
Chapter 2 

MEDIUM-TERM PERSPECTlVES ON LABOUR SUPPLY 
AND OCCUPATIONAL CHANGE 

A. INTRODUCTION AND MAIN FINDINGS 

This chapter presents a number of perspectives of 
labour force and occupational change over the medium- 
term future. It is in two parts; the first, Section B, is 
concerned with labour force projections and the 
second, Section C, with employment projections by 
occupation. 

The labour force projections, drawn from a range of 
national sources and a major new international source, 
are used to indicate the possible size and age structure of 
the future OECD labour force up to 2005. In order to 
emphasize the uncertainty inherent in all labour force 
projections, strcss is placed on scenarios which cone- 
spond to “high” and “low” growth paths. The main 
findings are that, even according to the “low” varianls, 
the labour force is projected to continue to grow in the 
large majority of countries, with only modest declines in 
a few. Compared with the 1880s, ovcrall labour force 
growth in Europe slackens considerably according to the 
low variant, continuing at its previous pace only if the 
less realistic, high variant is adopted. By contrast, growth 
rates in North America and Oceania are projected to be 
roughly comparable to those of the 1980s, on both vari- 
ants. The numbers of young people are generally pro- 
jected to fall in Europe but to rise in North America. The 
structure of the labour force is projected to change, with 
women making up a largcr share (especially in the 
“high” variants) and a higher proportion of the adult 
labour force being 45 or over. 

Section C of this chapter presents a review, based on 
a consultant report,’ of key results from employment 
projections by occupations available for several Member 
countries. Future employment growth i s  projected to be 
strongest for professional and technical, and administra- 
tive and managerial occupations. In general, the pattern 
of occupational change can be characterised as providing 
favourable job opportunities for those with post-secon- 
dary education or high-level skills. However, the detailed 
estimates suggest that some lower-skilled occupations, 
such as sales assistants, may make substantial contribu- 
tions to employment growth. 

B. LABOUR FORCE PROJECTIONS TO 2005 

1. Introduction 

This section gives a brief explanation of the method- 
ology and implications of the labour forcc projections 
assembled for this chapter. For several countries, projec- 
tions have been obtained directly from national authori- 
ties. In some cases, these national projections have been 
modified by the Secretariat to improve consistency or to 
derive extra “high” and “low” projections. The chapter 
also uses a set of projections constructed by the I F 0  
Institute for Economic Research for Eurostat. 

Medium-term labour force projcctions may be 
inspired by one of two ambitions. “Central” projections 
lie in the middle of the rangc considered plausible on the 
basis of historical trends.2 “Scenarios”, on the other 
hand, are designed to correspond to a particular view of 
the future, not necessarily one considered to be the most 
likely. Projections designed to indicate plausible lower 
and higher limits for future labour force developments 
are an important example of scenarios. 

All labour force projections are obtained by combin- 
ing projections of the population of working age and 
labour force participation rates. The main uncertainty in 
medium-term projections oE the popylation of working 
age stems from thc migration component. Most OECD 
countries now assume some net immigration in their 
“central” population projections. Many also provide a 
range of other variants to reflect policy initiatives 
[Zlotnik (1991); Eurostat (1991)l. 

In numerical terms, differences in migration 
assumptions may be of great importance. The United 
States Bureau of Labor Statistics “high” and “low” 
projections of the growth in the US, labour force to the 
year 2005 differ by a margin of 9 million people, over 
7 per cent ol‘ the current workforce, of which two-thirds 
is due to differing assumptions about thc net inflow of 
migrants [Fullerton (1 993)]. Similar considerations apply 
to other countries experiencing relatively high and unpre- 
dictable inflows of migrants. 
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For the EurostatnFO labour force projections, how- 
ever, the bulk of the variation between the “high” and 
‘‘low” scenarios stems from differences in the participa- 
tion rate assumptions. The two projections for the Euro- 
pean Community labour force in 2005 differ by 25 mil- 
lion, around 15 per cent of the 1990 value, of which 
60 per cent is due to the differences between the labour 
force participation rate projections and the remaining 
40 per cent to the differences between the corresponding 
migration assumptions. Total net immigration to the EC 
is assumed to be 250 000 per annum in the “low” 
scenario and 750 000 per m u m  in the “high” scenario 
[Eurostat ( 199 I)]. 

The methods used for participation rate projections 
can generally be characterised as straightforward statisti- 
cal analysis coupled with a considerable degree of 
informed judgement. While a few countries (including 
Finland and the United Kingdom) make use of econo- 
metric models, most countries use various statistical 
methods of extrapolating recent trends in agehex-specific 
labour force participation rates. The extrapolation is 
always constrained so that it lies between 0 and 100 per 
cent, and other constraints may also be applied, such as 
requiring the participation rates of women to be lower 
than the corresponding rates for men. In addition, the 
tirne-series (transversal) projections may be adjusted so 
that the implied cohort (longitudinal) patterns are satis- 
factory. “High” and “low” variants may be derived 
independently, or by adjusting the baseline trend. All 
these operations depend heavily on judgement. 

i) Eurostat/lFO lubour force projections 

The EurostatAFO projections comprise a LOW sce- 
nario, the result of combining a LOW population projec- 
tion with a LOW participation rate projection, and a 
HIGH-DEN scenario, resulting from the combination of 
a HIGH population projection with a E-IIGH-DEN partici- 
pation rate pr~jection.~ Both run to the year 2020. They 
were originally constructed for the European Community 
and extended to the European Economic Area (EEA)4 
using a consistent method. Further details are to be found 
in Annex 2.A, which draws heavily on Eurostat (1991, 
1993) and Hofmann (forthcoming). 

The Eurostat/IFO LOW population scenario 
assumes that the average number of children born to 
women in successive cohorts will continue to decrease to 
a level of 1.5; that life expectancy will increase slightly 
during the 1990s and stagnate thereafter; and that net 
immigration to the EEA will decline to 300 000 persons 
annually from 1994 onwards. The HIGH scenario 
assumes that completed fertility will be around 2 children 
per woman; that life expectancy will increase; and that 
net immigration will decline slightly, to reach 
900 000 persons annually from 1994 onwards. While the 
overall European Community population decreases by 
5 million over the period 1990-2020 according to the first 
scenario, it increases by 45 million according to the sec- 
ond. Trends in migration that have occurred since the 
Eurostat population projections were constructed are 
more in line with the HIGH population scenario than the 
LOW one. 

Track record of labour force projections 

Detailed evaluations of the recent track record of the continuing programme of labour forcc projections of the U.S. 
Bureau of Labor Statistics are to be found in Fullerton (1992). Of the six different sets of projections of the 1990 labour 
force made since 1973, Fullerton found that all but one were underestimates. Generally, but not always, the later 
projections were more accurate than earlier ones. It was also concluded that the overall series of projections to 1990 was 
more successful than f ie  corresponding series to 1985, partly because of improvements in methods and the incorporation 
of the experience gained over time. In earlier years, the main component of error in participation rate projections had 
arisen from the projections for women aged 25-44; in later years, however, projection errors for teenagers and people aged 
over 65 were found to be larger. As time passed, under-projections of the population of working age weighed more and 
more heavily, accounting for 50 per cent of the shortfall in the 1985 projection of the 1990 labour force. The underlying 
cause was underestimation of net migration to the United States. 

It is also possible to compare the sets of nationally-produced labour force projections for the period 1986-1990, 
compiled for Chapter 2 of the 1987 Employment Outlook for 17 OECD countries, with current estimates of reality. As the 
period was generally one of recovery, it is not surprising that the projections of female participation rates were too low in 
just ovcr half the countries covered - by an unweighted averdge or around one-half of a percentage point. However, what 
is unexpected is that the projections of male participation rates were usually too high, by an unweighted average of just 
over one percentage point. This implies that, for most countries, male participation rates moved along an unexpectedly low 
path in the second half of the 1980s, despite the favourablc economic conditions. The projections of the population of 
working age were generally closer to the actual outcomes, although rhere were some notable exceptions, generally among 
countries with high levels of migration. (Details of thcsc results are available from the Secretariat.) 
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The LOW participation rate scenario assumes that 
the 1980s trends disaggregatcd by sex and age continue 
from 1990 onwards, but are gradually attenuated until all 
change has ceased by the year 2020. This applies both to 
the increasing trends, such as the participation rate of 
women in the middle age ranges, and to the declining 
trends, such as the participation rates of older men. The 
scenario is thus “low” in the sense that it assumes that 
the past growth in female participation rates will slacken 
off, either due to the lack of employment opportunities, 
or because women do not take up the opportunities that 
exist. Where the historical trend is downward - the case 
for oldcr inen in many countries ~ the dccline is attenu- 
atcd but not reversed. Inspection of the numerical recults 
suggests that they are generally lower than might be 
expected from a straightforward extrapolation of histori- 
cal trends. 

While the LOW participation rate projections are 
obtained by the extrapolation of past trends, the HIGH- 
DEN EurostatAFO projections are obtained by a com- 
pletely different method, and are by no means mirror 
images of the LOW projections. As explained further in 
Annex 2.A, the first step in their calculation is to fix the 
rcference participation rates for the year 2020 on thc 
basis of the maximum values that seem reasible, The 
current values in Dcnmark (DEN), the country with high- 
est ovcrall rates in the European Community, are an 
iinportant elemeiit in this assessment. For each country, 
the participation rates between 1990 and 2020 are then 
obtained by interpolation betwecn the 1990 values and 
the assumed 2020 values. The process incorporates a set 
of rules to determine how much of the difference 
between current rates and the reference values is made up 
by the year 2020. 

The HIGH-DEN participation rate projections are 
intended to illustrate a scenario in which economies grow 
very rapidly and generate large numbers of jobs, which 
are taken up by a high proportion of people of working 
age. It embodies slrong convergence between EC coun- 
tries. This sccnario is less in harmony with the observed 
past growth of activity rates than the LOW scenario 
- and is deemed to he an “extreme” variant [Hofmann 
(forthcoming)]. 

For this chapter, the EurostatflFO scenarios arc used 
to project the historical database published in Part 111 or 
OECD Labour Force Statistics. The splicing together of 
the two sets of data was generally carried out for 1992 
and for the most detailed agehex groups available in the 
OECD database. 

i i )  National labour force arid participation rate 
projections for non-EEA countries 

Most national prqjections are “cenlral” ones. Only 
a very few countries - including New Zealand and the 
United States - regularly publish variant labour force 
projections to illustrate the consequences of slower and 

fister devclopments of the underlying trend. In this chap- 
tcr, the United Statcs variant labour lorce participation 
rate projections are used as a model for Canada and 
Japan. More precisely, for Canada and Japan, high and 
low variant projections are produced by multiplying the 
single central national projection by the corresponding 
ratios between the three United States variants. In a simi- 
lar way, the New Zealand variant projections are used as 
the basis for calculating variant projections for Australia. 

From an examination of the documentation and the 
numerical results, it would seem that the EurostaUIFO 
LOW labour force scenarios are roughly comparable 
with the low variants of the United States and New 
7xiland and, by extension, to the low variants calculated 
fur Australia, Canada and Japan. However, the HIGH- 
DEN scenarios are by no means comparable with the 
high national variants. 

iii) National labour force projections 
for EEA countries 

In order to provide a point of comparison for the 
Eurostat/IFO projections, and to give a more complete set 
of data, central participation rate projections were 
obtained for a number of EEA countries from the sources 
indicated in Annex 2.A. They were combined with the 
average of the two population scciiarios devised by 
Eurostat (1991, 1993) and used to projecl the historical 
data published in Part 111 of OECD Labour Force 
Statistics. With some exceptions, the resulting series lie 
between the two EurostatAFO projections. 

