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This proportion depends on: 
  

i. the length of period covered (the longer it is the greater the outflows); 
ii. the age structure in each occupation (older work forces will see greater outflows, 

all else equal); 
iii. Outflow rates (these are age and gender specific but may also vary across other 

dimensions). 
  
ii. and iii are (initially) assumed to be common to all industrial and geographical categories 
although they might vary a lot in reality.  The reasons for this are not that it is thought that 
such differences are unimportant.  It is simply that the LFS data used to measure ii and iii 
are inadequate to measure these differences systematically and consistently across all the 
dimensions of the database. 
   
In practice, it is likely that patterns of age structure and rates of flow will be very different for 
particular sectors or locations.   The procedures and tools developed allow those with 
access to the more detailed data to explore alternative scenarios, by using industry specific 
or area specific assumptions about age structures or flow rates.  These can draw on non-
official data as well as the limited range of alternatives directly provided.  In this manner 
users can, for example, explore alternative scenarios, based on “local” knowledge about 
particular difficulties faced where a workforce is rapidly ageing. 
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Figure 3:  Estimating Replacement Demand by Occupation 

Measuring Replacement Demand 
The projections of occupational employment focus on the total numbers of people that are expected to be employed in such jobs in 
the future. While such estimates can provide a useful indication of areas of change, highlighting the likely ‘gainers’ and ‘losers’, they 
can give a misleading impression of job opportunities and skill requirements. Even where the projections indicate significant 
employment decline over the medium term, there may nevertheless be quite good career prospects with significant numbers of new 
job openings. This is because, as long as significant numbers are still likely to be employed in the future, then employers will need to 
replace those employees who leave because of retirement, career moves, mortality or other reasons. This so called ‘replacement 
demand’ may often dwarf any ‘structural demand’ resulting from growth in employment in a particular category and can easily 
outweigh any negative changes due to projected employment decline. 

While the concept of replacement demand is simple enough to grasp, estimating it is a rather different matter. The main problem is 
that official statistics place much more emphasis on measuring stocks of people in particular states rather than flows from one state to 
another. Yet it is measurement of such flows which is essential to estimating replacement demands. 

However, use can be made of readily available statistics in order to provide indicative estimates. Ideally, one requires a full set of 
demographic accounts which trace people’s movement from one socio-economic position (e.g. employment in a particular 
occupation) to another (e.g. retirement). In practice, such a complete set of accounts does not exist even at national level. However, 
the Labour Force Survey now provides a sufficiently large sample to obtain rough estimates of the main elements at national level.  
The key components are: 

- information on the age and gender structure of occupational employment; 
- information on rates of outflows due to  
- retirement (and other reasons for leaving the workforce); 
- inter-occupational mobility; 
- mortality. 
 
Age Structure 
Data on age structure are required since many of the flows, especially retirements and mortality, are age specific. Age 
structures vary significantly by occupation. For some groups such as corporate managers and administrators, experience is 
a key requirement and this is associated with age. The proportion in the 45-59 year old category is therefore relatively high. 
In contrast, in many other occupations the age structures are much more heavily biased to younger age groups. In sales 
occupations, for example, the age structure is much more heavily weighted towards younger age groups. Differences in 
age structure across occupations will clearly influence likely losses due to mortality and retirement which are age related. 

Retirement Rates 
Retirement rates vary by gender and by age. By using data for the whole of the UK estimates of likely rates of outflow can 
be made. Data are not distinguished for different occupational groups since sample numbers are too small to allow for 
meaningful estimates. The estimates are based on data from the LFS, which show the percentage of those employed one 
year ago who have retired from employment, either temporarily or permanently. For males the main outflows are 
associated with retirement per se. For females, in particular, there is significant outflow for younger age groups associated 
with family formation. 

Mortality 
Another potential outflow is due to mortality. Information on mortality rates is available by age and gender from ONS. While 
losses due to death are not great for individual age groups up to the age of 65, they can cumulate to produce significant 
losses over an extended period of time. The rates used are again based on data for the whole of the UK. However, 
mortality rates are unlikely to vary very much across occupations. 

Occupational Mobility 
Occupational mobility is an important source of loss for some occupations although not for all. The full occupational mobility 
flow matrix indicates that some occupations such as corporate managers and administrators tend to gain employment as 
people are promoted from other occupations. This means that many of the losses due to retirement are ‘automatically’ dealt 
with by the normal process of promotion and upward occupational mobility. However, for those occupational categories 
which provide the people who are promoted this means that losses due to retirement will understate the overall 
replacement demands. These data are based on an analysis of information for the whole of the UK. 

Replacement Demand 
The overall scale of change is obviously dependent upon the length of period considered, as well as the opening stocks 
and the age structure of the current workforce. For the projections constant rates of flow are assumed. The tables in the 
main text provide estimates of replacement demands over the forecast period. The first column of the table indicates the 
scale of structural demand (which in some cases may be negative). Column 2 estimates losses due to retirement and 
mortality. It is notable that these figures are substantial in comparison with the expansion demand element and that in most 
cases they offset any negative change. 

Customised Results for Particular Sectors or Geographies  

The Replacement demand module enables the development of customised results for any sector or geographical area. 
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10 Developing the Employment and Output Database  

10.1 Background 

Earlier projections produced on behalf of the Department for Education and Skills (DfES) 
(Wilson, 2001a & b) involved the detailed examination of sectoral as well as occupational 
change. 19  This analysis was based on a variety of different data sources.  These data 
sources were been used, in combination, to generate the kinds of labour market information 
required. The data sources included the various sectoral data produced by the Office for 
National Statistics (ONS), as well as a broad range of other data relating to occupational 
employment and skills produced by various Government Departments and other bodies.20 
 
When the first Working Futures exercise was undertaken a prime objective was the provision 
of much more detailed projections of employment than produced hitherto.  This included 
additional detail by industry (including other characteristics such as gender and employment 
status), occupation and geographical area.  Previous projections produced for DfES had 
included a spatial analysis down to individual country and regional level.  The Working 
Futures projections were also intended to serve the interest of various other bodies.  In 
particular, the LSC and its local arms required results at LLSC level.  
 
There are various technical and methodological issues that constrain the amount of detail 
that can be provided.  These methodological problems are discussed here, as well as the 
solutions adopted to deal with them.   
 
To provide statistically robust estimates for all the possible categories would involve an 
enormous project, including new primary data collection to obtain the relevant occupation by 
industry data in statistically robust form.  At present statistically precise data are not 
available for all the detailed sectoral categories from official sources.  This is before 
developing breaks by occupation and geography. Moreover, there are also important issues 
of confidentiality as well as statistical reliability, in making such detailed data available in the 
public domain.  These are discussed in more detail in Sections 13 and 14 below.   
 
 
10.2 Development of greater sectoral and spatial detail 

The standard sectors used in MDM have been set out in Table 1. The reason for the choice 
of the 41 sectoral disaggregation reflects data availability and reliability.  These categories 
are based on data available from ONS in various official sources, especially those data 
relating to input-output information, which is central to MDM.  They are classified according 
to the 2003 update of the 1992 Standard Industrial classification (SIC2003), (see Table 1). 
 
For the purposes of Working Futures 2004-2014), an analysis based on the footprints 
covered by the then newly established SSCs was required. This in turn demanded a much 
more detailed analysis, extending the sectoral coverage to include all 2-digit categories 
based on the SIC2003 as shown in Table 3.  The inclusion of employment in private 
households and extra territorial organisations expands the total number of sectors to 67.21 
These are the groupings for which the most detailed analysis was undertaken. This has 
been repeated in the  present exercise. 
 

                                                 
19 Wilson et al. (2001) Projections of Occupations and Qualifications 2000/2001, DfES report.  
20 Section 12 summarises the sources used. 
21  However, output and employment data are not available for uranium mining and extra-territorial organisations.  

Effectively, therefore, there are 65 substantive industries for which there are comprehensive data. 
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The Development of the Database therefore involved a number of key elements: 
• Establishing new consistent historical time series of sectoral employment and output by 

the countries and English regions within the UK;  
• Expanding this to cover all 2-digit SIC categories instead of the 41 sectors used in 

RMDM; 
• Expanding the geographical coverage to include all 47 LLSC areas in England; 
• Development of occupational data relating to the new sectors and geographical areas. 
 
In addition to this it was necessary to develop a number of related models and procedures, 
including: 
 
• Forecasting models and procedures to generate consistent projections across these 

various dimensions (described in Sections 2 and 4); 
• Development of a replacement demand (RD) module to generate RD estimates across 

all the various dimensions (described in Section 9). 
 
These procedures were further extended in Working Futures 2004-2014 to include 
treatments of Labour Supply (Section 5) and Qualifications. However, the latter has not been 
included as part of WF III 2007-2017. 
 
 
10.3 The core Database:  employment & output by 41 industries 

Historical estimates of output and employment by gender and status were based on various 
official sources, including the most recent ABI (for employees) and the LFS (for self 
employment).  These detailed employment data, covering all the main dimensions 
concerned, provide the core of the Database. 
 
Employment for 41 industries:  The main MDM employment estimates are based on the 41 
SIC 2003 categories used in the CE RMDM model.  This covers the 12 nations and regions 
of the UK, gender and status.  These data series have been developed over many years and 
are as consistent as can be achieved with all the official published sources upon which they 
are based.22   
 
Estimates for the old Standard Statistical Regions (SSRs) were converted on to a GOR 
basis for those regions which are different from the SSRs. This was done using historical 
estimates of employment for male and female, full-time and part-time by 41 industries for 
local authority districts. Over the years, Cambridge Econometrics has developed 
employment series by type and gender for Local Authority Districts (LADs) based on data 
from NOMIS.  These were used to convert series from SSRs to GORs.  Details of definitions 
of the GORs and their relationship to the  LLSC areas are shown in Table 14.  
 
Regional productivity by industry, and employment data for counties, were used to make 
estimates of GDP for the area  which had to be reallocated from one SSR to another in order 
to define GORs. Other variables were treated in an analogous fashion, using data from CE’s 
counties databank to do the reallocation and create historical data. 
 
More information on output subsequently became available for the GORs.  The most recent 
regional accounts include output data from 1999 to 2006.  The model was finally respecified 
to include the GORs as its regional dimension.   

