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The system for the early identification of skill needs 
in Ireland 

Jasmina Behan and John McGrath 
The skills and labour market research unit, FÁS, Ireland

This contribution contains a summary of the key players, systems and processes 
involved in the early identification of skill needs in Ireland. It focuses in particular on 
the creation of a national skills database and its function in providing comprehensive 
data on issues relating to the demand and supply of skills in a comprehensive and 
timely manner. The authors provide some practical examples of how the information 
stored in the database has been used in the formulation of policy by government 
departments and agencies. 

1. Key players in the process of early identification of skill needs 
in Ireland 

There are several key players in the Irish system of early identification of skill needs. These 
include the expert group on future skills needs, the National Training and Employment 
Authority of Ireland (FÁS) and, in particular, its skills and labour market unit, and the 
Economic and Social Research Institute (ESRI). Their functions are summarised briefly below. 

The expert group on future skills needs was set up by government in 1997 – initially in 
response to what was perceived at the time to be a chronic shortage of computer professionals. 
However, its remit has expanded and it now monitors all sectors of the Irish economy – albeit 
with an emphasis on the enterprise sector – to identify any current or future skill shortages and 
making recommendations to government on how they can be resolved.  

The expert group is a tripartite committee – it contains representatives of the social partners 
and government. It meets every quarter and it reports to the Minister for Enterprise, Trade and 
Employment. It has a ‘joint secretariat’ which meets monthly basically to identify if reports 
are complete and ready to be presented to the expert group. 

Since its inception, the expert group have commissioned external researchers to monitor the 
skills profile of different sectors of the economy. However, in 2001 the expert group decided 
to create its own research arm – the skills and labour market research unit (SLMRU) – to 
provide it with ongoing analysis of skill needs in different sectors. The expert group continue 
to commission research from external research agencies for substantive pieces of work – the 
rationale for setting up the SLMRU was to have an in-house facility capable of providing a 
skills monitoring role tracking trends in skills demand and supply across the economy rather 
than any in-depth investigation into a particular sector. These reports are called ‘skills 
monitoring reports’ and their purpose is to provide a detailed profile of the skills demand and 
supply in a particular ‘family of skills’. The SLMRU, however, does include forecasts of skills 
demand and supply in its reports to the expert group. 
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The SLMRU is part of FÁS. It was chosen as the location of the SLMRU because it already 
had a strong reputation in skills research and it was already collecting data on the labour 
market such as data on vacancies, jobseekers and apprentices.  

ESRI is also a key player in the system of skills research. It is the major ‘private’ research 
organisation in Ireland and it is involved in a wide range of research on both economic and 
social issues. On skills research, however, the critical role played by ESRI is that it provides 
medium-term forecasts of growth in the economy using a macroeconomic model, including 
forecasts of growth in each main economic sector. These forecasts are well regarded and 
government regularly uses them to formulate and justify policy interventions in many areas. 

Since the early 1990s, ESRI have engaged in a joint venture with FÁS based on which ESRI 
‘translate’ their output forecasts into forecasts of employment by 43 occupational subgroups. 
Thus, ESRI play a critical role in the Irish system of skills identification by providing the 
‘bridge’ between the forecast output from each sector of the economy and the skills needed to 
produce that level of output.

Thus both ESRI and the SLMRU provide forecasts of skills demand. However, the forecasts 
provided by the SLMRU differ from those provided by ESRI in that they are forecasts of 
individual occupations rather than of occupational groups. Of course, this means the potential 
for significant error is much greater in the SLMRU forecast. However, the expert group is 
interested in the demand and supply of skills as such. For example, they wish to know if the 
supply of graduate architects or civil engineers is sufficient to meet the requirements of the 
construction industry over the next decade and this type of question can only be answered by 
attempting to forecast at individual occupation level. The SLMRU attempts to reduce the 
margin of error by conducting regular reviews of their forecasts and by ensuring that, in cases 
where the forecast identifies shortages, the conclusion is consistent with a range of 
labour-market indicators such as immigration, vacancies, earnings trends and so on.  

The data which the SLMRU uses to produce its skill monitoring reports comes from the 
national skills database, developed by the SLMRU at the request of the expert group. 

2. National skills database  

2.1. Introduction 

The national skills database was developed to collate all available data on the supply and 
demand of skills on the Irish labour market. This includes data on employment, education, 
immigration, notified vacancies, job-seeker activity, etc. The database is considered a 
principal tool for analysing and forecasting the labour market at occupational level. 
representing the most comprehensive source of quantitative information essential for the early 
identification of skill needs. The technical specifications, coding practice, and the database 
content are presented below with an example of their use.  
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2.2. Technical specifications 

The national skills database was designed as a Microsoft Sequel Server 2000 database. 
Microsoft Access project files are used to access data from the server. The front end of the 
database is not formally designed. While a whole range of software packages can be used to 
query and analyse the data (such as SPSS, Excel, etc.), the one currently used is Microsoft 
Access. However, several features are added to the basic Microsoft Access package to 
maximise efficiency when using the database. These include, inter alia, several predesigned 
user friendly queries. Their purpose is to ease quick analysis of recurring tasks. Use of the 
database is confined to a few high-end users. The number of users is restricted because of data 
confidentiality issues, but also because to interpret the data held in the database, knowledge of 
how the data is collected, stored and related is essential. 

Figure 1 shows the architectural solution for the national skills database. The structure 
comprises three tiers: server, system and user levels. Data are received from various sources 
through network folders at system level. Once received, data are validated and loaded into the 
database through the data validation and loading interface at user level. The data, as well as 
several structured query language stored procedures and views, are stored on the server. Direct 
interference with the data is possible via the administration interface associated with the 
highest level of access, normally assigned to the database administrator. Data are retrieved 
from the database through a data extraction interface at user level. To preserve the raw data in 
the database, each user creates an extract which is saved in individual users’ folders on the 
server. These extracts can be analysed though various data manipulation techniques using the 
data analysis interface at user level.  

Figure 1:  Architecture of the national skills database 

To preserve the confidentiality of data, as well as to protect data held in the database from 
accidental deletion or incompetent use, access is password protected. Moreover, there are 
three levels of access to the database, with highest level assigned to the database administrator 
and the most basic level of access secured for manual data entry. Most users are assigned the 
second level of access which allows viewing, querying and extraction of data.  
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2.3. Data classification 

The principal objective of the national skills database is to provide all available information 
on supply and demand of skills at national level. However, none of the sources that provide 
labour-market statistics for the database gather data at skill level. The data gathered are at 
different levels of aggregation. To unify all information received from various data sources, all 
data in the national skills database are coded using internationally recognised classifications. 
Most data are coded using the standard occupational classification (SOC) (1), whereby skills 
are approximated by occupations. However, supply of skills, in terms of provision by the 
education system at various levels, is classified using the international standard classification 
of education (ISCED), whereby skills are approximated by fields of education.

SOC provides codes for occupations at four levels of aggregation. At one-digit level, 
classification includes nine broad occupational groups (e.g. professional, associate 
professional, etc.). At two-digit level it includes 77 occupational subgroups (e.g. natural 
scientists, engineers and technologists, etc.). Each subgroup contains several occupations (e.g. 
biological scientists, civil engineers, etc.), which can be further subcategorised into job titles 
(e.g. biologist, botanist, etc.). As already mentioned, the database is organised around the 
notion that a skill can be approximated by occupation. Ideally, job title would be the most 
appropriate approximation. However, due to the limitations of data, at best a three-digit 
coding can be applied. Therefore, almost all data stored in the database is coded at a third 
level of aggregation (three-digit level), with an occupation as a primary key, unless 
sufficiently detailed information is available to allow for four-digit coding. Naturally, if 
required, all information is easily provided at higher levels of aggregation.  

Similarly, ISCED provides codes for fields of education at three levels of aggregation. At 
one-digit level it provides codes for broad educational fields (e.g. arts, social studies, etc.). 
These codes are further subdivided into two-digit and three-digit ones. In the national skills 
database, data on education are classified using three-digit ISCED codes. Use of separate 
coding for education data arose because occupational classification, in most instances, does 
not provide an adequate coding platform for education data. For example, a business course 
can be associated with providing a skill for several occupations in administration, 
management, finance, etc. Hence, several SOC codes can be assigned to a business course, 
while a unique ISCED code corresponds to this field of education. As a result of this 
dichotomy in the coding of data stored in the database, demand and supply data are most 
commonly analysed separately, unless an education field can be assigned a unique SOC code. 

While the Central Statistics Office of Ireland provides its data already coded by SOC, all other 
data received are coded prior to entry into the database. This is done either by applying a 
previously designed mapping procedure onto the incoming data, or by manual coding of 
individual records during each entry.  

(1) The database uses SOC 1990 to ensure compatibility with Central Statistics Office coding practice. 
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2.4. Database content 

Data stored in the national skills database are collected from numerous sources, at various 
frequencies and in different formats. All data are classified as either demand or supply of 
skills and coded by occupational or educational classifications as appropriate. Demand data 
refers to employment, vacancies and immigration data. Supply data includes education 
provision at various levels by field and job-seeker data. These are discussed in turn below. 

2.4.1. Demand for skills 

In Ireland, the following information is currently available for assessing the demand for skills. 

(a) Employment stock  
Employment data is provided by the quarterly national household survey conducted by 
the Central Statistics Office. The survey is based on a sample covering in excess of 
100 000 individuals and represents the most important source of labour-market data in 
Ireland. Each record in the sample can be grossed up and used in drawing inference about 
the entire population. The survey covers areas regarding personal attributes (e.g. age, 
gender, etc.), employment status, current employment (e.g. occupation, type of tenure, 
hours worked, etc.), education (highest education level attained, current training, etc.), 
job search efforts, etc. The survey commenced in its existing format in 1997. 

(b) Notified vacancies  
Notified vacancies represent an important source of information on demand for skills. 
The national skills database currently collects the following data on vacancies. 

(i) FÁS notified vacancy data  
As one of many initiatives associated with the government’s active labour-market 
policy, FÁS provides an advertising service for companies seeking to recruit. In 
particular, those wishing to employ a non-national are obliged to advertise with FÁS 
for a specific period of time, to ensure that no Irish or EU candidates are available 
for the position. Traditionally, mostly craft-related jobs were advertised with FÁS. 
More recently, vacancies for higher skills have increasingly been registered. Each 
notified vacancy is recorded, with details of the tasks and conditions associated with 
the job, but most importantly an occupational code is assigned to it.  

(ii) ESRI/FÁS hard to fill vacancy survey  
ESRI in Ireland conducts a monthly survey of four sectors of the economy to assess 
current and expected future prospects of employment. Sectors covered by the survey 
include: the construction industry, manufacturing, retail and other services. One area 
covered by the survey is difficult-to-fill vacancies. Employers are asked to rank six 
difficult-to-fill positions in the relevant month. This is an important and timely 
indicator of excess demand for skills. Each difficult-to-fill vacancy reported by the 
survey is incorporated into the national skills database and prior to entry an 
appropriate four-digit SOC code is assigned to it. 

(iii) The Irish Times advertisements  
The national skills database also includes data on vacancies advertised weekly in the 
Irish Times. These usually consist of high-skill professional and associated 
professional jobs. Prior to entry into the database, each vacancy is assigned a 
three-digit SOC code.  
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(c) Immigration inflow  
Since the mid-1990s, Ireland has experienced large inflow of labour from abroad. Strong 
economic performance resulted in a shortage of skills in several sectors of the economy 
and made Ireland an attractive destination for economic migrants. To control inflow of 
non-EU nationals onto the domestic labour market, the government introduced work 
visa/authorisation and work permit schemes. Data on these flows are recorded and 
provided monthly by the Department of Enterprise, Trade and Employment.  

(i) The work visa and authorisation scheme  
To alleviate acute shortages of skills in affected sectors of the economy, the 
government has introduced a two-year work visa scheme for the following 
occupations: architects, IT specialists, civil engineers, surveyors, nurses, doctors, 
therapists, dentists, radiologists, biological scientists, physicists, psychologists and 
social workers. Nationals of countries that do not need a visa to travel to Ireland are 
required to obtain work authorisation prior to employment.  

(ii) The work permit scheme  
This is designed for non-EU nationals wishing to work in Ireland not covered in the 
list of occupations provided by the work visa scheme. A work permit is issued at the 
request of an employer, who must prove, by advertising in FÁS, that no Irish or EU 
candidates are available to fill the position. The national skills database receives 
monthly feeds from both schemes. All data are SOC coded prior to the entry. A 
mapping procedure which relates FÁS notified vacancies and work permit data is 
put in place to ease automatic occupational coding of work permit data.

2.4.2. Supply of skills 

The output of education courses is used to approximate the supply of skills in the national 
skills database. The Irish education system offers numerous choices to those who want to 
continue their education after secondary level and acquire skills. These choices include post 
leaving certificate (PLC) courses, vocational training courses (FÁS courses) and third level 
certificate, diploma and degree courses in institutes of technology and universities. For supply 
of skills, the following is collected and stored in the national skills database: 

(a) PLC enrolment data  
In Ireland, on successful completion of secondary school, students are issued a leaving 
certificate. There are several one- or two-year PLC vocational courses available to those 
interested in further development of skills. These courses cover various fields such as 
business, art, computers, etc. The national skills database receives annual information on 
the uptake of these courses from the Department of Education. Given that each course is 
coded by a three-digit ISCED code, enrolment data can be used systematically as an 
indicator of the supply of skills at PLC level.  

(b) FÁS enrolment and certification data  
FÁS is an important provider of non-academic education programmes. These include 
numerous courses, traineeships and apprenticeships.

(i) Courses
Among other initiatives, FÁS provides many short vocational courses. Enrolment 
and certification data from FÁS courses are regularly fed into the national skills 
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database. All FÁS courses are three-digit ISCED coded (and where possible a 
three-digit SOC is also assigned), so that activity data can be used as an indicator of 
supply of skills.  

(ii) Apprenticeships  
FÁS provides 27 four-year apprenticeship programmes, mainly in construction and 
manufacturing. Participation and completion data is fed into the national skills 
database monthly. Each trade is both ISCED and SOC coded at three-digit level.  

(c) Central Applications Office data  
The entry procedure for almost all third level institutions in Ireland is administered by the 
Central Applications Office. The institutions covered include all national and some 
private colleges. While the records held are at individual level, they can be aggregated to 
course level. As such, the Central Applications Office represents an important source of 
data for students’ preferences, as well as potential supply of labour at skill level. The 
national skills database is currently acquiring these data.  

(d) Institutes of technology enrolment and graduation data  
Once considered providers of third level vocational education, more recently institutes of 
technology have been moving towards more academic education provision, currently 
offering courses at higher certificate, ordinary degree, honours degree and postgraduate 
levels. Enrolment data are provided by the Department of Education and Science for the 
national skills database. Graduation data are provided by the institutes awarding body – 
the Higher Education and Training Awards Council and by some individual institutes 
with delegated authority. All courses on offer are three-digit ISCED coded, allowing for 
assessment of supply of skills at this level of education.

(e) University enrolment and graduation data  
Student enrolment and graduation data at undergraduate and postgraduate level for all 
universities in Ireland are collected by the Higher Education Authority – a government 
agency associated with the Department of Education. Annual data on enrolments and 
graduation at course level are regularly fed into the national skills database. In the database, 
all courses on offer are three-digit ISCED coded which allows for the information 
received to be used as an indicator of potential and actual supply of labour at skill level.  

(f) First destination survey   
The Higher Education Authority also provides information on the destination of students 
who graduate from almost all third level institutions. An annual survey of all graduates is 
conducted to collect information on whether they have entered the labour force or 
continued education, whether they are in the country or abroad, whether they are 
employed or not and whether they work in the area related to their qualification. As such, 
the survey represents a key source of information necessary to estimate the actual supply 
of labour. Results of the survey are fed into the national skills database annually. While 
there are currently issues with the different coding practices between the Higher 
Education Authority and the national skills database, all efforts have been made to ensure 
the most appropriate mapping of the two, so that results from the first destination survey 
can be used in skills analysis.  

(g) Job-seeker data  
One key responsibility of FÁS is to assist the unemployed in search of employment. This 
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is done by registering unemployed persons who opt to use FÁS services and keeping their 
qualifications on record, while trying to find an adequate match from the jobs on offer. 
Given that each individual on record is assigned at least one occupational code to 
describe their qualifications, these data can be used as an indicator of excess supply of 
labour at skill level. Thesedata are fed monthly into the national skills database. 

2.4.3. Other

The national skills database also contains several data sets on general labour-market indicators 
(such as replacement rates for different occupational groups, labour-force data, etc.), as well 
as all important macroeconomic indicators (e.g. output growth rate, inflation, etc.). The 
database is also used for storing any other data relevant for research in this area collected on 
an ad hoc basis. This includes various sector specific data, demographic data and any other 
information considered useful for analysing the labour market.  

2.5. Use of the database 

The database is designed to provide timely analysis of the key indicators on the supply and 
demand of labour for almost 400 occupations. The list bellow is used to illustrate the type of 
information that can be obtained from the database for an occupation of interest (e.g. 
architects, nurses, plumbers, etc.).

Examples of indictors provided by the national skills database for any of the selected 
occupations include: 

employment stock over time; 

composition of employment by gender; 

composition of employment by age; 

composition of employment by education; 

composition of employment by nationality; 

breakdown of employment by sector; 

number of notified vacancies over a specified period of time; 

difficulty in filling vacancies; 

inflow of immigrant workers; 

education provision; 

potential supply from a selection of educational providers; 

first destination of qualified in the field of interest; 

attrition of labour; 

replacement rate. 

Given all the data collected and stored in the national skills database as described above, the 
database has become an indispensable tool for assessing the labour market at occupational 
level. In future, its use is expected to assist policy formation in several areas, such as 
employment, immigration and education, and also to serve the wider public by providing 
information relevant for career guidance.  
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Occupations and skills in the US: projection 
methods and results 

Burt S. Barnow 
Institute for Policy Studies, Johns Hopkins University, US 

The contribution summarises the US system for projecting occupational and skill 
needs. It explains the methodology of employment projections, the policy and 
institutional frameworks and projections timetables. It describes further the 
occupational information network O*NET, its methods and products. The final 
section of the paper discusses the policy process for the US occupational projections 
system, the major actors in the system, how they interact, and how the system 
functions in terms of financing, feedback, and policy decisions. 

1. Introduction (2)

Like many other nations, the US has strong needs for information on what the labour market 
will look like in the future. Potential consumers of such information include employers, who 
must decide where to locate their firms and what production technology to use, and 
government institutions responsible for the education and training of the labour force, to make 
sure that the education and training provided corresponds to the economy’s needs. This paper 
summarises the US system for projecting occupational needs and skill levels. 