2. Changes in the size and structure 
of the labour force 

The following picture emerges from the indicators 
presented in Tables 2.1 and 2.2, and the accompanying 
Charts 2.1, 2.2 and 2.3. 

While projected rates of labour force growth vary 
considerably according to the variant that is chosen, even 
the low variants show continued growth, or at least sta- 
bility, in the large majority of cases. The main exceptions 
are Germany and Luxembourg and three of the Nordic 
countries: Denmark, Finland and Sweden. The situation 
varies considerably by zone. Overall, the low variants 
indicate little change in Central and Western Europe and 
the Nordic countries, and only slight rises in Southern 
Europe and Japan. By contrast, North America and 
Oceania show continued increases in the labour force at 
rates comparable to those seen in the 1980s. Within 
Europe, the labour force growth projected LIP to the year 
2005 according to the low projeclion is generally lower 
than that been over the 1980s. The exccptions are France 
and, especially, Ireland. Spain is also projectcd to have 
particularly rapid labour force growth, albeit at a slower 
rate than over the 1980s. 
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Table 2.1. Labour force projections: key indicators 

Projection type 

Australia 

Austriab 

Belgium 

Canada 

Denmark6 

Finland 

-I France 
P 

Germanyc 

Greece* 

Iceland 

Ireland 

Italy' 

Japanf 

Luxembourg 

Netherlands 

New Zealand8 

National, low 
National, central 
National, high 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 
National, low 
National, central 
National, high 
Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 
Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
National, low 
National, central 
National, high 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 
National, low 
National, central 
National, high 

Trend in the labour force 
(1990 = 100) 

1980 1990 1995 2000 2005 

79 

89 

97 

85 

92 

96 

96 

73 

86 

83 

97d 

93 

88 

83 

78 

101 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

106 
109 
111 
105 
106 
101 
104 
105 
105 
106 
106 
100 
103 
1 05 
99 
98 

100 
103 
104 
100 
104 
101 
104 
104 
105 
105 
110 
101 
103 
104 
104 
105 
100 
105 
106 
104 
108 
102 
105 
I08 

115 
120 
I23 
105 
114 
101 
107 
112 
112 
114 
116 
99 

1 04 
109 
99 

101 
104 
105 
111 
98 

108 
102 
113 
108 
112 
109 
125 
101 
110 
106 
108 
110 
99 

114 
107 
105 
115 
106 
110 
115 

121 
127 
132 
105 
123 
100 
107 
120 
118 
120 
126 
97 

1 05 
112 
98 

104 
108 
106 
118 
96 

113 
102 
123 
111 
119 
111 
141 
99 

116 
104 
106 
111 
98 

126 
106 
106 
123 
109 
115 
122 

Total participation ratey 
(%) 

1980 1990 1995 2000 2005 

70 

65 

63 

73 

81 

76 

69 

68 

56 

74 

63 

60 

72 

64 

58 

76 

74 

68 

63 

78 

84 

77 

67 

70 

59 

78 

61 

60 

74 

73 

67 

74 

73 
15 
77 
68 
69 
63 
65 
65 
76 
77 
77 
83 
85 
86 
75 
74 
76 
67 
68 
70 
71 
59 
60 
77 
78 
62 
63 
61 
62 
77 
77 
78 
72 
74 
69 
68 
70 
71 
73 
74 

74 
77 
79 
68 
71 
63 
66 
69 
77 
78 
79 
82 
86 
88 
74 
75 
76 
68 
71 
69 
73 
59 
64 
75 
77 
61 
67 
62 
66 
79 
80 
81 
72 
78 
69 
67 
73 
71 
73 
76 

74 
77 
79 
67 
74 
62 
66 
73 
76 
78 
80 
81 
86 
90 
72 
76 
78 
67 
74 
69 
78 
60 
69 
74 
78 
62 
72 
62 
71 
79 
81 
83 
70 
82 
68 
66 
76 
70 
73 
75 

~ ~~ ~ 

Trend in the youth labour force (15-24) 
(1990 = 100) 

1980 1990 1995 2000 2005 

93 

98 

144 

118 

80 

120 

131 

87 

85 

108 

123d 

97 

84 

107 

83 

110 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1 DO 

100 

100 

100 

100 

100 

100 

94 
97 

101 
85 
88 
87 
87 
93 
91 
92 
93 
89 
94 
95 
79 
88 
80 
82 
85 
72 
77 
89 
94 
92 
94 

103 
110 
85 
88 

105 
106 
107 
82 
91 
87 
89 
91 
86 
91 
95 

89 
94 

100 
73 
83 
76 
75 
95 
94 
96 
99 
75 
83 
85 
82 
98 
89 
69 
81 
66 
78 
86 

1 02 
89 
95 

101 
119 
68 
7s 
99 

100 
103 
76 
97 
73 
80 
84 
75 
80 
86 

92 
99 

105 
72 
91 
74 
69 

10s 
99 

1 02 
1 07 
68 
77 
82 
83 

1 00 
105 
69 
92 
67 
90 
80 

110 
86 
98 
93 

119 
55 
71 
89 
91 
95 
78 

110 
72 
83 
91 
76 
82 
88 



Table 2.1. Labour force projections: key indicators (Cont.) 

Projection type 

Norway Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 

National, central 
Eurostat, HIGH-DEN 

Eurostat, HIGH-DEN 

National, central 
Eurostat, HIGH-DEN 

National, central 
Eurostat, HIGH-DEN 

United Statesb National, low 
National, central 
National, high 

Portugal Eurostat, LOW 

Spain Eurostat, LOW 

Sweden Eurostat, LOW 

United Kingdomh Eurostat, LOW 

Projection type 
4 
VI 

Australia 

Austria" 

Belgiumb 

Canada 

Denmark 

Finland 

France 

Germany' 

Greece 

Iceland 

National, low 
National, central 
National, high 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 
National, low 
National, central 
National, high 
Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 
Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 

Trend in the labour force 
(1990 = 100) 

1980 1990 1995 2000 2005 

90 100 101 103 1 04 
1 02 105 109 
1 02 108 115 

88 100 99 102 104 
I 04 109 113 
101 109 118 

89 100 104 108 109 
106 116 126 

94 100 95 96 96 
101 103 107 
97 102 110 

93 100 99 100 100 
97 99 101 

100 1 04 109 
86 100 105 111 117 

106 114 120 
106 115 124 

@) 
Share of adult (25-64) labour force aged 45 and over 

1980 1990 1995 2000 2005 

35 

39 

33 

35 

36 

35 

39 

39 

43 

40 

32 35 38 42 
34 36 39 
34 36 39 

34 32 31 33 
32 32 34 

25 25 27 29 
26 29 32 
26 28 32 

31 34 38 42 
34 38 42 
34 38 41 

38 41 42 43 
41 43 44 
41 44 44 

33 39 43 46 
40 44 46 
38 43 46 

32 35 37 39 
35 38 41 

41 38 38 40 
38 38 41 

39 37 36 35 
38 37 37 

37 37 40 44 
37 39 43 

Total participation rate a 

1980 1990 1995 2000 2005 

77 80 78 77 76 
79 79 79 
78 79 81 

72 72 72 72 73 
72 73 74 
73 76 80 

60 61 61 63 64 
62 67 72 

83 8.5 79 79 79 
84 85 86 
80 82 84 

77 79 78 77 76 
76 76 76 
79 80 82 

74 78 78 79 79 
79 80 81 
79 81 82 

Participation rates of older people (55-64) 
(%) 

1980 1990 1995 2000 2005 

45 

39 

35 

54 

60 

49 

54 

44 

44 

69 

44 

27 

23 

50 

57 

42 

38 

42 

40 

76 

42 
44 
46 
27 
27 
21 
24 
23 
49 
49 
49 
57 
62 
66 
43 
44 
43 
36 
37 
44 
45 
36 
38 
74 
74 

42 42 
44 45 
47 47 
21 24 
32 35 
20 21 
26 30 
28 35 
50 50 
51 52 
52 54 
57 56 
65 67 
69 74 
42 45 
48 52 
46 53 
35 38 
41 49 
40 38 
45 49 
33 34 
39 45 
72 71 
73 73 

Trend in the youth labour force (15-24) 
(1990 = 100) 

1980 1990 1995 2000 2005 

95 100 83 70 68 
96 85 85 
85 79 86 

130 100 84 76 64 
97 87 72 
87 86 81 

105 100 92 82 66 
94 91 80 

100 100 72 65 68 
80 74 84 
75 76 89 

99 100 80 73 76 
88 80 85 
81 76 82 

119 100 95 98 106 
96 99 109 
96 101 113 

Proportion of women in the labour force 

1980 1990 1995 2000 2005 
(%) 

37 41 43 45 46 
43 45 46 
43 45 47 

39 41 42 42 43 
42 43 45 

37 42 43 43 43 
43 43 43 
43 45 47 

40 45 45 46 46 
45 46 46 
46 46 47 

45 46 46 47 47 
47 47 48 
47 47 48 

46 47 47 47 48 
41 41 48 
47 48 48 

40 44 45 45 44 
45 46 48 

39 40 41 42 42 
41 43 45 

30 37 38 38 39 
39 41 43 

42 45 46 46 46 
46 47 47 



Table 2.1. Labour force projections: key indicators (Cont.) 

Projection type 

Ireland 

Italy 

Japan f 

Luxembourgb 

Netherlands 

New Zedands 

Norway" 

-4 * Portugal 

Spain 

Sweden" 

Eurostat, LOW 
Eurostat, HIGH DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
National, low 
National, central 
National, high 
Eurwtat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
National, central 
Eurostat. HIGH-DEN 
National, low 
National, central 
National, high 
Eurostat, LOW 
National central 
Eurostat, HIGH-DEN 
Eurostat, LOW 
National, central 
Eurostat, HTGH-DEN 
Eurostat, LOW 
Eurostat, HIGH-DEN 
Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 

United Kingdom" Eurostat, LOW 
National, central 
Eurostat, HIGH-DEN 

United States'! National, low 
National, central 
National, high 

Share of adult (25-64) labour force aged 45 and over 
PJ) 

1980 1990 1995 2000 2005 

37 * 

54 

39 

32 

33 

32 

43 

40 

47 

41 

43 

36 

33 

51 

45 

30 

29 

31 

37 

41 

37 

41 

38 

32 

35 
34 
49 
49 
49 
49 
49 
31 
31 
31 
31 
31 
36 
36 
36 
38 
39 
38 
37 
39 
37 
35 
36 
43 
44 
43 
38 
37 
39 
34 
34 
34 

36 
35 
48 
50 
41 
48 
48 
33 
33 
32 
32 
33 
38 
38 
38 
40 
42 
40 
36 
38 
37 
34 
35 
44 
45 
43 
39 
31 
39 
38 
38 
38 

36 
35 
52 
54 
46 
41 
47 
36 
37 
35 
35 
37 
41 
40 
40 
42 
44 
42 
37 
38 
38 
35 
37 
44 
46 
43 
40 
38 
41 
43 
42 
42 

Participarion rates of older people (55-64) (%) 

1980 1990 1995 2000 2005 

39 

21 

63 

26 

38 

50 

M 

51 

47 

61 

59 

55 

33 

22 

65 

30 

31 

44 

63 

49 

40 

70 

53 

55 

41 
43 
21 
22 
64 
64 
65 
28 
30 
29 
31 
30 
45 
46 
47 
62 
66 
62 
47 
41 
48 
38 
39 
66 
76 
66 
51 
49 
52 
56 
57 
51 

