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Foreword
The Secretary of State for Education and Employment established the Skills Task Force to assist him in developing a National Skills Agenda.  The Task Force has been asked to provide advice on the nature, extent and pattern of skill needs and shortages (together with associated recruitment difficulties), how these are likely to change in the future and what can be done to ease such problems.  The Task Force is due to present its final report in Spring 2000.

The Task Force has taken several initiatives to provide evidence which can inform its deliberations on these issues.  This has included commissioning a substantial programme of new research, holding consultation events, inviting presentations to the Task Force and setting up an academic group comprising  leading academics and researchers in the field of labour market studies.  Members of this group were commissioned to produce papers which review and evaluate the existing literature in a number of skills-related areas.  The papers were peer-reviewed by the whole group before being considered by members of the Task Force, and others, at appropriate events. 

This paper is one of the series which have been commissioned.  The Task Force welcomes the paper as a useful contribution to the evidence which it has been possible to consider and is pleased to publish it as part of its overall commitment to making evidence widely available.

However, it should be noted that the views expressed and any recommendations made within the paper are those of the individual authors only.  Publication does not necessarily mean that either the Skills Task Force or DfEE endorse the views expressed.

EXECUTIVE SUMMARY

1
Many commentators have argued that “key skills” are becoming more important in modern workplaces. However, not enough is known about how generic work skills are valued in the labour market. Improved knowledge would facilitate greater understanding of the functioning of the skills market. 

(
Generic skills are hard to quantify, but occupational psychologists regularly measure skills as part of conducting job analyses for clients. This report adapts their methods in order to apply them to a nationally representative survey of employed persons in Great Britain.

(
The report examines measures of the following generic skills: Verbal, Manual, Problem-Solving & Checking, Numerical, Planning, Client Communication, Horizontal Communication, Professional Communication, Computing, Autonomy, Variety and Organised Teamworking.

(
As a check on the validity of these measures of generic skills, the Report confirms that, excepting Manual Skills, greater skills are deployed by persons in higher-status occupations and in higher education groups.

(
The main findings about the value of key generic skills are:

i. Computer skills are highly valued in the current British labour market. Even at “moderate” levels of complexity, for example using word-processing packages, workers using computers earn a premium (after controlling for many other factors including the level of formal education required for the job) of around 13 per cent, compared to those who do not use computers at all. More complex computer usage earns a still higher premium. 

ii. Numerical skills have no link with pay, other than through being associated with more complex computer usage.

iii. Professional communication skills and problem-solving skills are also positively valued. 

iv. To a lesser extent, verbal skills also carry a pay premium for women. But planning, client communication and horizontal communication skills have no independent association with pay. 

v. Jobs involving greater task variety earn more pay, but there is no strong evidence that greater autonomy is positively rewarded.

There is tentative evidence that organised teamworking skills attract a pay premium.

Introduction
1.
For some time, work sociologists and economists have been reporting that particular identifiable generic skills have acquired special importance in the context of current technical changes and rising global competitiveness. Most obviously, information technology (IT) skills are argued to be in increasing and pervasive demand in all industries. Indeed we are said to be living in an “information society” in which IT skills are transforming all aspects of our lives. The shortages of IT skills, familiar to the National Skills Task Force, are especially troublesome to those employers trying to recruit IT staff in the run-up to the millennium.

2.
However, it is not just technical skills that are thought to be in high demand in the modern economy. As trade pressures increase, it is argued that companies need increasingly to have the capacity to innovate and keep ahead of competition. Since this cannot be achieved by rigid old-style forms of work organisation, there is increasing demand for the skills associated with “flexible” workplaces. Good communication -- whether with customers or within organisations -- has positive value for the firm, and hence the associated skills are scarce. Problem-Solving skills are now important throughout the workforce, not just for managers. HR professionals are said to regard social skills as being as important as more easily quantifiable academic qualifications. Workers are said to need to be able to work independently, at a range of tasks, planning their own time, as well as to fit in and contribute to teams. 

3.
These various attributes, both technical and social, are commonly referred to as ‘core skills’ or ‘key skills’, though the jargon concepts and precise typologies differ from one study to another (CBI, 1995; DfEE and Cabinet Office, 1996). Usually included are such personal qualities as honesty, loyalty and/or self-motivation. The first report of the National Skills Task Force has suggested, in the light of what employers say, that that there is now an increasing demand for many or all core skills. The International Labour Office has recently linked this increased demand in the industrialised economies in part to changes in work organisation, and in part to changes in technology (International Labour Office, 1998).

4.
Because the demand for workers with IT skills has outstripped the rising supply, computer users have been enjoying a premium in the labour market. This premium is not explicable simply in terms of a higher level of education achieved by IT workers. In some recently influential studies in the United States, France and Germany, it has been shown that employees who use computers receive higher wages even after allowing for the effects of education level and many other factors. The wage premium arises because employees with IT skills can credibly threaten to quit for higher wages elsewhere. The higher wages on offer may partly reflect the costs that individuals have to bear in order to obtain the IT skills, thus constituting a normal rate of return on that investment. However, at a time of rapidly increasing demand for these skills, the premium also signals the scarcity that arises when supply lags behind demand. This signal should then provide the incentive for more individuals to acquire IT skills. 