                                                 
22 Complete consistency is not possible since the various official sources are themselves inconsistent, not least 

because some have been subsequently revised and updated by ONS. 
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10.4 Occupations (25) within industries (41) 

The starting point was information taken from the Census of Population (CoP) for 1981 and 
1991.  This was supplemented by information from the Labour Force Survey (LFS). Industry 
by occupation employment estimates were produced for 1981 and 1991, for the standard 
regions (SSRs) and using SOC 1990 systems of classification.  Details of the occupational 
groupings are shown in Table 13.  Sectoral data were based on the Census of Employment 
(CoE) the Annual Employment Survey (AES) and most recently the ABI. Together with 
information form the Census of Population and LFS, these sources were used to generate a 
series of occupation by industry employment matrices based on 41 industries (SIC92) and 
the old 22 SOC 1990 Sub-Major occupational groups. These were then converted to 25 
SOC 2000 sub-major groups using data from ONS to give the occupational categories 
shown in Table 12.  
 
The conversion process is based on matrices for 1991, from the Census, for England and 
Wales and similar data for the LFS.  These matrices distinguish gender.  They cross classify 
the detailed (2 digit) occupational categories by both SOC 1990 and SOC 2000 categories.   
The matrices are then customised to reflect variations in detailed occupational composition, 
within sectors and over time, to develop a series of convertor matrices at a SOC sub-major 
group level, by MDM industry and by year.  This approach avoids the worst implications of 
applying a fixed convertor.  
 
Historical data on occupational employment for the Government Office Regions (GOR) 
areas were then developed by assuming the same occupational structure within industries 
as for the old SSRs. RAS procedures were used to ensure that these all added up 
consistently. 
  
The CoP data for 1981 and 1991 were enhanced by use of the Labour Force Survey in order 
to provide more up to date information on on-going trends by occupation beyond 1991.  
 
 
10.5 Taking into account data from the 2001 Census 

The publication of data from the 2001 Census allowed a reassessment of the conversion 
process described above.  It is clear from this review that the conversion process did not 
track the changes in occupational structure with great precision.  By 2001 a gap had opened 
up between the converted data and the Census 2001 estimates of occupational employment 
structure.  A further series of adjustments were therefore applied in to allow for “conversion 
error”.  This was undertaken just at an aggregate level, over all sectors.   
 
The LFS also provides data on occupational structure. However because of its limited 
sample size, the use of Census data is essential in obtaining robust estimates at the level of 
detail required.  
 
 
10.6 The detailed industrial estimates 

In order to meet the requirements to extend the occupational analysis to a more detailed 
industrial level, the Database had to be extended to cover additional 2-digit SIC2003 
categories. Since the cornerstone of the employment projections is RMDM, this implied the 
need to obtain industrial data on output as well as employment.  An extended employment 
(and output) Database was developed specifically in order to meet this requirement. This 
has been updated for the present set of projections.   
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The extension of the historical industrial employment elements from the 41 industries used in 
RMDM to the 67 2-digit categories involved disaggregating each of the 41 industries which 
comprise more that a single 2-digit SIC category.  In principle, this is straightforward, 
although it is not quite so easy in practice.  ONS/DfES currently publish sectoral employment 
data at this level of detail (based on the Annual Business Inquiry (ABI)).  These distinguish 
all the SIC 2003 2-digit categories at a UK level.  This includes breakdowns by gender and 
full-time /part-time status.  However, self employment data are not available.  Breaks by 
occupation and spatial area are also much more problematic. 
 
Gaps in the official data were filled by assuming common patterns to those in the nearest 
available aggregate group.  RAS procedures were used to ensure everything added up to 
the official published figures. 
 
 
10.7 Creation of UK historical output data for the new industries 

Output estimates for the additional industries were produced using methods as set out in 
Section 3.  The first step was to construct a time series 1971-2006 of value-added in 
£12003m CVM prices for the 67 detailed sectors.  A number of data sets, all available from 
the Office for National Statistics (ONS), were used to disaggregate the MDM industry data 
1971-2006 to match the detailed industries: 

• detailed index of production (IoP) 
• GDPO index of output 
• 2003 weights: i.e. proportion of industry  output in total output 
• supply and use tables 1992-2004 (SUTS) 

 
Regional equivalents were generated as described in Section 4. 
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Table 14: Government Office Regions and  LLSC areas 
Local LSC  Region LSC code 

(full) 
LSC 
code    
(4 digit) 

NOMIS 
order 

London North GL GL120 GL12 33 
London West GL GL130 GL13 35 
London Central GL GL140 GL14 31 
London East GL GL150 GL15 32 
London South GL GL160 GL16 34 
Milton Keynes, Oxfordshire, Buckinghamshire SE SE260 SE26 40 
Berkshire SE SE270 SE27 36 
Hampshire and Isle of Wight SE SE280 SE28 38 
Surrey SE SE290 SE29 41 
Sussex SE SE300 SE30 37 
Kent and Medway SE SE310 SE31 39 
Norfolk EE EE060 EE06 29 
Cambridgeshire EE EE070 EE07 26 
Suffolk EE EE080 EE08 30 
(Luton and) Bedfordshire EE EE090 EE09 25 
Hertfordshire EE EE100 EE10 28 
Essex EE EE110 EE11 27 
Devon and Cornwall SW SW320 SW32 44 
Somerset SW SW330 SW33 46 
Bournemouth, Dorset & Poole SW SW340 SW34 43 
West of England SW SW350 SW35 42 
Wiltshire (and Swindon) SW SW360 SW36 47 
Gloucestershire SW SW370 SW37 45 
Shropshire WM WM380 WM38 22 
Staffordshire WM WM390 WM39 23 
Black Country WM WM400 WM40 24 
Birmingham and Solihull WM WM410 WM41 19 
Herefordshire and Worcestershire WM WM420 WM42 21 
Coventry and Warwickshire WM WM430 WM43 20 
Derbyshire EM EM010 EM01 14 
Nottinghamshire EM EM020 EM02 18 
Lincolnshire and Rutland EM EM030 EM03 16 
Leicestershire EM EM040 EM04 15 
Northamptonshire EM EM050 EM05 17 
North Yorkshire YH YH440 YH44 11 
West Yorkshire YH YH450 YH45 13 
South Yorkshire YH YH460 YH46 12 
Humberside YH YH470 YH47 10 
Lancashire NW NW220 NW22 8 
Greater Merseyside NW NW230 NW23 9 
Greater Manchester NW NW240 NW24 7 
Cheshire and Warrington NW NW250 NW25 5 
Northumberland NE NE170 NE17 2 
Tyne and Wear NE NE180 NE18 4 
County Durham NE NE190 NE19 1 
Tees Valley NE NE200 NE20 3 
Cumbria 
 

NE NW210 NW21 6 
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Estimates of Output and Employment by LLSC: Expanding the spatial dimension CE/IER 
had previously developed models and procedures that allow the generation of estimates for 
smaller geographical areas, such as those covered by LLSC areas. This provides a firm 
foundation upon which to build the kind of database required. Using these methods, the 
country and regional results were further disaggregated to generate information on output 
and employment for the 47 Local LSCs.  Details are given in Section 4.  
 
This results in the development of the full LLSC Database, which includes employment data 
by sector, gender and type, and where the estimates have been constrained to be consistent 
with corresponding data in the regions and the UK.  
 
The starting points are the ABI 1998-2006 employment data for the LLSC areas for 41 
sectors.  Employment time series data are generated for the 47 LLSC areas by gender and 
status for 41 sectors.  Data by gender and status are generated and scaled to corresponding 
regional data. 
 
They are then extended to cover occupations, assuming common patterns of occupational 
structure within industries as those in the region as a whole.   
 
This Database is the foundation for the projections for the LLSC areas.  The projections are 
developed using a model that relates local area performance in an industry to performance 
in the same industry in the region and the UK over the recent past. This is based on the 
methodology for producing multi-local area forecasts for the Local Economy Forecasting 
Model (LEFM). Further details are given in Sub-section 10.12. 
 
 
10.8 Extending the occupational analysis to cover 67 sectors 

Extending the historical data on occupations to include the 67 detailed industries is 
problematic.  Ideally, it would involve going back to the 1991 Census (and indeed 1981 as 
well) and extracting data for the additional industries and local areas.   As described above, 
the original employment estimates produced for the DfES projections do this for the 41 SAM 
industries. In practice, extending this data set to cover the additional industries is 
problematic for a number of reasons.  Most importantly both SIC and SOC have changed 
significantly.  In addition, the earlier data were only made available for 10 per cent (hard 
copy) or 2 per cent (electronic) sub samples, which makes obtaining robust estimates at this 
level of detail difficult, if not impossible, in many cases.  The LFS sample size is only 
adequate to obtain reliable estimates at a UK level, and even here is not able to provide 
robust estimates for many of the additional industries required, (which almost by definition 
tend to be small). 
 
In the current analysis, historical figures for the additional industries were estimated using 
information already to hand.23  These historical series were then constrained to match the 
other estimates at more aggregate levels. Given that most of the new industries are normally 
small components of larger parts, this procedure generates reasonably plausible results.  An 
RAS iterative procedure was then used to ensure that everything still adds up to the 
published headline totals by industry, occupation, region, etc. This RAS adjustment is not a 
trivial process.  The software used to generate a consistent Database runs to thousands of 
lines of complex computer code. This procedure avoids the major inconsistencies that would 
otherwise emerge between the published headline figures reported by ONS and the sum of 
the detailed parts. 

                                                 
23 A more comprehensive reassessment of the historical record, involving re-interrogation of old Census records 

could be undertaken.  However, given time and resource constraints, it was decided not to attempt this.  
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Extension of the occupational model and Database to cover the additional industries ideally 
requires new and additional data on occupational employment for the additional industries.  
Given the limitations of the LFS in terms of sample size, a key input here is information from 
the 2001 Census of Population.   
 
 
10.9 Development of new regional figures consistent with 2001 Census 

The availability of English regional estimates from the 2001 Census data also offered the 
possibility of constraining the regional estimates to match these.  As noted above, the ONS 
files also contained England & Wales and regional totals. 
 
The figures from the CE/IER models were constrained to match, as far as possible, these 
values (in terms of percentage shares at least).  A complete match was not possible 
because of inconsistencies between the Census estimates and the CE/IER ABI based data. 
 
There were two main steps: 

i. To develop a consistent set of Regional targets, that (as far as possible) matched the 
various data sets, including the ONS 2001 Census figures and CE/IER employment 
estimates. 

ii. To apply these to the detailed data to obtain a fully consistent dataset at regional 
level. 