The second section of the paper presents the projections methodology and employment 
projections. The methodology is described in some detail, including the parties involved in 
making the projections and the timetables used. This section also describes the policy 
framework under which the projections staff operates and the methods used to provide the 
projection results to users. It further describes US efforts to include skills in the projections 
system. The Bureau of Labor Statistics (BLS) tries to project educational upgrading for higher 
education occupations, and although these efforts are included in the projections, few details 
are released. 

The most notable US effort dealing with job skills is development of O*NET, the 
occupational information network, which provides a wealth of characteristics, including 
various categories of occupational skill data. The methodology and products of O*NET are 
described in the third section of the paper. The final section of the paper discusses the policy 
process for the US occupational projections system. This section describes the major actors in 
the system, how they interact, and how the system functions in terms of financing, feedback, 
and policy decisions. 

(2) This paper is an updated and condensed version of Barnow (2002). 
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2. Employment projections 

2.1. Projections methodology (3)

The BLS has been making intermediate and long-term projections of key labour-market 
variables and trends for over 35 years. The original impetus for the projections programme 
came after World War II, when Congress (the federal legislative branch) was concerned about 
job opportunities for returning veterans. The projections programme became an ongoing BLS 
activity, and the projections are now widely used for purposes such as career counselling and 
planning, setting priorities for government and privately sponsored education and training 
programmes, and as a factor in economic policy formation. 

Beginning in the early 1970s, employment projections were produced on a two-year cycle. In 
recent years, the projections have covered a 10-year period. Prior to the last two rounds, BLS 
produced projections under three different scenarios, but because most users employed the 
moderate scenario and the alternative projections were sometimes misused, BLS currently 
only produces one set of projections. 

The employment projections programme provides more than occupational projections. They 
also include projections of the size and composition of the labour force, the size and 
distribution of gross domestic product (GDP) and economic growth, and output and 
employment by industry. BLS performs only limited analyses dealing with skill levels and 
projecting changes in occupational skill levels. Occupations are characterised into one of 
11 skill/training categories, and BLS publishes the projections with skill and training 
requirements for each occupation (Andreassan et al., 2004). In analyses dealing with skill 
levels and preparation, BLS includes measures of ‘educational upgrading’, which is described 
as follows: when organisations restructure or change, they rely on workers in certain 
occupations to assume new responsibilities. As a result of a reduction in the number of middle 
managers, for example, firms have shifted some managerial responsibilities to other workers 
[...]. As educational requirements are upgraded, subsequent job openings are considered to be 
new openings in college-level jobs (Mittelhauser, 1998). 

BLS does not publish its projections on educational upgrading, but instead subsumes them 
under its projections of new jobs created. The projections process consists of six steps or 
components (US Department of Labor, 1997): 

the size and demographic composition of the labour force; 

the growth of the aggregate economy; 

final demand or GDP by consuming sector and product; 

interindustry relationships (input/output tables); 

industry output and employment; 

occupational employment. 

(3) This section is based primarily on US Department of Labor (1997) and discussions with Neal Rosenthal. 
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2.2. Labour force 

Labour force projections (4) begin with projections of the population produced by the Bureau 
of the Census in the Department of Commerce. Because the projections are for periods of 
10 years or less, the relevant population has already been born. The population projections 
include adjustments for net migration (5). Labour-force projections are made for 130 age-
gender-race/Hispanic origin groups. Labour-force participation rate projections begin with 
projections of trend rates over the previous eight years. Trend rates are modified when time 
series projections are inconsistent with cohort and cross section analyses. The labour-force 
figures are calculated by multiplying the participation rate by the relevant population figure. 

2.3. Aggregate economic growth  

BLS does not make its own projections of economic growth in GDP, but instead relies on 
projections of a private-sector commercially available model. Until the latest round of 
projections, BLS used a macroeconomic model developed by Data Resources, Inc. as the basis 
for its macroeconomic projections; BLS currently uses the model developed by 
Macroeconomic Advisors (Su, 2004). Rather than rely on the macro models specifications of 
the exogenous variables, BLS makes its own assumptions on these variables and relies on the 
model’s specification of how the variables interact to influence the economy. 

2.4. Composition of final demand 

The next step in the projections process is the allocation of GDP among approximately 
180 sectors in the economy. First, GDP is disaggregated into four broad categories: personal 
consumption expenditures, business investment, foreign trade (exports minus imports), and 
government purchases. Within each of the four broad categories, estimates of final demand 
are made by commodity sector. The BLS analysts make use of bridge tables that relate final 
demand by product type to final demand by commodity sector. Although analysts have 
significant flexibility in making sectoral estimates, they are constrained by the sectoral 
estimates produced by the macroeconomic model. 

2.5. Interindustry relationships (input/output) 

Not all goods and services are involved in final demand. The next stage of the projections 
process involves estimating intermediate flows of goods and services. To perform these 
analyses, BLS uses an input/output model that relates the final demand by commodity sector 
to industry output by sector. The input/output model is based on ‘use’ and ‘make’ tables. The 
use table shows the purchase of commodities by each industry as inputs into its production 
process. The make table shows the industrial distribution of production for each industry. The 
use table is developed to include assumptions on how the use of various inputs is expected to 

(4) The most recent labour-force projections are presented in Toossi (2004). 

(5) No distinction is made in either the population projections or the labour-force projections between legal and 
illegal immigrants. 
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change over the projection period. The end product of this step of the projection process is a 
complete listing of industry output by sector (6).

2.6. Industry employment (7)

BLS then projects the number of jobs and hours for both employees and self-employed 
workers by industry. For wage and salary workers, BLS uses a constant elasticity of 
substitution production function to estimate employment for each industry (8). Projections of 
average hours are used to determine the number of jobs in the industry. The number of 
self-employed and unpaid family workers is estimated based on a time trend and the 
unemployment rate. Projected industry employment and output permits the calculation of 
productivity rates. If the initial projections of industry employment lead to unacceptable 
implications for productivity, industry employment estimates are modified. 

2.7. Occupational employment (9)

Once employment by industry is known, BLS calculates occupational employment by using an 
industry-occupation matrix that includes over 250 industries and 500 occupations. Data for the 
matrix are gathered by State employment security agencies for use by BLS. The occupational 
projections are not based on a mechanical application of the matrix, however. First, BLS staff 
look for trends in staffing patterns and, if appropriate, factor such trends into the projections. 
Second, other factors not reflected in past trends are used to modify the matrix. Finally, 
projected employment for a given occupation is calculated by summing across all industries. 

2.8. Final review 

After initial projections are developed, the analysis and results of each stage are reviewed for 
consistency and reasonableness. Results are reviewed by BLS staff in the projections groups 
and in other BLS components to assure that the final products are consistent and reasonable. 

The BLS occupational projections programme is linked to America’s labour market 
information system, which is administered by the Employment and Training Administration 
(ETA), another agency in the US Department of Labor. America’s labour market information 
system links employers and workers through an integrated system that provides information 
on areas such as job vacancies (America’s job bank), workers seeking employment (America’s 
talent bank), and current wages for various occupations (occupational employment statistics). 
BLS provides its national projections to the states, and each state develops its own 

(6) Mathematically, the allocation of final demand is e = Gc, where e = vector of final demand by commodity 
sector, c = vector of final demand by product type, G = bridge table in which each column contains the 
allocation of a product type to commodities in percent terms. The input/output model is: g = D(I – BD)-1e,
where g = vector of domestic industry output by sector, B = ‘use’ table in coefficient form, D = ‘make’ table 
in coefficient form, I = identity matrix, and e = vector of final demand by commodity sector. See US 
Department of Labor (1997) for further explanation. 

(7) The most recent industry employment projections are in Berman (2004). 

(8) The CES production function is modified to include a time trend. Labour demand is estimated as a function 
of industry output, wages relative to output price, and a time trend. 

(9) The latest occupational projections are provided in Hecker (2004). 
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occupational projections by adapting national data as it sees fit. States’ projections are not 
subject to BLS approval (or approval by any other national entity), and there is no effort to 
assure that state projections are consistent with national projections (10).

Occupational projections data are released in several forums. The major outlet is a series of 
articles in the Monthly labor review every two years. For example, the most recent 
projections, covering 2002 through to 2012, were published in the February 2004 issue of the 
Monthly labor review. Other outlets include the following (Occupational outlook quarterly,
Winter 2003-2004, Vol. 47, p. 49):

a special issue of Occupational outlook quarterly, a non-technical publication devoted to 
presenting information on occupations such as the characteristics, pay, qualifications, and 
likely future for various occupations. In addition, later issues include specific articles on the 
projections, including The job outlook in brief and The job outlook for college graduates;

the Occupational outlook handbook provides in-depth information on about 250 occupations 
that cover about 87% of the workforce. In addition to describing the occupations in depth, 
the Occupational outlook handbook includes highlights from occupational projections; 

Career guide to industries presents occupational information similar to what is in the 
Occupational outlook handbook, but from an industry perspective. The most recent edition 
of the guide provides information on occupations in 42 industries; 

Occupational projections and training data is designed to be useful to career and guidance 
counsellors. In addition to providing many of the same detailed statistical tables as the Monthly
labor review, this publication also shows job openings resulting from net replacement needs as 
well as economic growth, and it indicates the education and training required for each occupation.

In addition, much of the material is available at no cost through the Internet. The Monthly
labor review articles may all be viewed, printed, and downloaded from the Internet, as may 
many charts and tables from other sources. In many instances, state occupational projections 
may also be obtained from the Internet, and there are direct links from BLS and ETA Internet 
sites to the state projection sites. 

2.9. Measuring occupational skills and other characteristics 

BLS defines occupations in terms of the tasks associated with the occupation, and BLS data 
generally do not include information on skill levels. BLS does measure preparation typically 
required to enter an occupation, and in some of its outlets, for example Occupational
projections and training data, BLS lists the entry requirement usually associated with 
occupations. The BLS classification of training preparation includes 11 categories: 

1. first professional degree required (e.g. medical, dental, or law); 

2. doctoral degree required; 

3. master’s degree required; 

(10) Until recently there was also a National Occupational Information Coordinating Committee (NOICC), with 
counterparts in each of the States (SOICCs), who were responsible for coordinating and disseminating the 
nation’s labour-market information. NOICC and the SOICCs have lost their funding, and their responsibilities 
were assumed at national level by America’s labour market information system and by State employment 
security agencies at State level. 
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4. work experience in an occupation requiring a bachelor’s degree; 

5. bachelor’s degree required; 

6. associate degree required; 

7. vocational training in post-secondary vocational school required; 

8. skills developed through experience in related occupation required; 

9. long-term (over 12 months) on-the-job training required; 

10. moderate-term (1 to 12 months) on-the-job training required;  

11. short-term (less than 1 month) on-the-job training required. 

One must be careful in interpreting this data, however, because most occupations have no 
standards for entry, and the BLS classification may not apply very well. For example, registered 
nurses, classified as requiring an associate’s degree, can obtain training in two-year programmes 
that provide an associate’s degree, three-year programmes that award a certificate, and 
four-year programmes that award a bachelor’s degree. Likewise, BLS classifies clergy as 
requiring a first degree, but in some religions clergy are not required to have any degree. 

2.10. O*NET: the occupational information network 

Although BLS has not linked skill data to occupational data, ETA, an agency in the Department of 
Labor responsible for labour exchange and training programmes, has developed and distributed 
information on skills associated with occupations. Until recently, ETA’s occupational data 
with skill information were issued in the Dictionary of occupational titles. ETA has replaced 
the Dictionary of occupational titles with O*NET, the occupational information network. 
Although neither the Dictionary of occupational titles nor O*NET is used to project changes 
in skill levels for occupations, the two systems show how occupational data can include more 
than just tasks associated with the occupation (see Barnow, 2002). 

O*NET is an online system that characterises over 950 occupations. The occupational data are 
organised in six broad categories or ‘domains’, each of which has several subcategories. The 
six domains and the major subcategories are shown below (11).

(a) worker requirements: 

basic skills (content skills, process skills), 

cross-functional skills (social skills, complex problem-solving skills), 

technical skills (systems skills, resource management skills), 

knowledge, 

education;

(b) worker characteristics: 

abilities (cognitive, psychomotor, physical, sensory), 

interests, 

(11) The classification used by Mariani (1999) differs slightly from what is presented on the O*NET Internet 
site. In Table 1 the two sources are combined. 
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work values, 

work styles; 

(c) experience requirements: 

training, 

experience, 

licensure; 

(d) labour-market characteristics: 

current and projected employment, 

completions in educational programmes, 

occupational earnings; 

(e) occupational requirements: 

generalised work activities, 

organisational context, 

work context; 

(f) occupation specific information: 

occupational knowledge, 

occupational skills, 

tasks,

duties, 

machines, tools and equipment. 

This list does not indicate the great level of detail included in O*NET, however. Basic skills, for 
example, are further divided into content skills and process skills. There are six content skills 
(reading comprehension, active listening, writing, speaking, mathematics and science), and 
four process skills (critical thinking, active learning, learning strategies and monitoring) (12).

Table 1:  Example of categories of information and variables
provided for the occupation of economists in O*NET 

Category Examples of variables Number of variables 

Tasks Compile, analyse, report data to explain economic phenomena 9

Knowledge Mathematics, economics, education, English 33 

Skills Reading comprehension, writing, monitoring, systems analysis 36

Abilities Written comprehension, oral expression, number facility 85 

Work activities 
Updating and using relevant knowledge, getting information, 
processing information 

42

Work context Indoors, spend time sitting, importance of being exact 39 

Interest Investigative, enterprising, realistic 6

Work values Achievement, independence, working conditions 6 

Work needs Autonomy, ability utilisation, working conditions 27

(12) See Mariani (1999) and Peterson et al. (1999) for additional detail on the specific variables captured on each 
occupation. Also see the O*NET web page (www.onetcenter.org). 
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To illustrate the level of detail provided, the list below shows the categories of information 
provided for each occupation and the number of variables in each for economists (Table 1). 

In addition, O*NET provides information of the ‘job zone’, which provides the general 
category that the occupation fits in, a list of related occupations, and links to data on 
occupational wage and employment data and the most recent BLS projections. 

3. Policy process 

This section of the paper describes the relationship between the employment projections 
programme and the policy/political process. It is quite brief because in the US the process is 
virtually apolitical. The projections programme is developed by the Office of Employment 
Projections in the BLS, which itself is a unit of the US Department of Labor. Both the 
Secretary of Labor and Commissioner of BLS are political appointees of the President subject 
to confirmation by the Senate, one component of the legislative branch of government. 
Although a political appointment, the Commissioner of BLS serves for a fixed term and has 
for at least the past 25 years been a non-political person with expertise in labour statistics. The 
former Commissioner, for example, was a highly regarded academic before her appointment. 
The Associate Commissioner for Employment Projections is a member of the Senior 
Executive Service and for many years the position has been held by career civil servants. 

For a brief period in the 1990s, the US government attempted to promote the development of 
voluntary industry-based skills standards. A national skills standards board was established to 
promote industry efforts to establish the standards for the skills required for occupations in 
specific industries. Although standards were established in a few industries, such as 
hospitality, overall progress was slow and the board became mired in issues having little to do 
with skills standards. Consequently, funding for the board was eliminated and the skills 
standards movement has ended, at least for now. 

In the absence of a system for establishing and projecting occupational skill requirements, one 
might wonder how training programmes in the US provide their participants with the skills 
needed for the job. The current system relies heavily on market mechanisms to promote the 
production of appropriate skills. The major federally sponsored training programme is the 
Workforce Investment Act, which funds training and other workforce services to adults, laid-
off workers, and youth. Several provisions in the Workforce Investment Act promote the 
provision of appropriate skills in its programmes: 

(a) vendors are generally prohibited from serving participants unless they meet the State and 
local eligible training provider list requirements for placements and wages at placement 
for their Workforce Investment Act customers and other customers; 

(b) customers for training programmes are provided with voucher-like mechanisms called 
individual training accounts that permit them to choose, subject to guidance from the 
local workforce investment agency, the vendor that they believe best meets their needs; 

(c) individual training accounts can generally be used only for programmes in occupations 
with strong projected occupational demand; 
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(d) local workforce investment agencies have incentives to serve their customers successfully 
because they are subject to rewards and sanctions if they exceed or fail to meet their 
performance standards for the programme. 

Thus, at this time the US recognises the public value of providing projections of the 
occupational situation for 10 years ahead, and the system appears to work reasonably well and 
without political interference. Current occupational attributes, including skill types and levels, 
are documented through the O*NET programme. At this time O*NET does not forecast 
changes in skills required for occupations, and changes in skill requirements are noted in the 
periodic updates of the O*NET database.
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Identifying skill needs in the UK 
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The contribution outlines the national system for identifying changing skill needs in 
the UK, and briefly reviews corresponding work at regional, local and sectoral levels. 
It mentions the main methods used for assessing changing educational and training 
needs in the UK at various levels. The recent focus on local assessment of skill needs 
in the UK has resulted in an explosion of research, with an immense number of 
detailed studies being undertaken. The chapter describes the changing institutional 
arrangements for identifying skill needs and delivering education and training, and 
reviews the significance of such changes in the UK over recent years, focusing on 
both technical and institutional issues. It also offers a more critical perspective on the 
role of the State in anticipating changing skill needs.

1. Introduction 

As labour markets and individual employing organisations evolve, so also do arrangements for 
providing learning opportunities. Indeed, there are markets for learning with increasingly diverse 
forms of provider institutions seeking both to stimulate and meet demand. Alongside the public 
education and training systems, private commercial and non-profit organisations have established 
themselves particularly strongly in certain areas. At the same time, there are many intermediaries 
playing regulatory, advisory, representative and informational roles. Some have been set up by 
the State or by regional or local authorities. Others have emerged as private initiatives to satisfy 
the needs of specific interest groups or wider socioeconomic objectives. All these organisations 
require some understanding of how the labour market is developing and the impact that this is 
having on those parts of the labour and learning structures where they are especially active. 

Forecasting the labour market, attempting to anticipate the changing pattern of demand for 
skills, is not just a technical matter. It is fundamentally influenced by institutional factors. The 
success of the activity can be as much due to how it is organised as to how it is handled at a 
technical level. The institutional framework within which such work is carried out, together 
with the ‘statistical infrastructure’ upon which quantitative models are founded, determine key 
features of such projections. There have been many advances in data collection, storage and 
manipulation in recent years that have revolutionised what is technically feasible. These have 
benefited all countries. Changing institutional arrangements for the identification of skill 
needs and for the delivery of education and training can play an equally important role in 
shaping what forecasting work is undertaken and how it is used.  