40 
46 
20 
25 
63 
64 
65 
28 
35 
29 
31 
35 
45 
47 
49 
61 
69 
63 
45 
45 
51 
38 
43 
65 
77 
69 
50 
49 
55 
58 
59 
60 

38 
50 
19 
30 
61 
63 
65 
28 
42 
29 
31 
41 
46 
48 
50 
59 
71 
65 
45 
44 
56 
37 
48 
78 
80 
71 
50 
50 
59 
58 
61 
62 

Proportion of women in the labour force (9%) 

1980 1990 1995 2000 2005 

28 

33 

39 

31 

31 

42 

41 

41 

28 

45 

40 

42 

32 

37 

41 

35 

39 

43 

45 

43 

35 

48 

43 

45 

35 
36 
38 
39 
41 
41 
41 
35 
36 
41 
40 
41 
45 
45 
45 
46 
46 
46 
44 
44 
45 
37 
38 
48 
48 
48 
44 
44 
44 
46 
46 
46 

36 
39 
38 
41 
40 
41 
41 
36 
39 
42 
40 
43 
45 
45 
46 
46 
46 
46 
45 
45 
46 
38 
41 
48 
48 
48 
45 
45 
45 
46 
47 
41 

36 
42 
39 
43 
40 
41 
41 
31 
41 
43 
40 
45 
45 
46 
46 
46 
46 
47 
45 
46 
47 
39 
43 
48 
48 
48 
45 
46 
47 
47 
47 
48 

h'orix: Projcclions data arc spliced to historical data in [he latest yc;u i r ~  which histnrical and prqjections data arc both atailable: for most countries this is 1992 
a) Total labour forcelworking-age population (1 5-64). 
h)  Hisloricid dava fi-om Eurostat; OECD, Labour Force Sloridcs,  lY7J- I  991. Pait 11, 1993: and SMEDEM database! OECD Ccnlral Analysis Division. 
c) 1980 data refcr IU western Gel-many. For I990 onwards, dava are Eurostat projectioiis for unified Germany. 
A') 1981. 
e )  Age groups are 13-24 for historical data; 25-59 and 60-64 fnr both hislorical arid projections data. 
f )  Original national projections were available Tor 1990, 2000 and 2010. Figures for 1995 arid 2005 are OECD esrirnates, using United Nations population projections 
gJ 1986 used instead of 1980. 
h) Ages 16-24 used for both historical and projections data. 

Sources: Historical data for most countries are taken from OECD, Lohow Force Sratistics, 1Y71-lYY1, Part 111: 1993. For more information on sources of projection data, see Annex 2.A, and for the European Economic Area (EEA) 
countries. Hofmann (forthcoming). 



For the EEA cormlries, the HIGH-DEN projections 
indicatc that, on very optimistic assumptions about the 
growth of labour force participation rates, labour force 
growth rates to the year 2005 could be faster than those 
of the 1980s. For the remaining countries, where the high 
projections are less extreme, they also indicate that 
labour force growth could be rapid. For example, for the 
United States, the high projection for 2005 is 25 per cent 
higher than the 1990 figure. 

Taken together, the prqjections suggest that a fall in 
the iiuinbcrs of young people in the labour force is to be 
expected for the bulk of European countries. Ireland 
stands out as an exception - the low variant projects only 
a small dcclinc, and the high a particularly sharp 
increase. By contrast, [or North America, particularly the 
United States, the projections point to a continued 
increase in the numbers of people under 25. According to 
the indicator of ageing shown in Table 2.1 (the numbers 
of people aged 45 and over as a proportion of the labour 
force aged between 25 and 64) the labour force, after 
being rejuvenated during the 1980s, is generally set to 
age during the period up to 2005. The rate of ageing is 
generally faster for the high variants. 

Finally, a rise i n  the proportion of women in the 
labour force occurs for virtually every country, on both 
variants, with the sole exception 0 1  Japan. The proportion 
is greater for the high variants. Figures of 45 per cent and 
over are common for the year 2005. 

3. Net flows into and out of the labour force 

Table 2.2 compares components of change in the 
labour force over the two periods, 1980 to 1990 and 1995 
to 2005. The total growth in the labour force is decom- 
posed in two ways: first, to show the contribution that 
can be ascribed lo the net increa\e in the numbers of 
women and the net increase (or decrease) in the numbers 
of men; and, sccond, to show the contributions attributa- 
ble to the net addition of young people cntcring the 15 to 
64 age range over the period, and to the net loss of older 
people leaving this age range. The choices of age groups 
and time frames for the comparison were constrained by 
data availability. 

Overall, the net contribution of women to labour 
force growth over the period 1995 to 2005 is projected to 
be greater than that of men, on both high and low vari- 
ants, although, relative to overall labour force growth. 
women’s contribution to growth is projected to be some- 
what smaller than in the 1980s. Turning to the decompo- 
sition hy age, the contribution of entry cohorts to labour 
form growth in North America is projcctcd to continue to 
be strong - while a decline is projected for Europe. The 
downward influence on the labour force atti-ibutahle lo 
the loss of exit cohorts is generally projectcd to be of the 
same order in the period 1995 to 2005 as it was over the 
1980s, though largcr in Japan. 

C. PROJECTIONS OF OCCIJPATIONAL, CHANGE 

This section reviews a number of projections of 
occupational change over the period to 2000, and draws 
out some general implications for changes in skill pat- 
terns. It should be noted that in the majority of cases 
(Canada and the United States are exceptions) these pro- 
jections have been constructed independently from the 
labour force projections in Section B - the two simply 
reprcscnt different perspectives on the future. 

1. General changes in labour dcmand 
by occupation and skill level 

The 1991 OECD report Technology in a Changing 
Wudd, reviewing a number of studies of the forces 
underlying occupational change, argued that recent 
developments imply an across-the-board increase in the 
threshold of competence required for employment, a shift 
in emphasis among different categories of skills and the 
need for an increasing proportion of the labour force to 
undergo retraining. Technological and organisational 
change in inanufacturing called for increased levels of 
literacy and numeracy, while the changes in services 
required greater skills in using computers and in under- 
sianding abctract principles. In addition, it was argued 
that the future demand for labour i s  such that sectors 
which are more intensive in knowlcdgc and skills will 
grow faster. 

One of the most important influences of technologi- 
cal change on employment comes from developments in 
information technology. The evidence brought together 
in OECD (1988) from studies of the relationship between 
technical change and skill levels withm firms, suggests 
that information technology lias indeed “the potential of 
raising the skill content of lobs” (p, 192). Research into 
the impact of new automated technologies on skill 
requirements strongly supported the view that “coniplex- 
ity, responsibility, abstractness. and interdependence 
have risen in most occupations’’ [Hirschorn (1%4)1. 

These general statements can be tested against quan- 
titative analyses of occupational change, although cau- 
tion must be exercised when making the link between 
occupational and skill changes. The link is particularly 
tenuous when competition for jobs is strong, and hiring 
takes place at higher qualification and skill levels than 
are actually required. Moreover, there is no single defini- 
tion or agrccd measure of “skills” [Attewell ( I  990); 
Vallas ( 1 990)]. 

2. Occupational change during the 1980s 

While the evidence from quantitative analyses of 
occupational change over thc 1980s does suggest higher- 

77 



Chart 2.1 

Trends in the labour force, all ages 
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Sources and notes: See Table 2.1. 



Table 2.2. Components of change in the labour force, 1980-1990 and 1995-2005 
Changes as a per cent of the labour force in initial year 

Total net 
change 

North America 
Historical 
Low projection 
High projecrion 

Japan 
Historical 
Low projection 
High projection 
Central and Western Europe' 
Historical 
LOW projection 
HIGH-DEN projection 
Southern Europe * 
Historical 
LOW projection 
HJGH-DEN projection 
Nordic countries ,' 
Historical 
LOW projection 
HIGH-DEN projection 
Oceania 
Historical 
Low projection 
High projection 

1980-1990 

1995-2005 
199.5-2005 

1980-1 990 
1995-2005 
1995-2005 

1980- 1990 
1995.2005 
1995-2005 

1980-1990 
1995-2005 
1995-2005 

1980-1990 
19952005 
1995-2005 

1980-1990 
1995-2005 
1995-2005 

17 
12 
18 

12 
-2 

3 

18 
-1 
10 

12 
1 

14 

8 
0 

I0 

24 
13 
1s 

Net change due to: 

Entry Entry 
of men of women 

11 6 
7 5 

1u I 

7 6 
-1 -1 

2 1 

10 7 
1 -2 
8 2 

9 3 
2 0 

I 1  4 

6 2 
0 0 
5 4 

14 10 
9 4 

12 6 

Net change due to: 

Entry cohorts (reaching I5 years Exit cohorts (reaching 64 years during Other cohorts during period) * period) '. 

21 

19 
i a  

16 
12 
13 

21 
12 
15 

21 
11 
14 

1 8  
12. 
15 

-1 1 
-9 
-9 

-12 
-16 
-16 

-I 1 
-10 
-10 

-8 
-7 
-7 

-14 
-1 1 
- 1 1 

8 
4 
8 

9 
2 
7 

8 
4 

5 

-2 
-3 

8 

3 
-I 

6 

29 -9 4 
20 -7 0 
22 -8 4 

a)  The contribution of entry cohorts is calculated on the basis of the labour force aged 15-24 in the second year of the period. For those countries where the minimum school leaving age is 16, the age range should ideally be 16-25 
(which would result in somewhat higher figures). 

b) The contribution of exit cohorts is calculated on the basis of the labour force aged 55-64 in the second year of the period. 
c )  Includes Austria, Belgium, France, Germany, Ireland, the Netherlands, Luxembourg and the United Kingdom. 
d )  Includes Grcece. Italy, Portugal and Spain. 
e) Includes Dentnark. Finland, Iceland, Norway and Sneden. 

Sorrrccs: See Table 2.1. 



Chart 2.2 

The changing age structure of the labour force 
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Chart 2.3 

Trends In the youth labour force (15-24 years old) 
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skilled occupations increased their share of employment, 
two factors prevent a direct inference. Many countries 
have revised their occupational classification at least 
once since 1970, so that comparisons over time are often 
difficult. Many national systems of occupational classifi- 
cation are only loosely based on skill, though this situa- 
tion should change as more countries adopt the new 
version of the International Standard Classification of 
Occupations, ISCO-88. 

A first indication of changes in skill patterns comes 
from the broadest disaggrcgation by occupational charac- 
teristics, into white-collar and blue-collar workers.s The 
share of white-collar employment has been rising in 
every country, broadly reflecting changes at the industry 
level (Table 2.3). By 1991, taking the average value for 
OECD countries, 60 per cent of workers were employed 
in white-collar occupations, compared to 54 per cent in 
1981. However, the absolute level of blue-collar employ- 

Table 2.3. Employment shares for blue- and white-collar 
workers, 1981 and 1991 
Pcr cent of totid employment 

Blue colhr 

198 1 1991 

Australiab 

Austria‘ 
Belgiumd 

Canada 
Denmark 
Finland‘ 
Germany1 
Greeccg 
Ireland 
Japan 
Netherlands ’I 
New Zealand’ 
Norwaya 
Portugal 
Spain 
Sweden 
Turkey 
United Kingdom’ 
United States 
Unweighted average 

36.3 35.6 
36.4 34.8 
35.3 32.9 
29.5 24.5 
31.6 29.8 
29.5 25.2 
35.4 31.9 
30.8 29.5 
28.9 27.6 
37.8 35.0 
24.6 24.2 
29.0 24.9 
31.9 26. I 
37.3 32.6 
39.0 37.1 
31.2 28.3 

I .  25.3 
30.7 28.4 
28.2 26.0 
32.4 29.5 

White collar 

1981 1991 

56.6 59.4 
54.1 57.1 
61.1 63.4 
65.1 71.1 
65.4 65.1 
58.5 64.7 
58.4 61.5 
39.5 47.5 
53.6 58.0 
52.1 57.9 
68. I 70.5 
59.9 64.3 
58.5 65.9 
33.8 47.6 
42.8 51.7 
63.2 68.2 
. .  28.2 

65.3 68.6 
68.1 71.1 
53.9 60.1 

. . Data not available. 
a) See Annex 2.R for definitions of blue- and white-collar workers. 
b) Data for 1991 refer to ASCO 1986. 
c) Data refer to 1984 and 1991. 
( I )  Data refer to 1983 and 1990. 
e) Data refcr to 1883 and 1991. 
f) Data rder to 1982 and 1991 and lo westem Germany. 
g) Data refer to 1982 and 1991. 
h) Data refer to 1987 and 1991. 
i) Data rcfcr lo 1987 and 1990. 
j )  Data rerer lo 1984 and 1990. 