 
Step 1  
 
The aim of this step was to use the Census 2001 data to develop a set of constraints so that 
the final estimates reflected the observed occupational structure within each English Region, 
as revealed by the Census 2001.  This required that the Census data for 2001 were 
processed to give a consistent array of employment: 
 

• 12 Regions (rows) by  
• 9 SOC major occupational groups (columns) 

 
for males and females separately.  The regions included the countries of Wales, Scotland 
and Northern Ireland.  The key elements are described in Table 15. 
 
The Row targets were the total levels of employment in each Region in 2001 by gender 
from the CE/IER RMDM dataset (12 numbers each for males and females)  This is referred 
to as RRk where k runs from 1 to 12.   
 
The Column targets (RCj) were the CE/IER RMDM estimates of total occupational 
employment by the 9 SOC major groups for the UK (j=1,9), for males and females.    
 
The initial array elements CECk,j were the Census 2001 estimates of occupational structure 
(proportions of total employment) within each LLSC, multiplied by the Row targets.  The 
proportions came from the D6560 and D6562.xls files and the corresponding Wales, 
Scotland and Northern Ireland data. 
 
The final values of the array elements were the result of an RAS process to reconcile the 
original CECk,j values with the Row and Column targets.  The CECk,j values are 
successively scaled by the ratio of the row or column target to the row or column sum of the 
CECk,j values. 
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Table 15: Generation of a Consistent set of Regional Targets 
 

Region Occ1 Occ2 Occ3 Occ4 Occ5 Occ6 Occ7 Occ8 Occ9 Row 
target 

Column 
target 

RC1 RC22 RC3 RC4 RC5 RC6 RC7 RC8 RC9  

LO CEC1,1 CEC1,2 CEC1,3 CEC1,4 CEC1,5 CEC1,6 CEC1,7 CEC1,8 CEC1,9 RR1 
SE  CEC2,1 CEC2,2 CEC2,3 CEC2,4 CEC2,5 CEC2,6 CEC2,7 CEC2,8 CEC2,9 RR2 
EE CEC3,1 CEC3,2 CEC3,3 CEC3,4 CEC3,5 CEC3,6 CEC3,7 CEC3,8 CEC3,9 RR3 
SW          RR4 
WM          RR5 
EM    etc      RR6 
NW          RR7 
YH          RR8 
NE          RR9 
WA          RR10 
SC          RR11 
NI          RR12 
 
 
Step 2 
 
Having obtained a consistent set of Regional occupational targets, these were used to 
constrain the more detailed occupation by gender estimates that also have industry and 
status dimensions. 
 
The full data set also has a time dimension, so the question of how this needs to be rolled 
out both back in time and into the future also had to be addressed. 
 
The existing occupational model already contained procedures to do this, including 
generating a full time series.  This was done in such a manners so as not to disrupt the UK 
results.  This entailed the development of a further and similar RAS process to those 
described in more detail below for the LLSC areas (see Sections 10.12-10.15).  This resulted 
in a set of (English) Regional results that were consistent with the original UK estimates, and 
with the headline estimates of occupational structure (in terms of shares) by region from the 
2001 Census.  These targets were then used for the more detailed set of regional results (by 
detailed industry, gender, status and detailed occupation) before extending them to the 
LLSC level.   
 
 
10.10 Occupations within LLSC areas 

The basic assumptions adopted to generate the occupational estimates at an LLSC level are 
common occupational structures within each industry as at regional level. 
 
Iterative methods (RAS procedures) are used to ensure that LLSC totals are consistent with 
other regional targets24. 
 
The main steps are therefore as follows: 
 
• LFS and CoP data are used to determine overall occupational structure at LLSC level. 
• These figures are constrained to match regional totals, using a RAS procedure (ensuring 

consistency by occupation, gender and status for all LLSC areas). 
• A final RAS process is undertaken to ensure consistency across all the main dimensions 

(region x 67 industries x gender x status x occupation). 
                                                 
24 For details of the RAS procedures, see Section 12. 
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These procedures are now described in greater detail. 
 
 
10.11 Developing the Local LSC results: Detailed technical description 

As noted above, at national and regional level, the following data arrays were generated: 
 
67 arrays (1 for each of the most detailed industries) containing: 

• 37 years (1981-2017); 
• 25 occupations (SOC 2000, Sub-major groups); 
• 6 gender status categories (FT/PT/SE). 

 
Procedures were developed to generate LLSC versions of these.  The LLSC arrays sum 
across LLSC areas to get regions (and then sum across regions to get the UK). 
 
The regional results (and UK ones) were produced first, using the standard CE RMDM 
methodology, combined with the IER’s occupational model, as described above in Sections 
4 and Sub-sections 10.3-10.9 above. 
 
The LLSC level results were obtained using a similar procedure to that adopted in CE/IER’s 
Local Economy Forecasting Model (LEFM).   This involved a process of establishing 
relationships between the local data, disaggregated by industry and the regional equivalents.  
The data were constrained to meet various local constraints.  The new method differs in a 
number of respects from the LEFM approach as detailed below.   
 
The standard LEFM method involves: 
 
1. Extracting ABI based sectoral data to produce the historical foundation for the analysis. 
2. Generating local sectoral trends using regression analysis, which form the basis of the 

projections by sector. 
3. Expanding this to cover gender and status within each sector. 
4. Applying local, industry and gender status specific, occupational structures using the 

assumption of common occupational structures within industries using a programme 
called LEDAP.  

5. Invoking an iterative RAS process to ensure that the local occupational structure at a 
SOC sub-major group level matches the structure from the Census.  

 
Together, steps 4 and 5 generate local occupational employment structures consistent with 
Census of Population and other data. 
 
In the approach adopted here, the first 3 steps were replaced by CE’s new method for 
generating the sectoral data at an LLSC data, as described in Sub-section 10.8 above.  The 
CE estimates by industry and gender/status were already in a form that ensures adding up 
to regional totals.   
 
Steps 4-6 were replaced by methods which are, in many respects, analogous to the LEFM / 
LEDAP process.  These involved generating occupational employment structures by gender 
and status for each industry within the LLSC.  As for LEFM, this was done by generating 
LLSC results by occupation, assuming a common structure to the regional level within each 
industry and gender / status category.  RAS processes were used to ensure consistency and 
adding up to regional totals by industry and gender /status.   
 
Unlike the LEFM / LEDAP method, this was done for all LLSC regions simultaneously. 
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The results from this process were applied to the CE sectoral data to get the first round 
estimates of employment levels by occupation.   
 
However, it is desirable to ensure that, as far as possible, the LLSC data match independent 
Census 2001 estimates and that they sum to the desired regional totals.  The former 
objective can only be achieved in part, due to inconsistencies between the Census data and 
other sources.  The latter can be strictly enforced.  In order to achieve these objectives, the 
detailed estimates of employment levels were adjusted using a  RAS procedure,  across 
groups of LLSC areas to match regional totals.  This process is described in detail below. 
 
 
10.12 Use of data from the Census of Population 2001 

As noted above, the Census 2001 data were used to impose high level constraints at 
national level and also at a LLSC level. 
 
These include aggregate LLSC results by SOC Major group, summed across all industries 
and status categories. These were constrained to match the overall regional figures or 
targets (obtained as described in Section 10.10). 
 
Aggregate data on LLSC occupational structure were obtained from publicly available ONS 
Census files.  These included D6580.xls and the separate estimates for males and females 
in the files D6560.xls and D6562.xls.  These files contain LAD data by 9 major occupational 
groups.  By summing over LADs, LLSC estimates were generated.  The ONS files also 
contain England & Wales and regional totals. 
 
The figures from the CE/IER models were constrained to match, as far as possible, these 
values (in terms of % shares at least).  A complete match is not possible because of 
inconsistencies in the Census estimates and the CE/IER ABI based data. 
 
There were two main steps: 
 

1) Step 1, to develop a consistent set of  LLSC targets, that (as far as possible) 
reconcile the various data sets, including the ONS 2001 Census figures and CE/IER 
employment estimates  (the latter based on the various other sources used to 
generate the initial Regional estimates); 

2) Step 2, to apply these to the detailed employment estimates in order to obtain a fully 
consistent dataset. 

 
Step 1  
 
The aim of this step was to use the Census 2001 data to impose a set of constraints so that 
the final estimates reflect the observed occupational structure within each LLSC as revealed 
by the Census 2001.  This requires that the Census data for 2001 were first processed to 
give an array of employment levels: 
 

• 47 LLSC areas (rows) by  
• 9 SOC major occupational groups (columns) 

 
for males and females separately, that is consistent with the ABI based employment 
estimates produced at regional level by the CE/IER RMDM model.  The key elements are 
shown in Table 16. 
 
The Row targets were the total levels of employment in each LLSC in 2001 by gender from 
the CE/IER RMDM dataset (47 numbers each for males and females).  This is referred to as 
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CERk, where k runs from 1 to 47.  For some purposes it may be easier to conceive of 9 sets 
of row targets, grouped into the 9 English Regions (i.e. 9 sets of ks, the number of elements 
in each set depending upon the number of LLSC areas within each region). 
 
The Column targets were the CE/IER RMDM estimates of total occupational employment by 
SOC major group in each region, for males and females,  (where  k=1,9 are the English 
Regions and j =1,9 the SOC 2000 occupational major groups (CECk,j)).   There were 
therefore 9 sets of occupational targets, one set for each region.25 
 
The initial array elements, Ai,j, are the Census 2001 estimates of occupational structure 
(proportions of total employment) within each LLSC, multiplied by the Row targets.  The 
proportions come from the D6560 and D6562.xls files.   
 
The final values of the array elements are the result of an RAS process to reconcile the 
original Ai,j values with the row and column targets.  The Ai,j values are successively scaled 
by the ratio of the row or column target to the row or column sum of the Ai,j values. 
 
Step 2 
 
Having obtained a consistent set of LLSC occupational targets these were used to constrain 
the more detailed occupation by gender estimates that also have industry and status 
dimensions. 
 
The full data set also has a time dimension, so the question of how this needs to be rolled 
out both back in time and into the future was also addressed. 
 
The results from the main regional occupational model provided the other set of detailed 
targets that the final RAS process needed to meet.   
 
 A prior stage created an amended set of regional results that met these constraints, (as set 
out in Section 10.10). 
 