5.
If other key skills, not just IT skills, are proposed to be in increasing demand, one might expect to find that they too enjoy a premium in the labour market. However, in the case of some of the other skills the process by which a higher wage could emerge is less clear than in the case of IT skills. Many skills have a “tacit” character that, notwithstanding policy-makers’ recognition of the importance of acquired competences, are not easily certified. Equally, several skills cannot be fully codified and acquired in formal training. Workers who are deploying such skills in their existing jobs may not be able to signal these abilities adequately to other potential employers. 

6.
Recruiters from other companies can of course deploy the most advanced psychometric and other techniques to find out about the qualities of job applicants. Yet recruiting remains a far from perfect art, and as a result people are still matched with jobs by means of the traditional mix of qualifications, work experience and interview. Under these circumstances, a worker who has an abundance of a tacit skill may find it difficult or impossible to use the threat of alternative employment to lever up her wage. With computer usage, it is presumably fairly easy for employees to signal, and for recruiters to determine, their capabilities. Many interpersonal skills, for the most part uncertifiable, are harder to demonstrate. The upshot of this argument is that one should expect that the impact of any key skill on pay is affected not only by how scarce it is but also by the extent to which the skill can be easily signalled to the external labour market. 

7.
The practical significance of this difference between openly observed skills and less easily certified skills is that, with the latter, it may be unwise to rely on a skills market to provide the incentives to individuals to acquire sufficient skills. Successful companies may do well, instead, to devise routines to develop and transfer tacit skills and knowledge as part of their regular work, and through long-term relationships with supplier companies. 

8.
These factors mean that it will be useful to find out whether and how far particular skills are associated with higher pay in Britain. Some knowledge of this association ought to aid understanding of the effectiveness of the interaction of the labour market with the education and training market.

9.
In the case of computing skills, what we know so far about Britain is mainly from informal evidence about shortages of high-level computer specialists. It is a fair bet that computer skills have a similar association with pay to that found in other countries, but even there we do not have any evidence about the role of computer usage at differing levels of sophistication. Moreover, neither in Britain nor elsewhere has there been any systematic investigation of the link between the other commonly listed key skills and pay. Of some interest, John Bynner (1994) found that income was positively linked with, separately, the skills of writing, speaking, planning, keyboarding, computing, counselling, teaching, supervising, calculating, selling, understanding finance, and organising. He also found negative links between income and, separately, the skills of using tools, constructing things and caring. However, the drawback with Bynner’s analysis is that it does not allow for the impact of other factors on pay, such as education. Most of these skills will be interdependent, with highly skilled individuals being good in several areas. Hence, it is impossible to draw any sound conclusions about the market for each of these skills. Moreover, Bynner relies perforce on questions which ask respondents to assess “how good” they are at each skill. It is easy to imagine how some survey respondents might give inaccurate answers to these questions, depending on how much self-esteem they possessed.

10.
This report draws on a survey of skills used in the British workforce, that combines broad measures of education and occupation with some newly designed indices of generic skills, adapted from a commercial “job analysis” approach to skills measurement.

11.
In previous work with colleagues (Green et al, 1998) tentative evidence has been presented for an increase between 1992 and 1997 in Computing Skills, Problem-Solving Skills, and in some communication and social skills. That study also shows declines in the usage of physical skills in Britain. This report focuses instead on the valuation of skills. A future objective will be to see whether particular skills have rising or falling value, providing the sort of labour market information that might then illuminate and inform policy with respect to the skill-supplying institutions. For the present, the aim is to investigate the extent to which the particular kinds of skills emphasised by employers and many commentators are actually being rewarded in the labour-market. In addition to computer skills, which key generic skills (if any) are earning a premium? If certain key skills are not earning a premium, it may be unwise to rely on individual initiatives to develop them.

Investigating Skills Using Job Analysis

a) The General Principle
12.
A major reason why so little is known about the market for skills is that skills are not easily measured. The possession (or lack) of a recognised qualification is in principle easy enough to measure in a survey, but there are no agreed scales to weigh the extent to which particular generic skills are deployed at work. The difficulty of measuring skills is a problem both for employers trying to recruit skilful workers and for researchers trying to analyse the labour market.

13.
However, the measurement of skills used in jobs is a focus of commercial job analysis, usually carried out on behalf of clients by professional occupational psychologists. Such job analyses are typically the first step in a job evaluation and are used to help determine pay, recruitment and other human resource strategies. The approach used in this report comes from marrying the principles underlying commercially-used job analysis methods to the different purposes of a nationally representative social survey. The approach was designed by an interdisciplinary team, drawing on ideas from economics, sociology and psychology. It constitutes a rare example of academic enquiry building on commercial usage.