So~rrces: ILO, Yearbook of L Q ~ O W  Statistics, various issues; and national 
submissions. 

ment did not fall in every country. While over the periods 
shown in Table 2.4, there was a decline in Belgium, 
Germany, Ireland and Norway, there was some growth in 
Canada, Japan, Spain and the United States, and rough 
stability in a number of other countries. 

The impression of changing shl l  patterns is con- 
firmed at the slightly more detailed level of 1-digit occu- 
pational groups (Tables 2.4 and 2.5). As noted above, 
comparisons over time are limited by breaks in series, 
and the lack of information over a complete cycle makes 
interpretation more difficult. However, it is clear that 
over the 1 9 8 0 ~ ~  within white-collar employment, the 
large and relatively highly-skilled group of professional 
and technical workers increased its share of total employ- 
ment in every country. Another fast-growing group, 
again highly-skilled, though relatively small, was admin- 
istrative and managerial workers. The remaining groups: 
clerical and related; sales; and service workers, repre- 
sented a broadly stable proportion of total employment. 
In some countries, they are a large proportion: clerical 
and related workers are the largest major occupation 
group in Germany, Japan and Portugal; service workers 
arc the largest in Spain. 

The fact that clerical employment generally main- 
tained its large share of total employment runs counter to 
the expectations of some commentators. As OECD 
( 1988) notes, the predicted effects of technological 
change on clerical employment appear to have been 
based on over-optimistic expectations of technological 
improvements or exaggerated productivity claims on 
behalf of existing technology. While new technology 
offers significant improvements in product quality and 
modest improvements in productivity, there is as yet no 
empirical evidence of mass displacement of clerical 
workers by technological change [Hunt and Hunt 
(1 986)].“ 

For the United States, according to the detailed ana- 
lysis of Johnston and Packer (1987), when jobs are 
ranked according to skills, “only 27 per cent of all new 
jobs fall into the two lowest skill categories, while 40 per 
cent of current jobs require these limited skills. By con- 
trast 41 per cent of new jobs are in the three highest skill 
groups, compared to only 24 per cent of current jobs”. 
“High-skill” jobs included natural scientists, lawyers, 
engineers, managers, and teachers. “Low-skill’’ 
jobs included transport workers, machine-setters, 
handworkers, and helpers and labourers. For Australia, 
Aungles ct al. (1993) also conclude that employment 
growth has favoured more highly skilled occupations. 
For Germany, OECD ( I  991) cites Pries and Trinczck 
( 1  989): ‘ ‘the transition to computer-integrated manufac- 
turing (CIM) has meant significant increases in skilled 
positions - the largest increases bcing for engineers and 
technicians - while unskilledsemiskillcd positions have 
suffered a net decrease”. 
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Table 2.4. Employment growth by major occupational group over the 1980s 
Annualised percentage change 

Occupational groups Australia Austria Belgium Canada Denmark Germany Greece 
ISCO-1968 1987-1990 1984 1990 1983- 1990 198 1-1990 1984-1990 1980-1 989 1983- 1990 

0/1. Professional and technical 3.9 3.0 3.0 2.6 2.6 2.1 4.0 
2. Administrative and managerial 5.1 3.7 0.5 6.9 3.6 3.0 -0.9 
3. Clerical and related workers 3.2 1.1 0.8 0.8 I .9 0.5 3.5 
4. Sales workers 5.4 0.4 0. I 0.8 3.1 1.0 3.0 
5 .  Scrvice workers 4.6 1.4 0.5 1.3 -1.0 0.5 2.3 
6. Agricultural workers 1.8 -2.2 0.3 -1.2 -I .4 -3.4 -2.4 

7, 8, 9. Transport, production workers 
and labourers 2.2 0.3 -0.2 0.1 0.3 -1.0 0.2 

Blue collar 2.2 0.3 -0.2 0.1 0.3 -1.0 0.2 
White collar 4.3 1.8 1.4 1.4 1.8 1.1 3.1 
Total 3.4 1.0 0.8 0.8 1.2 0.4 0.7 

Ireland Japan Norway Portugal Spain United States 
1983-1990 1980-1990 1982- 1990 1983- 1990 1980-1990 1983-1990 

011. Professional and technical 
2. Administrative 'and manageria1 
3. Clerical and related workers 
4. Sales workers 
5. Service workers 
6. Agricultural workers 

7, 8, 9. Transport, production workers 

Blue collar 
White collar 
Total 

and labourers 

1 .s 
0.3 

-0.5 
1.3 
1.9 

-1.7 

-0.6 
-0.6 

0.9 
0.1 

4.7 
0.8 
2.3 
1.7 
0.7 

-2.4 

0.4 
0.6 
2.1 
1.2 

2.8 
2.0 
0.8 
2.0 
0.9 

-1.9 

-1.6 
-1.6 

1.8 
0.6 

5 .O 
12.1 
3.0 
3.9 
3.8 

-2.7 

0.6 
0.6 
4.1 
1.3 

.5.7 
2.8 
3.2 
1.7 
2.3 

-3.5 

0.7 
0.7 
3.1 
1.2 

3.1 
4.7 
1 .9 
2.6 
1.9 

-1.2 

1.4 
1.4 
2.8 
2.3 

Sources: ILO, Yearbook of Labour Sba?isrics, various issues; and a national submission for Auslsalia. 

Table 2.5. Employment in white-collar occupations as a proportion of total employment (' 

Professional and technical 

1981 1991 

Australiab 

Austriac 

Bclgiumd 
Canada 
Denmark" 
Finland" 
Germany, 
Greece6 
Ireland 
Japan 
Netherlands * 
New Zealand' 
Norway8 
Portugal 
Spain 
Sweden 
Turkey 
United Kingdomj 
United States' 

14.8 19.2 
13.4 14.9 
18.9 22.0 
15.6 18.2 
21.6 24.4 
20.1 25.2 
14.5 17 .O 
10.0 12.9 
16.2 17.1 
8.1 11.5 

23 .O 24.2 
16.1 18.2 
19.7 24.6 
5.5 9.4 
6.8 11.4 

26.8 32.7 
, ,  5.9 

19.5 21.7 
15.7 17.0 

Administrative 
and managerial 

1981 1991 
~ ~ 

6.3 11.2 
4.9 5.8 
3.5 3.4 
8.1 13.5 
4.0 4.4 
4.0 4.7 
3.7 3.3 
2.2 1.7 
3.1 3.7 
4.1 4.0 
4.0 4.8 
4.9 6.2 
5.7 6.7 
1.3 2.0 
1.6 1.9 
2.2 .. 
. .  1.7 
9.8 10.9 

10.7 12.8 

CIerical and related 

1981 1991 

17.4 17.3 
16.0 16.3 
18.8 18.8 
17.7 16.4 
17.4 18.1 
14.6 14.3 
19.9 20.9 
9.3 11.7 

15.6 15.2 
16.9 19.0 
17.7 18.2 
17.2 16.6 
10.4 10.4 
10.3 13.2 
10.9 13.2 
12.4 16.6 
.. 4.7 

16.1 17.2 
16.3 15.7 

. . Data not available. 
Q) See Annex 2.B for definitions. 
hJ 1991 data for sales workers include sales and service workers. Data lor 1991 refer to ASCO 1986. 

c, d, e, J; g, h, i, j J  
Sources: See Table 2.3. 

See notes to Table 2.3. 

Sales 
~ ~ 

1981 1991 

8.8 14.9 
9.2 9.3 
9.7 9.3 

10.3 9.7 
7.2 7.1 
7. I 9.8 
8.9 9.1 
9.9 12.0 
9.6 10.4 

14.5 14.8 
10.8 10.8 
11.4 12.1 
9.6 10.5 
7.7 10.1 

10.7 11.4 
8.1 9.3 
.. 8.0 
6.7 6.5 

11.7 11.9 

Service 

1981 1991 

9.4 . .  
10.5 10.8 
10.1 9.9 
13.4 13.3 
15.2 11.0 
12.7 10.7 
11.4 11.2 
8.1 9.2 
9.2 11.6 
8.5 8.7 

12.5 12.5 
10.3 11.1 
13.1 13.7 
9.1 12.8 

12.8 13.7 
13.8 9.6 

1 .  8.0 
13.1 12.3 
13.7 13.7 
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3. Occupational prgiections - general 
considerations 

Projections of the structure of employment by occu- 
pation have been published for many years for Canada, 
France, Germany, the United Gngdom and the United 
States. In recent years occupational projections have been 
published for Australia, Ireland and the Netherlands, and 
occupational projection work is under way in Japan, 
Norway, Sweden and the European Community. In order 
to place thcsc occupational projections into proper per- 
spective il is important to consider the objectives of those 
who construct them, the criticisms levelled against them. 
and their track records. 

Occupational projections for Canada, France, 
Germany, the United Kingdom and the United States can 
usefully be considered in terms of two periods. The first 
period extended from the end of the Second World War 
to the first oil shock in the early 1970s. The first genera- 
tion of models developed during this period was strongly 
influenced by expectations of continuing economic 
growth and a general belief that projection results would 
be sufficiently accurate to enable planners to match the 
Rows out of the education system with the dcmands of 
production. Thc second period stretches from thc early 
1970s to the present. Occupational forecastcrs responded 
to the disappointing performance of the first-gencration 
models by adopting less mechanical approaches, by 
shortening the period for which the projections were 
made, and by arguing that projections should be used as 

guidelines for active labour markct policies in the areas 
of training, job placement, and job creation rather than as 
tools for educational planning. They argued that high- 
quali ty research and background information on occupa- 
tional labour markets, even when not suitable for 
mechanical application by users, could improve policy- 
making and facilitate individuals’ career choices. 

The main objectives of the models currently in use 
in OECD European countries are to highlight for policy- 
makers the implications of existing occupational trends 
and to bring to their attention the possible effects of 
different courses of action on the structure ol‘ employ- 
ment by occupation in the future. The models are not 
intended to provide information on job openings. In 
France, Germany and the United Kingdom, projections 
are generally made for less than 40 subgroups. In Canada 
and the United States, on the other hand, the projections 
provide information to individuals and career advisers on 
the current and future position of occupational labour 
markets, and are made for over 500 subgroups. Specific 
uses of occupational projections by government depart- 
ments and other organisations in OECD Member coun- 
tries are given in Hughes (1993). 