 
10.13 Generating consistent estimates for 2001 

The process described in Step 1 above generated, for each region (and for each gender), a 
set of LLSC targets of occupational employment by SOC major group.  There were 9 of 
these for each LLSC (for each gender). The number of sets of these within each region 
varied, on average there were 5 sets.  In total, across all the regions, there were, of course 
47 such sets.  As a group, within each region, these targets provided one wing of the RAS 
process. 
 
The second wing was provided by the detailed estimates of employment from the CE/IER 
regional models. These formed the Regional targets.   These comprised estimates of 
detailed occupational employment (25 SOC sub-major groups), by industry, by status and by 
gender, for the region as a whole.  Given that this was done separately for each gender, 
there were some 5025 targets (25 SOC * 67 industries* 3 status groups) for each region.   
 

                                                 
25 A regional adjustment was applied prior to this to ensure the overall regional results form the Census  were 

reflected in the results.  This entailed a further and similar RAS process to that described here, to end up with 
a set of (English) Regional targets that were consistent with the UK estimates.  This involved using data for  
Scotland, Wales and NI as well.  
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The key steps in the RAS process were then: 
 
The detailed LLSC results across these various dimensions were summed (for each gender 
separately) across all the LLSC areas within any region and the results compared to the 
regional targets.  Ratios of the Regional target to this sum were formed and these 5025 
ratios were used to scale every corresponding element in the array. 
 
The full set of detailed results were then summed to get revised occupational major group 
totals for each LLSC (again for males and females separately). The 9  x  5 (or so) ratios of 
the LLSC target to this sum were then formed and applied to each corresponding element in 
the aggregated array.  This was done for every SOC sub-major group within a SOC major 
group, for every industry and for every status category. 
 
Steps i) and ii) were repeated until the solution converged. 
 
 
10.14 Results for all other years 

In principle, this process needed to be rolled out to cover all the historical estimates and the 
forecasts, (the full database covers 1981-2017).  In practice, there were no Census data to 
provide the constraints developed in Step 1 for other years. 
 
In order to reflect the same kinds of adjustments, the following procedures were adopted:   
 
Before (the RAS) and after (the RAS) adjustment factors were calculated for 2001, 
separately for each gender.  There are effectively 5,025 of these ratios (one for each SOC 
sub-major group, each industry and each status category), for each LLSC.  
 
These ratios were then applied to the corresponding estimates for all other years. 
 
These revised figures were then constrained to match the 5,025 regional totals 
(distinguishing occupational sub-major group, industry status and, of course, gender). 
 
A further RAS process was developed to ensure that they matched the CE LLSC estimates 
by industry and gender based on ABI and other sources (as described in Sub-section 10.8). 
These procedures imposed the constraint that they do match (when summed over all 
occupations). 
 
Steps iii) and iv) were then repeated, and a new check carried out until the process 
converged. 
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Table 16: Generation of a Consistent set of LLSC targets 

LLSC Occ1 Occ2 Occ3 Occ4 Occ5 Occ6 Occ7 Occ8 Occ9 OccTotal 
EM total CEC1,1 CEC1,2 CEC1,3 CEC1,4 CEC1,5 CEC1,6 CEC1,7 CEC1,8 CEC1,9  
EM010          CER1 
EM020          CER2 
EM030    Ai,j      CER3 
EM040          CER4 
EM050          CER5 
EE total CEC2,1 CEC2,2 CEC2,3 CEC2,4 CEC2,5 CEC2,6 CEC2,7 CEC2,8 CEC2,9  
EE060          CER6 
EE070          CER7 
EE080     Ai,j     CER8 
EE090          CER9 
EE100          CER10 
EE110          etc 
GL total CEC3,1 CEC3,2 CEC3,3 CEC3,4 CEC3,5 CEC3,6 CEC3,7 CEC3,8 CEC3,9  
GL120           
GL130           
GL140     Ai,j      
GL150           
GL160           
NE total etc          
NE170           
NE180     Ai,j      
NE190           
NE200           
NW total etc          
NW210           
NW220           
NW230           
NW240           
NW250           
SE total           
SE260           
SE270           
SE280           
SE290           
SE300           
SE310           
SW total           
SW320           
SW330           
SW340           
SW350           
SW360           
SW370           
WM total           
WM380           
WM390           
WM400           
WM410           
WM420           
WM430           
YH total           
YH440           
YH450           
YH460           
YH470           
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11 Sources and General Methods 

11.1 Main sources 

The Office for National Statistics (ONS) is responsible for most of the economic and labour 
market statistics upon which this analysis is based.  Many of the data are made available via 
the National Online Manpower Information System (NOMIS). 
 
ONS is responsible for most of the key economic statistics upon which RMDM is based, 
including the UK National Accounts and the Input-output Tables.  This includes indicators 
such as: 

• Output and related indicators; 
• Wages and prices; 
• Trade statistics; 
• UK Balance of Payments; 
• Regional Accounts. 

 
ONS is also responsible for the Annual Business Inquiry (ABI). As well as providing 
information on output, this is the most important source of information on industry 
employment levels.  
 
ONS also undertakes the Labour Force Survey (LFS), as well as the more infrequent 
Census of Population. These two sources provide information on key aspects of employment 
structure, such as occupational employment, self-employment and the various information 
on flows and age structure needed for replacement demand estimates.  
 
 
11.2 General approach and methods 

The general approach adopted can be summarised in a few words: 

Underlying the whole set of projections is the use of a detailed multisectoral macroeconomic 
model. This is described in Sections 3 and 4 above. 

All published official data on employment have been used. The data within the models and 
data base are constrained to match the official sources. 

Where there are inconsistencies between official sources, the industrial information 
(currently ABI based) is given precedence.  

All the employment data are constrained to match headline figures published by ONS in 
Labour Market Trends / Economic and Labour Market Review and similar publications.26 
This is achieved using so called RAS iterative methods, as described below.  

Where no official data are published, estimates are generated by assuming common 
patterns to the next level of aggregation up at which official estimates are available.  

 
 

                                                 
26 In 2007, Laobur Market Trends (LMT) merged with Economic Trends to be published in a new on-line and print 

journal – Economic and Labour Market Review (ELMR). The ELMR draws together expert research and 
analysis to build an up-to-date, comprehensive and unique statistical picture of the UK economy and labour 
market. ELMR has summary tables similar to LMT which are downloadable as Excel files which summarise 
the latest official employment estimates.  
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Occupational estimates and self-employment estimates are based on information from the 
Census of Population and the LFS. 
 
 
11.3 The RAS Iterative Process 

The detailed employment data can be conceived of in terms of multi-dimensional arrays with 
the following dimensions: 
 
Industries (67 2-digit SIC categories); 
Geographical areas (47 English LLSC areas plus the 3 other countries within the UK); 
Occupations (25 sub major groups of SOC 2000) 
Gender; 
Status (full-time, part-time, self-employment); 
Time *years from 1981-2017). 
 
ONS publish various headline statistics for certain aggregate elements of these arrays 
(typically sums across one or more dimensions). 
 
An iterative process, based on the so-called RAS procedure, is used to develop the detailed 
elements within the arrays in such a way that the various constraints are met.   
 
In two dimensions, a RAS procedure involves taking a two dimensional matrix of numbers 
and progressively and alternatively:  
forming row or column totals; 
calculating a ratio of these compared with some target values (typically provided by ONS 
figures); 
multiplying the rows or columns of the array by that ratio; 
re-summing and repeating the process. 
 
Typically this process delivers a new array which matches the desired row and column totals 
within a comparatively few iterations (normally 20-30).   
 
In developing the database complex procedures have been developed which repeat this 
essentially simple process across all the dimensions above simultaneously, using 
constraints, which are, more often than not, incomplete.  
 
 
11.4 Treatment of Agriculture 

The Agriculture, Forestry and Fishing sector poses some particular problems.  There is a 
paucity of data in official sources for this sector.  The ABI and its predecessors have all had 
problems in obtaining comprehensive coverage of this sector. In the ABI for 2001 for 
example, some information is provided on Agriculture at regional level.  However, at LLSC 
area level there is a Nomis flag for the heading 01: Agriculture, hunting, etc, which states:  
"that these figures are aggregates from which agriculture class 0100 (1992 SIC) has been 
excluded".  Some old estimates of agriculture by old county are available for the early 1990s 
and these are combined with the regional data to create the estimates for agriculture for the 
LLSCs. 
 
Hence, there is a difference in data availability at regional and sub-regional level.  MAFF 
have undertaken their own surveys, which are on a somewhat different basis (including 
“unpaid” family workers, for example).  ONS and IER/CE are aware of these problems and 
have attempted to take them into account when providing overall employment estimates by 



WORKING FUTURES 2007-2017:  TECHNICAL REPORT 
 

 63 

adopting scaling procedures to ensure that spatial disaggregates sum to national and 
regional totals.  However, the limitations of these estimates need to be flagged up to users.    
 
 
11.5 Northern Ireland 

Data for Northern Ireland are collected and published on a different basis to those for Great 
Britain.  The present estimates make use of all published data.  Gaps are filled by the same 
kinds of procedures adopted  for producing the additional sectors and geographical areas as 
described in Section 10.  The estimates for Northern Ireland should be regarded as 
indicative of general trends and not precise estimates of employment levels. 
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12 LLSC Level Results 

12.1 Rationale for producing local level projections and their limitations 

These notes are intended to accompany the detailed occupational employment projections 
produced for the Local arms of the Learning and Skills Council (LLSC areas).  They explain 
how the numbers have been generated and their limitations. 
 
The changing policy environment for skills has placed renewed emphasis on the local level, 
resulting in a demand for ever more detailed information, focussing on local trends. The 
main aim of generating local projections is to provide a quantitative benchmark of labour 
market prospects for the local area concerned. This is based on the same macroeconomic 
scenario and assumptions as for the broader national projections.   

It is important to emphasise that these local level projections are based solely on secondary 
data sources as described below.  The local results are tied to the particular national and 
regional scenario described in the Overview Report, Wilson et al. (2006a).  They do not 
incorporate any specific local knowledge or insight and are intended as a starting point for 
further analysis rather than a projection of what is most likely to happen.  They represent one 
possible future, based on the assumption that employment patterns in the LLSC area 
continue to maintain the same relationship with the regional level as in the recent past. 
Sectors which have performed relatively poorly, are assumed to continue to do so and vice 
versa. This is not inevitable. In particular it does not take into account any local “surprises”. 
These may be welcome (such as a major inward investment), or not (as in the case of a 
major closure).   Moreover, local agencies and organisations may be able to break away 
from past trends. The results should be seen as providing a starting point for debate rather 
than the final word.  
 