(b) The Survey
14.
The approach was put into practice with the Skills Survey, a specially commissioned survey focusing on the skills of the British workforce. The survey was designed to be representative of individuals aged 20 to 60 in paid work in February/March 1997. The achieved sample comprised 2,467 people. Full details of the data and methodology are being published in Ashton et al (1999). It is hoped that successive skills surveys at intervals of some years will provide policy-makers with a barometer of the trend in skills deployed in the British economy in the future.

c) Self-Reporting
15.
For the measurement of “key” or “core” skills, the survey adopted an innovative approach. Whereas in certain commercial or restricted research settings it is possible to consider either objective ability testing or peers’ ratings, such methods would be prohibitively expensive to develop and administer for a wider range of skills across a representative sample of the British workforce. 

16.
The alternative was to develop a self-report methodology for assessing skills. Any such approach has to deal with the major problem of “social desirability” which might systematically bias the data in unknown ways. Any direct question which asks a survey respondent about how good they are at some aspect of their job is prone to bias. A more satisfactory approach is to assess indirectly the skills used, by asking questions about the skills requirements of respondents’ jobs. The presumption is that, if an employee is doing a job which involves a certain skill, then the employee is deploying a reasonable level of that particular skill. This approach limits potential biases, because being asked to describe one’s job is much less closely bound up with an individual’s self-esteem than being asked to evaluate one’s own level of competence. This ‘job analysis’ approach to skills measurement underlies the measures used in this paper.

17.
In commercial usage, job analysis is normally applied in specific settings. Moreover, while job holders are a major source of information to consultant occupational psychologists about the nature of jobs, other sources of information such as peers and line managers are usually available too. Adapting established commercial usage to the needs of a nationally representative survey of all occupations, the questionnaire addressed 36 “activities” (listed in Table A1 of the Appendix) which could potentially be part of any job. Each of these activities was assessed with the question: 

“You will be asked about different activities which may or may not be part of your job. At this stage we are only interested in finding out what types of activities your job involves and how important these are. 

In your job, how important is ….?”

18.
The response scale for every activity was 

“Essential” /  “Very Important” /”Fairly Important” / ”Not Very Important” / ”Not Important At All” or “Does Not Apply”.

19.  Although the list in Table A1 includes computer usage, it can be argued that more important is the way that computers are used. Accordingly a further question was asked in order to measure the degree of sophistication or complexity involved when respondents reported that computers were used in their jobs: 

“Which of the following best describes your use of computers or computerised equipment in your job?”. 

The response scale was accompanied by examples: 

“Straightforward (e.g. using a computer for straightforward routine procedures such as printing out an invoice in a shop)” / “Moderate (e.g. using a computer for word-processing and/or spreadsheets or communicating with others by email” / “Complex (e.g. using a computer for analysing information or design, including use of computer aided design or statistical analysis packages) / “Advanced (e.g. using computer syntax and/or formulae for programming)”.

20.
The job analysis approach was then extended to capture aspects of each respondents’ work activities that have a direct bearing on skill. These include the degree of autonomy attached to the work, the variety of the work and whether work is organised on the basis of teams. 

21.
Autonomy at the workplace is seen as measuring skill, in part because if employees are to act without close supervision they must know what tasks are to be done and how to do them. Autonomy is also a reflection of trust by the line manager in the employee. It is measured in this survey by summing responses to two related questions: 

“How much choice do you have over the way in which you do your job?”, and 

“How closely are you supervised in your job?”

22.  The extent of variation in the tasks to be performed is theoretically related to employees’ autonomy, since more discretion, which itself entails greater skill, is likely to facilitate efficient switching between tasks (reducing the costs of task allocation by a supervisor).  Task variety is also likely to require a wider range of skills. Its potential importance is reflected in the popularity of “multi-skilling” as a major objective of training and other human resource practices. 

Variety is measured here by summing responses to the questions: 

“How often does your work involve carrying out short, repetitive tasks?” and

“How much variety is there in your job?”.

23.
Finally, it is argued that teamworking requires certain intangible interpersonal skills in order to reap the benefits of co-operative work. Respondents were therefore asked how important working with a team of other people was, as one of the 36 activities mentioned above. In addition, respondents were asked also how often their work was specifically organised on the basis of teams.

d) Definitions of Skills
24.  The survey generated a large number of responses describing aspects of respondents’ jobs, but to gain understanding of job skills it is necessary to group these aspects under a small number of meaningful headings. The choice of groups is both a statistical one and one which makes sense, in that similar activities are grouped under the same heading.
 The headings include most of the key generic skills referred to by commentators. Thus, the following skill indices (detailed in Table 1) are obtained from the responses to the survey: Verbal, Manual, Problem-Solving & Checking, Numerical, Planning, Client Communication, Horizontal Communication, Professional Communication, Computing, Autonomy, Variety and Organised Teamworking.

	Table 1   Skill Definitions

	Generic Skill
	Broad Description

	Panel A

Skills Derived from the “Importance” of Activities in the Job

	Verbal
	Reading and writing skills        

	Manual
	Physical strength, physical stamina, dexterity and knowledge of tools etc.