This contribution outlines the national system for the identification of changing skill needs in 
the UK, and also briefly reviews corresponding work at regional, local and sectoral levels. 

It describes the most significant institutions directly involved in the funding, coordination, 
regulation and delivery of education and training, with some brief reference to the legal 
background, together with other key stakeholders. 
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It then provides a summary of the main methods used for assessing changing educational and 
training needs in the UK. These range from general assessments at national level to sectoral 
studies and local analyses. The review covers the broad range of methodological approaches, 
adopted in the UK to address these issues. The recent focus on local assessment of skill needs 
in the UK has resulted in an explosion of research, with an immense number of detailed studies 
being undertaken. Over the past 10-15 years, there have been literally hundreds of small-scale 
studies commissioned by local learning and skills councils (LSCs), their predecessors (the local 
training and enterprise councils, TECs), economic development agencies, partnerships and local 
government bodies. No attempt is made to provide a comprehensive survey of all these, but 
some commentary on the approaches taken is given.  

It then returns to the roles of the key actors and deals with the principal modes of technical support 
set up for them by the government to assess changing skill needs in the UK. It also offers a more 
critical perspective on the role of the State in the process of anticipating changing skill needs.  

It rounds off the chapter with some concluding comments.  

2. The UK context: institutional background 

The institutional arrangements for developing policy and regulating and coordinating 
provision of education, training and lifelong learning are described in this section. The first 
part looks at government departments and public agencies involved in the funding, 
coordination and regulation of education and training in the UK; the second part briefly 
focuses on education and training providers; this is then followed by a review of the other key 
stakeholders concerned with learning provision and the skills agenda; the section, finally, 
discusses the organisation of careers guidance which thus moves away from policy and 
practice in the provision of education and training to the intermediaries who offer information, 
advice and guidance on what opportunities are available and what to pursue. 

2.1. The State/government and public agencies 

In recent years the UK has moved towards a more decentralised system of government, with 
the establishment of devolved administrations in Scotland, Wales and Northern Ireland. Each 
of these has have been given their own legislatures the Scottish Parliament, the Welsh 
Assembly and, though currently suspended, the Northern Ireland Assembly (13). The first of 
these has substantial jurisdiction over internal affairs, including the power to raise taxes. All 
three, however, are responsible for education and training arrangements within their domains 
with their own education departments, etc.

There is, as yet, no regional government in England. The failure of the referendum in the 
North-East (held in 2004) to support the setting up of an ‘elected’ regional assembly led the 
government to reconsider, if not abandon, its plan to actively promote English regional 
devolution. The UK central government continues to be responsible for these regions 

(13)  Since October 2002, the Northern Ireland Assembly has been suspended and the work of all Northern 
Ireland departments is the responsibility of the Secretary of State for Northern Ireland. 
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reporting to the national parliament in Westminster. Nevertheless, ‘appointed’ regional 
assemblies continue to exist and now have responsibility for the work of regional 
development agencies which are playing an increasingly important role in economic 
development within England, including having a direct concern with skills issues. 

The main national government (UK) departments with an interest in education, training and 
skills are: 

(d) the Department for Education and Skills (DfES); 

(a) the Department for Work and Pensions (DWP); 

(b) the Department of Trade and Industry (DTI). 

More recently the Treasury and the Office of the Deputy Prime Minister have also taken a 
stronger interest in such matters. The former is concerned primarily with macroeconomic 
issues, including the links between skills, productivity and performance. However, it has 
sought to influence substantially the skills debate at virtually all levels from basic skills 
(literacy, numeracy, competence in using IT) for adults as well as young people through to 
graduate skills, alongside the science and technology agendas relating to them. The Office of 
the Deputy Prime Minister has been more concerned with the local dimension and issues of 
regeneration and local economic development, including implications for housing policy. 

2.1.1. Quasi-governmental bodies, including regulatory and awarding institutions 

Since the 1980s it has been government policy to transfer major operational functions from 
central departments, which, none the less, retain overall control of policy and funding, to a 
range of executive agencies or non-departmental public bodies. The most important of those 
having responsibilities concerned with education and training and operating under the 
umbrella of the DfES – or DWP where specifically indicated – are the following: 

(a) national funding councils: 

(i) Learning and Skills Council (LSC): as from 2001, the LSC has been the central 
agency responsible for the funding of all post-16 education and training provision 
(excluding higher education). This also involves coordinating a network of local 
LSCs that commission government-sponsored learning provision at local level; 

(ii) Higher Education Funding Councils (HEFCE for England, etc.); 

(b) national regulatory bodies: 

(i) Qualifications and Curriculum Authority (QCA): the regulatory body for standards, 
curricula and external qualifications in all parts of the general and vocational 
education and training systems (except higher education); 

(ii) Sector Skills Development Agency (SSDA): the coordinating body for the sector 
skills councils (SSCs), with responsibility for setting targets and regulating their 
operations. This includes the development and certification of national occupational 
standards, subject to the overall responsibility held by the QCA;  

(iii) Office for Standards in Education: the inspectorate responsible for standards of 
school and college education and training provision; 
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(iv) Adult Learning Inspectorate: responsible for inspecting private training organisations 
providing learning programmes supported by public contracts; 

(c) other bodies: 

(i) Jobcentre Plus, responsible for job placement and the payment of working-age social 
security benefits – an executive agency of DWP;  

(ii) Office for National Statistics (ONS) is an executive agency responsible for collecting 
and publishing almost all official statistics for the UK; 

(iii) national advisory bodies – generally ad hoc bodies set up to advise central government 
on strategic directions and/or potential organisational change (e.g. National Skills 
Task Force – NSTF) or for a period while a particular policy is in place (e.g. New 
Deal Task Force). 

Thus, the DfES is currently the national government department primarily responsible for 
skills-related labour-market issues and learning provision. It is responsible for collecting and 
analysing data on the labour market and learning as well as carrying out evaluations of 
specific training programmes and policy initiatives. It has overarching responsibility for both 
the LSC and the SSDA. The DfES commissions a range of research on the labour market, 
including formal assessments of future skill needs. It is also responsible for various aspects of 
primary data collection such as the labour force survey (although the survey is actually 
conducted by the ONS). The LSC and SSDA also commission data collection and research 
relating to their prime tasks, sometimes in collaboration with the DfES. 

Other arrangements apply in Scotland, Wales and Northern Ireland, including institutions for 
monitoring and assessing changing skill needs such as Future Skills Scotland, Future Skills 
Wales and the Northern Ireland Skills Unit. 

There follows further comment on the functions of the main agencies listed above:  

(a) The LSC’s budget is huge, of the order of GBP 9 billion. It acts through its 47 local 
branches. From 2001, these replaced the previous TEC which were commercial 
companies set up under licence from the government and largely employer-driven. The 
latter were under contract to deliver national employment and training programmes at the 
local level. Previously they had been run by national agencies without a local 
organisational structure but working in collaboration with the local offices of the (then) 
Employment Service and Department of Social Security.  

(b) The QCA resulted from a merger of the bodies regulating curriculum development, 
standards and accreditation for both academic qualifications and National Vocational 
Qualifications (NVQs) (14). General educational qualifications and vocational qualifications 

(14)  During 1986-97, the national accreditation agency specifically responsible for overseeing the development, 
implementation and quality assurance of NVQs throughout the labour market was the National Council for 
Vocational Qualifications (NCVQ). NCVQ was established in October 1986 following a government white 
paper in July 1986. Although a public body, its legal basis was as a (non-profit making) ‘company limited 
by guarantee’, with a board appointed by the Secretary of State for Employment in consultation with those 
for Wales and Northern Ireland. In October 1997, under arrangements set out in the Education Act 1997, the 
NCVQ was wound up and its responsibilities were merged with those of the School Curriculum and 
Assessment Authority within a new statutory agency, the QCA.  
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are certificated throughout the UK by bodies which are independent of government but 
regulated by government agencies. Vocational qualifications in England are awarded by 
independent awarding bodies, approved and regulated by the QCA. These bodies are 
independent and sometimes specific to the sector(s) in which they operate. They normally 
have a status as non-profit making bodies. For NVQs there are currently about 40 awarding 
bodies; these are widely used in Wales and Northern Ireland as well as in England. 

National occupational standards are set by SSCs or national training organisations (NTOs), 
the sectoral employer-led bodies designated to carry out this role by the DfES. They are 
coordinated by the SSDA but, under current arrangements, the national occupational 
standards programme is managed and funded by QCA in conjunction with the SQA, its 
Scottish equivalent.  

QCA’s statutory functions span both general and vocational education and include policy 
advice to the Secretary of State for Education and Employment and regulation of: 0-5 early 
years education; the 5-16 national curriculum, statutory tests and publicly funded 
qualifications; all 16+ general and vocational qualifications (with the exception of 
university qualifications). QCA regulates external qualifications – those qualifications that 
are awarded by a body other than the institution in which they are offered. Accreditation by 
QCA indicates that a qualification has been approved for inclusion in the national 
qualifications framework of qualifications and, as such, has met exacting criteria.  

Statutory regulation is used to safeguard the public interest where other mechanisms – 
including awarding bodies’ own quality assurance arrangements – would not be sufficient 
to ensure proper maintenance of consistent standards across awarding bodies and over time.  

The Secretary of State for Education and Skills, acting on the advice of QCA, is 
responsible for approving qualifications that may be offered within the public education 
system of England (under the provisions of the Education Act 1997 as amended by the 
Learning and Skills Act 2000 (15)). Similar provisions apply for Wales and Northern 
Ireland. These provisions apply to any qualification for which learning provision is 
supported through public funds. All approved qualifications must be accredited by QCA 
within the NQF, and the DfES publishes the list of approved qualifications.

It should be noted that, at higher education level, the NQF overlaps with the framework 
of university qualifications regulated by the Quality Assurance Agency, an independent 
body funded by its member higher education institutions.

(c) SSDA and the SSCs – the skills for business network. There has been radical change 
in the institutions charged with taking a responsibility for sectoral interests over the past 
40 years. During 1964-88 the UK had a system of sector-based Industry Training Boards 
(ITBs). These had statutory powers to raise a training levy on the companies defined as 
being ‘in scope’ to them, which was based on the number of employees in each company. 
The ITBs collected data on the occupational structure and the volume of training 
undertaken, since this was linked to the analysis of their administrative returns. One of 
their duties was to forecast future training needs and to ensure that sufficient training was 
available to meet these needs. ITBs were set up for a wide range of sectors. Probably the 

(15) Learning and Skills Act 2000. Available from Internet: www.hmso.gov.uk/acts/acts2000/20000021.htm 
[cited 30.8.2005]
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most important of these were the Construction Industry Training Board and the 
Engineering Industry Training Board. The ITBs were largely disbanded by the 
conservative government when the TECs were established in the late 1980s. As a result, 
these valuable sources of data no longer exist. However, both the Construction Industry 
Training Board and the Science, Engineering and Manufacturing Technologies Skills 
Council (the successor to the Engineering Industry Training Board) have actively pursued 
the development of tools to enable them to anticipate future skill needs. These are 
discussed in more detail in Section 3 below.

A considerable proliferation of sectoral bodies took place in the 1990s, primarily to 
reflect employers’ views – well over 100 were in operation with very specific sectoral 
remits. The system appeared to be too fragmented to deliver the key broad objectives 
identified by government. These included: 

(i) greater international competitiveness;  

(ii) improved workforce performance comparable with ‘world-class standards’;  

(iii) a rationalised, simplified and transparent system of qualifications intended to raise 
the status of vocational education;

(iv) breaking down unnecessary barriers to transfer across courses;

(v) promoting progression to support greater workforce flexibility and mobility.  

The labour government, as with its conservative predecessors was firmly committed to an 
approach based on the principle of voluntarism. However, to develop the occupational 
standards and define the qualification needs of each sector, it had to stimulate the 
development of new sectoral bodies. Hence the creation of the SSDA and the related 
SSCs. Together the SSDA and the SSCs are now referred to as the skills for business 
network. Wherever possible the SSCs have been built upon existing structures such as 
employer interest groups or trade associations. The government has used a mixture of 
exhortation and financial incentives to achieve the reforms that they sought. 

By spring 2005 some 24 SSCs had been established. Many of these new SSCs cut across 
traditional industry boundaries, reflecting the interests of their members, which often run 
along ‘supply chain’ lines rather than within the standard industrial classification (SIC) 
boundaries favoured by statisticians. 

(d) Jobcentre Plus. Launched in 2002 on the merger of the Employment Service and the 
Benefits Agency; the former was responsible for placing people in work (especially those 
on benefits) and administering employment and training schemes (such as the New Deal); 
the latter for assessing eligibility for social security benefits (including jobseeker’s 
allowance) and making payments. 

By 2006, it is intended that the local networks of Jobcentres and social security offices 
will become fully integrated. The aim is to provide a more effective service giving 
integrated employment and benefits advice to individuals, delivering a streamlined New 
Deal and other programmes to disadvantaged people of working age and continuing to 
offer recruitment and general labour-market advisory services to employers. This 
modernised form of public employment agency and social security provision is a major 
source of administrative microdata on the labour market and adult vocational learning, as 
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well as being a substantial user of local labour market information and intelligence (LMI) 
and skill needs assessments. 

2.2. Education and training providers 

Britain has a very diverse range of training providers. Vocational education and training 
policy places a heavy emphasis on ‘end-qualifications’ (NVQs at different levels, 1-5), rather 
than the process of acquisition per se, and the same qualifications can be offered via public, 
private and employer-based provision. 

The colleges of further education, of which there are more than 200 in England, are the main 
providers of VET to young people, often in conjunction with local employers who provide 
work placements. Colleges are funded through the local LSCs, and have to compete for contracts 
with private training providers. Private training providers are numbered in many thousands. 
The pattern of provision varies widely between sectors. For example, most NVQ and Modern 
Apprenticeship provision in construction is offered through colleges, whereas in retail 
distribution, it is offered mainly through private training providers or by large employers. 

Higher education offers academic and vocational qualifications that are deemed to be at NVQ 
levels 4 or 5; vocational qualifications at this level are not very significant in numerical terms 
and are largely confined to those universities that, prior to 1992, were designated as ‘polytechnics’. 

2.3. Key actors: other stakeholders

While those organisations concerned with the funding, coordination, regulation and delivery of 
education and training are obviously crucial participants, various other actors play important 
roles or have interests in the anticipation of education and training needs. These include regional 
and local bodies, employers, unions and individual citizens and members of their households. 

2.3.1. Regional and local bodies 

Several organisations with regional or local identities are concerned with the skills agenda but 
their remit extends well beyond education, training and employment matters.  

Regional organisations:  

(a) government offices in the regions; 

(b) regional development agencies; 

(c) other development agencies at regional level. 

Local organisations concerned with various aspects of policy delivery in the education, 
training and employment field: 

(a) business partnerships; 

(b) New Deal partnerships; 

(c) careers services; 

(d) national health service workforce development confederations. 
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Other local or subregional organisations with wider functions but usually involved in the 
education, training and employment field: 

(a) local authorities; 

(b) chambers of commerce; 

(c) economic development partnerships. 

Efforts have been made to avoid confusion over roles and duplication of work (especially in 
data collection and analysis relating to skills) at the regional and local level through concordats 
agreed by the DfES, DTI, DWP and the relevant regional development agencies. These are 
called frameworks for regional employment and skills action and there is one for each region.

2.3.2. Employers

The Confederation of British Industry is the main national employers’ body, to which most of 
Britain’s large employers are affiliated. Other important employer bodies are the British 
Association of Chambers of Commerce and the Federation of Small Businesses, which are 
especially important as voices for small and medium-sized enterprises. The Institute of 
Directors is an influential pressure group that also speaks on behalf of employer interests.  

Trade associations and professional associations also play an important role in some sectors. 
Some of the latter are akin to trade unions for the highly qualified professions, but others also 
have special statutory status because of their role in regulating the professions concerned in the 
public interest. Increasingly, such bodies have come under pressure from government and the 
public to introduce more rigorous standards of conduct and competence; this has involved paying 
special attention to continuing professional development and periodic formal ‘re-validation’ of 
professional competence, as well as maintaining entry standards and modernising initial training.  

Many employers’ organisations, including the Confederation of British Industry and some of 
the more sector-based organisations conduct their own surveys of members, particularly of 
their perceptions of skill shortages. It is important to note, however, that such responses are 
often passed into public debate without much critical reflection. Employers tend to play down 
the possibility that there are qualified workers who could be recruited but the employer is not 
willing to pay the appropriate wage or to attend to other conditions of employment which 
discourage potential recruits from applying for jobs.  

2.3.3. Unions

The majority of Britain’s trade unions are affiliated to the Trades Union Congress, which is 
the only national trade union federation. There are separate Scottish and Welsh Trades Union 
Congresses. Trade unions in Northern Ireland are mostly affiliated to the Northern Ireland 
Committee of the Irish Congress of Trade Unions. Trade union membership fell sharply in the 
1980s with growing unemployment levels and legal restrictions on trade union freedoms, from 
a peak of 13.2 million in 1979 (the year the conservatives were first elected) to its lowest point 
of 7.8 million in 1997 (the year the conservatives left office). It had only risen slightly to 
7.9 million by 1999 (Sneade, 2001).

Compared to many other European Union countries the role of trade unions in the UK as a 
social partner involved with the development and regulation of training is limited, having 
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been progressively marginalised since the 1970s (at which time they had more or less equal 
status with employers on State-sponsored industrial training boards and the Manpower 
Services Commission). 

2.3.4. Reactions of the social partners to the creation of the SSDA/SSC 

The SSDA/SSC initiative was generally welcomed by the social partners with some 
enthusiasm. For employers, the system represented a business-led approach, putting 
ownership of standards and qualifications firmly into the hands of employers. For trade 
unions, previously undermined by high levels of unemployment and the dismantling of most 
of the formal structures that provided a means of influencing industrial and training policies, 
the new system offered a means of enhancing their members’ employability. They provided 
new forms of access to qualifications, based on formal recognition of skills acquired 
throughout working life, together with an opportunity to become involved in influencing an 
important new government initiative. Though initially sceptical, training providers quickly 
saw the changes as offering new opportunities to extend their provision to meet the needs of a 
whole new constituency of people who, until then, had not been participating in formal 
vocational education and training provision. This enabled an expansion of training provision 
at a time when it might otherwise have been reduced as a result of demographic changes.  