Table 2.6 provides an overview of some of the main 
characteristics of occupational projections in several 
Member countries. In each case, the basic method uscd is 
the same. The starting point is a set of projections of 
future output, which may be produced by a different 
organisation from the one responsible for the occupa- 

Table 2.6. Main characteristics of early and recent projections of employment by occupation in OECD countries 

Australia 

Canada 

France 

Germany 

Ireland 

Netherlands 

United Kingdom 

United States 

Agency and date Coverage occupations 
x industries Base-final year Area Form of publication 

DEET 1991 

Meltz and PcnL 1968 
CUPS I 991 

CGP 1961 
BIPE 1989 

Battelle Tnstitut 1969 
IABIPKOGNOS 1989 

FASESRI 1993 

ROA 1994 

MRG 1978 
IER 1991 

RLS 1963 
RTS 1993 

120 x 112 

13 x 15 
512 x 62 

7 x 29 
18 x 40 

52 x 35 
34 x 38 

42 x 29 

93 x 14 

16 x 49 
22 x 49 

162 X 124 

SO0 X 250 

1991 -2001 

1961-1070 
1980-200s 

1962-1965 
1986-1994 

1969-1976 
1987-20 10 

1990- 1996 

1993-1998 

1978-1982 
1990-2000 

1Yh0-1975 
1992-2005 

Ausl ral ia 

Canada 
Canaddprovinces 

France 
Prance 

Western Germany 
Western Germany 

Ireland 

Netherlands 

United Kingdom 
United Kingdom 

and regions 

United States 
United States 

Government report 

Government report 
Gavernment report 

Government report 
BTPB report 

Battelle Institut book 
IAB book 

FASESRI report 

ROA report 

MRG report 
IER report 

BLS repor1.s 
TiLS reports 

Nok?.~: BIPE = Burem d’information ct dc previsions iconomiques, Paris; BLS = 13ureau of Labor Statistics, Washington; CGP = Commissariat gCnCral tlu Plan, Paris; 
COPS = Canadian Occupationul Projection System; DEET = Department of Employment, Education and Training, Canberra; FASESRI = Foras Aisaanna Saothar 
(The Ernployinent and Training Authority for Ircland)/Econotnic and Social Rcxarch Institnte, Dublin; IAB = lristitut fur  Arbzilsmarkt- uiid Rei-ufsforschung, 
NuIernbei-g; IER = Institute for Employmcnt Research, Warwick; MRG = Manpower llesourccs Group, Warwick; ROA = Researchcentrum voor Ondcrwijs en 
Arheidsrnarkt, Maastricht. 
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Criticisms and track record of occupational projections 

Despite their usefulness, occupational projections cannot be accepted uncritically. One fundamental criticism, stressed 
by Reynolds (forthcoming), is that because they are simply extrapolations of past trends, they cannot take account of new 
products and services, which are being introduced “at a hectic pace”. Reynolds argues that the inability to take account of 
sources of jobs which have yet to be invented is one of the reasons why BLS projections have tended to underestimate 
actual U.S. employment growth, and why the most recent projections contained in Silvestri (1993) show relatively modest 
overall employment growth by historical standards. 

Another criticism is that any imbalances implied by comparisons of employment projections by occupation with 
supply projections may well not appear in practice, owing to the natural working of the labour market. Large potential 
discrepancies will induce workcrs to switch to dirlerent occupations in response to price and quantity signals. When 
vacancy rates are high, wages may rise to choke off excess demand, workers may train for thc skills which are in short 
supply, and employers may adjust production techniques to bring in workers with a related skill who are in plcntiful 

In any event, the performance of occupational projecti.ons is best evaluated by comparing them with the actual 
outcome where possible. Studies making such comparisons need to take account of changes in occupational classifications, 
including intercensal revisions. In the United States, for example, projections in the early 1960s were made for 162 occu- 
pations, but changes in the occupational classification system between the 1960 and 1970 censuses left only 76 of the 
162 sufficiently comparable for evaluation. * 

A comprehensive evaluation of the ROA 1985-92 projections for the Netherlands has been undertaken by Borghans 
et al. (1994). The differences between the projections and the outcomes wcrc assessed in terms of a standard loss function. 
The conclusions were that “the lowest average loss was for the replacement demand per type of education, and the 
average loss Tor the [orecasts of rcplacement demand per occupational class was also quite low”. On the other haid, t.he 
forecast for the expansion demand per occupational class had “by la the lowest reliability”. A comparison of the 
projections with a variant assuming no changc in the labour market sincc thc base year suggested that most components of 
the projections wcrc “mediocre”. However, a qualitative indicator, designed to characterise the labour market prospects 
per lype of education, was found to givc “cspccially good results”. Thc general conclusion was that “despite the errors, 
the forecasts seem to bc rcasoriably good”. 

Some results of evaluations for Canada, France, the Netherlands and the United States are given in Table 2.7. As there 
is no absolute way of judging the performance of occupational projections, three different measures are used. The first is 
the mean absolute percentage error (MAPE), a common summary measure for evaluating the performance of projections in 
generaL9 The second measure, the distribution of forecast errors, provides information on the accuracy of the projections of 
cells of the occupation by industry matrix. Table 2.7 shows what proportion of the cells were projected to within plus or 
minus 10 per cent, 10 to 20 per cent, and more than 20 per cent of the actual value. The third measure is the range of the 
projections, showing to what extent they fall within a broad or narrow band around the actual values. 

When occupational projection agencies use the first and second measures to assess the accuracy of their projections, a 
MAPE of less than 10 pcr cent is often used as a reference value [Blaug (1967, p. 279)l. Another common critcrion is 
whcther or not at lezst half of the cells are projected to within plus or minus 10 per cent o f  the actual value. 

On this basis, Tahle 2.7 indicates that the performance of the projections is satisfactory for major occupational groups 
and, in some cases, for sub-groups. However, there appears to be considerable scope for improving the projections for 
occupational sub-groups, where the ranges of thc projcctiori results are inuch wider. The increase in  precision in the results 
for Canada inay indicate thc gains that can be relilised by careful evaluation of earlier projections and widc-ranging 
consultations with experts and users. The evaluation study for the Netherlands documcnts the gains that can be achieved by 
taking fuller account of the most rcccnt observations. 

supply. 

tional projections. For example, the Canadian COPS sys- 
tem uses the results of an econometric model maintained 
by a private company, Informetrica Ltd., while the BLS 
in the United States draws on the work of Data 
Resources, Inc. The output projections are used to dcrive 
a set of employment projections by industry, which then 
serve as the basis for thc crnployment projections by 
occupation. The link is made by a variety of methods, but 
all can be characterised as extrapolation or econometric 
modelling of past trends, combined with informed judge- 

ment and, sometimes, extensive consultations with 
experts and data users. In some cases, the employment 
prqjections by occupation are used, in turn, to estimate 
the future demand for different types of educational qual- 
ificalions. Examples are the work of the BLS, for the 
United States, and at a very detailed levcl (5  education 
classes and 53 educational disciplines) the ROA, for the 
Netherlands. The U.S. work is also dislinguished by the 
provision of variants (the material in this chapter is 
drawn from the moderate variant). 
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Table 2.7. Accuracy of occupational projections made from 1960 to 1988 for Canada, France, 
the Netherlands and the United States 

France“ 

Netherlands 

United States 

MAPE“ (%) Number 
of occupations Forecaster Period 

Canadab Meltz and Penz 1961-7 1 12 10 
Ahamad 1967-75 12 12 

COFOR82 1974-81 10 13 
COPS 1988-92 79 12 
COPS 1988-92 20 7 

CGP 1966-70 105 (10) 
CGP 1966-70 16 (6) 
CGP 1971-75 40 (12) 

ROA 1987-92 73 23 

BLS 1960-75 76 21 
BLS 1960-75 9 6 
BLS 1970-80 64 22 
BLS 1970-80 9 7 
BLS 1980-90 131 21 
BLS 1980-90 8 9 

Percentage error 

< 10 10-20 > 2 0  

58 33 8 
42 42 16 
70 0 30 
35 27 38 
71 24 35 
. .  . .  . I  

94 6 0 
. .  .. . .  
. .  .. 

29 37 34 
89 11 0 
38 12 50 
67 33 0 
26 34 40 
63 25 12 

Range (%) 

-46 to + 15 
-40 to + 14 
-43 to + 10 
-47 to + 85 
-26 to -+ 44 

-63 to + 21 
-1s to + 9 

-75 to + 138 

4 3  to + 136 
-7 to + 10 

-47 to + 89 
-17 to + 1 
-97 to + 56 
-22 to + 16 

. . Data not available. 
a) Mean Absolute Percentage Error. See text for explanations. 
0) The accuracy indicator used was a vcrsion of the MAPE calculated as the sum, from 1986 to 1995, of the terms [Abs(&-M)fM/ra] x 100; is projected employment 

by occupation, M is actual cmplcrymnt by occupation and n is the number of years covered, in this case 7. 
c) Figures in parenthesis are estimates derived from the assumption that, when errors are dislrihulad normally with mean zero, the MAYE is approximatcly 0.8 times the 

root mean squared errur (RMSP.). 
Sources: Canada: Meltz and Penz (196&), Fnol and Meltz (1992); 

France: Psachainpoulos (1473). Paul (1985); 
Netherlands: Borghans, van Eijs and de Grip (1994); 
United States: Carey (19BU), Carey and Kasunic (1982). Rosenthal (1992). 

While these procedures derive employment from 
estimates of overall demand, they are not pure demand 
projections because they implicitly incorporate some 
effects of supply constraints. The basic output estimates 
will incorporate judgements about labour force develop- 
ments. And the judgements about movements in the 
occupational shares of each industry will be influenced 
by what is known about the likely future supply of peo- 
ple trained to carry out those occupations. Another rea- 
son for not treating these employment projections as pure 
demand projections is that a projected increase in the 
numbers of people employed in each occupation is only 
one part of demand - the “expansion demand”. In addi- 
tion, there is the “replacement demand”, the numbers of 
people needed to replace workers who leave the labour 
force or transfer to other occupations. While all of the 
projections include estimates of expansion demand, only 
a few organisations (including the ROA and the BLS) 
extend this to replacement demand.’O 

4. Employment outlook by occupation 
to the year 2000 

This subsection presents the occupational projec- 
tions available for several OECD countries on as compa- 

rable a basis as possible. As they do not share a common 
taxonomy, some reclassification was required. Annex 2.C 
explains how this was done for six countries: Australia, 
Canada, Ireland, Japan, the United Kingdom and the 
United States. These countries use classification schemes 
that are broadly similar at the major group level. Occupa- 
tional projections for the 1990s and the early years of the 
next century are shown in Table 2.8. 