	Problem-Solving and Checking
	Identifying, analysing and resolving problems; noticing and dealing with mistakes

	Numerical
	Calculations at various levels of complexity

	Planning
	Planning one’s own and others’ activities, thinking ahead, organising time

	Client Communication
	Dealing with people; selling a product or service; counselling, advising or caring for customers or clients

	Horizontal Communication
	Instructing or teaching people, working with a team of people, listening to colleagues

	Professional Communication
	Instructing people, making speeches, persuading or influencing people, analysing complex problems, writing long documents, planning the activities of others

	Panel B

Other Skills Measures Using Job Analysis

	Computing
	This measure combines whether computers are used at all, with a judgement about the level of complexity of use

	Autonomy
	Measured by choice over how to do the job, and less supervision

	Variety
	Measured by job variety and less task repetition

	Organised Teamworking
	Whether there is any organised teamworking as part of the job


Note: See Appendix, Table A1 for detailed list of activities.

25.
In the case of the first set of skills (Panel A), the measures are obtained from combining the responses to the questions about the importance of each “activity” in the job, using all the activities listed in the Appendix bar computing. Each activity is associated mainly with one generic skill, so that where an activity is highly important for the job this adds mainly to the corresponding associated skill index. Thus, to take an example, if a respondent indicated that writing memos or short reports was “essential” to his or her job, this would register positively and highly on the Verbal Skills index. 

26.
Because of the way they are calculated, each of these generic skills indices averaged out to zero for the whole sample. This meant that the highly skilled individual would register with positive numbers and the low skilled individual with negative numbers. At their most extreme, the indices range from a very low-skilled -40 to a very high-skilled +33, but the vast majority of jobs fall in the range -20 to +20. 

27.
In the case of the second set of skills (Panel B), each measure has its own scale depending on the questions asked. The Computing index ranges from zero (“not used at all”) through 1 (“straightforward”), 2 (“moderate”) and 3 (“complex”) to 4 (“advanced”). The Autonomy index ranges from 0 (“no choice in the way job is done” and “very closely supervised”) through to 6 (“ a great deal of choice” and “not at all closely supervised”). The Variety index ranges from 0 (“no variety in job” and “job always involves short, repetitive tasks”) through to 8 (“a great deal of variety” and “job never involves short, repetitive tasks”). Finally, the Teamworking Skills index is simply recorded as 1 if even a little of the work is organised on the basis of teams, and zero otherwise.

The Skills of Various Occupations.

28.
Having defined the skill measures, the first step in the analysis was to check them against two conventional broad measures of skill, namely occupational status and educational attainment. In themselves, these conventional measures of skill are far from ideal for understanding the deployment of skills. Occupational classification may cover a substantial range of jobs, and yet while jobs are changing the classification normally remains the same. Qualifications are also broad measures, and it is by no means guaranteed that the qualifications held by employees match the skill requirements of jobs. It is partly for these reasons that new measures of skill are desirable. Nevertheless, any new measures of skill, such as those utilised in this paper, should concur with the conventional broad measures in that, on average, they should show higher skill levels for higher status occupations and more highly educated people.

Tables 2a and 2b are reassuring in this respect, as well as being informative. It can be seen from the first panel of Table 2a that all skill indices except Manual Skills tend to be greater amongst the higher ranking occupations. For example, 

	Table 2a   Skill Indices by Occupation and by Gender and by  Educational Attainment Level

	Average skill levels among:
	Verbal
	Manual
	Problem

Solving
	Numerical
	Planning 
	Client Communication
	Horizontal Communication
	Professional Communication

	Managers
	2.7
	-2.1
	1.4
	5.6
	5.6
	5.2
	2.3
	4.3

	Professionals
	6.9
	-4.7
	1.5
	5.3
	6.1
	1.3
	3.3
	8.8

	Associate Professionals
	4.2
	-3.2
	3.1
	0.5
	3.4
	2.3
	1.9
	4.2

	Clerical
	2.1
	-6.1
	1.6
	0.8
	-1.4
	-1.8
	0.8
	-5.4

	Craft etc
	-2.4
	10.2
	4.6
	-0.3
	-2.4
	-2.8
	-3.3
	0.7

	Personal & Protective
	-0.7
	1.8
	-4.9
	-6.2
	0.8
	0.2
	3.9
	-1.9

	Sales
	-4.0
	-2.6
	-3.7
	0.2
	-4.9
	9.1
	-2.3
	-6.0

	Operatives
	-5.2
	6.3
	-0.4
	-2.9
	-5.8
	-6.0
	-3.5
	-3.6

	Other
	-9.6
	3.8
	-9.4
	-8.9
	-6.5
	-6.8
	-5.0
	-3.6

	Average skill levels for those:
	
	
	
	
	
	
	
	

	Qualified to at least NVQ3 level
	3.1
	-2.0
	1.5
	2.7
	2.5
	1.4
	1.4
	3.1

	Qualified below NVQ3 or unqualified
	-2.3
	1.5
	-1.2
	-2.3
	-2.1
	-1.0
	-0.8
	-2.7

	Average skill levels among:
	
	
	
	
	
	
	
	

	Men
	0.1
	2.3
	1.1
	1.5
	0.0
	-0.3
	-1.0
	1.3

	Women
	-0.1
	-2.4
	-1.2
	-1.8
	-0.3
	0.4
	1.3
	-1.8


30.  Clerical Skills register an average of +5.6 for Managers and -6.2 for Personal and Protective service occupations. Manual Skills are, unsurprisingly, greater in the manual occupations, with Craft workers scoring the highest but it should be noted that even those in what are referred to as “non-manual” occupations are called upon to deploy some Manual Skills. As might be expected, Professional Communication Skills and Verbal Skills are both highest in Professional occupations. Nevertheless, the association between occupation and skill is quite complex. For example, Problem-Solving Skills are more the province of Craft workers than the higher-ranking non-manual occupations. 