Key drivers of changing skill requirements at local level are similar to those at national level.  
These include: 

• technological change - especially information and communications technology (ICT), 
which is affecting both the products and services produced as well as the way they 
are produced, resulting in increased demands for IT skills across a range of sectors 
and occupations; 

• competition and changing patterns of consumer demand - which have increased the 
emphasis on customer handling skills; 

• structural changes - including globalisation, sub-contracting and extension of supply 
chains, emphasising the need for high quality managerial skills (across a greater 
range than previously and at a greater depth) at various levels; 

• working practices - such as the introduction of team- or cell-based production in 
engineering, and call centres in financial services, resulting in increased demand for 
communication and team working skills; while more generally there has been an 
increase in labour market flexibility; and 

• regulatory changes -  as well as increased concern about environmental issues, 
which have made important skill demands upon staff for some key sectors, including 
construction and finance; (survey evidence suggests that regulatory/legislative 
change is a particularly important driver of skills change in the public sector). 

 
The results at a local level reflect all these factors although they are not dealt with explicitly 
in the local case. 
 
The production of such a set of projections for a particular   LLSC area should not be seen 
as the end of the process.  Rather it is best regarded as part of an ongoing process of 
improving understanding about what is going on in the local area.  This understanding can 
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then guide local policy makers and other actors (including individual workers, students and 
employers) to better decisions.  The main benefits can be summarised as follows: 
 

• The aims and objectives of policy intervention can be made clearer and the ability to 
evaluate policy can help, hopefully, to establish a virtuous circle. 

• Such projections can provide a focus for discussion and co-operation and may help 
to breakdown old misperceptions about local markets. 

• The projections should enable those involved to take more strategic actions, rather 
than a fire-fighting approach to problems, as the implications of current trends and 
outcomes for the future are explicitly explored. 

• Finally, the projections can also provide guidance to individual actors (including 
employers and (potential) employees) enabling them to make better decisions about 
their own futures. 

 
 
12.2 Limitations of the data  

As noted above, the three Working Futures projects have required forecasting over half a 
million individual time series.27  This is has involved generating a very detailed employment 
database – by far the most detailed ever produced for the UK – and in this respect, the 
projects have already generated considerable value added.  However, it is important to 
recognise that the data are not without limitations.  This gives rise to a number of concerns 
about how the data should be used and reported.  The limitations arise from two elements of 
the procedure which has been used to produce the projections.  First, the projections are 
based upon survey data that were not originally designed or developed to produce precise 
estimates at this level of disaggregation.  Second, the survey data have been used to 
calibrate an econometric forecasting model and a set of disaggregation procedures.  
Forecasting is as much an art as a science and requires considerable judgement on the part 
of the researcher especially when the forecast horizon is as much as 10 years ahead.  Any 
errors in the forecaster’s ability to predict the future will result in inaccuracies in the 
projections.  These will be amplified the further into the future that the projections are 
considered, due to the inter-linkages between the sectors and regions, and the feedback 
mechanisms, which permeate the model structure.  The extent to which the historical base is 
inaccurate due to the first data limitation further exacerbates this problem. 
 
It is important to note that the greater the sectoral and spatial disaggregation the more 
sensitive the results will be, as some sectors are expected to be very small and at the same 
time exhibiting large variations.   
 
When considering this question a distinction needs to be made between statistical reliability 
and the provision of useful LMI at a detailed level.  If strict rules regarding statistical 
robustness are applied to decide what level of sectoral and occupational disaggregation can 
be provided at LLSC, there is a danger of throwing the baby out with the bath water.  The 
official surveys carried out by ONS are (with a few exceptions) not designed to provide 
statistically robust estimates at this level of detail.  Following such rules would restrict what 
might be reported to very broad aggregates, which are not very helpful to those in the LLSC 
areas and SSCs charged with monitoring detailed trends. 
 
IER/CE have addressed this issue for a number of years in providing results based on their 
Local Economy Forecasting Model (LEFM) methodology. This is based on the notion of 
providing “benchmark” estimates and projections, using the most detailed data where they 
are available for the local level, in combination with broader national and regional trends 
where they are not.  While not subject to the normal tests of statistical precision, such 
                                                 
27 That is: Sector (67) * occupation (25) * LLSC (47 areas plus Scotland, Wales and Northern Ireland) * 

gender/status (6) = 512,550 separate time series. 
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estimates can provide useful and informative LMI for those operating at the local level.  
Other consultants have adopted similar solutions.   
 
In providing such information it is important that the user is aware of its limitations (as well as 
avoiding any problems of confidentiality).  However, this is arguably much more useful than 
suppressing the detail at an early stage.  This solution requires that such detailed 
information is only made available to a restricted audience.  It is also necessary to ensure 
that this audience is aware of its limitations and responsible in its use and dissemination.   
 
Thus, while the projections of employment are based on best practice, both the historic 
patterns of employment and the forecast projections have inbuilt uncertainties of differing 
kinds. These uncertainties need to be considered when utilising the data. Forecasts of this 
kind should not be regarded as suitable for detailed manpower planning. Rather they should 
be considered to be benchmarks for consideration of likely future trends.28 Above and 
beyond this general caution, it is useful to provide users with some additional guidelines to 
interpreting and utilising the historic and forecast data. 
 
The next sub-section outlines the issues involved in developing such guidelines, and 
suggests some ‘rules of thumb’ for publication and for unpublished data analysis.  There are 
two main issues to consider when developing a set of guidelines to interpreting and using 
the data: 
 

• statistical precision and robustness; 
• confidentiality. 

 
The first issue is discussed in more general terms in Section 13.   The second is discussed 
in detail in Section 14. 
 
 
12.3 Problems and issues in developing guidelines 

First, it should be emphasised that any recommended guidelines can only ever be ‘rules of 
thumb’, rather than based on precise statistical analysis. Given the nature of the data, which 
have been constructed from a variety of different sources, it is not possible to attach precise 
margins of error to the historic estimates. For example, while the FT/PT status information 
comes from the ABI, the SE numbers are derived from the LFS. The latter is a considerably 
smaller database and thus has larger margins of error. Moreover, given the complexity of the 
forecasting model, and the subsequent RAS-based disaggregation methodologies, it is not 
possible to generate ‘forecast errors’ such as those that would be available from a single 
equation forecasting methodology. However, some general ‘rules of thumb’ can be 
recommended for using the data.  These are based on the statistical rules adopted by ONS 
when publishing employment estimates. 
 
ONS recommend using minimum cell sizes of 10,000 (grossed up), when presenting data 
based on the LFS.  This is based on standard statistical theory and reflects the size and 
structure of the LFS sample.  This is therefore a sensible ‘rule of thumb’ to adopt when 
publishing estimates which are based on such data.  Given that there are 25 SOC Sub-Major 
group occupations to be distinguished in each sector, this suggests a minimum size for an 
industry of approximately 250,000.  The sectors chosen as the basis for reporting in the Main 
Report all meet this criterion. 
 

                                                 
28 As an example, if a proportion is forecast to change from, say, 47% to 53% over the course of the next 

decade, this should be interpreted as saying that the proportion will remain around one half (and possibly 
rise), rather than concluding that it is going to increase by precisely 6 percentage points. 
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The full Database provides estimates of employment at a much greater level of detail than 
this criterion would permit.  These have been constructed by using the information that ONS 
are prepared to publish, including the raw ABI data and subsequent official estimates (which 
are subject to frequent revision).  Such estimates can provide useful information and 
intelligence to users about detailed employment levels and trends.  However, some caution 
is required when using such data and there are strict limitations on what can be published by 
the user due to concerns about confidentiality. 
 
The Working Futures employment estimates reflect the 2006 ABI and related revisions.  
ONS have recently published revised aggregate time series data and these have also been 
incorporated into the estimation procedures.  The time series data currently made available 
by ONS for Great Britain are adequate to provide most, but not quite all, of the 67 detailed 
industry categories (see the discussion in Section 13 below). 
 
At a regional level, the problems are more acute.  ONS are not prepared to release data at 
such a detailed industrial level when cross-classified by region.  Apart from construction, the 
categories normally separated out by ONS all form part of the service sector.  Only broad 
aggregates are made available for the other sectors. 
 
These problems are even more severe at a local level. For LLSC areas, a very large number 
of the 67 detailed industries fall far short of the 10,000 criterion (again, see the discussion in 
Section 13 for further details).  Even at a regional level, a number of the detailed industries 
are problematic.  In many cases, this is because there simply is no employment in that 
category.  In others the numbers are too small to satisfy ONS’s concerns about 
confidentiality.  In particular, many of the 67 detailed industry categories would fall foul of the 
terms of Statistics of Trade Act at an LLSC level, even if the estimates were statistically 
robust. 
 
The above discussion highlights that there are real problems in developing reliable data at 
the levels of detail that analysts and policy makers would ideally like to have access to.29  
One response to this would be to limit the amount of detail at which the projections work is 
undertaken.  This would be very restrictive and would severely limit the level of detail that 
could be made available to those with an interest in such information, both within sectors 
and at an LLSC level. Instead, a less restrictive approach has been adopted here.  When 
generating the projections, full details have been maintained, while maintaining a strict 
control on the release of such data into the public domain to prevent misuse. 
 
A clear distinction needs to be made between statistical reliability and the provision of useful 
labour market information (LMI) at a detailed level.  If strict rules regarding statistical 
robustness are applied to decide what level of sectoral and occupational disaggregation can 
be provided at the LLSC level, it would not be possible to provide much detailed data at all.  
The official surveys carried out by ONS are (with a few exceptions) not designed to provide 
statistically robust estimates at this level of detail.  Following such rules would restrict what 
might be reported to very broad aggregates, which are not very helpful to most users.  
However, in providing such detailed information it is important that users are aware of its 
limitations (as well as avoiding any problems arising over confidentiality). Nevertheless, it is 
arguable that this is more useful than suppressing the detail.  
 