While the periods for which the projections are 
available differ, the broad picture that emerges from the 
table remains the same when annual average growth rates 
are used to make the comparisons. The expectations are 
that employment growth during the 1990s will be strong- 
est for professional and technical, and administrative and 
managerial occupations, and weakest for agricultural and 
related, and production, service and labouring occupa- 
tions. This is likely to provide favourable job opportuni- 
ties for those with post-secondary education or higher- 
level skills, but to be relatively unfavourable for those 
with a poor level of education or low skills. These con- 
clusions should not, of course, be taken to be totally 
independent of the qualitative arguments mentioned 
above - the analysts who construct the projections have 
presumably taken a similar view about likely future 
developments. Nevertheless, the corroboration lends con- 
fidence to the overall assessment. 
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1940 

Thousands % 

1996 

Thousands lo 

Major occupational group 1990 2000 

Thousands % Thousands % 

Table 2.8. Projected employment growth by major occupational group in Australia, Canada, Ireland, .Japan, 
the United Kingdom and the United States 

Australia Canada 

Major occupational group I 1991 2001 1990 2000 
Change % Zhange % I Thousands % Thousands % Thousands % Ilousands % 

Professional and technical 
Administrative and managerial 
Clerical and related 
Craft and skilled manual 
Production, service and labourer 
Sales workers 
Agricultural and related 
Total 

1513 
624 

1325 
1 223 
1 906 
I 009 

246 
7 846 

19.3 
8.0 

16.9 
15.6 
24.3 
12.9 
3.1 

100.0 

1 932 20.9 
756 8.2 

1 526 16.5 
I483 16.0 
2 082 22.5 
1255 13.6 

21 9 2.4 
9 253 100.0 

27.7 
21.2 
15.2 
21.3 

9.2 
24.4 

- 1  1 .o 
17.9 

2 228 17.7 
1 493 11.9 
2 337 18.6 
1 502 12.0 
3 249 25.8 
1 188 9.5 

574 4.6 
12571 100.0 

2 680 19.2 
1 824 13.0 
2 589 18.5 
1 488 10.6 
3 554 25.4 
1 259 9.0 

5 86 4.2 
13 9x1 100.0 

20.3 
22.2 
10.8 
-1 .o 

9.4 
6.0 
2.1 

11.2 

Ireland Japan" 

Major occupational group 1990 I 2000 
Change % Change % 

Thousands Yo 1 Thousands % 

Professional and technical 
Administrative and managerial 
Clerical and related 
Craft and skilled manual 
Production, service and 

labourer 
Salcs workers 
Agricultural and related 
Total 

189 16.8 
107 9.5 
151 13.4 
152 13.5 

12.2 
15.9 
7.9 

6 900 11.0 
2 390 3.8 

11 570 18.5 

9 800 14.8 
2 580 3.9 

12 920 19.5 

42.0 
7.9 

11.7 

0.9 

4.4 
-30.6 

5.9 

212 18.0 
124 10.5 
163 13.8 
168 14.2 

289 24.5 
86 7.3 

139 11.8 
'1 181 100.0 

4.0 I 27 720 44.4 27 960 42.2 
278 24.7 

80 7.1 
169 15.0 

I 126 100.0 

9 400 15.0 
4 480 7.2 

62 490 100.0 

9 810 14.8 
3 I10 4.7 

66 171) 100.0 

7.5 
-17.8 

4.9 

I United Kirigdom United States 

1992 200s 
Change 8 Change 8 

Thousands % Thousands % 

4 784 
3 675 
4 437 
4 048 
6 943 
2 074 

196 
26 155 

Professional and technical 
Administrative and managerial 
Clerical and related 
Craft and skilled manual 
Production, service and labourer 
Sales workers 
Agricultural and relatcd 
Total 

18.3 
14.1 
17.0 
15.5 
26.5 
7.9 
0.7 

100.0 

5 679 
4 139 
4 435 
3 789 
6 627 
2 141 

159 
26 969 

21.1 
15.3 
16.4 
14.0 
24.6 
7.9 
0.6 

100.0 

18.7 
12.6 
0.0 

-6.4 
4 . 6  

3.2 
-18.9 

0.1 

20 874 17.2 
12 066 10.0 
22 349 18.5 
13 580 11.2 
35 707 29.5 
12 993 10.7 
3 530 2.9 

121 099 100.0 

28 465 19.3 
15 195 10.3 
25 406 17.2 
15 380 10.4 
43 722 29.6 
15 664 10.6 
3 650 2.5 

147482 100.0 

36.4 
25.9 
13.7 
13.3 
22.4 
20.6 
3.4 

21.8 

u) Only combined data are available lor Japan for the "Craft and skilled manual" and "Production, service and labourcr" occupational p u p s .  The Ministry of Labour 
has providcd a breakdown of the combined figures into thc following three occupationd groups: 

1990 2000 
Workcrs in transport and communication occupations 2 300 2 4 5 0  
Craflsmen, production process workers and labourers 19 760 19 210 
Protective service workers and service workers 5 630 6 300 

Sources: Australia: Depaflment of Employment, Education and Training (1991). Table A.2.1: 
Canada: Data supplied by Human Resources Development Canada; 
Ireland: Corcoran, Sexton and ODonoghue (1 992). Table 4.1 ; 
Japan: Data supplied by the Ministry of Labour; 
United Kingdom: Institute for Employment Research (1991), Tables 3.1 and A.15; 
United States: Silvestri (1993). Table 1. 

Projections for a number of countries are available 
for more narrowly defined occupations. Two different 
perspectives are possible for identifying occupations with 
favourable employment prospects. The rate of growth 
indicates those occupations which are expected to grow 
fastest during the projection period. The absolute change 
in the number employed points to where the largest num- 

her of job openings will bc. The results are not compara- 
ble across countries because of differences in classifica- 
tion schemes and in the number of occupational groups 
involved. 

Tables 2.9 to 2.12 present projections for the 1990s 
from both these perspectives for Australia, Canada, the 
Netherlands and the United States. They show the ten 
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Table 2.9. Australia: ten occupations with fastest growth rate and largest job gains and losses 1991-2001 
Thousands 

Occupation 1991 
~~ ~ 

Fastest growing 
Psychologists 
Social workers 
Economists 
Librarians 
Mathematicians, statisticians, and actuaries 
Veterinarians 
Computing professionals 
Speech pathologists 
Wclfare pxa-prol'cssionals 
Accountants 
Largest job gains 
Sales assistants 
Managing supervisors 
Numerical clerks 
School teachers 
Other labourers 
Accountants 
Computing professionals 
Stenographers and typists 
Other salespersons 
Kegistered nurses 
Largest jnh losses ur smallest job gains 
Farmers and farm managers 
Agricultural labourers 
Othcr social professionals 
Stationary plant opcrators 
Trades assistants 
Other transport technicians 
Other food trades 
Metal casting trades 
Podiatrists 
Other metal trades 

~~ 

4.2 
12.4 
2.4 
9.5 
2.5 
3.8 

82.1 
2.2 

22.2 
107.1 

496.0 
375.3 
446.5 
245.8 
425.2 
107.1 
82.1 

283.9 
162.3 
159.7 

255.7 
132.4 
22.2 
62.2 

286.0 
10.7 
2.1 
1.7 
1.2 
1.7 

200 1 Numerical change Change % 

8.5 
23.6 
4.4 

17.2 
4.2 
6.2 

134.9 
3.6 

34.7 
167.9 

640.7 
485.9 
518.7 
311.1 
488.2 
167.9 
135.0 
334.5 
211.0 
192.8 

2 18.9 
104.6 
17.1 
58.7 

285.1. 
9.9 
2.1 
1.8 
1.4 
1.9 

4.3 
11.3 
2.0 
7.7 
1.8 
2.4 

52.9 
1.4 

12.8 
60.8 

144.7 
110.6 
72.2 
65.2 
63.0 
60.8 
52.9 
50.5 
48.7 
33.1 

-36.8 
-27.9 
-5.1 
-3.4 
-0.9 
-0.8 
4 . 1  

0.1 
0.1 
0.3 

102.2 
91.0 
86.1 
81.1 
72.2 
64.4 
64.4 
63.6 
58.1 
56.8 

29.2 
29.5 
16.2 
26.5 
14.8 
56.8 
64.4 
17.8 
30.0 
20.7 

-14.4 
-21.1 
.-23. I 
-5.5 
-0.3 
-7.3 
-3.3 

7.1 
11.8 
15.4 

Sources: DEET (1991) and information supplied by the Department of Employment, Education and Training. 

fastest growing occupations, the ten occupations with the 
largcst job growth, and the Len occupations with the larg- 
est job losscs or smallest job gains. No data are given on 
occupations with the largest rates of decline because such 
occupations are ofkn fairly small and the scale of the 
projected job losses insignificant. 

i) Australia 

The fastest growing occupations during the 1990s 
are expected to be social scientists with qualifications in 
psychology, social work and economics; librarians; and 
graduates in mathcinatics, statistics and actuarial scicnce. 
Although agricultural Occupations are expected to decline 
substantially in the 1990s, the dcmaiid for vetcrinarians is 
projccted to increase by nearly two-thirds. The growing 
business dcniands for the wide range of inlormation 
which is providcd by computers and related technology 
are reflected in an expected growth of around two-thirds 
in the number of computing professionals between 1990 

and 2001. An increasing demand for remedial, welfare 
and financial services is reflected in expected growth 
rates of over 50 per cent for speech pathologists, welfare 
para-professionals and accountants. 

The ten fastest growing occupations should provide 
about one-tenth of the net new jobs expected to be crc- 
ated during the 1990s. However, the ten occupations with 
the largest gains should provide about half of all 
new jobs. The second part of Table 2.9 suggests that 
employment in sales occupations could grow by nearly 
150 000 and by 110 000 in managing supervisory occu- 
pations. A major portion of this expansion is attributable 
to growth in wholesale and retail trade, which employs 
large numbers of sales and supervisory workers. Fears 
that large numbers of clerks would be displaced by coin- 
puters arc not expected to be realised any more in the 
1990s than they were in the 1980s. The numbers of 
numerical clerks arc projected to rise by over 70 000, 
16 per cent of the number employed in 1990. The 
demand for education should remain strong during the 
1990s, and this is reflected in an expeckd increase of 
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65 000 jobs for school teachers. Although labouring 
occupations are expected to decline in some sectors, 
including agriculture, there should be a continuing 
demand in other sectors, leading to an increase of 
63 000 jobs. The demand for accountants and computing 
professionals is expected to be strong enough to put these 
occupations among the ten largest growing occupations 
(as well as in the ten fastest growing). 

The largest job losses during the 1990s are expected 
to occur in agricultural occupations. Between them, 
farmers, farm managers and agricultural labourers are 
projected to account for three-quarters of all job losses in  
Australia during this period. 

occupations).'" Another sales category, sales clerks and 
salespersons,l' features among the ten occupations with 
largest job growth, again with a wide variety of other 
occupations. Despite the fine range of detail, and the 
comparatively narrow definition of the categories, the ten 
occupations with the fastest job growth account for over 
260 000 jobs, 45 per cent of total net job growth. 

Regarding job losses, the Canadian view - contrast- 
ing with that of Australia, but in concordance with the 
UniLed States - is that office technology will greatly 
reduce the number of typists over the period. In absolute 
terms, a similar loss is projected for the occupation of 
truck drivers. Canada does not project a particularly large 
decline in the numbers of farmers. 

iij Canada 
iii) Netherlands 

In Canada (Table 2.10), much more than in 
Australia, the top ten fastest growing occupations are a 
combination of highly skilled (systems analysts, dental 
hygienists and veterinarians) and less skilled (sales 

The total increase in the number of jobs between 
1993 and 1998 is projected to be around 3.5 per cent 
(Table 2.11). Occupations expected to grow by at least 

'Table 2.10. Canada: ten occupations with fastest growth rate and largest job gains and losses 1990-2000 
Thousands 

Occupation 1990 2000 Numerical change Changc % 

Fastest growing 
Child care workers 
Systems analysts 
Speech therapists 
Sales occupations, n.e.c. 
Food and bev. prep. assist. 
EDP equip. operators 
Dental hygenists 
Respiratory technicians 
Auto fabricalion 
Veterinarians 
Largcst job gains 
Cashiers and tellers 
Systems analysts 
Sales managers 
Chefs and cooks 
Gcncral managerq 
EDP equip. operators 
Child care workers 
Nurses 
Sales clerks and salespersons, n.e.c. 
Secretaries and stenographers 
Largest job losses 
Typists and clerk-typists 
Truck drivers 
Commercial travellers 
Fishing occupations 
Telephone operators 
Machinc tool operators 
Timber cutting 
Paper product fab. 
Packaging occupations 
Fish canning 