31.
Table 2a shows that, with the exception of Manual Skills, the generic skill indices are higher for those with qualifications at least as high as NVQ level 3 (broadly, A-level or equivalent), compared with those having lesser or no qualifications. It is also of interest to observe that men report greater skills than women in six out of eight cases, but the difference is only substantial in the case of Manual Skills and to a lesser extent Professional Communication Skills and Numerical Skills.

	Table 2b   Further Skill Indices by Occupation and by Gender and by  Educational Attainment Level

	
	Computing
	Autonomy
	Variety
	Teamwork

	Mean skill levels among:
	
	
	
	

	Managers
	1.7
	4.8
	5.4
	75

	Professionals
	2.1
	4.5
	5.8
	83

	Associate Professionals
	1.9
	4.3
	5.5
	82

	Clerical
	1.9
	4.0
	4.1
	75

	Craft
	0.9
	4.2
	4.6
	75

	Personal & Protective
	0.6
	4.1
	4.3
	73

	Sales
	0.9
	3.7
	4.9
	67

	Operatives
	0.7
	3.6
	3.7
	68

	Other
	0.2
	3.8
	3.3
	55

	
	
	
	
	

	Average skill for those:
	
	
	
	

	Qualified to at least NVQ3 level
	1.8
	4.3
	5.2
	80

	Qualified below NVQ3 or not qualified
	0.9
	4.0
	4.1
	68

	
	
	
	
	

	Mean skill levels among:
	
	
	
	

	Men
	1.37
	4.22
	4.78
	74

	Women
	1.22
	4.05
	4.35
	73


32.
Table 2b covers the remaining skill measures. Computing Skills are highest in the professional occupations, as might be expected. The value of 2.1 says that the average professional worker uses computers at just above a “moderate” level of complexity (e.g. for word-processing), but this average covers some who use computers for advanced programming and others who do not use computers at all. At the other end of the scale, an average score of 0.7 for operators indicates a very low utilisation of computers: either they are not being used at all, or they are being used in a very straightforward manner such as at a computerised cash till. As expected, computer skills are higher for people with higher qualifications. Of note also is the fact that computer skills are greater in men’s than in women’s jobs.

33.
Autonomy, which measures employees’ independence at the workplace, is also greater in the higher status occupations, though the differences are not perhaps as great as might have been expected. The Variety index is also on the whole highest for the higher-status occupations, but the association is not linear: in particular, operatives also claim a lot of variety for their work. 

34.
Finally, the Teamworking Skills index is rather less obviously linked to occupational status; nevertheless, Teamworking Skills are lower in the unskilled manual occupations than in other occupations.

Findings on the Value of Skills
35.  In Tables 3a and 3b, the simple links between skills and pay are shown. The first row of each table gives the average skill level for the top third of the pay spectrum, the next row for the middle third and the final row for the poorest third. As can be seen, the richest third of the pay spectrum are exercising substantially more of all types of skills, except for manual skills, than the middle third, while the middle third are deploying more than the poorest third. The link is especially strong in the case of Verbal Skills, Professional Communication Skills and Computing Skills. 

36.  These findings on the simple links with pay are not surprising. By confirming that jobs utilising higher skills, as measured through the job analysis approach, are generally rewarded (as would be expected) with higher pay, Tables 3a and 3b provide some further indirect confirmation of the validity of the measurements used. However, the tables do not tell us anything much about the market valuation of each of the generic skills, because most of the skills are to a considerable extent interlinked. For example, jobs that involve more Problem-Solving Skills also tend to involve more Verbal Skills. Thus, one could not tell whether the extra pay in jobs with higher Problem-Solving Skills was associated specifically with those Problem-Solving Skills or with the higher Verbal Skills in those same jobs (or with both).

37.  To find out the market value of each skill, it is necessary to combine all the measures in one simultaneous analysis of pay determination. In this way, one can calculate the association between, say, Verbal Skills and pay, while holding all other skills the same. The statistical technique for achieving this is called “multiple regression”. The essence of this technique is that it measures the simultaneous associations of pay with the many skills (and other factors). The findings provide answers to questions like: “Suppose one job involved ten units more of Professional Communication Skills than another job, with all other skills and other factors the same, what would be the difference between the two jobs in terms of their pay?”. One can regard this measure as the price of Professional Communication Skills as revealed in the labour market. Simultaneous answers are provided for all the skills involved.