However, the extent to which the hopes generated by these changes in vocational education 
and training have been realised is debatable and may be as much dependent on the willingness 
of the government to allow the organisational structure to stabilise and to concentrate on 
promoting behaviour within those structures which is consistent with its overall objectives. 
Part of that behaviour should be devoted to achieving the highest standards of LMI and 
effective access to it. Meanwhile, the current debate has shifted somewhat to secondary 
education and especially its role in education and training pathways and attainment relating to 
the 14-19 age group. 

2.3.5. Individuals and households 

There is a general requirement and an assumption throughout England’s systems of 
qualifications and learning provision that the needs of individuals are recognised and catered 
for though a flexible, tailored and learner-centred approach. This is enshrined in various notes 
of guidance and in policies on equal opportunities, access, etc. Whether this happens in reality 
is mainly determined by the practices of learning providers and assessment centres, although 
these are inspected and monitored. 

There are few formal mechanisms for providing recognition of the interests of individuals. As 
noted above, trade union representation mechanisms are quite weak. There are also some 
arrangements at the level of individual education and training institutions for involving 
students or learners (and, in some cases, parents) in consultative mechanisms. 

However, considerable government effort has been devoted to making the performance of 
education and training providers much more transparent. This has led especially to extensive 
quality assurance and assessment systems and the production of ‘league tables’ in national 
newspapers showing the rankings of different schools, colleges and universities. Although 
designed to show individuals and their parents how well institutions that they might enter (or 
are already attending) are performing, there is considerable controversy over the resources 
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devoted to the assessment process, the ‘fairness’ of the rankings and their negative effects on 
less measurable educational and social outcomes. 

As regards lifelong learning, so far there is evidence of only weak demand from individuals 
not sponsored by their employers, or falling into the categories (mainly young people or 
unemployed) qualifying for State sponsorship, for qualifications-based lifelong learning, with 
the possible exception of higher education ‘open learning’ provision. 

2.4. Career guidance and related institutions 

Of considerable potential importance to individuals is the part which high quality career 
guidance can play in helping them to make the transition from full-time education into the 
world of work and then deploy their talents in the labour market. Until quite recently such 
advice was provided primarily through local government in collaboration with schools. 
Careers guidance was partly ‘privatised’ in the 1980s through competitive tendering for local 
authority career services, imposed by the conservative government, in the course of which 
many contracts were won by private-sector companies, rather than in-house bidders. A 
by-product of this development was that more attention was paid by the whole careers sector 
to the quality of local LMI available, the methods of presenting it so that it could be accessed 
more effectively by advisers, and the training of advisers in how best to use it. 

In 2000, the ‘Connexions’ service was formed. This was intended to provide ‘connected’ 
thinking about the whole process of transition from full-time schooling, through further 
education on to higher education and the world of work. Based on a holistic approach 
involving various social agencies, as well as more traditional career guidance, it covers the 
whole of England and is responsible for information, advice and guidance to 13-19 year olds. 
The service is provided by private companies licensed by the DfES.  

Several the newly privatised career guidance companies took an active interest in anticipating 
future labour-market conditions on behalf of the clients they advised. Moreover, education 
and learning suppliers (colleges, universities, etc.) have been charged with the responsibility 
for ensuring that the courses they provide are relevant to future labour-market needs which 
places a further premium on good LMI. 

Career guidance for those aged 19+ is covered by other private sector companies (the Adults 
Guidance network). This is a network of privatised institutions, often based on partnerships 
with local agencies, and effectively operating under licences let by the DfES. They offer 
information, advice and guidance to all adults. Universities and other institutions of higher 
education also provide an increasingly comprehensive careers service for their undergraduate 
and postgraduate students, often combined with taking leadership for developing the 
‘transferable skills’ training element that is now a familiar supplement to the mainstream 
academic curriculum. 

The national guidance research forum website (16) was launched in 2004 by the Warwick 
Institute for Employment Research (IER), in collaboration with the University of Derby’s 

(16) Available from Internet: www.guidance-research.org [cited 30.8.2005].
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centre for guidance studies. There is also a ‘strategic group’ for the forum for which the 
Guidance Council provided the secretariat. This initiative has been funded by the DfES. Part 
of the role of the website is to make available LMI in a suitable form for use by an 
increasingly heterogeneous group involved in giving guidance – ranging across, for example, 
careers guidance professionals, teachers in schools and colleges, New Deal personal advisers, 
to trade union learning representatives.  

3. Methods used to assess education and training requirements 
in the UK 

3.1. The importance of institutional context 

There are significant differences between countries in the approaches to education and 
training provision and how these should be related to anticipated changing skill requirements. 
These differences reflect both different cultural, historical and institutional backgrounds, 
which influence the general approach to such problems, as well as more specific differences 
related to data availability which can constrain what is technically feasible.  

In some countries, there have been attempts to plan the educational and training system in 
great detail. This approach has never been a central feature of UK work on labour-market 
forecasting, although some of the earliest attempts were primarily aimed at providing 
information for policy-makers rather than other labour-market participants. More recently, the 
focus has changed to provide a broader range of LMI of value to many (if not all) of the actors 
described in Section 2. 

Generally speaking, the UK is relatively well-served in the quality of labour-market data, 
although specialists will always argue the case for further improvements.

3.2. Approaches to anticipating training requirements in the UK  

Various methods and approaches have been used to anticipate education and training needs in 
the UK. This section focuses on national level. No attempt is made here to provide a 
comprehensive review of all the studies undertaken, especially at sub-national level. Rather 
the emphasis is on providing some key insights, with a few examples (17). These include 
examples based on the use of both quantitative methods and qualitative approaches. It also 
highlights various improvements in modelling techniques that have been facilitated by the 
availability of better data as well as increased computing power.  

As noted in Section 2, the DfES (as its predecessor the Department for Education and 
Employment – DfEE) is the national government department responsible for labour-market 
and skills-related issues. It has for many years collected and analysed labour-market data 
based on a range of different sources (unemployment statistics, estimates of employment 
vacancies, pay and other key labour-market indicators. These are collated and published in 
Labour market trends (formerly The employment gazette) and related publications. In 

(17) For more extensive reviews, see Wilson (2002), Lindley (2002) and Wilson et al. (2004a). 
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addition, the DfES is responsible for commissioning the Labour force survey (LFS) as well as 
various other surveys of labour-market conditions and evaluations of specific training 
programmes and policy initiatives (18).

DfES has also supported the development of the national online manpower information 
system (NOMIS) providing online access to labour-market information via the Internet. This 
includes all the major data sets for which DfES is responsible, including the LFS. Section 4 
presents a more detailed discussion of the various technical means of support for anticipating 
skill needs offered by the State. 

The DfES has in the past itself also carried out some analysis of data, but in recent years most 
of this has been commissioned from external organisations which specialise in research on the 
labour market. This work includes forecasts of future labour demand. Such work has usually 
been undertaken by academics and commercial consultants. In particular, the IER has received 
support for developing and running a detailed econometric forecasting model of the national 
economy over many years. This resulted in the production by the IER of various reports 
examining future trends in the labour market, including most recently the Working futures
series (Wilson et al., 2004b). This programme of work is summarised below and, in more 
detail, by Wilson (2001a) and Lindley (2002). 

3.3. Alternative methodological approaches 

There has been a large variety of approaches to anticipating changing skill needs worldwide. 
These have tended to reflect perceptions of both what is desirable, as well as the practical 
limitations of what is feasible. Both of these have changed substantially over the past 50 years. 

From the earliest attempts, those engaged in such work have adopted model-based, 
quantitative methods wherever possible, simply because quantitative results have been seen as 
a key output required by potential users of the results. The use of formal models has been 
advocated on various grounds, as detailed below. However, the merit of alternative, more 
qualitative methods has also been recognised (Lindley, 1994b). 

Current work in this area is still very much constrained by data limitations. What is feasible in 
different countries is limited by their ‘statistical infrastructure’. Some countries, such as the US, 
have been engaged in this kind of work for over 50 years. The sophisticated analysis conducted 
there has been based upon very substantial prior investments in statistical surveys and data sets 
as well as modelling capacity. In contrast, in some other countries, where the same levels of 
investment have not been undertaken, the data to develop such quantitative models simply do 
not exist. In such cases alternative approaches have been developed. While these approaches 
can provide some useful insights, they are generally regarded as useful complements to the 
more fully-fledged, model-based projections, rather than as substitutes for them. 

The methods used differ significantly according to the purposes, the audience and the data 
available. Such work has become progressively more scientific and quantitative as methods, 
tools and data have improved.

(18) The LFS, in common with other official surveys, is organised by the ONS. 
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Key elements of statistical infrastructure which are present in the UK and which have enabled and 
facilitated various quantitative approaches to anticipating future skill needs are summarised in 
Section 4.2 below. They include: a well-established system of national accounts; standard systems 
for classifying both industries and occupations; regular surveys of industry and occupational 
employment; and the capabilities of collating and deploying the information in a logical and 
consistent fashion in the form of quantitative models of the economy and the labour market. 

3.4. General approaches 

The most frequently used approaches to anticipating future skill needs can be grouped under 
four main headings: 

(a) ask employers (employer skill surveys, etc.); 

(b) quantitative models (formal, national level, quantitative, model-based projections); 

(c) sectoral studies; 

(d) primarily qualitative methods (focus groups/round tables and other Delphi-style methods, 
including setting up ‘observatories’ and scenario development (these may include some 
quantitative aspects but are generally more qualitative). 

Each of these approaches has its own strengths and weaknesses which are summarised in Table 1. 

3.4.1. Ask employers 

In many ways, it seems that the most natural approach to finding out about future skill needs 
is to ask employers. This can involve questions about: 

(a) current skill deficiencies; 

(b) anticipated future change. 

At one time, this approach was a popular technique in the UK. However, it soon became 
apparent that employers are often not very well placed to provide robust answers to such 
questions. Their responses are more often than not inconsistent and misleading, especially 
when concerned with the future. They also tend to be myopic. More recently, greater emphasis 
has been placed on using employer surveys to assess current skill problems rather than 
anticipated future requirements. This is discussed in more detail in the next subsection. 

3.4.2. Quantitative modelling 

The basic methods adopted for quantitative modelling can be classified under the following 
headings: 

(a) extrapolation of past trends; 

(b) more complex time series methods; 

(c) introducing behavioural content. 

Extrapolative techniques are often used, especially where only very limited time series 
information is available. In fact, in many cases, only one or two observations are available on 
occupational structure and this clearly limits the sophistication of what can be done! Where 
more time series observations are available, much more sophisticated analysis is possible, 
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which attempts to find patterns in a time series that can be used to predict its future path. Such 
approaches are widely used in the business and financial world, although they are much better 
at predicting short-term change than longer-term patterns.  

Unfortunately, history suggests that most linear (or more complex) trend patterns eventually 
come to an end and they should therefore not be relied upon for medium to long-term 
forecasting. Behavioural analysis is an attempt to move beyond patterns in observed time 
series data and to provide some understanding of how it is that these patterns have arisen and, 
more importantly, why they may change in the future. Such behavioural analysis draws upon 
disciplines such as economics and sociology for an understanding of what influences the 
behaviour of the key actors in the economy and how this is reflected in the main economic and 
social indicators that can be measured.

Table 1: Comparison of the pros and cons of alternative
approaches to anticipating skill requirements 

Alternative approaches Advantages Disadvantages 

Surveys of employers or other 
groups, asking about skill 
deficiencies and skill gaps 

Direct
‘user/customer’ 
involvement 

May be very subjective 

Inconsistent 

Myopic 

Can too easily focus on the margins (i.e. current 
vacancies) rather than skill gaps within the 
current workforce 

Formal, national-level, quantitative, 
model-based projections 

Comprehensive 

Consistent 

Transparent 

Quantitative 

Data hungry 

Costly 

Not everything can be quantified 

May give a misleading impression of precision 

Ad hoc sectoral or occupational 
studies (using various quantitative 
(model-based) and qualitative tools) 

Strong on sectoral 
specifics 

Partial 

Can be inconsistent across sectors 

Focus groups/round tables and other 
Delphi-style methods 

Holistic 

Direct
‘user/customer’ 
involvement 

Non-systematic 

Can be inconsistent 

Can be very subjective 

Such understanding finds representation in computerised ‘models’, which take the form of 
algebraic equations linking key variables. A model is an attempt to provide a simplified 
representation of reality that can help understanding of the phenomenon of interest (in this 
case changing patterns of the demand for skills in the labour market). Most are familiar with 
the idea of engineers building models to test out their ideas. For example, testing model 
aircraft in wind tunnels. Models in the social sciences are rather more like a biological 
analogy than an engineering one, where for example, scientists have built models of dinosaurs 
to try to understand how they could fly. Social systems are much more akin to the biological 
than the engineering model. Social scientists attempting to understand how societies and 
economies work face problems such as: 

(a) lack of fixed laboratory conditions; 

(b) lack of good experimental data (they can only observe outcomes). 
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Social science models are typically built using quite sophisticated statistical and econometric 
techniques. They are based on data drawn from largely official, sources, including National 
Accounts and related estimates of employment based on surveys of employers and of households. 
The UK experience in these areas is discussed in more detail in the next sub-section. 

3.4.3. Sectoral studies 

All of the above information has also been used to form the cornerstone of ‘sectoral assessments’. 
But these often involve a broader range of different methodologies and actors, to ‘triangulate’ 
a view of the key problems and likely future developments from various different 
perspectives. Such assessments have in recent years often also had a strong geographical 
focus, with the setting up in many countries of sectoral and regional observatories and similar 
mechanisms to monitor changing skill needs at a more local level.  

Sectoral specific studies often have considerable advantages in terms of the specific 
knowledge and insight that they can draw upon to assess current and future skill needs. On the 
other hand, there is a danger that they can become too parochial and present only a partial 
picture which fails to take proper account of the wider socioeconomic context. 

3.4.4. Qualitative methods 

Sectoral analyses often also involve a range of ‘non-quantitative’ methods. Such qualitative 
techniques include the use of in depth interviews with key stakeholders, including employers, 
in-depth case studies (especially of particular sectors). These are often combined with focus 
groups, round table discussions and similar mechanisms, to enable ‘soft’ qualitative data to be 
incorporated into thinking about such issues alongside the ‘harder’ statistical information 
upon which most quantitative analysis is based. 

3.5. Quantitative modelling in the UK 

For many years the dominant technique in the UK has been quantitative modelling, using a 
combination of behavioural/econometric models and more basic extrapolative techniques 
(where the data are inadequate to apply more sophisticated methods). Pioneering work in this 
area was conducted for the Engineering Industry Training Board (Wabe et al., 1974). This was 
followed by the development of national models covering all sectors (Lindley, 1978 and 
1980). The prime focus was on projecting occupational employment levels. The most recent 
studies have laid increased emphasis on modelling replacement demands, and the need for 
qualifications and generic skills (Wilson, 2000, 2001b; Wilson et al., 2004b). 

The national employment projections for the UK produced by the IER were for many years 
the only source of detailed skill forecasts available in the UK. The institute has been at the 
forefront of developments in this area since the late 1970s. These projections have been 
widely used and quoted, not just within the government department which sponsored the 
original work but across a broad range of different users including TECs, local authorities and 
other bodies. They have therefore had considerable influence on opinion. 

A detailed description of the overall methodological approach is given in Wilson (1994). The 
macroeconomic model used is described in detail in Barker and Peterson (1987) and Barker (1989). 
It has a Keynesian structure incorporating a Leontieff input-output system and concentrates on 
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the determination of changes in the real sector of the economy. The level of disaggregation of 
commodities and industries is considerable by the standards of other models of the UK 
economy, some 40-50 sectors being distinguished (depending upon the vintage of the model). 

In 1999, following recommendations from the NSTF, a new series of projections was produced. 
These were carried out by the IER and published in a series of documents called Projections
of occupations and qualifications. These results were made available via the Internet as well 
as being disseminated by more conventional means (see Wilson 2000 and 2001).  

The most recent UK national projections were commissioned by the Sector Skills 
Development Agency (SSDA) in partnership with the Learning and Skills Council ( LSC). 
These organisations represent the broader interests of UK national government, as well as 
regional bodies. These latest projections include an unprecedented amount of detail, with 
consistent results for almost 70 industries down to the geographical level of 47 LSC areas. 
These new projections were published in the autumn of 2003 (Wilson et al., 2004b). A new 
set is currently in preparation. 

3.6. Use of employer skills surveys in the UK  

Employer surveys have been used at various times to try to obtain useful information on 
current and anticipated future skill needs. This has included studies of specific sectors such as 
engineering as well as more general studies. While these were able to obtain some useful 
insights, problems with inconsistency, myopia and lack of a firm theoretical rationale limited 
their value for projecting future skill needs. More recent work has emphasised the need for 
surveys to recognise these limitations and to be complemented by other kinds of data if they 
are to provide useful intelligence.  

Following recommendations from the NSTF, DfEE commissioned a programme of research 
intended to examine the extent, causes and implications of skill deficiencies (ECISD). The 
primary stimulus for the ECISD research was the requirement of the NSTF for reliable and 
comprehensive information on skill needs and skill deficiencies. An additional stimulus was 
the need to provide information on the geographical pattern of skill needs and problems for 
the newly established regional development agencies.  

Previously, the DfEE’s main historical source of skills information was the Skill needs in 
Britain survey. A major limitation of the Skill needs in Britain survey was that this survey 
relied on relatively simple measures of employer perceptions and responses to questions 
asking if they have recruitment difficulties and skills problems. This presupposes that 
employers can fully assess and articulate their skill needs, whereas it is known from other 
research that this is not always the case. Also, the Skill needs in Britain survey’s limited 
sample size meant it could only provide simple analyses of skills problems by region. It was 
not able, for example, to give a breakdown by industry in each region. 

The ECISD research programme comprised four major elements: a series of case studies, 
intensive (face to face) and extensive (telephone) employer surveys and a detailed 
econometric analysis of the results from the two surveys.  
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The extensive survey was repeated in 2001 and, on a much smaller scale, in 2002 (just 
4 000 interviews). These surveys were subsequently rebadged as the employers’ skills surveys. 
They have spawned a number of detailed reports and analyses (19). The results of the ECISD 
and the employers’ skills surveys research have made a major contribution to the evidence 
base on skill deficiencies, their causes and consequences in the UK.  

In 2003 the LSC commissioned a further round of employer skills surveys at both national and 
local level, involving an overall sample of around 68 000 establishments in England. The first 
was undertaken in 2003. A smaller survey of around 27 000 establishments was undertaken in 
2004 with another much larger survey planned for 2005. 