107 
133 

3 
15 
55 

136 
25 
3 

44 
4 

313 
133 
264 
I92 
161 
136 
107 
25 1 
667 
455 

35 
253 
72 
29 
28 

X 
16 
9 

67 
16 

168 
203 

5 
21 
81 

199 
37 

5 
63 

6 

387 
203 
333 
260 
227 
I99 
168 
310 
72 1 
500 

61 
71 
2 
7 

26 
63 
12 

I 
19 
2 

I 5  
71 
69 
68 
6.5 
63 
61 
59 
54 
45 

56.5 
53.3 
47.2 
47.1 
46.9 
46.4 
46.0 
44.4 
44.3 
43.2 

23.9 
53.3 
26.0 
36.4 
40.6 
46.4 
56.5 
23.7 
8.0 
9.9 

25 -10 -29.1 
243 -10 4 . 0  
66 -7 -9.0 
24 -6 -6.5 
23 -5 -18.7 
4 4 4 8 . 2  

I 3  -3 -18.7 
7 -3 -28.6 

64 -2 -3.7 
15 -2 -11.9 

Source: Human Resourccs Dcvclopmcnt Canada, COPS (1 993) 
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Table 2.11. Netherlands: ten occupations with fastest growth rate and largest job gains and losses 1993-1998 
Thousands 

Occupation 1933 1998 Numerical change Change % 

Fastest growing 
Journalists, authors and announcers 
Physiotherapists and occupational therapists 
System analysts, programmers system supervisors 
EEC technicians, speech therapists and other paramedical 
Information service and media specialists 
Personnel officers, vocational advisors, etc. 
Registered nurses and homc nursing personnel 
Photographers, film-makers, designers, and window dressers 
Visual and performing artists 
Senior finance and sales managers 
Physicians, medical specialists, pharmacists 
Largest job gains 
Directors, managers and supervisors in manufacturing 
Systems analysts, programmers and systems supervisors 
Registered nurses and home nursing personnel 
Sales assistants 
Senior finance and sales managers 
Book-keepers, bank and tax department employees 
Student nurses and home nursing personnel 
Geriatric help, kindergarten staff and nannies 
Journalists, authors and announcers 
Rcight handlcrs, packers and packing workers 
Largest job losses 
Shopkeepers, retail and wholesale staff 
Primay and special education teachers 
Building material, glass and ceramic production workcrs 
Clothing, textile and fur product makers 
Food and beverage processors 
Upholsterers, shoemakers and leather workers 
Agricultural workers 
Carpenters and woodworkers 
Commercial representatives, sales managers and brokers 
Electrical product assembly workers and quality controllers 
Welders and engineering workers 
Farmers 

41 
43 

135 
23 
18 
28 

132 
35 
32 

119 
40 

37 1 
135 
132 
265 
119 
352 
111 
128 
41 

130 

152 
96 
36 
19 
45 
18 

161 
151 
151 
22 
61 

151 

49 
50 

158 
27 
20 
32 

150 
40 
36 

133 
45 

405 
158 
150 
280 
133 
3 65 
121 
137 
49 

137 

144 
91 
32 
16 
43 
16 

159 
149 
149 
21 
59 

149 

8.1 
7.1 

22.3 
3.6 
2.5 
4.0 

18.1 
4.6 
3.9 

14.3 
4.8 

34.6 
22.3 
18.1 
14.9 
14.3 
12.5 
9.8 
9.2 
8.1 
7.3 

4 . 2  
4 . 7  
-4. I 
-2.4 
-2.0 
-1.7 
-1.6 
-1.5 
-1.5 
-1.5 
-1.5 
-1.5 

19.9 
16.5 
16.5 
15.4 
14.2 
14.2 
13.7 
13.1 
12.0 
12.0 
12.0 

9.3 
16.5 
13.7 
5.6 

12.0 
3.5 
8.8 
7.2 

19.9 
5.6 

-5.4 
-4.9 

-1 1.4 
-12.8 
4 . 4  
-9.6 
-1 .o 
-1 .o 
-1 .o 
-6.8 
-2.5 
-1 .o 

Source: Calculated from Tables 2.1 and 2.2 of ROA (1994). 

15 per cent over the five years include journalists, 
authors and announcers; physiotherapists and occupa- 
tional therapists; systems analysts, programmers and sys- 
tem supervisors; and electroencephalogram technicians, 
speech therapists and other paramedical occupations. 
Several other occupations lie in the band from 12 to 
15 per cent. 

The occupations with the largest projected job gains 
include directors, managers and supervisors in manufac- 
turing; systems analysts, programmers and system super- 
visors; registered nurses and home nursing personnel; 
and sales assistants. Between them, the ten occupations 
with largest projected job gains account for I50 000 jobs, 
nearly three-quarters of the overall net job growth. Four 
of the occupations in the top ten with largest job gains are 
among the top 10 in terms of fastest job growth. 

The total number of job losses in the twelve occupa- 
tions projected to suffer the largest declines over the 

period 1993-1998 is over 30 000. Shopkeepers are pro- 
jected to suffer the greatest loss, in contrast with the large 
gains projected for sales assistants. 

iv) United States 

Table 2.12 shows that the fastest growing occupa- 
tion during the next fifteen years is expected to be home 
health aides. Silvestri (1993) points out that “they are 
expected to be in great demand to provide personal and 
physical care [or an increasing number of elderly people 
and for patients who are recovering from surgery and 
other serious health conditions”. Six of the ten fastest 
growing occupations involve the delivery of medical and 
social services. The continuing spread of computer tech- 
nology is expected to lead to strong growth in the 
demand for some computer-related occupations such as 
computer engineers and scientists, and systems analysts. 
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Table 2.12. United States: ten occupations with fastest growth rate and largest job grins and losses 1992-2005 
(moderate projection) 

Thousands 

Occupation 1992 2005 Numerical change Change % 

Fastest growing 
Home health aides 347 827 479 138 
Human service workers 189 445 25 6 136 
Personal and home care aides 127 293 166 130 
Computer engineers and scientists 21 I 447 23 6 112 
Systems analysts 455 956 so 1 1.10 
Physical and corrective therapy assistants and aides 61 118 57 93 
Physical therapists 90 170 79 88 
Paralegals 95 176 81 86 
Teachers, spccial cducation 358 625 267 74 
Mcdical assistants 181 308 128 71 
Largest job gains 

Registered nurses 1 835 2 601 765 42 
Cashiers 2 747 3 417 670 24 
General office clerks 2 688 3 342 654 24 
Truck drivers, light and heavy 2 391 3 039 64 8 27 
Waiters and waitresses 1 756 2 394 637 36 
Nursing aides, orderlies, and attendants 1308 1 903 594 45 
Janitors and cleaners, including maids and housekeeping 

cleaners 2 862 3 410 548 19 
Food preparation workers 1 223 1 748 524 43 
Systems analysts 455 Y56 501 I10 
Largest job losses 
Farmers 1 088 857 -23 1 -2 1 
Sewing machine opcratnrs, garment 556 393 -162 -29 
Cleaners and servants, private household 483 326 -1 57 -32 
Famiworkers 849 716 -133 -16 
Typists and word processors 7x9 664 -125 -16 

Salespersons, retail 3 660 4 446 786 21 

Child care workers, private household 350 221 -123 -35 
Computer operators, except peripheral equipment 266 161 -104 -39 
Packaging and filling machine operators and tenders 319 248 -7 1 -22 
Inspectors, testers and graders, precision 925 559 -65 -10 
Switchboard operators 239 188 -5 1 -2 1 

Source: Silvestri (1993), Tables 3, 4 and 5 .  

Silvestri (1993) argues that employment in these occupa- 
tions “is expected to grow rapidly to satisfy expanding 
needs for scientific rescarch and applications of computer 
tcchnology in business and indusky”. 

Of the approximatc 26 million net new jobs pro- 
jected for the period 1992-2005, nearly a quarter should 
be accounted for by the ten largest growing occupations. 
Salespersons in retail trades and registered nurses may 
increase by over three-quarters of a million each, while 

iers, general office clerks, truck drivers, waiters and wait- 
resses, nursing aides, orderlies and attendants, janitors 

ufacturing and services. Occupations projected to suffer 
significant job losses in manufacturing are sewing 
machine operators, and inspectors, testers and graders. 
Occupations projected to decline in both manufacturing 
and services are cleancrs and servants, typists and word- 
processor operators, and computer operators. The pro- 
jected job losses among typists and word processors, and 
computer operators reflect the U.S. view of the long- 
awaited impact of the personal computer revolution on 

employees. 
job growth of Over half-a-million is projected for cash- the productivity Of professional and 

and cleaners, food preparation workers and systems 
analysts. of skills 

v) Possible mismatches in the demand and supply 

The agricultural sector is pro-jected to continue to 
contract. Farmers are expcctcd to have the largest number 
of job losses, 231 000 in the period to 2005, while jobs 
for farmworkers fall by 133 000. Technological change is 
expected to reduce the demand for some workers in man- 

Several studies of future occupational demand havc 
also attempted to make inferences about skills. They 
include Johnston and Packer (1987) for the United States 
and DEET (1991) for Australia. These two reports argue 
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that the fastest-growing jobs in the United Stales and 
Australia will be in occupations requiring the highest 

. education and skill levels. According to these authors, 
41 per cent of all new jobs in the United States are 
expected to be in the highest skill groups, compared to 
24 per cent of current jobs. For Australia, the correspond- 
ing figures are 46 and 30 per cent. 

Johnston and Packer (1987) combined their view of 
increasing skill requirements for the United States with 
the assumption of slower labour force growth during the 
1990s to reach the conclusion that there would be a 
shortage of workers with adequate levels of education 
and skill, In contrast, the report on Australia’s workforce 
concluded that “in broad terms it does not appear that 
there will be any tendency towards increasing skill 
shortages during the 1990s. If current trends continue, 
the increase in the number of skilled workers should be 
able to accommodate the projected changes in the struc- 
ture of the economy and workforce”. 

For Norway, Olsen and StQlen (1994) use an 
econometric model to project the demand for employ- 
ment by industry group and educational level. These 
demand projections are combined with labour supply 
projections. The conclusions are that people with no edu- 
cation beyond compulsory schooling are likely to con- 
tinuc to meet with labour market difliculties. For those 
with secondary or higher education, the situation is likely 
to improve, and thcrc might be an excess demand for 
people with higher education levels to work in health and 
social services. 

The slulls mismatch argument has generated consid- 
erable controversy in the United States. For example, 
Mishel and Teixeira (1991) advance a number of reasons 
why the arguments of Johnston and Packer (1987) may 
not be valid, and suggest too much emphasis is placed on 

college education. They conclude that “the bigger and 
more important challcnge is to improve the jobs, pay and 
skills of the non-college-educated workforce’ ’ . Reynolds 
(forthcoming) argues that, despite technological 
advances, people will still be needed to do relatively low- 
skilled, heavy lifting jobs and maintenance work. Bishop 
and Carter (1990), on the other hand, argue that there will 
be even greater skill shortages in the United States than 
predicted by Johnston and Packer. 

D, CONCLUSIONS 

The results of the employment projections by occu- 
pation brought together in Section C broadly support the 
hypothesis of a continued, across-the-board increase in 
the levels of skills and competences required for employ- 
ment. Future employment growth is projected to be 
strongest for professional and technical, and administra- 
tive and managerial occupations, and in general the pat- 
tern of occupational change appears to provide compara- 
tivcly favourable job opportunities for those with third 
level education or high-level skills. 