	Table 3a   Skill Indices by Pay Group

	Mean skill levels across pay spectrum:


	Verbal
	Manual
	Problem Solving
	Numerical
	Planning 
	Client 

Communication
	Horizontal Communication
	Professional Communication

	Poorest third 


	-4.8
	2.7
	-3.9
	-3.8
	-3.9
	-1.1
	-1.4
	-3.8

	Middle third

 
	0.8
	1.0
	1.3
	0.3
	-0.6
	-0.7
	0.4
	-2.0

	Richest third 


	4.3
	-3.0
	2.7
	3.1
	3.7
	1.5
	1.9
	5.5


	Table 3b   Further Skill Indices by Pay Group

	Mean skill levels across pay spectrum:
	Computing
	Autonomy
	Variety
	Teamwork

	Poorest third 
	0.67
	3.86
	3.93
	0.64

	Middle third 
	1.29
	4.00
	4.32
	0.78

	Richest third 
	2.00
	4.49
	5.41
	0.84


	Table 4a   Association of Pay With a 10 Unit  Rise in Skills Indices

(% Pay Premium)

	Skill Index
	Females
	Males

	Verbal 
	3.2
	(0)

	Manual 
	-9.2
	-6.4

	Problem-Solving
	4.6
	5.9

	Numerical
	(0)
	(0)

	Planning
	(0)
	(0)

	Client Communication
	(0)
	(0)

	Horizontal Communication
	(0)
	(0)

	Professional Communication
	4.8
	5.5

	Table 4b   Association of Further Skills Indices With Pay

(% Pay Premium)

	Skill Index
	Females
	Males

	Computer Usage: 

Rise in pay, compared with otherwise identical jobs involving no computer usage
	
	

	“Simple”
	6.5
	3.8

	“Moderate”
	12.7
	12.6

	“Complex”
	10.7
	16.9

	“Advanced”
	15.3
	20.6

	Autonomy:

Rise in pay associated with a one unit increase in the Autonomy index
	(0)


	(0)



	Variety:

Rise in pay associated with a one unit increase in the Variety Index
	1.9


	1.4



	Teamwork:

Extra pay in jobs involving organised teamwork
	5.6


	6.6



	Note: (0) indicates the association is so small that it could safely be taken as zero.


38.
Tables 4a and 4b give the main findings from the study. They show, for the first time, how each generic skill is valued on the labour market.

39.
Taking first the generic skills indices that were derived from the activities involved in the job, which are shown in Table 4a, it may be seen that both Problem-Solving Skills and Professional Communication Skills carry a substantial positive independent premium. After allowing for all other skills, and a large number of other factors including the educational qualifications required for the job, a ten point rise in Problem-Solving Skills is valued at around 5 per cent for women and at around 6 per cent for men. To put this in perspective, a ten point rise around the average (that is, from -5 to +5) takes one through around one third of the spectrum of jobs ranked according to their Problem-Solving Skills. The price happens to be the same for Professional Communication Skills. In the case of Verbal Skills, there is a small premium for women. However, for men the association of Verbal Skills with pay is very small: the effect is “statistically insignificant”. In plain words, one could safely say from the evidence that there is no effect at all, which is why the table reports a zero. 

40.
Manual Skills have a negative  association with pay, a finding which is unsurprising. A partial explanation is that many Manual Skills have a relatively low supply price. Some manual activities, for example those that require physical stamina, could be seen as a by-product of daily living, with an effectively zero cost of acquisition, so that the supply price depends only on the individual’s attitudes and preferences about manual tasks in relation to alternative activities (such as being out of the labour force). However, the likely reason for the negative association is that where a job deploys a good deal of Manual Skills it is probably deploying less of some more highly valued skills. Although the method of analysis allows for the association of many other skills, there are probably a number of unnoticed skills which cannot easily be quantified and allowed for through any survey.  

41.
Table 4a also shows the perhaps surprising result that none of Numerical Skills, Planning Skills, Horizontal Communication Skills or Client Communication Skills have any independent links with pay. What explanations can be offered for the lack of any effects in these cases? 

42.
For Numerical Skills, the answer lies in the substantial impact of Computing Skills, which is shown in Table 4b. Even at moderate levels of complexity, computer usage is associated with a relative pay differential over otherwise identical non-computer users of some 13 per cent. Unsurprisingly, advanced computer users receive a premium of as much as 21 per cent (for men) or 15 per cent (for women). Greater complexity unsurprisingly yields higher rewards. Numerical Skills are, however, significantly linked with deploying Computing Skills at higher complexity levels. If the computer variables are left out of the equation the association of Numerical Skills with pay becomes significantly positive. Thus, although one would expect Numerical Skills to be positively linked with pay, the evidence is that this link is only manifested through computer usage. For  a given usage of computers, there is no extra pay advantage from deploying numerical skills. 

43.
The reason why Planning Skills have no separate impact on pay is that their effect appears to be accounted for completely by levels of education and by other factors. In other words, although Planning Skills are indeed linked with higher pay if education and other factors are left out of the analysis, once one takes these other factors into account, there is no additional association of Planning Skills with pay.

44.
However, the reason why Client Communication Skills and Horizontal Communication Skills have no association with pay cannot be explained in the same way. Even when education and other factors are left out of the equation, these types of skills have no impact on pay. Although Table 3a records a small but positive link with pay, this link disappears when the other generic skills are included. The possible implications for the skills market are considered in the final section of this report.