Some of the earlier surveys were criticised for placing too much emphasis on the margins, 
with the focus on the quite small proportion of employers experiencing serious skill 
deficiencies (typically only around 1 in 20). Mason and Wilson (2003), among others, argued 
that there was a need to place greater emphasis on the main body of skill needs rather than just 
at the margin. The employers’ skills surveys has now addressed these concerns to some 
extent, including questions designed to measure the overall structure of skill demand, but the 
focus of much of the more detailed questioning remains on the small proportion of employers 
reporting current recruitment difficulties rather than employers’ skill needs more generally. 

3.7. Accuracy, evaluation and value of methods for anticipating future skill needs  

The present review suggests there is various well-established mechanisms within the UK that 
have been used for analysing, identifying and forecasting labour-market trends and skill needs. 
However, the reliability and accuracy of the estimates and projections has often been 
questioned though an independent assessment of the IER’s projections (Haskel and Holt, 
1999) was generally positive. 

Certainly, the estimates of skill deficiencies based on some of the earlier national surveys 
(often adjusted to reflect regional conditions) may be questioned. Moreover, the fragmentation 
of the TEC/LEC (Local Enterprise Councils) system meant that the quality of information 
often varied from one locality to another. With the setting up of the LSC and SSDA there has 
been greater centralisation, with the aim of benefiting from economies of scale and use of 
common approaches. This should bring some benefits, albeit at the expense of less variety. 
However even with the very large surveys now being conducted, it is impossible to obtain 
statistically precise information across all the dimensions of interest (occupation, sector, 
geographical area, etc.) simultaneously. 

Accuracy is also an issue in forecasting skill needs. Even where forecasting is carried out 
using quantitative methods, those involved usually stress that such projections should be seen 
as part of an ongoing process rather than precise predictions of outcomes. None of today’s 
forecasters claim that they can predict the detailed skill needs in different sectors with great 
quantitative precision and they recognise the importance of incorporating more qualitative 
insights (Lindley, 1994b). They suggest that they can provide the various participants in the 

(19) Bosworth et al. (2000 and 2001) and Hogarth and Wilson (2001a and b). 
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labour market, as well as policy-makers, with useful insights into how labour markets are 
developing in response to various external influences.  

It is important to recognise, therefore, that accurate and precise forecasts are a chimera. The 
key question to ask is not whether or not such projections are ‘accurate’, but whether or not 
they are ‘useful’. The revealed preferences of national governments from all over the world, 
who support such activity with substantial funding, suggest that they are regarded as of 
considerable value. It is also clear that such work is seen as having a wide variety of different 
audiences and users, including careers guidance, as well as general labour-market policy 
formation and planning education and training programmes. With a few notable exceptions, 
(such as Singapore) few countries now regard such work as resulting in information that can 
be used to plan the scale and pattern of education and training provision with any precision. 
Rather it can help to inform all those involved about how economic and other forces are 
shaping the labour markets and the general implications for those skills that will be required. 

Having built such quantitative models and used them to make projections, it is important to 
recognise what they can and cannot do. They cannot provide: 

(a) mechanistic manpower planning; 

(b) precise indications of education and training requirements. 

But on the positive side, projections can: 

(a) help to make assumptions about the future explicit and transparent; 

(b) help to enforce systematic and logical thinking; 

(c) act as a focus for intelligent debate; 

(d) provide a useful counterfactual to assess policy impacts (i.e. what would have happened 
in the absence of policy interventions?). 

4. Role of the State and other actors in anticipating skill needs 

The State has played a key role in work on the anticipation of changing skill needs in the UK, 
although mainly through funding the research and dissemination required rather than through 
carrying out the work within the government departments or public agencies most concerned. 
This has involved support for the production of projections at both national and local levels. 
The State has also provided a great deal of statistical and other infrastructure to facilitate this 
process. However, there have been major structural changes in government itself and in 
changes in the location of responsibility for generating new data relating to skills, for the 
funding of projection work, and for promoting effective access to and use of the resulting 
material. Concern has been expressed about the loss of corporate memory and a decline in 
professional commitment within the civil service to sustaining an adequate monitoring and 
projection activity (Lindley, 2002). 

This section, first, briefly reviews the modelling and projection work, primarily that supported 
by the policy development system; second, takes stock of improvements to the underlying 
infrastructure on which modellers and forecasters can draw; third, examines what is seen as a 
failure of administrative culture to create the conditions required for effective production and 
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exploitation of projections; and, finally, explores the notion of ‘dialogue’ in relation to work 
on and with ‘projections’ and the professional development of staff involved in the process. 

4.1. Modelling and projection work in the policy development system 

While the State has played a leading role in funding research in this area in the UK, it has shied 
away from taking a direct role in actually undertaking the work as has been the case in some 
other countries. 

The IER at the University of Warwick has been the main source of medium-term projections 
of the structure of UK employment since the mid-1970s (see for example, Lindley, 1980; 
Lindley, 1994a and b; Wilson, 1994; Wilson, 2001a,). The time span of the forecasts is from 
5 to 10 years ahead. The IER projections are produced annually and, until 2000, were published 
in the IER series, Review of the economy and employment. For a brief period during the late 
1990s Business Strategies Limited produced national projections on behalf of the DfEE. In 
2000 and 2001, the IER once again produced national level projections on behalf of DfES (as it 
became in 2001). These were published by the DfES as Projections of occupations and 
qualifications (Wilson, 2000, 2001a,). This was part of a much larger programme of research for 
the NSTF which also included major new surveys of employers’ perception of skill deficiencies.  

Most recently, such work has been commissioned by the SSDA and has resulted in the 
Working futures set of employment projections produced by the IER in collaboration with 
Cambridge Econometrics (Wilson et al., 2004b). Working futures II was expected to be 
completed during 2005. 

The sector dialogues, skills foresights and workforce development planning activities now being 
promoted in the UK are very much in the spirit of the recommendations of the NSTF (1999, 
2000a and b). They offer a potentially stronger platform on which to deliver results from the 
kinds of labour-market assessment considered here. This increases the chances of engineering 
a higher quality ‘technocratic dialogue’ with specialists in the policy and practitioner 
communities, along the lines described in Lindley (2002) and Section 4.4 to follow.  

However, this leaves a problem higher up, more closely related to the policy ‘development’ 
system, which the departments concerned with education, training and employment seem to 
have had difficulties in addressing properly. This is how to define and implement the 
appropriate role for modelling and projection work at the ‘centre’ of government rather than 
how to ensure adequate professionalism among others, notable practitioners in sectors and 
local labour markets exploiting LMI (20).

The bulk of the actual work has been carried out by academic research units and commercial 
consultancies. The latter have been especially active at the local and more disaggregated 
levels. The role of the social partners has been very limited. Trade unions have been largely 
side-lined by successive governments, although they have been given a more active role more 
recently. This has included representation on many of the new institutions such as LSC, SSCs 

(20) See Lindley (2000) for further discussion of this point in the context of the EU and the knowledge-based 
economy. 
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and regional development agencies, as well as various other forums such as the (temporary) 
NSTF and the series of skills dialogue events organised by DfES.  

Employers, via the various sectoral training organisations, as well as their involvement in the 
now disbanded TECs, have been given a more active role. In practice this is often limited to 
being used as a sounding board and being given a channel for communicating their complaints 
rather than being fully integrated and involved in the process. Many other bodies within 
the UK now have an active interest in anticipating education and training needs at a sectoral 
level. So, beyond DfES and the main agencies which are commissioning research such as the 
SSDA and LSC, there are various sectoral organisations with an interest in skills for their 
particular sector and local and regional bodies. The national government has played an active 
role in trying to support this kind of activity by building up various technical means of support.  

4.2. Technical means of support from the State  

The UK government has provided technical support for anticipating skill needs in several 
ways. These include well-established: 

(a) systems of national economic accounts, including detailed sectoral data on output and 
employment; 

(b) standard systems of classification for both industries and occupations; 

(c) regular national surveys of households and employers, especially regular surveys of 
sectoral employment; 

(d) robust input-output tables; 

(e) regular surveys of occupational employment structure (especially the LFS but also 
including the censuses of population); 

(f) the development of means of access to these data sets electronically. 

4.2.1. Classification of industries, occupations and qualifications 

Robust and widely accepted systems for classifying economic and labour-market activity are 
essential if trends are to be accurately monitored and modelled. There has often been criticism 
of the systems for classifying both industries (the SIC) and occupations (the SOC). Much of this 
has been misplaced and fails to recognise both the complexities of the issues involved and the 
enormous efforts made by ONS and others to develop useful means of classifying activities. 

Systems for classifying economic activity by sector lie at the heart of the national economic 
accounts. ONS is responsible for such work in the UK. The current emphasis on the 
importance of supply chains and on occupational skill needs cutting across sectoral boundaries 
as defined by SIC has led some to question the value of such systems. However, this fails to 
recognise their central role in developing a coherent, consistent and complete picture of all 
economic activities and how these are changing over time. Classifying economic activity 
systematically is not a trivial matter and before systems such as SIC and SOC are discarded 
something better than ad hoc solutions needs to be put in their place. The Department for 
Culture, Media and Sports (DCMS, 2004) has had particular reasons to grapple with these 
issues where the cultural or creative industries are concerned which have been ill-served by 
both SIC and SOC. 
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standard, methodology was proposed, which could be adapted to particular cases. The main 
activities involved in a study should be in the following four broad phases. 

3.1. Information gathering 

(a) gathering business and manpower information and statistics on the sector, including 
comprehensive statistics on existing employment in the sector (and subsectors) for the 
main occupations; 

(b) surveying enterprises in the sector to find out their current situation, plans for the future, 
difficulties and suggestions for improvement in a range of areas including markets, 
technology, work organisation, manpower and training; 

(c) obtaining information on relevant legislation; 

(d) obtaining information on other relevant changes; 

(e) obtaining information on developments in other sectors which might affect the sector 
under review; 

(f) analysing existing reports on the sector both in Estonia and overseas, and comparing 
performance of the sector with international competitors; 

(g) discussing development of the sector with relevant government ministries and development 
agencies, and obtaining information about their strategies and policies for the sector; 

(h) obtaining the views and proposals of other stakeholders in the industry including 
employer and union representatives; 

(i) obtaining information on technological developments (at home and internationally); 

(j) gathering information on existing education and training provision of specific relevance 
to the sector, and its adequacy. 

The information gathering phase must be conducted through a mixture of desk research, a 
survey of companies in the sector, in-depth discussions with stakeholders and industry 
seminars. Establishing comprehensive industry statistics should draw as far as possible on 
existing sources. The company survey should ideally be limited to essential questions to 
provide information not available from other sources. 

As an example, the information gathering shown in Table 1 was planned during the information 
and communication technology sector study in 2002 depending on the defined sector size. 

To understand in details the gap between existing and needed skills, two focus groups were 
planned with the managers of main work processes of the sector. To learn the main obstacles 
related to teaching of vocational skills one workshop was planned with teachers and lecturers 
of VET, higher education and further education institutions.  

Tentative recommendations were to be discussed during the workshop before finalising the 
report with key representatives of the sector to study the possibility of implementing the 
proposals.
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Table 1: Example of the information gathering 

Information sources Number of interviews 

Telephone interviews with representatives of enterprises of sector 

Telephone interviews with the major users of sector products/services 

‘Face to face’ interviews with representatives of enterprises of sector 

‘Face to face’ interviews with representatives of the major users of 
sector products/services 

100 telephone interviews 

50 telephone interviews  

35 interviews  

3 interviews  

Sector relevant purchasers  4 interviews  

Educators: 

VET institutions 

Higher education institutions 

Further education institutions 

4 interviews  

4 interviews  

3 interviews  

Sector relevant vendors  2 interviews  

Sector relevant unions 3 interviews  

Source: PW Partners, 2002. 

3.2. Analysis

(a) establishing a company database for the sector; 

(b) analysing likely international developments in the sector and Estonia’s position vis-à-vis them; 

(c) identifying the key factors that will determine whether or not Estonian enterprises will be 
competitive in the future based on a SWOT-type analysis; 

(d) analysing the desirable future direction of the industry, considering industrial and other 
government strategies, and the industry’s own performance capacity; 

(e) calculating the manpower and skill implications of developments that primarily affect the sector; 

(f) calculating the number of employees by main occupation likely to be employed in the 
sector in the future; 

(g) calculating the number of new entrants required by the sector to satisfy both expansion 
and replacement needs; 

(h) estimating the amount and type of training required by new entrants; 

(i) calculating the number of existing employees requiring training and the kind of training required. 

3.3. The study report 

The study report presents a general analysis of the sector based on the information and 
analysis outlined above. This includes the present situation of the sector, the factors leading to 
change in the future, and a proposed response by government agencies, particularly the VET 
sector and the training arm of the Ministry of Social Affairs, and by the sector itself to these 
future changes. The manpower and training recommendations should emerge clearly from 
analysis of developments affecting the sector. In addition, the study report should: 

(a) provide broad indications of the number of employees requiring training and retraining, 
indicating the type and duration of training required over the five-year period;  
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(b) provide broad indications of the number of new recruits needed annually in the sector, over the 
five-year period, indicating the types of employees and skills required (particular attention 
should be paid to occupations requiring a formal skill training programme of extended 
duration for which forward-planning is required if shortages/surpluses are to be avoided); 

(c) indicate the kinds of changes that enterprises should make in the future to be successful (45);  

(d) indicate special initiatives that may be needed to promote or develop training and human 
resources development (HRD) in the sector; 

(e) indicate the types of actions required by other government ministries and agencies to 
achieve the outcomes recommended in the report; 

(f) provide a clear basis for updating the manpower and training results of the study. 

3.4. Implementation 

Following completion of a sectoral study it is essential the main bodies involved, primarily the 
Ministries of Education and Social Affairs, in conjunction with other stakeholders, draw up a 
clear action plan to implement the recommendations. The action plan should include activities, 
responsibilities, resources and time-scale in relation to each recommendation. The report and the 
action plan should be published and efforts made to seek commitments to its recommendations 
from all parties. 

A review process after two or three years should be built in to assess the success of 
implementation and also update the study to take account of new circumstances. 

4. Estonian sectoral studies in practice 

According to the guidelines for sectoral studies described above, and considering proposed 
methodology in 1998, four different sectoral studies have been conducted in Estonia so far: 

(a) wood processing and furniture sector (1999); 

(b) metalworking, engineering, machinery and equipment (2001); 

(c) information and communication technology (2002); 

(d) food processing (including a tool to anticipate skill needs in subsectors based on the 
planned number of sales and exports) (2003). 

All sectoral studies have been conducted based on the main methodology following the Irish 
experience. The use of studies is nationwide from both sides – VET schools as main providers 
and enterprises and employers organisations as partners in building qualification standards. 

It is important to emphasise that all sectoral studies have been conducted in full flexibility to 
maximise their relevance to different industry sectors. They all are based on a forward-looking, 
industry-based, strategic development approach to identifying HRD needs. They all provide 
advice across the range of HRD issues. However, in some cases, the emphasis is on a quantified 

(45) As well as being of value to enterprises themselves, this information could also be used by public bodies in 
any promotion-of-change efforts. 
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approach to identifying training needs, while in others training quality and changes in skill 
requirements may be more important. Some emphasise developments and HRD responses 
within firms, others the actions required from external organisations. The nature of the industry 
itself, and the adequacy of the existing HRD infrastructure for the sector, is among the factors 
which affects the balance of any sectoral study.  

As expected, the time delegated to the sectoral studies, discussions and workshops have brought 
about a better understanding of duties of main stakeholders related to human resources 
development. As a sign of the needed cooperation an Agreement on common action in 
speeding up the process of matching the labour force qualifications to the needs of the labour 
market in 2001-2004 (Annex 1) was signed in December 2000 by the Minister for Education, 
the Minister for Economic Affairs, the Minister for Social Affairs, Executive Director of 
Estonian Association of Employers and Industry, Executive Director of Estonian Chamber of 
Commerce and Industry, and the Chairperson of Estonian Central Union of Trade Unions. 

This agreement was a major step towards the more coordinated actions in modernising 
vocational education. The conclusions of implementation of the first action plan of VET 
modernisation during 2001–04 are made and new plan for the years 2005–08 drawn up taking 
into account the general recommendations from sectoral studies as well. 

5. Aggregate-level assessments 

At the beginning of 2003, the first step was taken towards regular forecasting of educational 
needs. The Estonian Ministry of Economic Affairs and Communications started to prepare 
long-term employment forecasts. The tool used was a macro model called Hermin, which is 
similar to the Irish model. The forecast has been corrected with sectoral models and expert 
assessments. As a result a forecast exists for 29 economic sectors, benefiting strongly from 
input provided by larger companies and employers’ unions.  

In 2004, the forecast was improved by a new dimension to the aggregate employment forecast, 
which added the structure of occupations (ISCO 88) inside each sector. There were also 
significant improvements to the qualitative and quantitative data provided for describing 
developments in each sector. 

At the end of the same year the Ministry of Education and Research initiated a programme to 
match skills and training (initial and further) needs. The goal is to establish a system for 
anticipating skill needs (by the level and field of education and by economic sector). The first 
studies commissioned are on transition of graduates to the labour market. 

6. Plans for the future 

The most important shortcoming of the present forecast is it does not assess educational 
needs, nor does it provide us with an estimate of how many additional workers will be needed 
in this sector. It only forecasts the employment figures. In 2005 two major improvements are 
expected. First is a flow analysis to forecast the need for additional workers, using data from 
the Estonian Customs and Tax Office. As ISCO-88 major groups of occupations are broad, 
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the concept of ‘key occupations’ is introduced with these occupations linked to occupational 
standards. This gets us significantly closer to estimating educational needs. Furthermore, 
surveys by groups of experts are carried out in all major economic sectors, involving 
representatives from companies, VET schools and the Estonian Qualification Authority. 

To implement initiatives deeper cooperation between the Ministry of Economic Affairs and 
Communications, the Ministry of Education and Research, Tartu University, other research 
institutions and employers representatives is indispensable. 
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A system for forecasting skilled labour needs in the 
Czech Republic: putting research results into practice

V ra Havlí ková
Czech National Observatory of Employment and Training, National Training Fund, 
Czech Republic 
Michal Franta and Martin Guzi (46)
Center for Economic Research and Graduate Education, Charles University, Czech Republic 

This contribution provides information on forecasting skill needs in the Czech Republic 
with a primary focus on the conditions under which the system of forecasting operates 
today, some problems and possible solutions. As there is no coordinated approach to 
identify skill needs by the State and no institution or organisation responsible for 
regular forecasting, developments may only emerge in various research or other 
projects at national or regional levels, and sometimes at sectoral level. There is an 
inherent risk of the outcomes being incoherent and scattered. 