The reliability of both the historical and forecast data will fall with greater sectoral and spatial 
disaggregation.  Accordingly, it has been necessary to agree precisely at what level of 
aggregation public access should be made available and what restrictions need to be placed 
upon the use of the data and the further dissemination of information based on this material. 
                                                 
29 Note also that this discussion refers to total employment, across all occupations. Adding an occupational 

dimension exacerbates the problem enormously. 
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These considerations need not inhibit the presentation of the most detailed information, 
complete with the appropriate caveats, to groups of users within LLSC areas and the SSCs, 
for example. However, such users need to be made aware of the limitations of these data 
and of the legal constraints on their use. Note that all users must be covered by a Chancellor 
of the Exchequer’s ‘Notice’ (as is required for access to the ABI data via NOMIS). 
 
In order to stay within the terms of the Statistics of Trade Act, limits have had to be imposed 
on how far to go in placing the most detailed data into the public domain. For published 
documents and information generally available on public websites, the 25 industries defined 
in the Main Report set the limits at a UK level. This is broadly consistent with the limits set by 
ONS for the LFS, given the requirement to report on occupational detail within industry. At 
regional level, a more limited number of sectors is appropriate. Any data to be published at 
an LLSC level would need to be even more aggregated. 
 
In developing the rules, three possibilities were explored: 
 
i. The first was to adopt a common set of categories across all geographies that ensure 

that all the data provided were both statistically robust and did not fall foul of the 
confidentiality constraints, regardless of the level of spatial detail. This would ensure 
that comparable data are available for all areas. However, it would have implied quite 
draconian criteria in order to ensure that the smallest areas meet the constraints, 
especially when breakdowns by gender, employment status and occupation are 
included. 

 
ii. The second alternative was to try to develop a general set of rules regarding dis-

aggregation based on individual cases. This would allow for more detail in some local 
areas than in others but would make comparison across areas more problematic. 
However, it would be incredibly time-consuming to develop such a piecemeal 
scheme and for this reason it was not adopted. 

 
iii. The third possibility was to allow users to access different levels of sectoral and other 

detail, depending upon the geographical area covered and the size of employment in 
the cells concerned. Using the rules adopted by ONS for publication of LFS and other 
data as a guide, rules of thumb have been developed to guide users as to what is 
publishable and what is not.  

 
The basic rule adopted is that individual cells to be reported should not contain fewer than 
10,000 people. In most cases, the broader categories adopted in the Main Report meets this 
criterion (as long as the data are not cross-classified by another major dimension such as 
occupation). For example, the 25-fold industry breakdown used in the published reports is 
certainly feasible for most of the regions and countries of the UK, if occupation is not also 
used. However, including occupation as well poses serious risks of problems of statistical 
imprecision. 
 
Thus for data to be published, it is recommended that a general rule of a minimum of 10,000 
individuals per cell be adopted.  While the ABI would technically permit a smaller minimum 
for the historic series on industrial employment estimates, the projections also use LFS data 
to supply self-employed statistics as well as breaks by occupation.  There is also the issue of 
forecast errors in any analysis involving projections for the future.  Using a single criterion 
provides a simpler rule than adopting different criteria according to whether historic or future 
projections are being analysed. However, this is a general guideline and, occasionally, it 
may be breached for some cross-classifications of the data. 
 
For any unpublished analyses of the projections, then a more lenient criterion can be 
adopted. While essentially arbitrary (given that it is not possible to assign forecast errors), a 



WORKING FUTURES 2007-2017:  TECHNICAL REPORT 
 

70 

sensible absolute minimum cut-off could be 1,000 individuals.  Figures are rounded within 
the Main Report to the nearest 1,000, and thus it would be inappropriate to consider levels or 
changes which are less than this.  However, some degree of decision making on the part of 
the user still needs to be made, since, for disaggregated sectors, a change of 1,000 may be, 
proportionately, very large, albeit not robust. 
 
For cases in between 1,000 and 10,000, it is difficult to prescribe general rules, and an 
element of judgement is required of the user.  At an industry level, and focussing just on 
employees, the limits set by ONS in publishing ABI data can be used as a general guide.  If 
ONS do not regard estimates as publishable then the equivalent figures should not be 
published.  Where the focus is on self employment or upon occupations an even more 
stringent cut off should be applied, since these are based on LFS data. 
 
 
Summary of Guidelines 
 
PUBLISHED DATA: Ideally, a minimum of 10,000 individuals per cell 
 
UNPUBLISHED DATA: An absolute minimum of 1,000 individuals per cell 
 
 
12.4 Confidentiality 

There are a number of important issues regarding the release of very detailed information on 
employment into the public domain and which need to be carefully considered in the context 
of using the data.  In particular, there are legal restrictions which limit the extent to which 
such information can be published.  Contravening these limits would fall foul of the terms of 
the Statistics of Trade Act, 1947 (and its successors), which prohibit publicly collected data 
being disseminated in such a manner as to enable the identification of individual enterprises 
or individuals. 
 
The level of detail provided, particularly for the more highly disaggregated series, would 
allow individual enterprises to be identified in some cases, and thus access has to be 
restricted.   
 
Users should read Section 14 carefully to ensure that they understand their legal 
obligations. 
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13 Statistical robustness 

13.1 Background 

The discussion in Sections 10 and 11 highlighted the problems raised by trying to develop 
an employment Database with so many dimensions, given the current data available from 
official sources.  The main problems relate to: 
 
• statistical precision and robustness; and to  
• confidentiality. 
 
The first issue is addressed here, the second in the following section. 
 
 
13.2 Statistical robustness 

Although it has been possible to develop a very detailed employment Database, covering all 
the various dimensions of interest to the LSC and its partners, it is important to recognise 
that this has its limitations.  Given the various dimensions required (sector, gender, 
employment status, occupation and local area), the full Database comprises around half a 
million time series.30 Such detailed breakdowns can only ever be indicative, since they are 
based on survey estimates that were not designed to produce precise estimates at this level 
of detail.  
 
The rules ONS adopt when publishing employment estimates are briefly summarised below.  
These can be used as guidelines in assessing the robustness and precision of the data in 
the Database. 
 
It is important to recognise that, without enormous resources, it is not possible to monitor 
and quality assure every one of these series.  CE/IER have checked to ensure that the basic 
trends and structural features of the data are sound but it is impossible to check and validate 
every series, especially at local level.  The detailed projections are therefore provided on a 
caveat emptor basis.  The aim is to provide a useful benchmark for consideration rather than 
a fully thought out, local level forecast for each LLSC area. 
 
Given the nature of the Database, which has been constructed from a variety of different 
sources, it is not possible to attach precise margins of error to the estimates.  In order to help 
users in deciding what weight to attach to the various estimates, some general  “rules of 
thumb” have been developed.  These are based loosely on the statistical rules adopted by 
ONS when publishing employment estimates.  
 
As noted in Section 12, ONS recommend using minimum cell sizes of 10,000 (grossed up), 
when presenting data based on the LFS.  This is relevant for the Database, since the 
occupation estimates and self-employed numbers are based primarily on this source.  Given 
that there are 25 occupations to be distinguished in each sector, this suggests a minimum 
size for an industry of approximately 250,000 if occupational data are to be published. 
 
These rules have been used to decide on the levels of detail, which should be published and 
in indicating the reliability of the more detailed data. 
  

                                                 
30  That is: Sector (67) * occupation (25) * LLSC (47 areas plus Scotland, Wales and Northern Ireland) 
* gender/status (6) = 512,550 separate time series. 
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13.3 ONS practice on release of employment data 

ONS do not publish consistent time series information on employment cross-classified by 
region (let alone by LLSC area) at the 41 industry level of detail.  Detailed information on self 
employment is even less reliable, being based on the Labour Force Survey (LFS), the 
sample size of which is inadequate to provide the kind of detail required here.  Because of 
differences in the way data are collected for Northern Ireland, information for the whole of 
the UK is not available on a consistent basis.   
 
Nevertheless, it is possible to generate estimates at this level of detail, which are 
informative, and of use to labour market analysts.  These can be constructed by using the 
information ONS/DfES are prepared to publish, including the raw ABI data (which have been 
subject to frequent revision).31  This involves various procedures of interpolation and 
adjustment to fill in gaps and to ensure consistency with published headline figures.  Such 
procedures lie at the heart of CE/IER’s Local Economy Forecasting Model (LEFM) service, 
which has been supplying such detailed data to TECs, LECs, LLSC areas and other 
organisations for many years.  While not strictly precise in a statistical sense, such estimates 
can provide useful information and intelligence to users about detailed employment trends.  
However, the use of such data needs to be handled with care and, as noted above, there are 
strict limitations on what can be published due to concerns about confidentiality.  The latter 
are discussed in more detail in the next section. 
 
The current employment estimates reflect the 2006 ABI and related revisions. ONS have 
recently published revised aggregate time series data to match all this.  These are also used 
to constrain the Database. The time series data currently made available by ONS for Great 
Britain are adequate to provide most, but not quite all, of the 67 categories required. 
However, ABI and other data can be used to fill this gap. 32  Most of the additional categories 
are quite large and so the concerns about statistical reliability and confidentiality are less of 
problem than for some other SIC 2-digit categories.   
 
At a regional level, the problems are more acute. ONS are not prepared to release data at 
anywhere near so detailed a sectoral level, when cross-classified by region.  Apart from 
construction, the categories normally separated out by ONS all form part of the service 
sector (see Table 6).  Only broad aggregates are made available for the other sectors. 
 
These problems are much more severe at a local level. For LLSC areas the position is that a 
very large number of the detailed sectors are problematic. No LLSC is without problem 
sectors.  Even at a regional and national level a number of industries are problematic.  In 
metal ores, for example, all 3 countries within Great Britain are too small to be published.   In 
many cases this is because there simply is no employment in that category.  In others the  
numbers are too small to satisfy ONS’s concerns about confidentiality.  Many of the 67 
categories would fall foul of the terms of Statistics of Trade Act at an LLSC level.  
 
This discussion highlights that there are real problems in developing reliable data at the 
levels of detail that analysts and policy makers would ideally like.33 One response to this 
would be to limit the amount of detail at which the projections work is undertaken, so as to 
avoid these types of concern.  This would be very restrictive and would severely limit the 
level of detail that could be made available to those with an interest in such information, both 
within sectors and at an LLSC level.   Instead, a less restrictive line has been adopted here.  
                                                 
31 The levels of detail which ONS typically provide for public dissemination are summarised in Section 14. 
32 As noted in Section 9, even using the full Annual Business Inquiry (ABI), there are problems in obtaining 

sufficient data to publish estimates for a few of these sectors at GB level. 
33 Note also that this is total employment, across all occupations.  Adding an occupational dimension 

exacerbates the problem enormously. 
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When generating the projections, full details have been maintained, while maintaining a strict 
control on the release of such data into the public domain to prevent misuse.  Details of what 
is available are given in Sections 10 and 12. 
 