45.
The association of task variety with pay is positive, as expected. If the Variety index is increased from just 4 to 6 ( the average being 4.6), keeping everything else about the job unchanged, we would be moving up just over one third of the spectrum of jobs. The impact would be to raise pay by about 4 per cent for women and 3 per cent for men.  The positive link is expected, if only because of a much vaunted concern with multi-skilling, suggesting a demand for more versatile workers. 

46.
However, it turns out that the Autonomy index has no significant association with pay. This lack of an effect is surprising if autonomy is seen as a component of skill, as it is by many sociologists.  Indeed the ability to decide what to do next without supervision is presumably productive and rewardable. On the other hand, it might be argued that the facility to work without some supervisor in close attendance is a desirable attribute of many jobs, for which employees would be prepared to accept lower wages. These arguments imply an ambiguous link between autonomy with pay, which if the opposing causes are balanced can explain why there is no observed association. A further reason why the evidence may show no impact of autonomy is that the index is linked with the other skills variables or other factors in the equation. When other factors are not included, the analysis did reveal a small positive association of the Autonomy index with pay.

47.
Finally, the association of organised teamworking with pay is of some note: there is around a 6 to 7 per cent difference, all other things equal, between jobs that have some organised teamworking and jobs that do not. This finding appears to confirm that teamworking involves certain skills of co-operation that employers are prepared for. However, the conclusion must be partly qualified, because there is no difference in pay between jobs that used teamworking a little and those which used it all the time. If teamworking skills are that scarce, it might have been expected that pay would increase with the extent of teamworking. Moreover, the crucial factor seems to be the organisation of work in teams, rather than just working with other people: according to the evidence,  just “working with a team of people”, which activity is associated with Horizontal Communication Skills, had no association with pay.

Conclusions

48.
The starting point for this report has been the often proclaimed increased importance of key generic skills, including computing skills, in modern advanced economies. The intention has been to subject the assertions made about key skills to the test of the labour market, using some newly designed generic skills indices derived from a nationally representative survey. The increased importance is likely to be associated with relative scarcity and hence with a positive and increasing wage premium, if the skills market is effective in giving the right signals. Until further data is available at a future occasion it will not be possible to examine the change in the premium; however, it is possible to examine now whether the skills carry a positive premium. If skills do carry a positive premium, this is consistent with the view that they are costly to acquire and/or that due to rapid technological and organisational change they are currently earning a return above their acquisition cost. That above-average return can transpire if the individuals and the skills-supplying institutions are insufficiently flexible to raise skills supply fast enough to match the increased demand.

49.
The analysis draws on a new method for measuring skills that I and others have recently developed, based on an adaptation of the practices of commercial job analysts. The main new findings are that:

a) Computing skills are highly valued in the current British labour market: thus, even at “moderate” levels of complexity, for example using word-processing packages, male workers using computers earn an average premium (after allowing for other job skills and many other personal and job characteristics) of some 13 per cent. This finding does not by itself establish that computers are “causing” higher pay for computer users. Simply giving computers to people at work would not necessarily raise their pay. Indeed, companies are unlikely to provide computerised equipment to those employees who have no aptitude to acquire the appropriate skills and hence effectively use the equipment. However,  the magnitude of the association of computer usage complexity with pay is consistent with the possibility that IT is having some impact on wage inequality. Particularly at the higher level there are persistent reports of shortages and poaching of specialists (DfEE, 1998). It seems unlikely that all these workers with computing skills would have benefited as much from their other skills, in the absence of IT. It is also clear that Numerical Skills do not have much value in the labour market unless they are expressed through computer usage. In other words, computing jobs are the reasons why it pays to become more numerate; jobs that use lots of numerical skills but do not involve computers are not especially highly rewarded.

b) Professional Communication and Problem-Solving Skills are also highly valued. A ten point rise in either type of skill raises women’s pay by around 5 per cent, men’s by 6 per cent, even after allowing for all the controls.

c) To a lesser extent, Verbal Skills also carry a pay premium for women. But Planning, and Client and Horizontal Communication Skills, have little independent association with pay. 

d) Jobs involving greater task variety earn more pay, presumably because of the increased range of skills needed. There is, however, no strong evidence that greater autonomy is positively rewarded. If greater autonomy requires a special skill, it might also be more agreeable to workers than labouring under constant high supervision. The two effects may be cancelling each other out. 

e) There is also some tentative evidence that where work is specifically organised on the basis of teams there is a pay premium. The evidence is tentative because it appears not to matter whether much or little of the work is organised in teams, only that some of it is teamwork.

50.
It is possible to draw some broad conclusions about the operation of the skills market. Though the findings inevitably refer to the past, one may plausibly conjecture that there will be little or no reduction in the expansion of demand for IT skills in the foreseeable near future. Short of a radical increase in the supply of computing talent on the labour market, we are unlikely to see the computing skills premium disappear. 

51.
The implication for government is that there are clear incentives for individuals to acquire computing skills, providing the costs are less than the gross returns. While this study has not aimed to estimate such costs, a tentative conclusion, given the magnitude of the benefits, would be that the incentives are indeed in place. Government’s role ought therefore to be to ensure there is sufficient labour market information about these incentives available to school-leavers and others contemplating acquiring new skills.