1. Introduction 

Forecasting skill needs to meet the requirements of the market economy was addressed for the 
first time some five years ago. Planning processes applied in the socialist system were eliminated 
as a natural consequence of transforming the economy and society. In the 1990s, insufficient 
information on the required focus of vocational education and employment prospects of various 
occupations caused increasing anxiety. There were no instruments or processes in place to 
generate such information. This is why the Czech National Observatory of Employment and 
Training (NOET) proposed an international project within the Leonardo da Vinci programme 
to develop a combined quantitative and qualitative methodology for medium-term forecasting 
appropriate for Czech conditions and inspired by Dutch, Irish and French forecasting experience.  

The project ended and the question of who will use the methodology and regularly update the 
relevant information was faced. How to use the outcomes in practice? How to disseminate 
them to users?  

Although the need for early identification of skill needs is mentioned in several official 
government papers, there is no government body responsible for it by law. Although these 
issues are related to the tasks performed by the Ministry of Labour and Social Affairs and the 
Ministry of Education, Youth and Sports, it is unrealistic to expect either of them to pursue 
this matter, use the methodology and provide the relevant funding. The project outcomes did 
not provide information on how the forecasting exercise should be organised, which 
institutions should be involved, how the results should be disseminated to users and how the 
process should be financed.

(46) Michal Franta and Martin Guzi prepared Sections 2.1 and 2.2 of this contribution. 



 102

It is clear that developing a forecast and testing results is demanding in terms of sources of data 
and other information on employment, education, demographic trends, technological, economic 
and social changes, and monitoring international development. This requires cooperation 
between both institutions and experts who have such data or are able to generate them. 

The NOET therefore drew up a proposal for a sustainable operational system for skill needs 
forecasting which identifies the institutions that should be involved, the activities that should 
be carried out and the financial resources needed. This proposal has been made for three 
relatively independent levels: national, regional and sectoral.

2. Proposal for a national system for skills needs forecasting 
based on quantitative methodology 

The process illustrated in Figure 1 covers approximately a two-year period which should be 
the regular interval for forecasting. All possible activities, institutions and ways of funding 
related to the process of forecasting skill needs are incorporated in it. The proposal is based on 
the quantitative forecasting model developed earlier as part of the Leonardo da Vinci project. 
On the left side of the figure is preparation of input data and information for the quantitative 
model, in the middle the actual forecasting work and on the right are outputs of the forecasting 
model, expert testing of the quality of the forecasts and elaboration of outcomes for end-users. 
At the bottom of the figure there is a further development in forecasting methodologies. At the 
top is development of a national information network for forecasting activities of various 
organisations, and involving international networks such as Skillsnet.

It is necessary to stress that the figure shows an ideal situation. This means that it also 
includes activities that no institution currently performs in the Czech Republic (mainly regular 
elaboration of sectoral employment forecasts which are necessary input data for quantitative 
model calculations). It also includes processes that are not under way (mainly cooperation on 
expert evaluation of input data, testing the quality of forecasts and their development for 
end-users’ needs).

Nevertheless, some components of the proposed system are already working. A quantitative 
forecasting model (model ROA-CERGE-EI) has been operated by the Research Institute of 
Labour and Social Affairs (RILSA) for over two years. RILSA purchases input data from the 
Czech Statistical Office and the Institute for Information on Education, produces – in 
cooperation with the NOET –a sectoral employment forecast, and cooperates with CERGE on 
further development of the quantitative model methodology. The results of these activities are 
included in research reports prepared for the Ministry of Labour and Social Affairs.  

There are other initiatives under way that may contribute to forecasting, its evaluation and 
elaboration for end-users. For example, the National Institute for Technical and Vocational 
Education has for long been analysing the situation of school-leavers on the labour market. 
Next, the private company Trexima Ltd. has developed and operates an integrated system of 
typical working positions (ISTP) which contains detailed information about occupations in the 
Czech Republic. Information on employment prospects for various occupations developed 
using the proposed system for forecasting skill needs could also be fed into the ISTP in future.  
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Since there are no formal arrangements for cooperation between various institutions – 
cooperation is often only based on personal agreements – there is no guarantee that forecasting 
activities will continue. It is important for forecasting work to continue and follow on from 
the outcomes of previous forecasts. We recommend that an interinstitutional agreement be 
concluded between the major players in the forecasting process to ensure continuing 
cooperation. Players include data providers, organisations involved in forecasting work and 
the main customers who get the results. The agreement should set out the tasks to be performed, 
ways of funding and ways of handling the outcomes. 

The agreement itself remains a problem. Most major players in the national forecasting process 
are State institutions or, better said, institutions of a State administration. It is, therefore, a matter 
of political consensus whether or not regular forecasting skill needs will be approved and 
appropriate financial resources earmarked. At a time when the government is tackling a budget 
deficit it is perhaps naïve to expect additional funding. NOET developed the proposal described 
above for a system of regular forecasting for the Ministry of Labour and Social Affairs less 
than two years ago. There has so far been no response and it has not even been discussed.

Despite this, the situation is not all that bad. In its research programme the Ministry of Labour 
and Social Affairs set out challenges related to early identification of skill needs. Forecasting 
activities will continue and will be funded from a grant that NOET and the Research Institute of 
Labour and Social Affairs obtained from this ministerial research programme for a five-year 
project (until 2009). They plan to develop subsequently two national forecasting versions and one 
sectoral study. They will use the methodology developed within the Leonardo project mentioned 
earlier. They also expect that cooperation between various institutions during the project will 
help establish links which, in due time, may form a basis for a better-organised and formalised 
system for regular forecasts. It could be a system similar to the one presented in this article. 

2.1. Brief description of quantitative forecasting model ROA-CERGE-EI 

The model is based on the model developed at the Dutch Research Centre for Education and 
the Labour Market (ROA). It is primarily considered as a beginning of the long road to precise 
and reliable results. Its schematic description is in Figure 2.  

The model’s main goal is to forecast a situation on the Czech labour market in a five-year 
time frame. Forecasts are computed for 60 professions and 35 educational categories. The 
future situation is obtained by comparing future demand for labour with future supply of 
labour for a particular category. 

The demand part of the model is computed as an expansion demand together with a 
replacement demand. Expansion demand reflects the overall performance of the economy and 
is based on a macroeconomic model, which produces forecasts of the sector employment. 
Replacement demand is mainly caused by the need to replace part of the workforce because of 
retirement. It is based on demographic data. When expansion demand is positive it is equal to 
total outflow from the labour market. However, if expansion demand is negative, replacement 
demand equals total inflow on to the labour market. 
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Expansion demand 
by profession and education 

Replacement demand 
by profession and education 

Short-term unemployed 
by education 

School-leavers
by education 

Forecast demand Forecast supply 

Output 

New jobs by profession and education. 
Indicators IFLM, IFRP by education 

Figure 2:  Structure of the model ROA-CERGE-EI 

The supply side includes future school-leavers and short-term unemployed. 

The weakest part of current model implementation is the macroeconomic model – the 
essential part of the expansion demand component. The macro model in use was originally 
developed for another purpose and is not therefore appropriate for forecasting (47). Therefore, 
the model should be improved by replacing the macro model with a more appropriate one.

2.2. Results obtained by the ROA-CERGE-EI model 

Essentially, the model compares the forecast of demand for workers by education with the 
projected supply of workers by the same categorisation. The projected supply side of the model 
is grouped in education category but we only know the educational background of school-
leavers and short-term unemployed. We compute the key labour market indicators for each 
education category, where the indicator is equal to 1 when demand and supply are in balance. 
Before interpreting the results in Table 1, it is important to note that the ROA-CERGE-EI model 
does not yet incorporate the possibility of substitution across occupations.  

The indicator of labour market prospects (IFLM) from the view of the worker and the 
indicator of recruitment problems (IFRP) in individual firms are computed with the only 
difference between them in assuming the replacement demand. For example, if IFLM 
prospects are less than 1 meaning there is a shortage of workers with a given education, then it 
is easier for workers to find employment. Similarly, IFLM prospects less than 1 corresponds 
to problems in recruiting workers with a given type of education while the values higher than 
1 signal good recruitment prospects for firms.  

In Table 1 are the results from the ROA-CERGE-EI model for 35 educational categories. The 
indicators give the labour-market prospects for the period 2004-08. The education categories 
are sorted according to their share of the total labour force in the Czech Republic.  

(47) Forecasts are made only for four sectors whereas the original purpose was to compare different 
macroeconomic scenarios. 
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Table 1:  IFLM prospects, 2004-08 

Degree of education Specialisation IFLM IFRP 
%

labour 
force

Sec. w\o maturita  
Mechanical engineering, metallurgy, Machine 
control and operation 

0.90 0.94 13.17 % 

Sec. w\o maturita  Trade, services 1.03 1.03 8.83 % 

Sec. w\ maturita  Economics, trade, services 0.94 0.94 8.65 % 

Primary Primary education 0.99 1.04 6.56 % 

Sec. w\o maturita  Construction 0.89 0.90 6.34 % 

Sec. w\ maturita  Mechanical engineering 0.91 0.92 5.61 % 

Sec. w\ maturita  Other subjects 1.06 1.06 5.53 % 

Sec. w\o maturita  Electrical engineering, transport, communication 1.00 1.03 3.62 % 

Sec. w\o maturita  Textile, clothing industry 0.93 0.99 3.49 % 

Gymnasiums Gymnasiums 1.10 1.10 3.44 % 

Sec. w\ maturita  Electrical engineering 1.04 1.05 3.43 % 

Sec. w\ maturita  Health 0.96 0.98 3.02 % 

Sec. w\ maturita  Agriculture, forestry 0.93 0.93 2.51 % 

Higher Teacher-training 1.10 1.13 2.47 % 

Sec. w\o maturita  Wood processing, shoe industry 1.02 1.04 2.29 % 

Sec. w\o maturita  Agriculture and forestry 1.09 1.13 2.24 % 

Higher Economics, trade, services 1.28 1.28 2.13 % 

Sec. w\ maturita  Construction 0.96 0.96 1.82 % 

Sec. w\o maturita  Chemistry, food industry 1.10 1.10 1.33 % 

Sec. w\ maturita  Teacher-training 0.98 1.01 1.19 % 

Higher Mechanical engineering 0.96 0.96 1.17 % 

Higher Health 1.21 1.21 1.16 % 

Higher Electrical engineering 0.99 0.99 1.08 % 

Higher Construction 0.91 0.91 1.03 % 

Higher Other social subjects 1.33 1.33 0.97 % 

Higher Natural sciences 1.25 1.25 0.90 % 

Higher Agriculture, forestry 0.94 0.94 0.80 % 

Sec. w\ maturita  Natural sciences 0.93 0.93 0.74 % 

Higher Other technical subjects 1.15 1.15 0.69 % 

Higher Law 1.04 1.04 0.68 % 

Sec. w\o maturita  Other 1.21 1.21 0.49 % 

Higher Other sciences and disciplines 0.90 0.91 0.46 % 

Sec. w\ maturita  Law 2.81 2.81 0.09 % 

W\o school educ. Without education 1.16 1.24 0.02 % 
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3. Proposal for a regional system for skill needs forecasting 
based on a qualitative approach 

NOET also tried to propose regional arrangements that provide for institutional links and activities on 
early identification of skill needs (Figure 3). This proposal may serve as a recommendation to 
regions (most of them) that have no experience in regular identification of skill needs. 

In recent years, however, various activities for identifying future needs for skilled labour have 
also been developing at regional level because lack of relevant information is much more felt 
at regional than at national level. This has been particularly so since regions have assumed 
responsibilities for the long-term development of vocational education in their administrative areas.  

It is appropriate to apply the qualitative approach when developing a medium-term forecast at 
regional level. Use of the quantitative model mentioned above is not suitable for Czech 
circumstances (low reliability of results).  

The study should be initiated and coordinated by a public body acknowledged by the region 
for its political position or expert authority. This role could be performed by regional councils 
for human resources development which were set up in most regions in recent years. A 
coordination team for forecasting consisting of representatives of regional administration, 
social partners, professional associations, the economic chamber, labour offices and training 
organisations would provide an expert forum for discussion. Forecasting could be carried out 
by members of the team or a tender could be organised. Councils may also serve as a platform 
for all discussions on the trends identified and for pursuing consensus on the future need for 
skilled labour in the region, and appropriate arrangements. 

4. Proposal for a system for sectoral/industry studies of future 
skill needs  

Similar to regional forecasts, a qualitative approach is applied at sectoral level (Figure 4). The 
principle of so-called consensual prognostics is applied. This means that all findings and 
measures proposed are discussed with relevant parties operating in the labour market and 
education sector, with social partners and other players, to use their expertise and plans to 
formulate a common position observed by all parties concerned in their activities.  

The role of initiator of a sectoral forecasting exercise could be assumed by the Government 
Council for Human Resources Development. It was established in July 2003 to support 
implementation of the national human resources development strategy (48). In view of its 
tripartite composition, its responsibilities for human resources development at national level 
and its operations with government backing, the council has qualified information at its 
disposal allowing it to make decisions on which sector or industry a study should be 
undertaken as a priority. The council can also initiate tenders and select organisations to carry 
out studies. The successful bidder for sectoral studies may be a research institution, university, 

(48) Interlinking employment, vocational education, qualifications and entrepreneurship, the document Strategy 
for human resources development in the Czech Republic was adopted by the government in spring 2003. 
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consultancy, etc. The financial resources necessary should be provided by the council, 
professional associations and, possibly, by the European Social Fund. 

5. Ways of funding forecasting activities 

Stable arrangements for funding regular forecasting activities should be put in place. If 
funding regular work is based on project implementation where it is necessary to compete 
repeatedly for grants and to explain why the work should be done, it may have negative effects 
on continuity, quality of outcomes and economy.  

Regular national activities include:  

(a) quantitative model operation; 

(b) provision of input data for the quantitative model including a forecast of the development 
of employment in sectors; 

(c) expert analysis of input data for the model and the outcomes of forecasting; 

(d) elaboration of the outcomes and their dissemination to end-users; 

(e) operation of an information platform for forecasting activities and results. 

At regional and sectoral levels stable arrangements should be put in place for the funding of the 
coordination team for skill needs forecasting. Alternatively, it could be incorporated in the regular 
activities of an organisation with overall responsibility for human resources development. 

Financial resources from various research grant schemes could be used as a complementary 
source of finance for improving and developing the skill needs forecasting system and 
methodology, or for various additional activities. 
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demand for vocational training and skills for adequate and efficient investment in training and 
for establishing a viable vocational training strategy. 

Elaborating a national strategy for vocational training has demanded a further qualitatively-based 
exercise to evaluate training demand. The exercise was undertaken jointly, with Phare financing, 
by the Aarhus Polytechnics-Denmark and the National Research Institute of Labour. It analysed 
the demand for skills and vocational training, from both the employers and trade unions points 
of view in two sectors of interest, namely tourism and construction, both fast-growing sectors 
of the Romanian economy. It was carried out through interviews in selected companies in both 
industries selected from two development regions, the north-west and south-west. The sample 
was designed to include major employers and the exercise only reinforced the strengths of the 
qualitative approach in revealing sector-based trends and needs, adding the distinctive view of 
trade unions at enterprise level to the vision of the employers. Another novelty of the exercise 
was validation of its results by means of a parallel survey which focused on the opinions of 
trade unions at industry and/or regional level. The results of the two studies have been totally 
convergent, thereby validating each other. 

Mention has to be made of the monographic exercise undertaken by the European Training 
Foundation in Romania. This was unique with its results providing a comprehensive picture of 
the vocational training sector and demand for its services. 

Quantitative analyses as pointed out before only started because of the explicit demand of the 
Ministry of Education in the framework of its Phare-funded vocational education and training 
development programme. The exercise made extensive use of an adapted version of the manpower 
planning technique, substantiated by a nationwide, large sample, representative survey of the 
training and skills demand of enterprises. Results which aimed at identifying demand for skills at 
national, regional and industry/sector levels were matched with the forecasts of labour supply 
and economic development at regional level to assess as accurately as possible the current and 
forecast demand for vocational training and skills. The procedure was further developed by 
incorporating elements of a scenario-based macroeconomic forecasting model to increase the 
degree by which outputs are refined. While some results, especially those that picture demand 
for training and skills at branch level on a regional basis, may be contested, the exercise is a 
milestone in Romanian research of the subject, consolidating the quantitative arm of the skills 
and training demand assessment system. 

4. Concluding remarks 

Methods of analysing demand for skills and training have evolved apace with the transition 
process.

As the Romanian economy consolidated its stability and growth trend, the approaches have 
become more systematic. Growing domestic demand, expressed in the increasing disposable 
incomes of both households and firms gives a further boost to training, while raising interest in 
identifying demand for skills, as a way of improving its services and increasing its market share. 

Currently two alternative approaches have emerged, following several projects, commissioned 
by relevant stakeholders and/or public authorities:  
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(a) one that relies on macroeconomic modelling with its results refined via representative 
field research;  

(b) another, which solely bases its results on qualitative information, drawn from empirical 
studies.

Recent consolidation of the quantitative arm provides hope that while the national strategy for 
vocational training is being developed, the assessment system will advance and provide the 
necessary analytical substantiation that will enable it to be used as a reliable policy-making tool. 

As the country has recently turned from a candidate into an EU acceding country (the 
adhesion treaty signed jointly with Bulgaria on 25 April 2005) both the strategy and the 
assessment system will become an integral part of a process that will strengthen Romania’s 
capacity of achieving or at least aiming towards the Lisbon goals. 
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PART IV 

Approaches to early identification of skill needs at 
various levels as an integral part of national systems 

This part is based on presentations and discussions at the workshop moderated by Tiina Annus, 
Praxis Center for Policy Studies, Estonia. The workshop discussed how different levels of 
identification of skill needs – national, regional, sectoral, company – can complement one 
another and contribute to the national system. Presentations not only gave specific examples of 
good practice in identifying skill needs in concrete sectors and occupations but also focused on 
some more systemic approaches to sectoral and regional analysis. A summary and conclusions 
of the workshop is provided at the end of Part IV by the workshop rapporteur Joan McNaboe, 
Skills and labour market research unit, FÁS, Ireland. 
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Information system for qualification trends and 
developments in different economic sectors in 
Germany

Helen Diedrich-Fuhs 
German Employers’ Organisation for Vocational Training (KWB) 

This contribution provides information about the system of early identification of skill 
needs in Germany. In particular, it explains the rationale of the German network on early 
identification of skill needs FreQueNz. To identify qualification needs at company 
level the network followed two approaches: a regional approach and a sectoral 
approach. The German Employers’ Organisation for Vocational Training (KWB) 
participates in the network with the project ‘information system for qualification 
trends and developments in different economic sectors’. The project makes use of 
complex business networks and puts efforts of various social partners together to 
improve coordination between employment and training systems. Finally, the 
contribution makes some proposals for the system of early identification of skill needs 
in Europe. 