When considering this question a distinction needs to be made between statistical reliability 
and the provision of useful LMI at a detailed level.  If strict rules regarding statistical 
robustness are applied to decide what level of sectoral and occupational disaggregation can 
be provided at LLSC level, it would not be possible to provide much detailed data at all.  The 
official surveys carried out by ONS are (with a few exceptions) not designed to provide 
statistically robust estimates at this level of detail.  Following such rules would restrict what 
might be reported to very broad aggregates, which are not very helpful to those on the 
ground. 
 
IER/CE have addressed this issue for a number of years in providing results based on their 
Local Economy Forecasting Model (LEFM) methodology. This is based on the notion of 
providing “benchmark” estimates and projections, using the most detailed data where they 
are available for the local level, in combination with broader national and regional trends 
where they are not.  While not subject to the normal tests of statistical precision, such 
estimates can provide useful and informative LMI for those operating at the local level.  
Other consultants have adopted similar solutions.   
 
In providing such information it is important that users are aware of its limitations (as well as 
avoiding any problems of confidentiality).  Nevertheless, IER/CE would argue that this is 
more useful than suppressing the detail at an early stage.  This solution requires that such 
detailed information is only made available to a restricted audience.  It is therefore necessary 
to restrict access to the more detailed results. 
 

Presenting detailed historical and projected data in a ‘free access’ public website or other 
media also raise other important issues apart from the confidentiality ones.  The reliability of 
historical and projected data will inevitably fall with greater sectoral and spatial 
disaggregation, and will certainly be less reliable in levels terms for output data than for 
employment data.  Accordingly it has been necessary to agree precisely at what level of 
aggregation public access should be made available and what restrictions need to be placed 
upon its use and dissemination.  These considerations need not inhibit the presentation of 
the most detailed information, complete with the appropriate caveats, to groups of users 
within LLSC areas and the sector working groups.    
 
 
13.4 Rules adopted for publication and release of detailed data 

As noted in Section 14, in order to stay within the terms of the Statistics of Trade Act, limits 
have had to be imposed on how far to go in placing the most detailed data into the public 
domain.  As far as published documents and what is generally available on public websites 
are concerned, the 25 sectors as they are defined in the Main Report set the limits at a UK 
level.  This is consistent with the limits set by ONS for the LFS, given the requirement to 
report on occupational detail within sectors. At regional level a more limited number of 
sectors are appropriate.  The 14 sectors adopted by ONS are adopted, although this has 
been modified as described in Section 13 to include some detail within manufacturing. Any 
data to be published at an LLSC level should, in principle, be even more aggregated. In 
practice how far one can go will vary considerably from one case to another.  The 
information made available on public websites is limited to those provided in the published 
reports and related annexes. 
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As far as making data available at LLSC area and for more detailed sectors is concerned, 
LLSC and SSC users can gain access to the fullest level of detail available.  However, 
access is strictly limited to those in possession of a Chancellor of the Exchequer’s Notice (as 
is current access to similar data on NOMIS).  Such users  need to be aware of the limitations 
of these data and of the legal constraints on their use.  All users must be covered by a 
Chancellor of the Exchequer’s “Notice”. 
 
 
13.5 Rules of thumb to be used when using the data  

Using the rules adopted by ONS for publication of LFS and other data as a guide, rules of 
thumb have been developed to guide users as to what level of detail for employment is 
publishable and what is not.  The basic rule adopted is that individual cells should not 
contain fewer than 1,000 people.  Indeed for most purposes a much larger cell size is 
needed to be reasonably confident about the estimate.  As noted above, a cell size of 10,000 
is ideally required.  Anything between 1,000 and 10,000 should be regarded as subject to a 
large and uncertain.  The point estimates provided in the database are the best the authors 
can provide based on the data available.   
 
In most cases, the broader categories adopted in the National and Spatial Reports meet this 
criterion (as long as the data are not cross-classified by another major dimension (e.g. 
occupation)).  For example, the 25-fold sectoral division breakdown used in the published  
reports is certainly feasible for most of the regions and countries of the UK, if occupation or 
aspects of employment status such as self employment are ignored.  However, including 
occupation or status as well poses serious risks of problems of statistical imprecision.  
 
It is important to note that the greater the sectoral, occupational and spatial disaggregation 
the more sensitive the results will be, as some sectors are very small and at the same time 
exhibit large variation over time.  
 
Changes, which are based on two levels, each of which may be subject to different errors, 
are even more problematic.  Too much should not therefore be read into slight difference in 
changes between two categories. 
 
Forecast data will also bear a further margin of uncertainty associated with forecast error.  
Projected numbers will therefore be subject to wider error margins than the historical 
estimates. 
 
 
13.6 Margins of error 

The employment estimates make use of a wide variety of sources, as described in more 
detail in Section 10.  As a consequence, it is not possible to calculate precise margins of 
error.   From an analysis of previous projections it is clear that these margins can be quite 
large.  
 
Industry employment levels are typically projected within ±10 per cent over a 5-10 year 
horizon. The directions of change are projected correctly in around 90 per cent of cases. The 
errors in terms of annual percentage growth rates are usually of the same order of 
magnitude as the observed changes.   
 
Occupational employment levels are typically projected with ±7 per cent over a 5-10 year 
horizon.  The direction of change is correctly projected in about 80 per cent of all cases.  
Occupational shares are usually projected within ±2 percentage points. (The typical share is 
around 4 percentage points). 
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Historical revisions to the data account for a very large part of the forecast errors.  It is 
important to appreciate that the purpose of the projections is not to make precise forecasts 
of employment levels.  Rather, the aim is to provide policy analysts with useful information 
about the general nature of changing employment patterns and their implications for skill 
requirements. 
 
The results provide a useful benchmark for debate and policy deliberations about underlying 
employment trends.  However, they should not be regarded as more precise than the 
general statements in the text.  Many years of international research have demonstrated that 
detailed manpower planning is not a practicable proposition.  The results presented here 
should be regarded as indicative of general trends and orders of magnitude, given the 
assumptions set out in detail in this Technical Report and in the Main Report, rather than 
precise forecasts of what will necessarily happen.34 
 

Changing patterns of employment by sector and occupation (as represented by shares of 
total employment) are largely dominated by longer-term trends rather than the cyclical 
position of the economy. The results from the current set of projections can therefore be 
used as a robust guide to likely future developments in the structure of employment, even 
though the effect of the slowdown on employment levels over the next 2-3 years may be 
underestimated. In some cases, however, it is not possible to rule out (especially in certain 
parts of the banking and financial system), that there may be a more negative impact on the 
longer-term trends in employment patterns.  For most other sectors, the Working Futures 
results for 2007-2017 present a plausible picture of future developments, assuming that the 
coming potential slowdown is relatively speedily overcome.  However, given these 
circumstances, the short-term projections should be used and interpreted with caution.  The 
short-term estimates should not be published, without referring to issues and caveats noted 
here and elsewhere in this document.  
 

                                                 
34 See Wilson and Briscoe (2002) for further discussion.  
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14 Confidentiality 

14.1 General Issues 

There are a number of important issues regarding the release of very detailed information on 
employment into the public domain, which need to be carefully considered in the context of 
this project.  It is essential to recognise that, because of confidentiality problems, there are 
legal restrictions, which limit the extent to which such information can be published.  Doing 
so would fall foul of the terms of the Statistics of Trade Act, 1947 (and its successors), 
which prohibit publicly collected data being disseminated in such a manner as to enable the 
identification of individual enterprises or individuals.   
 
The requirements for very detailed analysis of skill demand by sector and spatial area  have 
resulted in the development of a very detailed Database, which has been made available to 
users under very strict conditions.   
 
 
14.2 ONS practice on publication of data 

It is informative to consider ONS’s own practice in releasing data from the ABI. Table 17 sets 
out the time series data currently made available by ONS for Great Britain, showing how 
these map to the 67 categories.  This information has been reordered, into the same order 
as Table 3.  The table illustrates the data available for each of the 67 categories.  In a 
number of cases the time series detail made available by ONS is not sufficient to produce 
some of the “67” categories required.  These are indicated by the term “split”.   However, ABI 
and other data can be used to fill this gap.  
 
Even using the full Annual Business Inquiry (ABI) dataset there are problems in a few cases 
at GB level. However, there are no problems, in principle, in extending the main dataset 
used for the projections to cover the 67 industry categories.  Many of the additional 
categories are quite large and so the concerns about statistical reliability and confidentiality 
are not too big a problem, although the inclusion of all the 2 digit categories does involve a 
number of very tiny sectors. This, however, is for totals across all gender status and 
occupational categories. 
 
Table 7 has already summarised the position at a regional level.  This highlights the fact that 
ONS are not prepared to release data at anywhere near so detailed a sectoral level when 
cross-classified by region.  Apart from the construction sector, the categories distinguished 
all form part of the service sector.  Only broad aggregates are available for the other sectors. 
 
At a regional level, a number of industries are problematic. These problems are much more 
severe at a local level. Many of the 67 categories fall foul of the Statistics of Trade Act at an 
LLSC level.  The results are summarised here in the form of: 
 

• Table 18, which shows for each of the 67 sectors, the number of spatial areas 
which are problematic (for the 4 gender status categories of employees);   

• Table 19, which shows for 3 geographies the numbers of cases where particular 
sectors are problematic. 35 

 
As the first part of Table 18 shows, even at national level there are problems for some of the 
67 industries.  In metal ores, for example, all 3 countries within Great Britain are problematic.   
In many cases this is because there simply is no employment in that category.  In others the 

                                                 
35 These are based on data from the 2001 ABI. 
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numbers are too small to satisfy ONS’s concerns about confidentiality and statistical 
reliability.  Within England the second part of the table shows that many of the detailed 
sectors are problematic for the regions.  In the third part of the table, the position for the 
LLSC areas is shown.  A very large number of the detailed sectors are problematic at this 
level.  Only sectors where there is no entry in the LLSC section of Table 18 are non-
problematic.  
 
Table 19 presents the information the opposite way around.  For each geography, the 
number of sectors which are problematic is shown.  No LLSC area is without problem 
sectors. 
 