52.
Similarly, one could maintain from these findings that there is a functioning market for some of the key skills said to be in increasing demand: notably, Problem-Solving Skills, and Professional Communication Skills, and the skills associated with taking on a variety of tasks (an aspect of multi-skilling). However, one could not necessarily conclude that the market for these skills is working at its best. 

53.
Yet certain other skills have virtually no labour market premium or even a negative reward. As discussed above, a probable link with a lack of other valuable but unnoticed skills can plausibly account for the substantial negative association of  Manual Skills with pay. The Numerical Skills index is only rendered to be effectively zero because it is tied up with computer usage, which carries the major impact. 

54.
As for the complete lack of association of Horizontal and Client Communication Skills with pay, there remain three possibilities. First, there might be substantial errors in their measurement. In my view this is unlikely, and it would constitute a rather too easy “ad hoc” explanation of a surprising finding. All the activity skills had at least a superficially plausible link with other traditional skills measures. 

55.
Second, much of the discussion of key skills could be no more than hot air -- in other words, these skills are revealed not to be really in high demand, despite what policy-makers and some employers say. Again, this might seem an unlikely blanket explanation, even if it is relevant in some cases.

56.
Third, a possible and perhaps more plausible explanation is that suggested in the introduction to this report. There, a distinction was made between observable and “tacit” skills. Some of the key generic skills can be thought of as difficult to observe and certify. Though such skills are of value in firms where they are exercised, it is hard for employees to signal possession of the skills to the external labour market. In this way, ostensibly transferable skills become partly specific to an employee’s current firm, giving employers more of an incentive to invest in them.  The utility of previous employer references is known to be limited by low validity, low reliability, poor response rates and leniency bias. Unsurprisingly, prospective employers generally make wide use of previous work experience in recruiting decisions. For the vast majority of job matches, the interview and the curriculum vitae remain the main methods of selection. Yet the reliability of these methods in detecting and gauging interpersonal skills is mixed, thus potentially accounting in part for the low market valuation put on Client and Horizontal Communication Skills. 

57.
If this explanation is correct, good Client Communication skills might well be of value to a person’s current employer, but not command a price on the labour market. By the same token, even for those skills that do register a premium, such as Problem-Solving Skills, the market premium might understate the productive value to an employee’s current firm, if the skills are only partially observable by other potential employers.

58.
The implication for employers and for government is that, if it is to be held that Horizontal and Client Communication Skills are important for companies, it will not do to rely on the labour market to stimulate individuals to acquire these skills. The onus falls on firms to so organise production that such skills become inculcated through the routines of daily work and through on-the-job training. The onus also falls to some extent on government to ensure that schools and training courses deliver improved communication skills in a range of fields, so that individuals are likely to raise their levels of these skills in the course of their other training.

59.
Finally, since the support of a well-functioning skills market is a central focus of government policy for ensuring an adequate supply of skills in Britain (alongside the support of public education), it will be useful to continue to monitor the prevalence and value of key generic skills as the economy and labour market evolves. Further surveys similar to the one described in this report should provide invaluable information for future policy guidance.
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APPENDIX.
Table A1   Activities

	1
	Paying close attention to detail

	2
	Dealing with people 

	3
	Instructing, training or teaching people 

	4
	Making speeches or presentations 

	5
	Persuading or influencing others

	6
	Selling a product or service 

	7
	Counselling, advising or caring for customers or clients 

	8
	Working with a team of people 

	9
	Listening carefully to colleagues 

	10
	Physical strength 

	11
	Physical stamina 

	12
	Skill or accuracy in using hands or fingers

	13
	How to use or operate tools/equipment/machinery 

	14
	Knowledge of particular products or services 

	15
	Specialist knowledge or understanding 

	16
	Knowledge of how your organisation works 

	17
	Using a computer, PC, or other types of computerised equipment 

	19
	Spotting problems or faults 

	20
	Working out the causes of problems or faults 

	21
	Thinking of solutions of problems or faults 

	23
	Analysing complex problems in depth 

	24
	Checking things to ensure that there are no errors 

	25
	Noticing when there is a mistake 

	26
	Planning your own activities 

	27
	Planning the activities of others 

	28
	Organising your own time 

	29
	Thinking ahead

	30
	Reading written information such as forms notices or signs 

	31
	Reading short documents such as short reports, letters or memos 

	32
	Reading long documents such as long reports, manuals, articles or books 

	33
	Writing written information such as forms notices or signs 

	34
	Writing short documents such as short reports, letters or memos 

	35
	Writing long documents such as long reports, manuals, articles or books

	36
	Adding, subtracting or dividing numbers 

	37
	Calculations using decimals percentages or fractions 

	38
	Calculations using more advanced mathematical or statistical procedures 


Note: there were no variables 18 and 22.
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� The statistical method used was ‘Principal Components’ analysis. Details are provided in Green (1998).





Skills Task Force Research Paper 8
24
Skills Task Force Research Paper 8