1. The importance of early identification of skill needs in the EU 
vocational education and training policy 

Vocational and educational training (VET) plays a key role in achieving targets of the Lisbon 
agenda. Most EU Member States do not have large domestic sources of raw materials. The 
know-how of skilled employees is the most important resource and decisive factor for 
economic performance. To retain this know-how, efficient education and VET systems which 
take qualification needs into account are indispensable.

The basis and the precondition of a successful VET system is the systematic permanent 
monitoring of qualification development. It enables timely identification of qualification needs 
in companies and on the labour market and a prompt response of suitable qualification offers.

Due to accelerating change in companies, the economy and the world of work, which result 
mainly from comprehensive use of information and communication technologies and 
globalisation of the economy, early identification of qualification needs has gained much more 
importance in the past 10 years.  

Thus, early identification has experienced a push in importance in recent years; it is the 
answer of VET to the challenge of global structural change.  

Not only for companies but also for society as a whole, early identification of skill needs 
becomes more and more important. It also becomes a task for the State when labour markets 
change and unemployment increases due to structural change. In future, employees can no 
longer expect to work in the same occupation, field of activity and company for their entire 
lives. Consequently, early identification increasingly becomes an instrument to secure 
employment, and to reduce and possibly eliminate unemployment.  
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2. Early identification in the German VET system  

By the end of the 1990s – a time in which profound changes in work structures and workplaces 
became visible – the German Federal Ministry of Education and Research established the early 
identification network FreQueNz. Faced with the complexity of qualification needs it is not 
possible to gain all necessary information for the VET system in different sectors, regions and 
companies by means of one approach or method.  

This is why the German Federal Ministry of Education and Research sponsors different 
approaches by different institutions and actors, whose results are brought together and made 
transparent. The German social partners’ organisations, which have particular experiences, 
interests and responsibility due to their special responsibility for designing the VET system 
and concepts, also take part in the platform on early identification FreQueNz. 

Since 1998, the German Employers’ Organisation for Vocational Training (KWB) as the joint 
coordination organisation of the German economy takes part in the FreQueNz network in one 
project. To identify qualification needs at company level the project followed two approaches:  

(a) a regional approach;  

(b) a sectoral approach. 

For identifying qualification needs the regional approach focuses on regional consultants in 
networks of chambers, associations and companies. Thus, it was possible to identify trends in 
the qualification development in different sectors and fields of activity. However, it is 
comparatively difficult to provide detailed information on qualification development in 
national occupations and profiles of further education beyond identifying trends.  

This is why we concentrated on the sectoral approach in the second phase of the project. 

3. KWB-project ‘Information system for qualification trends 
and developments in different economic sectors’ 

The central point of the project is a complex business network for the early identification of 
qualification needs in the economic sector. More than 1 000 experts of chambers and 
associations are in direct and permanent contact not only with large companies but also with 
small and medium-sized enterprises. Therefore, the German employers’ organisation can 
make use of a complex network of multipliers. 

The project is carried out by KWB, which is responsible for the project management and 
functions as gatekeeper within the vocational training network of the German business sector, 
and the Research Institute for Vocational Education and Training in the Crafts Sector at the 
University of Cologne (FBH), which is responsible for research and implementation. 

The project objectives are to: 

(a) improve coordination between employment and training systems through a simple and 
flexible information system; 
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Chambers 

Associations

Companies 

Employers’ umbrella organisations 

Start up 

Monitoring

Expert 
workshop I 

Expert survey 

Expert 
workshop II 

Reporting 

telephone interviews 
collect business sector specific sources of information (magazines, journals, 
periodicals, trade fairs, etc.) 

identify and record trade and industrial trends from various information sources  
use the Internet 

validate/confirm the noted trade and industry trends  
devise a questionnaire 

quantitative survey within the network of experts (paper and pencil, Internet) 

evaluate the survey results  
formulate recommendations for designing a business sector specific 
Vocational and Education Training System 

consolidate the results in a business sector specific report  

(b) make use of the vocational training network within trades and industries to identify new 
trends and to determine training requirements; 

(c) monitor continually company needs and requirements including those of small and 
medium-sized businesses; 

(d) identify timely innovative market developments and translate them into training and 
qualification needs; 

(e) identify evolving shortages of specialists and skilled personnel in specific occupations; 

(f) collaborate actively in the network for early identification of qualification needs 
(FreQueNz) of the Federal Ministry of Education and Research. 

Figure 1:  Vocational training network of the German business sector 

To implement these objectives the Instrument for the continual observation of qualification
developments and training needs (IDQ©) was developed. 

Figure 2:  The instrument for the continual observation of qualification developments and training needs (IDQ©)
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construction (industry and craft) 
print/media 
(  qualification in media engineering) 
electro (craft) 
motor vehicle 
(  reorganisation of motor vehicle 
occupations) 
retail
insurance 
construction 
(repetition research in 2004) 
insurance 
(repetition research in 2005) 

  KWB I (2000-01)

confectioner (craft)  
(  reorganisation for confectioner occupations) 
baker (craft) 
(  reorganisation for baker occupations) 
butcher (industry and craft) 
(  reorganisation for butcher occupations) 
automatic industry 
(  occupational concept for automation and 
mechatronic engineers/automation sales managers) 
chemistry  
office (cross-section) 
(  reorganisation of office occupations concept) 
facility management 
(  occupational concept for building and facility 
managers) 

 KWB II (2002-05)

The IDQ©-process provides the basis for the following project products: 

(a) trade and industry relevant tools for continual monitoring of training, education and skill 
development (IDQ©); 

(b) information on actual skill needs specific to trades and industries, focusing on trends and 
making recommendations for training and further education; 

(c) information on business sector specific skill shortages; 

(d) information on skill developments in training, education and qualification through 
business sector specific follow-up investigations; 

(e) information on identifying training needs of new business sectors. 

Since the beginning of the first KWB-project in 2000 some relevant information was gained and 
introduced to modernise and develop initial vocational training and further training regulations. 

Figure 3:  Sector specific results  

4. Experiences, results, and recommendations for EU VET 
policy: 10 theses for the early identification of skill needs 

(a) On the frequently quoted Lisbon goals, for a dynamic and competitive European economic 
area not only knowledge but complex vocational competences have to be considered, and to 
acquire them vocational practice is important. This is why vocational practice has to play 
a central role and social partners have to be integrated. This is the decisive signal for a 
European VET policy. 

(b) To achieve the Lisbon goals, the following are necessary for EU VET policy: 

(i) transparency, 
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(ii) credit systems, 

(iii) quality assurance, 

(iv) early identification. 

Supporting early identification of skill needs should become a central goal of EU VET 
policy as soon as possible and should be considered in terms of resources, too.

(c) Early identification of skill needs is a decisive precondition for ensuring and improving 
quality of VET systems.  

(d) Therefore, activities on early identification in different EU Member States should be 
brought together and integrated into a joint network of early identification.  

(e) A joint European platform on early identification can give considerable impetus for an 
adequate and comparable development of VET systems and could have a stronger effect 
than many other EU activities.  

(f) It is crucial for the value and use of results of early identification that the definition of 
qualification needs does not only meet scientific demands but shows an immediate 
relation to practice in companies.  

(g) In developing a European network on early identification of skill needs, it has to be 
guaranteed that the results from different countries are identified systematically with 
scientific and practical criteria. If this is not the case, results are not comparable. 
Therefore, criteria for such a network should be jointly developed and agreed upon.  

(h) It is important for the success and use of early identification that results are considered 
and used by decision-makers. So, results have to be understandable, practical and widely 
accessible. This also includes appropriate counselling. 

(i) Together with national representatives, Cedefop should follow-up development of a joint 
network on early identification of skill needs as a priority. 

(j) Apart from this, early identification should also be integrated into EU research 
programmes and VET activities as a priority issue. 
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Setting a tradition in motion: modernisation and 
establishment of industrial team leader skills 

Gerd Gidion 
Fraunhofer Institute for Industrial Engineering, Germany 

This contribution focuses on the changes which the German system of vocational 
education and training had to undergo throughout the past decade. As a result of 
various social and economic changes, the German dual system, which is based on 
cooperation between enterprises and schools, found itself under pressure. Innovations 
at the workplace are transferred into teaching and learning processes. The actual 
changes in task performance are translated into new qualification requirements. The 
contribution focuses particularly on how qualification and training requirements for 
team leader positions were developed for skilled workers. New career paths had to 
adapt with a changed role in a different culture of leadership in companies, where the 
executive becomes more of a coordinator of a group of specialists. The innovative 
concept to use job-task oriented learning as an innovative process is an example for 
the upcoming paradigm of professional training in Germany. 

1. Introduction 

The German system of vocational education and training (VET) has a long tradition and a very 
solid and developed structure. There is no lack of regulations, specialities or defined curricula 
but there is a lack of flexibility, openness for new methods and adaptability. Powerful 
innovations changed the reality at most workplaces in Germany during the past 10 years. New 
approaches to organise work in groups, the spread of computer technology and the explosion of 
knowledge are only three factors that changed the profile of several professions. Further, since 
unification in 1989, Germany has to cope with two dissimilar parts of the country. All these 
changes had a serious impact on demands on VET. Since 2000, Germany has faced an 
economic crisis. The urgency to modernise the VET system is made difficult by ageing 
trainers. This document is written at a time when the famous German dual system, organised 
cooperation between enterprises and public schools in the apprenticeship system, is under 
intense pressure and in constant movement.

In the coming years increasing demand for new qualifications for certain attractive positions 
in Germany’s metal industry is expected. New career paths for skilled workers to achieve team 
leader positions especially have to be modernised and established (e.g. Industriemeister). They 
need to adapt to a changed role in a different culture of leadership in companies, where the 
executive is more and more a coordinator of a group of specialists. The concept of using 
job-task-oriented learning as an innovative process is an example for the upcoming paradigm 
of professional training in Germany. The German regulation to adjust new qualifications 
nationwide in interaction between social partners (trade unions and employers’ associations) 
has to prove its adequacy. The adjustment process concerns several professions, regions and 
sectors and comparisons with other European countries are used. If the solid, tradition-based 
system of VET in Germany finds a way to open up to the requirements of the labour market, it 
will be a valuable achievement. 
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2. Short description of the German situation 

Regular occupational apprenticeships in Germany take place in a dual system. This means that 
theory and practice (structured knowledge and action-oriented competences) are both part of 
education, a combination of learning and working aims at an optimal knowledge transfer. 
Officially and legally any school-leaver can become a trainee in an apprenticeship but actually a 
selection depending on qualifications does take place (BMBF, 2003). There are national 
regulations for apprenticeship in organisations and vocational schools, that are coordinated: ‘The 
basis of apprenticeships is an occupational concept: apprenticeship occupations should be orientated 
at typical qualifications for that job. Within the qualifications that relate to all occupations there 
is a possibility to specialise although the occupational connection has to be maintained.’ (BMBF, 
2003). An apprenticeship should prepare trainees for their occupation after education. 
Willingness to learn and personal development are therefore important for apprenticeship. The 
aim is that trainees work autonomously, which means they should plan, conduct and control 
their work processes on their own. ‘The aim is employability in a changed working environment, 
that is not only dependent on technical development but can also be formed by working people. 
That is why State-approved apprenticeships and federal regulations for further education 
examinations are developed in consensus with social partners.’ (BMBF, 2003).  

Regular apprenticeships have a defined content and take place during a certain agreed time 
(normally about 42 months) through an interplay between the organisation and the vocational 
school. The duration of an apprenticeship depends on the occupation but lasts between 24 and 
42 months (apprenticeship regulations quote an average of 37.7 months but actually it is about 
35.5 months because of regular shorter periods). There are around 345 accepted apprenticeship 
occupations but they are not equally occupied: one third of those enrolled concentrate on the 
first 10 occupations, mainly commercial-technical fields and trades.

2.1. Type of occupation or job people enter upon completion of their training 

During the past 14 years the process of ‘tertiarisation’ (increase of the service sector in 
relation to the decreasing production sector) has been overlapped by change of the economic 
infrastructure in the new Länder (former GDR, eastern part of Germany) after unification in 
1989. So, it is necessary to distinguish between development in the old and new Länder. At 
the end of the 1990s about two thirds of the people in both parts of Germany worked in 
service professions, especially in administrative jobs, the health sector, education and 
commerce. One third was employed in productive and technical jobs, and the primary sector 
had only little importance for the German labour market (compared to other European 
countries). Many people do not continuously work in their learned profession. They switch to 
similar occupations, where it is not required to have special knowledge but only to have 
completed any apprenticeship. In the long run there is a stable trend of increasing demand in 
intermediary occupations. There are fewer jobs for unskilled workers. The growing segments 
are higher qualified positions and specialised service sectors. The labour force divides more 
and more into performance-oriented employees and a smaller group of less competitive 
persons. The process of adaptation between offered and actual apprenticeships and the labour 
market shows this. Over several years juveniles have shown a preference for some 
professions, especially motor vehicle mechanic (male) and hairdresser (female), although 
there is a significant leaving rate in the first years after finishing the apprenticeship. On the 
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other hand there is a tradition of vocational training in certain companies and sectors, so they 
continue to offer more places for learning than jobs afterwards.  

The total number of students enrolled in the vocational education system in Germany is about 
600 000 per year. They are trained in 23 % of the 2.1 million companies in Germany that offer 
apprenticeships or vocational training. Participation differs by the size of the companies: 
16.5 % from the 1.35 million companies with 1-9 employees offer training; in companies with 
10-49 employees (255 000 million companies) the percentage is 46.9 %. In the group of 
62 000 companies with 50-499 employees 70.1 % offer training and the 4 000 companies with 
more than 500 employees the contribution is 93.3 % (BMBF, 2000). 

3. Training for the German manufacturing industry 

The change in work requirements over the past 10 years had a new dynamic and was 
discussed extensively. For example, five major developments formulated 10 years ago and 
referred to in Production in the 21st century (Lutz et al., 1996) are still important today: 

(a) a decentralised/local organisation with augmented responsibility on the job (an expansion 
of profit centres, group production, flatter hierarchy structures, ‘modular organisations’, 
‘fractional structures’, customer and market orientation); 

(b) improvement of cooperation between fields, departments and organisations (simultaneous 
research and development; integration of planning and execution; inclusion of suppliers and 
future users in product and system development; strengthen the innovation potential of SMEs); 

(c) development and full utilisation of the abilities and the potential of subordinates (long-term 
considerations of personnel development and further education; learning content such as 
internationalisation; goal oriented creation of learning possibilities on the job); 

(d) environment protective operations in circuits (product-integrated environment protection; 
intersectoral logistics, product development in a holistic and recycling way);  

(e) globalisation of German product strategies (integration in worldwide development 
associations; systematic use of production locations abroad; placement of German 
production locations in global networks).  

The BIBB/IAB study (49) analysed changed requirements in special occupations. Respondents 
filled in a list that asked for the frequency of requirements in their job.  

Within occupational science (e.g. the IAB) the different requirements of occupations are sorted 
into two groups. These groups refer to abilities and characteristics and to knowledge and skills 
respectively. Abilities and characteristics are the capacity to see, to see colours, to distinguish 
colours, to perceive correctly; spatial sense; appreciation for colour and shape; creativity, 
adroitness, dexterity, physical strength; drawing skills, written and spoken expression; planning 
and organising, calculation, adapting to changing tasks; empathy, interaction with other people, 
secrecy, discretion, negotiating skills; cohesive thinking, imagination, improvisation; willingness 

(49) IAB, 2001 
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and capability to work in a team, willingness and acceptance to work alone; to bear stress and 
work peaks, vigilance and reaction speed, hardiness, patience and good appearance.  

Knowledge and skills are advertising, public relations, market occupational certificates, 
presentation of goods, decoration, presentation; purchasing, acquisition of commercial 
knowledge, cost accounting, costing, calculation sale; occupational organisation, office 
organisation planning and preparation of work processes, work studies concerning control, 
evaluation of work outcomes, quality assurance; communication: customer counselling and 
support, leading discussions, leading subordinates, training skills, foreign languages, technical 
design; setting and use of conventional machines, systems, putting up, installing and initiating 
machines, systems and plants; repairing and refurbishing including a course analysis of an 
application and maintenance of machines and plants; application of computer-based or 
computerised machines and plants; application and maintenance of conventional machines and 
plants, production and assembly with computerised machines, systems and plants; metal 
machining and processing; plastic machining and processing; wood machining and processing; 
restoration; refurbishing, preservation, reconstruction, shape and colour creation in traditional 
technology; use of computing in the building industry, the analysis, computing application; 
modern office technology, office communication; text processing with computing typing 
methods, stenography; correspondence; creation and optimisation of CNC-programmes; 
designing with computers; technical drawings; building technical material; computer aided 
technical drawing (e.g. CAD); conventional and computer aided construction drawings; 
conventional application of computing in the medical and diagnostic area; knowledge in: 
alignment and product; drugs; health, medicine, personal hygiene, building materials, goods, 
basic materials, materials, electronic, micro processing techniques, dampness, heat and sound 
insulation, measurement and control technology, hydraulics and pneumatic; specialised 
regulations, personnel and welfare, taxes and insurance, safety at work, accident prevention, 
environment protection, ecology; material and administration of inventory. 