The table includes results for Wales and Scotland.  These results are for headline estimates 
of total employment in these industries. Once breaks by gender, status and occupation are 
added, the number of cases where there are confidentiality and statistical issues rises 
enormously. 
 
The discussion above highlights that there are real problems in developing reliable data at 
the levels of detail that analysts and policy would ideally like. One response to this would be 
to limit the amount of detail at which the projections work is undertaken so as to avoid these 
types of concern.  This would be very restrictive and would severely limit the level of detail, 
which could be made available to those with an interest in such information, both within 
sectors and at an LLSC level. 
 
Instead, a less restrictive line has been followed.  This involves generating the projections in 
great detail, while maintaining a strict control on the release of the data into the public 
domain to prevent misuse.   
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Table 17:  Employment by Detailed Sectors (Ind67) 

 
Source:  NOMIS,  ABI data, June 2006.  
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Table 18:  Number of Geographies that are Confidential in Each Industry (Countries) 

 
Source:  NOMIS,  ABI data, June 2006.  
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Table 18:  Number of Geographies that are Confidential in Each Industry (regions) 

 
 
Source:  NOMIS,  ABI data, June 2006.  
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Table 18:  Number of geographies that are confidential in each industry (LLSC areas) 

 
Source:  NOMIS,  ABI data, June 2006.  
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Table 19: Number of the 67 Industries that are Confidential in Each Geography 

 
Source:  NOMIS,  ABI data, June 2006. 
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15 Comparisons with Working Futures 2004-2014 

15.1 Background 

Comparison of the projections with previous results and with work conducted by other 
organisations sounds like a straightforward task.  In practice, it is quite a complex issue, with 
many pitfalls to trap the unwary.  This section sets out briefly some of these problems and 
issues (with the aim of informing the reader).  It then presents an overview of how the 
current results compare with those in Working Futures 2004-2014.  A brief discussion and 
assessment of the issue of forecasting accuracy in such work is also provided. 
 
Even where forecasting is carried out using hard-nosed, quantitative methods, those 
involved usually stress that such projections should be seen as no more precise than the 
general statements made in the text.  It should be seen as part of an ongoing process rather 
than the final word and recognising the importance of incorporating more qualitative insights. 
Few, if any of those involved in making labour market projections would claim that they can 
predict the detailed skill needs in different sectors with great quantitative precision. Rather, 
they suggest that they can provide the various participants in the 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 of educational and 
training requirements 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. Few, if any, 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. 
 
 
15.2 Comparisons with Working Futures 2004-2014 

This section provides a brief technical analysis of how the Working Futures 2007-2017  (WF 
III) projections compare with those published in Working Futures 2004-2014 (WF II) and the 
earlier Working Futures 2002-2012 (WF I). In comparing the present results with the earlier 
projections a number of considerations need to be borne in mind. These include: 

• Different periods covered; 
• Revisions to historical data; 
• New views about exogenous assumptions; 
• Revised perceptions of underlying trends; 
• Model and other forecasting errors. 

 
Each of these will affect the patterns of employment projected and can contribute to 
differences between the two sets of projections.  
 
In addition to these factors affecting the comparability of the two sets of projections, the 
impact of recent events in the UK and world financial markets and economies are important 
to bear in mind, especially when interpreting any short term projections produced in WF III. 
As the current set of projections were developed before the financial crisis of Autumn 2008 
and the related events which occurred subsequently, the short-estimates should be regarded 
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critically. Therefore comparison of such projections with those presented in WF II and WF I 
needs to be done with considerable care.  
 
The main differences between the sets of projections can be discussed under the following 
headings: 

• Changes to base levels; 
• Macroeconomic assumptions; 
• Gender status structure and changes in gender status trends; 
• Sectoral structure and changes in sectoral trends; 
• Occupational structure and changes in occupational trends; 
• Replacement demands. 

 
Each of these elements is now discussed in turn.  
 
Changes to overall employment levels 
The latest data from the Annual Business Inquiry, the Census of Population and the Labour 
Force Survey can result in quite significant changes to the official perception of the historical 
position.  Overall employment levels have been revised upwards quite substantially in recent 
years.  In WF I, the Total level of employment in the UK in 2002 was estimated as 29.336 
million.  The corresponding figure for WF II was 29.562 million (some ¾ of a per cent 
higher), while the current estimate for the same year is now almost 30 million.  The base 
year for the WF II forecast was 2004, by which time further increase in employment to a total 
level of some 30.099 million had occurred (a difference compared to the WF I base level 
(2002) of 2.6 per cent. This has subsequently been further revised upwards to 30.333 
million. 
 
 

Table 20: Comparison of WF I,  WF II and WF III, Aggregate Employment 

 
Source:  macrotables.xls (comparisons). 
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The general assumptions about macroeconomic prospects for the world and domestic 
economies were not very different in the WF I, WF II and WF III forecasts (see Table 21). 
Overall the prospects for average GDP growth have been very slightly uprated each time. 
On average productivity growth has been projected to grow somewhat less rapidly, partly as 
a consequence of a more rapid shift in favour of the service sector. The overall projections of 
employment change for the coming decade were therefore broadly similar, although 
progressively slightly more optimistic in terms of the outlook for the total number of jobs.  
This results in projections of net change over the common forecast period 2002-12 of around 
1.3, 1.5 and 2.3 million extra jobs respectively. 
 
Table 21:  Comparison of Projections of Macroeconomic Indicators for the UK 

Source:  Macrotables.xls, (Comparisons). 
Notes:  (a) GDP = Gross Domestic Product 
(b) GVA = Gross Value Added 
(c) RPIX = Retail price index excluding mortgage interest payments 
(d) The balance of payments (BP) and the public sector net cash requirements (PSNCR) are expressed as a 
percentage of GDP at current prices 
(e) Employment, unemployment, RPIX, BP/GDP and PSNCR/GDP refer to the last year of the period 
concerned. 
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Gender / status mix 
Within these employment totals discussed above, the perception of both historical and future 
trends in gender and employment status have changed, mainly as a result of revised data 
from the ABI and elsewhere. 
 
As a consequence the estimated share of females in employment has been revised   
downwards (especially for full-time employees), while the employment shares of men within 
some industries have been revised upwards for part time work and self employment. 
 
By 2012 this results in a significantly higher proportion of males in employment than was 
projected in WF I.  As a consequence, by 2017 the share of male full-time employees is now 
projected to be 1.8 percentage points higher that the corresponding estimate in WF I for 
2012. Female part-time jobs are projected to see an almost opposite effect.  Self 
employment shares generally are now projected to be slightly higher than in WF I (by around 
half a percentage point, especially benefiting men). Revisions between WF II and WF III are 
less notable. 
 
 

Table 22: Comparison of WF I,  WF II and WF III, Gender and Employment Status Mix
  

 
 
Source:  macrotables.xls (comparisons). 
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Sectoral change 
In general, the changing patterns of employment by sector look very similar in WF I, WF II 
and WF III.   The base level estimates suggest a slightly faster rate of historical decline for 
manufacturing industries offset by slightly higher employment in construction and non-
marketed services.   
 
Patterns of change over the future are also generally similar in the three sets of forecast.  
Primary and manufacturing industries are now projected to decline slightly more rapidly in 
the latest projections (compared to WF II) while business & other services are projected to 
grow slightly faster, but the broad patterns of change appear to be very robust. 
 

Table 23: Comparison of WF I, WF II and WF III, Sectoral Employment 

 
 
Source:  macrotables.xls (comparisons). 
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Occupational Change 
The latest LFS data, together with the final results from the 2001 Census of Population, have 
suggested a number of detailed changes to both perceptions of historical changes in 
occupational structure and the prospects for the future.  The latest estimates suggest even 
higher employment shares for managers & senior officials, and for professional occupations.  
These are offset by lower shares for administrative, clerical & secretarial occupations. There 
seems to be emerging evidence that the shares for elementary occupations have now 
levelled out and may even be increasing in some industries. 
 
For the forecast period somewhat slower rates of decline are now projected for skilled trades 
and slower growth for associate professionals and personal service occupations.  These 
reflect both industry and occupational effects. Elementary occupations are expected now to 
show only modest job losses over the medium term. 
 

Table 24: Comparison of WF I, WFII and WF III, Occupational Employment 

 
 
Source:  macrotables.xls (comparisons). 
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Replacement demands 
Estimates of replacement demands and total requirements are based on detailed information 
on age structures and flow rates taken from the Labour Force Survey.  These estimates are 
subject to quite large margins of error and the resulting detailed estimates of replacement 
needs can vary quite a lot as a consequence.   
 
However at a broad level pattern of the results in the three sets of projections are very 
similar, especially if annual rates of change are considered. The key message remains that 
replacement needs are, generally speaking, quantitatively much more significant than the 
expansion demand (growth or decline) that is projected for each occupation.  
 
 

Table 25: Comparison of WF I, WF II and WF III, Replacement Demand 
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Glossary 
 
ABI Annual Business Enquiry 
AES Annual Employment Survey 
CE Cambridge Econometrics 
CoP Census of Population 
DfES Department for Education and Skills 
DIUS Department for Innovation, Universities and Skills 
DTI Department of Trade and Industry 
ESA95 European System of (National) Accounts, 1995 
GDP Gross Domestic Product 
GDPO Gross Domestic Product (output) 
GORs Government Office Regions 
GVA Gross Value Added 
IER Institute for Employment Research 
IoP Index of Production 
LEC Local Enterprise Council 
LEFM Local Economy Forecasting Model 
LFS Labour Force Survey 
LLSC Local  Learning and Skills Council 
LSC Learning and Skills Council 
MAFF Ministry of Agriculture Food and Fisheries 
MDM Multi-sectoral dynamic macroeconomic 
NES New Earnings Survey 
nes not elsewhere specified 
nec (n.e.c.) not elsewhere classified 
NOMIS National On-line Manpower Information System 
ONS Office for National Statistics 
OPCS Office of Population Censuses and Surveys 
RAS Iterative procedure (see Section 11) 
RD Replacement Demand 
RMDM Regional Multi-sectoral Dynamic Model 
SIC Standard Industry Coding 
SOC Standard Occupational Classification 
SSCs Sector Skills Council 
SSR Standard Statistic Region 
SUTS Supply and Use Tables 
TEC Training and Enterprise Council 
WF I Working Futures 2002-2012 
WF II Working Futures 2004-2014 
WF III Working Futures 2007-2017 
UKCES UK Commission for Employment and Skills 
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