital. Only "capital" and "labour" are included as factors of production and there is no scope for externalities.

New Growth Theories
New growth theories introduced human capital, either with or without externalities. These include "sources of growth" equation models, augmented Solow models, and endogenous growth models.

"Sources of growth" 
Both approaches suggest a role for education but there are no

equation models and 
externalities to education. Educated workers have no effect on

Augmented Solow 
their uneducated colleagues and each type of labour is rewarded

models
for its efforts fully in wages/salaries.

Endogenous growth 

Those in which an education sector produces human capital for

models

use in the production sector. These are the models that allow for externalities.

Externalities
Education-related externalities are beneficial spillovers from increased levels of education. Spillovers can occur both within and between firms. The important point about externalities is that the gains to the overall economy exceed those to the educated individual. It is possible that there could also be social externalities to education.

Appendix 1
Reference Tables from Section 1

Table 1
Employment trends by occupation 1971-1998 and projections for 2009, UK 

	
	1971
	1981
	1991
	1998


	2009

	Total Employment (millions)
	24.4
	24.5
	26.0
	27.1
	29.4

	
	Per cent of total employment

	
	
	
	
	
	

	Managers and Senior Officials
	11
	10
	13
	13
	13

	Professional Occupations 
	7
	8
	9
	11
	13

	High skill occupations
	18
	18
	22
	24
	26

	
	
	
	
	
	

	Associate Professional and Technical Occupations
	9
	9
	11
	12
	14

	Administrative, Clerical and Secretarial Occupation
	14
	16
	16
	15
	14

	Skilled Trade Occupations
	19
	17
	15
	14
	12

	Intermediate skill occupations
	42
	42
	42
	41
	40

	
	
	
	
	
	

	Personal Service Occupations
	3
	4
	5
	6
	7

	Sales and Customer Service Occupations
	5
	6
	6
	7
	7

	Process, Plant and Machine Operatives
	14
	12
	10
	9
	8

	Elementary Occupations 
	17
	18
	15
	14
	12

	Low skill occupations
	40
	40
	36
	35
	34

	
	
	
	
	
	

	All Occupations
	100
	100
	100
	100
	100


Source:  Table 3.1 from NSTF Research Report (NSTF (2000)).  Where column numbers do not add to totals it is because of rounding.

Table 2
Growth in numbers of UK jobs by occupation (thousands) 1981-1998 and projections for 2009

	
	1981-1991
	1991-1998
	1998-2009

	Managers & Senior Officials
	930
	140
	300

	Professional Occupations
	380
	640
	840

	Higher occupations
	1310
	780
	1140

	
	
	
	

	Associate Prof &Technical Occupations
	660
	390
	860

	Admin, Clerical & Secretarial

Occupations
	240
	-90
	50

	Skilled Trade Occupations
	-270
	-110
	-270

	Intermediate occupations
	630
	190
	640

	
	
	
	

	Personal Service Occupations
	320
	330
	430

	Sales & Customer Service Occupations
	90
	340
	160

	Process, Plant, & Machine 

Operatives
	-340
	-160
	-90

	Elementary Occupations
	-510
	-110
	-270

	Lower occupations
	-440
	400
	230

	
	
	
	

	All Occupations
	1,500
	1,100
	2,300


Source: Information derived from reference table 1 above.  Where column numbers do not add to totals it is because of rounding, and because the percentages were rounded in table 1.
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� Though the wording of the target has changed.  In the 2003 White Paper “The future of higher education”, the Government now talks about “increasing participation towards 50% of those aged 18-30 by the end of the decade”.


� Therefore, arguably, require high-level skills.


� Note that there is a difference between intermediate-level skills and intermediate-level jobs. While there are now some intermediate-level jobs that require graduate qualification for entry, intermediate-level skills still refer to the range of occupational skills traditionally thought to be needed to be effective in intermediate-level occupations. The NSTF identified a skills need for intermediate-level skills, not high-level skills for certain intermediate-level jobs.


� Margaret Hodge speaking on BBC 1's "On The Record," 17 November 2002.


� See for example ‘The Wider Benefits of Higher Education’, John Bynner and Muriel Egerton, Wider Benefits of Learning Research Centre, Institute of Education, London University


� Although low-skill occupations in the service sector have increased their share of employment. See Appendix 1 for the full table.


� This is not the only distinction to be made within the intermediate job category, but for the purpose of this report this was a useful and telling distinction to make.


� There is no evidence that, for the younger cohorts, the proportion left in non-graduate jobs (after 7 years) is rising (10% for men, 15% for women), although there is some worrying evidence that the rate at which female graduates are leaving non-graduate jobs is slowing. In fact, this report identifies a continuing significant gender gap in levels of pay. "Most disappointingly, in ‘modern’ graduate occupations, any progress women have made in terms of equal pay appear to have been reversed. Since 1991 the ratio had declined, from approximately 87% to 75% by 2000."


� Labour productivity is one measure of productivity.  Capital is also an input into the economy and some measures account for this, for example, total factor productivity, which attempts to  account for both labour and capital inputs.


� New Growth Theories introduced human capital, either with externalities (endogenous growth models) or without ("sources of growth" equation models and an augmented Solow model). By doing so they created a role for education through the generation of human capital. Education-related externalities are beneficial spillovers from increased levels of education. Spillovers can occur both within and between firms. The important point about externalities is that the gains to the overall economy exceed those to the educated individual. It is possible that there could also be social externalities to education.


� For example, higher education is important for successful research activities which are, in turn, important for productivity growth, and higher education creates human capital, which directly affects knowledge accumulation and therefore productivity growth. See footnote 10 for further description of externalities.





� It has been suggested that looking at the self employed provides a solution, but since nearly all graduates start out as employees, and their subsequent training and experience are likely to develop their productivity, signalling cannot be taken out by looking at the this group. 


� Neo-classical Endogenous Growth Theories


� In the life sciences, the UK has a significant position, and in the university-based clusters around Oxford and Cambridge significant university-company interaction does take place.
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Figure 1: Indexed Real Wages by Percentile, 1978-1999
UK and U.S., 1979-100
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Average hourly earnings of graduates and non-graduates by occupational groups and gender 1993-1999
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