Changed requirements can be found in every occupation. IAB created a specification of 
demands for actual occupations. Different occupations consist of different constituents and 
therefore differ in their degree of strain: accurate accomplishment of precisely defined tasks, 
permanent repetition of work processes in detail, accurate observation of processes, accurate 
specifications in quantity and working time, extreme deadline and performance pressure, high 
strain until the edge of productivity, simultaneous accomplishment of different jobs or 
processes necessary, existing risks of larger financial losses also at small mistakes, often 
interferences at work, daily confrontation with new tasks, specified necessity to accomplish 
untrained work contents and the expectancy to improve existing work processes or to use new 
strategies during the job. Specialists in construction and wood technology, in metal and 
electrical engineering and also in the agricultural sector are burdened most through changed 
deadlines and performance pressure. Accurate accomplishment of precisely defined tasks is 
primarily a strain for people working in the textile industry whereas permanent repetition of 
work processes in detail is especially relevant for the nutrition and domestic sectors. New 
tasks and improvements are mainly demands of electrical engineering, and interferences at 
work for office professions. Simultaneous accomplishment of different jobs or processes is a 
burden for people working in the nutrition industry, whereas large financial risks caused by 
small mistakes mean strain for employees in the metal industry.  
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Apprentices in a technical job/profession 

Skilled workers in a technical job/profession 

Team leader, promoted from a 
skilled worker position 

The main objective of the innovated qualification is to support prospective team leaders, who are so 
far skilled workers, in their learning and to train them effectively for their new tasks in the leading 
role. Training is based on typical jobs and activities, which have been analysed by other team leaders; 
typical team leader activities will be used as learning tasks.

In most occupational activities in industrialised countries (Troll, 2000), computerised work 
equipment is used which has an important influence on this area. Generally, work demands 
differ with the complexity of computer usage: high demands (e.g. programming or specific 
use of CAD, CNC, calculations, web design, etc.), medium demands (e.g. working activities 
that are part of network processes, or the operative use of programmes such as DTP (50),
SAP (51) R/3, etc.) and low demands (e.g. release orders of data, the simple entry of data into 
templates and simple information research).  

3.1. Progress from craftsperson to Meister

As 50 % of trainees in the craft trades sector are general secondary school-leavers and only 
4.6 % hold a university entrance certificate, the craft trades have for many years made greater 
efforts to motivate high-achieving school-leavers to start vocational training. In addition, about 
150 000 businesses in the craft trades sector alone will change hands in the period up to 2007 as 
current owners retire. Consequently, the craft trades sector needs adequately qualified manpower 
to take over and successfully manage these enterprises in future. The craft trades sector is trying 
out new approaches to persuade high-achieving young people to undergo training in craft trades 
and to motivate experienced journeymen (Gesellen) to enrol in appropriate courses to upgrade 
their qualifications. To this end, the structure of continuing education and training was modified 
and access modularised – for the time being on a trial basis. The traditional career concept in the 
craft trades – from journeyman (Geselle) to master craftsman (Meister) – was extended to include 
another two levels. Based on existing training qualifications, it now comprises three levels of 
continuing education and training which build on one another: intermediate-skills level, the 
Meister level and the Meister-plus level.  

Figure 1:  Learning support for prospective team leaders 

(50) Desktop publishing prepress. 

(51) Systems application and products in data processing. 
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Courses for the latter are usually provided by craft trades academies. In view of emerging 
changes in the craft trades sector such as buying services by one-stop shopping it is inevitable for 
master craftsmen to concentrate on business management to be able to extend the range of 
services provided and comply with customer wishes in an individualised and customised 
fashion. It is therefore necessary to delegate certain defined tasks to adequately qualified staff, 
thus creating new positions at a level between journeyman (Geselle) and Meister.

Meister qualifications are at the heart of continuing VET. They are still the sine qua non for 
managing craft enterprises and training apprentices in the craft trades sector. Pursuant to 
Section 46(2) of the Crafts code the continuing VET course leading to the Meister diploma 
consists of four separate modules with examinations which may be taken as independent 
exams at different times. The modular upgrading concept is designed to ensure that upgrading 
courses permitting progression to middle management are increasingly devised to ensure credit 
transferability to parts of the Meister diploma. This has already been implemented in the 
inter-trade upgrading training course for trainers whose credits are transferable to Part IV of 
the Meister examination, and in the ‘technical specialist’ course which is credited to Part III of 
the Meister examination. As far as the trade-specific parts are concerned, the central trades 
associations are called upon to devise appropriate upgrading training modules which permit the 
transfer of credits. The ‘customer service engineer automobile’ training module was the first 
trade-specific upgrading training concept recognised and credited to Part I of the examination for 
Meister mechanic, automobile. In addition, Meisters and skilled personnel holding management 
and senior positions in craft or similar enterprises can avail themselves of attractive upgrading 
courses run by craft trades academies in postgraduate study courses. Such courses include, for 
example, business specialist at Meister level (in the craft trades sector), restoration specialist 
in the craft trades sector, designer in the craft trades sector and energy systems consultant in the 
craft trades sector. There are already training courses that prepare for such middle management 
functions; they are either one-dimensional or multidimensional. One dimensional continuing 
training courses focus on a specific function, for example, technical specialist (in the craft trades 
sector), trainer (in the craft trades sector), customer service engineer, automobile, or customer 
service engineer, heating and ventilation facilities. Multidimensional continuing training courses 
focus on several functional areas or cross-occupational functions. They include, for examples, 
business specialist (in the craft trades sector), specialist, facility management (in the craft trades 
sector), customer service engineer, facility management, and construction site foreman.  

Most Industriemeister (team leaders) in the metal industry are from the mechanical engineering 
or the automobile sector. They have mainly a locksmiths or mechanic background. The 
positions and tasks of the Industriemeisters can vary to a certain degree depending on how 
much demand for leadership there is in their job. They can have tasks with few or many 
aspects of leadership. Table 1 shows the different tasks and positions a team leader can have. 

The table describes three different levels that can all be assumed by a team leader. The skilled 
worker position mainly comprises technical tasks and no leading tasks. The typical team leader 
role is characterised by organisational and leading aspects. In between, there is a team speaker 
position, who mainly has technical tasks but sometimes has to manage leadership aspects too. In 
Germany some team leaders in the metal industry are nominated by their organisations because 
they have special skills. Mostly, however, they have to pass a special exam to work in that position. 
Before they can take part in these examinations they either have to finish an apprenticeship in the 
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metal industry and have one year of work experience or finish an apprenticeship in another section 
with three years work experience or, as a third possibility, they can take the team leader 
examination with no apprenticeship but six years of work experience in the metal industry. 

Table 1:  Overview of possible positions demanding leadership skills 

Task 

Position 
Technical 
task (1)

Technical task 
with group role 

Technical task 
with leadership 
tasks 

Formal leadership 
role with 
responsibility 

Leadership 
of leaders 

Position based 
on a formal 
assignment 
within the 
hierarchy 

Technological 
expert,  
investment 
organiser 

In the group 
integrated and 
formally assigned 
quality manager 

Collaborative head 
of an external 
service action (e.g. 
assembly of a line 
abroad)

Team leader of a 
certain section with 
output- and 
personnel 
responsibilities 

Head of a 
section with 
several 
other team 
leaders 

Position based 
on a nomination 
without a 
certificate 

Production 
scheduler,  
work planner 
and customer 
consulter 

Skilled worker 
with team 
speaker (2)
responsibilities 

Skilled worker 
with group leading 
responsibilities 

Team leader of a 
time, place or 
content separated 
group 

Position based 
on a personal 
specialisation  

CNC-
programmer, 
3D Measuring 
machine user 

Skilled worker 
with special tasks 
within the group 

Skilled worker 
with a temporary 
project leading 
function 

Basic position Skilled worker 
Adjuster, quality 
manager, 
computing agent 

   

(1) Task based on skilled knowledge. 
(2) Those with a position between the team leader and the team. It is their responsibility to communicate matters of the group to the 

team leader. 

In 1997 the examination regulations for team leaders in Germany were divided into three parts 
(Table 2). 

The content of the exams, and therefore also the training, was designed by representatives of 
the German Chamber of Commerce, the IG Metall (the German metal union) and others. The 
content was not designed in a very detailed way so trainers were still free to create training 
individually. The first big block of the exam is part of the interdisciplinary basic qualifications. 
Members have to pass a written exam and training for the exam is traditional: trainers, as 
experts, teach members in a certain area, members have to listen to the trainer and learn for the 
exam. This is also what training was before the new examination regulation. Within the changed 
regulation a new part called ‘activity specific qualifications’ was created, which also had 
implications for training methods. The new examination as well as the new training methods were 
based on a new paradigm of learning. All taking part in the examination (members, trainers, 
examiners, etc.) have had to change their way of thinking so the new form of learning could be 
implemented. 
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Implementation of teamwork 

Delegation of responsibility 

Continuous improvement process 

Projects of innovation 

Organisation of the order pool 

Cooperation with other departments and external partners 

Documentation of agreements and contracts 

Participation in acquisitions 

Realisation of long-term activities 

Negotiations with different people 

make use of of information technologies 

3.46
3.63
3.12
3.62
3.44
3.11

3.30
3.02
2.59
2.98

3.03
2.88

2.88
2.65

2.03
2.49

2.22
2.37

1.95
2.20

2.14
1.99

Students (n = 312) 

Trainers (n = 95) 

1 = not trained 
6 = very intensively trained 

Source: Survey, 2002.

Table 2:  Components of the new examination for team leaders in the metal industry 

1. Pedagogical qualifications (instructive competence) 

2. Interdisciplinary basic qualifications: 

(a) knowledge of legal situation, 

(b) business management,  

(c) application of information, communication and planning methods, 

(d) cooperation within the organisation, 

(e) consideration of natural science and technology. 

3.  Activity specific qualifications: 

(a) technology  (i) operational equipment,  

 (ii) production engineering, 

 (iii) assembly technique; 

(b) organisation (i) business economics and cost management, 

(ii) systems of planning, controlling and communication, 

(iii) occupational and environmental safety, health protection; 

(c) leadership and 
personnel 

(i) personnel leadership, 

(ii) personnel development, 

(iii) quality management. 

Figure 2:  Relevance of different topics for training team leaders  
evaluated by prospective team leaders and involved trainers (2002)  

The main focus of the new paradigm is to create specific tasks, that are concordant with the daily 
tasks of the team leaders. The aim through both the examination and training is to prepare future 
team leaders for their daily work which can only be done by specific situation tasks. To change 
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Prospective  
team leader 

Individual 
development 

Appointed  
team leader 

Systematic delegation 
of tasks with increasing 

demands 

Version 1: 
separate module of 

training with real job tasks

Version 2: 
integrate use of real job 

tasks in a complete course

Version 3: 
open learner groups use 

the published tasks 

Coaching during the 
time of change between 

the two positions 

Directed input of 
relevant knowledge and 

specific training 

Activities of support for the integrated (informal) learning process 

Transfer of the specific learning process to formalised learning processes 

Transformation  

from a skilled worker to a professional team leader requires not only a certain amount of 
knowledge but also personal development. The idea behind the new kind of training is that 
learning in a setting similar to the working environment improves learning processes. Studies on 
learning at work confirm that learning with a content that relates to specific working activities is 
better than theoretical training. The content of such training is more easily transferred to new 
tasks and a broader comprehension can be gained. The qualifications were taught with specific 
situation tasks gathered in specific projects. Situation tasks comprise descriptions of a typical 
team leader work setting and a specific task relevant to it. This shows the emphasis of the exam 
and training: to train the competences necessary for the exams and those necessary for the future 
job as a team leader. This new kind of learning is called ‘action-oriented learning’ or ‘situated 
learning’.  

There are several elements of how action-oriented learning is organised: 

(a) complete job tasks (that means the tasks should contain autonomous goal setting, 
planning, choosing tools to implement goals, goal implementation and control); 

(b) self-organised learning processes of learners; 

(c) orientation of training towards the interests, knowledge and experience of members; 

(d) reflection on the tasks and learning processes. 

Figure 3:  Action-oriented learning 

Not only did the way of learning change through the new paradigm, but also the role of learners. 
They are no longer passive learners but active learners who have to show personal initiative. 
The aim of the German initiative was to gather situation tasks that represent typical tasks of 
team leaders by cooperating with several companies. Through an investigation of the work 
assignments of team leaders, situation tasks were derived. Cooperation between members, 
external trainers and company trainers, authors of literature and papers relevant for examinations 
and examiners themselves was developed. With trainers, the whole concept, situation tasks 
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(which tasks for which training) and details of the training were planned. The learning material 
and material for trainers were developed by researchers, trainers and experts. Members were 
also asked about their initial situation and interests at an early stage. When training and 
examinations were first conducted, evaluation at the end played a major role in defining what 
should be altered. One year later there was a second evaluation to ensure optimisation. 
According to the new learning paradigm the examination and training were designed as well 
as instructions for members on how to learn on their own. Of course the situation tasks were 
also adjusted accordingly.  

4. Innovation and change processes 

Consequences for occupational practice emerge from the changed work requirements. They 
cannot be transferred directly to specific occupations and training regulations because they 
have an effect at several levels. 

The first level contains the basis of general occupational behaviour. Essential requirements for 
people working in organisations have changed compared to the past. They have to work in 
complex, dynamic systems under their own responsibility. Orientation in complex systems as 
well as working with computers and use of time management, quality systems and costing 
development is expected from every employee. There are no longer many tasks for demotivated 
people.

The second level goes beyond single occupational fields. Some strategic changes are relevant 
for more than one occupation, for example acquisition, documentation and control procedures 
in distribution processes. They refer to cooperation between several special disciplines and 
product branches as well as the splitting and coordination of smaller organisational units. In 
this sector a new form of occupational cooperation is necessary which embraces, for example, 
people working in manufacturing, commerce and delivery services. 

The third level comprises single occupations. The skills acquired in existing occupations 
comprise numerous constituents but are not sufficient in practice. The grouped occupational 
titles can be modernised with new elements and consequently can be implemented. 
Disadvantaged groups can be promoted and qualified in these occupations.

These three levels are subject to educational regulations. The following levels 4 and 5 contain 
specialisations with no legal regulations. 

The fourth level is formed in occupational specialisations. Occupational specialisations evolve 
within several branches. For example, in addition to transport tasks with technical goods, service 
tasks for customers can be new in a job. Numerous occupational specialisations are frequently 
designed and realised in a modular way on the level above single occupations. This can either 
take place during education or during systematic further training.  

The fifth level is the territory of organisational specialisations. They can be found in every 
work system. It is normally hard to identify special characteristics and consequently to deduce 
professional support for subordinates. Organisational specialisations comprise an indication of 
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Scientific 
research and 
development 

Innovation at 
work/in 

companies 

Social evolution 
and political 

decisions 

Trained people 

Regulations driving forces  

Instructors, 
teachers, 
trainers 

Modernisation in the VET system 

Equipment, contents, 
curricula, methods, 

concepts ... 

possible future general qualification requirements without offering precision of their spatial 
dispersion.

If work requirements are considered from an organisational point of view, the fifth level has to 
be considered. This is where on-the-job requirements evolve, which can be examined by types 
of occupation.

The process of modernisation of a VET system is usually driven by changes and innovations at 
work; defining the contents of apprenticeship follows the reality of the job. A second driver 
can be new findings or concepts as a result of scientific research and development. A third 
influence comes from processes of social evolution (such as the average standard of education) 
or political decisions (such as integrating environmental protection into several curricula). 
Finally, teachers can generate modernisation themselves. Modernised training has an impact 
in the opposite direction, because the trainees work in these fields afterwards. 

Figure 4:  Factors and path of innovation in the VET system 

Retraining instructors and teachers is not statistically reported in detail. Training teachers is 
decentralised and a separate responsibility of the Länder; retraining instructors is the responsibility 
of companies. Local and regional initiatives and continuous cooperation are often organised 
and reported in several publications. There are possibilities for time-off from teaching for 
teachers to gain experience in industry to keep up to date with production methods, but this is 
usually the responsibility of an individual school and company. The process of acquiring the 
latest technologies is similar: besides direct investment from public funding there are several 
gifts or loans of advanced equipment for teaching purposes from capital goods producers. 
Advanced equipment in firms is also used by VET teachers to train their students. In new 
professions there are special investments in school equipment. Recently schools have had 
increasing problems with budgets and investments, so a demand backlog can usually be found. 
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Training 
centre 

School 

Production 

Training 
centre 

Production 

Teaching, theoretical 
lessons with exercises 

Separated training centre  Interacting training centre  

Production Production 

Integrated training 

Integrated training centre  Integrated training 

Training 
centre 

In Germany an increasing percentage of learning takes place directly at work, for example as 
self-initialised experiential learning (45 % of all employees experienced this learning in 2001), 
reading relevant literature and periodicals (44 %), short seminars, lectures (34 %), instruction 
from colleagues (31 %), relevant congresses and fairs (23 %), visits to other departments within 
the company (11 %), quality-, shopfloor-, learning-circles (8 %) and exchange programmes 
between different companies (3 %) (BMBF, 2001). This change of relationship between 
formal and non-formal professional learning might have an impact on teachers training too. 

Different arrangements of combined production and training units can be found in companies. 
Still common is the detached training centre in a separate building. Sometimes training rooms 
are located close to the production system and both units have continuous interaction. Sometimes 
the training unit is directly integrated into the production system (e.g. as a learning station). In 
a fourth variation learning and working is completely combined, so knowledge and training 
support has to be offered during the working process. Theoretical teaching at school is open to 
new methods such as learning in practical projects. 

Figure 5:  Variations to combine production and training units in the German VET system 
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This contribution discusses lessons learned in some development programmes and 
projects funded by international, European and bilateral donor agencies in the 
Russian forestry sector. Most projects are planned and implemented without proper 
identification of skill needs according to sector development. Yet most projects 
comprise educational or training components aiming at improving knowledge and 
skills of employees at different levels in forestry sector organisations. One may 
conclude that without basic analysis, or assessment, the results and impacts of such 
educational or training efforts remain low. So far the training needs assessment has 
been implemented in bilaterally funded development projects. The assessment has 
usually been implemented at enterprise and sector levels without links to other sectors, 
or with general skills identification processes. Particular emphasis should be paid both 
to improved skill needs assessments and strengthening relevant educational structures 
at regional and local levels. These development efforts propose coordinated activities 
including planning and cross-sectoral projects between relevant ministries, coordinated 
planning and shared experiences between donor agencies, and development of links 
between working life and employers as well as educational institutions.  

1. Working life development in the Russian forestry sector 

1.1. Overall development 

One can identify certain overall trends in the development of Russian working life. They deal 
with the relationship and division of work between the public and private sectors and 
organisations acting in them. The overall trend is that formerly publicly organised activities are 
increasingly carried out by private companies and other organisations. In the forestry sector, 
forest harvesting is an example of such activity as the roles and functions of forest management 
enterprises (leskhozes), and the forest harvesting enterprises (lespromhozes), have been and 
are in transition. The former are currently actors of the public sector, the latter of the private 
sector. After the reforms of the Forest Law, some functions may be transferred from the public 
to the private sector, and the remaining functions in public enterprises are likely to be assessed 
in a more business-oriented manner. 
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