However, the quantitative projections add detail to 
the general picture, by bringing out changes in the occu- 
pational structure of sectors which may be affected com- 
paratively little, or only indirectly, by technological 
change. For example, sales assistants are projected to 
make a large contribution to employment growth over the 
next five to ten years, despite being a relatively low- 
skilled category. 
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NOTES 

1.  The consultant to the Sccrctariat is Dr. Gerard Hughes of 
the Economic ‘and Social Research Institute, Dublin. 

2. While it would be reasonable to refcr to such projections as 
“forecasts”, the term is generally avoidcd. 

3. The rcasons for the use of the term “HIGH-DEN” are 
explained in Annex 2.A. 

4. The OECD countries of the. EEA are Austria, Belgium, 
Denmark, Finland, France, Germany, Greece, Iceland, 
Ireland, Italy, Luxembourg, the Netherlands, Norway, 
Portugal, Spain, Sweden and the United Kingdom. 

5. Occupational classification systems can be very detailed, 
and may be based on “dictionaries” of occupations pro- 
viding descriptions of thousands of specific jobs. One 
example is the US. Dictionary of Occupational Titles 
(DOT), used to develop the Standard Occupational Classi- 
fication (SOC) in 1977, rur usc in statistical work. A num- 
ber of ot.her countries basc their classifications on TSCO 
- with modificat.ions to rcflect national labour markets. 
EC countries, on the initiative d Eurostat, have recently 
begun to assemble data on the basis of a modificd version 
of the 1988 version of LSCO, ISCO-COM. Blue-collar 
employment is here taken to comprise ISCO Major 
Groups 7, 8 and 9. 

6. Nevertheless, as will be seen later in this chapter, the latest 
occupational projections for Canada and the United States 
imply significant job losses among typists and word- 
processor operators, as office automation continues to 
spread and professional and managerial employees make 
more extensive use of personal computers. 

7. Further information on the ongoing occupational projection 
work in these countries may be found in Hughes (1993) 
and in other material available from thc Secretariat on 
request. 

8. Other classification problems can affect evaluations. The 
1987 Employment Outlook describes the process of “grad- 
ing creep” or “classification drift” by which employees in 
low-skill occupations are regraded into “skilled” employ- 
ment - independently of changes in their actual work 
duties - so that the numbers employed in executive or 
management occupations increase implausibly. 

9. This may be written: MAPE = SUM, [ IE, I I n] 
where E, is the percentage error for the category , j  and n is 
the number of categories. This measure depends on the 
aggregation level which is used. It may be unduly influ- 
enced by poor projections Tor vcry small occupation 
groups. Ideally, the forecast error should he wcighted by 
the size oT the occupation: the reason the unweighted aver- 
age is used is that the information requircd to estimate a 
weighted avcragc is not generally available. 

10. This unit group, No. 5149, whose full title is “Sales Occu- 
pations: Commodities, n.e.c.”, contains occupations, not 
elsewhere classified, concerned with selling commodities. 

11. This unit group, No. 5135, whose full title is “Sales Clerks 
and Salespersons, Commodities, n.e.c.”, includes occupa- 
tions not elsewhere classified, concerned with selling com- 
modities in wholesale and retail trade establishments, and 
appfying knowledge of characteristics, quality and merit of 
items sold. 
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Annex 2.A 

LABOUR FORCE PROJECTIONS 

This annex provides information on the labour force 
projections used in this chapkr. Tt begins by dcscribing the 
EurostatDFO system of pmjections, which were first developed 
for thc European Community and then extended to covcr thc 
European Economic Area (EEA). The remainder of the annex 
covers national prqjections for five counlries outsidc the EEA: 
Australia, Canada, Japan, New Zealand and the United States, 
as well as for eight EEA countries: Belgium, Denmark, Finland, 
the Netherlands, Norway, Portugal, Sweden and the United 
Kingdom. 

1. The EurostatnFO system of Iabour force projections 

The Eurostat/IFO system of labour projections combines 
population projections, explained for the European Community 
in Eurostat (1991) and for the reniaining countries in Eurostat 
(1993) and labour force participation rate projections described 
in  Hofrnann (forthcoming). There are two sets of labour force 
projections, orjginally labelled LOW and HIGH. In this chapter, 
the HIGH EurostatLIFO projections are referred to as the 
HIGH-DEN projections, in order to draw attention to the fact 
that they are constructed in a different way from the “high” 
projections of national authorities and use Denmark as a refer- 
ence country. 

The Eurostat/IFO LOW labour force projections are the 
combination of thc Eurostat LOW population scenario and the 
Eurostat/lf;O LOW labour force participation ratc scenario. The 
HTGH-DEN labour force projections are the combination of the 
HIGH population scenario and the HIGH-DEN labour force 
participation rate scenario. 

The Eurostat population scenarios 

Regarding fertility and mortality, the LOW population sce- 
narios set out in detail for each country in Eurostat (1991, 1993) 
assume: 

- a further decrease in the average number of children per 

- a slight increase in life expectancy during the 1990s and 
woman to a level of around 1.5; 

a stagnation thereafter. 
’ 

The HIGH scenarios assume: 
- an incrcase in cohort fertility to a lcvcl of around 

2 children per woman; 
- a continuing increase in longevity during the next three 

decades. 

In the LOW scenario, it is assurncd that net immigration to 
the EEA declines from 1991 to 1994 reaching a levcl of 

300 000 persons in 1994 and remaining constant lhereakr. The 
HIGH scenario foresees a much highcr level of net immigra- 
tion, rcaching 900 000 persons by 1994 and again remaining 
constant until 2020. 

The EurostatHFO labour force participation rate scenarios 

The LOW labour force participation rate scenarios assume 

- past trends will continue but, over time. decrease from 
the take-off point of 1990 to the scenario horizon of 
2020; 

- convergence of labour force participation rates, across 
countries and between the sexes, will bc rclatively 
unimportant. 

that: 

The past trends are cstirnated separately for each sex and 
five-year age group. A logistic transformation is applied to the 
data in order to prevent the participation rate from exceeding 
100 per ccnt, or falling below zero. A “general trend” is then 
derived from the average annual change over the period 1983 to 
1991 in the transformed labour force participation rates for all 
countries taken together. The participation rate trend for each 
country may be allowed to move above or below this general 
trend by a logistic value of 0.01, where this appears warranted 
on the basis of the weighted sum of the following indicators: 
the results of the trend calculations for that country alone, thc 
level of its participation ratcs compared with those for other 
EEA countries, and the assumptions made by its national fore- 
casters. Finally, the cstimated historical trends are smoothed to 
arrive at grcatcr consistency acrws age groups, and interpolated 
to give trends by single year of age. 

As a starting point, the projections adopt the average of the 
last three annual observationc (19x9, 1990, 1991), centred on 
1990. From then on, the year-on-year change applied is the 
trend calculated from the historical data, with the assumption 
that the absolute magnitude of the change (whether positive or 
negative) decreases continually from year to year by 1/30, to 
reach zero by the year 2020. This attenuation is designed to 
take into account the decreasing likelihood that historical trends 
will remain unchanged into the future. 

The HIGH-DEN participation rate scenario assumes: 
~ that all factors and circumstances act in combination to 

enable a growth in labour force participation over the 
whole range of age groups SO that, in thc long run, 
“reasonable maximum values’’ of activity rates will be 
attained; 

- a strong convergence of labour force participation rates 
between countries and between the sexes. 
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The calculations of the HIGH-DEN scenario involve inter- 
polations between the values at the beginning of the projection 
period and the “reasonable maximum valucs” for 2020. 
Denmark was assigned a special status, on the grounds that its 
participation rates are currently the highest in the European 
Community. It was also used as a reference when the calcula- 
tions were extended to Austria, Finland, Iceland, Norway and 
Sweden, despite the fact that the participation rates of Sweden 
are actually higher than those of Denmark. This implies that the 
HIGH-DEN participation rates for Sweden are lower than 
might be expected from a more conventional “high” variant. 

Reasonable maximum values for Denmark are chosen in 
the following way. For young people and prime-age men, they 
are the maximum values seen over the 1980s. For prime-age 
women, the value taken is slightly below that for men. For older 
men, the final values approach those observed in thc latc 1970s 
and early 1980s. For older women, the rates are derived from 
those of prime-age women using a cohort method. 

The final values for other countries are not always as high 
as those assumed for Denmark. The extent to which the pro- 
jected participation rates are assumed to make up the difference 
between their initial values and the final values for Denmark 
depends on the 1990 levels of the participation rates, relative to 
the average for the European Community. For young people, 
the proportion made up is either 50 or 75 per cent. For women 
in the prime-age group, it is cithcr 75 or 90 per cent. 

Once the final values for each of the countries have been 
derivcd, figures for the intervening years are interpolated by a 
third degree polynomial, the inilial slope being that of the LOW 
scenario. 

As far as possible, the labour force and population projec- 
tions were then spliced to historical series reported in OECD, 
Labour Force Statistics, Part III, on the basis of the detailed 
age-sex groupings and the most recent year available for the 
historical data. For countries not included in this data source, 
Eurostat historical activity rates and OECD population data 
were used and data were generally spliced at 1990. 

Canada 
2. National labour force projections 

low participation rate projections, respectively. The data wcre 
published in DSNZ (1992). The population projections used 
were Series 7 and Series 9, which assume immigration levels of 
zero and 10 000 per annum, respectively. The participation rate 
projections were the “low” and the “high”. They assume 
“future participation rates at most ages to decrease for males 
and to increase for females, so that by the year 2006 the crude 
working life (excluding the effects of mortality) will decrease 
to 37.4 and 39.8 years, respectively for males and will increase 
to 30.6 and 33.2 years respectively for females”. 

United States 

The projections are as explained in Fullerton (1993). The 
high-growth labour force projection is the combination of thc 
United Statss Census Bureau high nct immigration population 
projection with the high-growth participation rate scenario. The 
low-growth labour force projection is the combination of the 
Census Bureau’s middle net immigration scenario with a low- 
growth participation rate scenario. 

The two population scenarios assume net immigration 
per unnum of 1.37 million and 0.88 million, respectively. The 
high and low participation rate scenarios are upward and down- 
ward adjustments of the moderate growth projection, which is 
based on the assumption that the annual avcrage increase in the 
labour force participation rate between 1992 and 2005 will be 
the same as between 1979 and 1992, 0.3 per ccnt. More or the 
increase is projcctcd for the first hall OK the period (1992-1998) 
than for the latter half. The constant increase “reflects two 
important developments: the ageing of the population, with a 
lower labour force participation, and the expected slower 
increases in labour force participation of younger women”, 
despite a modest recovery in the participation rates of young 
people as a whole. 

Labour force projections for five OECD countries outside 
the EEA (Australia, Canada, Japan, Ncw Zealand and the 
United Statcs) were obtained from official sources. For New 
Zealand and the United States, high and low projections were 
available directly from thcse sources. For Australia, Canada and 
Japan, single, central projections are available for a restricted 
range of age groups. 

Calculations of high and low participation rate projections 
were derived by the Secretariat from the central projection for 
Australia, Canada and Japan. The method for Canada and Japan 
was to calculate the ratios between the middle projection and 
the high and the low projections for the United States, and then 
apply these ratios to the sole national variant. The same proce- 
dure was followed for Australia, using ratios calculated from 
the three variants for New Zealand. 

New Zealand 

To obtain the high and low labour force projections, high 
and low population projections were combined with high and 

The basic projections are taken from CUPS ( 1  993). The 
population projection incorporates immigralion assumptions 
that arc “based on cument government policy”. Net immigra- 
tion was 190 000 in 1992, and declines slowly to reach 
180 000 persons per year by 2005. Participation rates are 
assumed to rise slowly, as prospects improve, job opportunities 
become more plentiful and some labour markct rc-entry of 
discouraged workers is expericnccd. 

Australia 

The source of the projections is ABS (1991). The maxi- 
mum and minimum population scenarios, Series A and 
Series D, wcrc taken. They assume “low” and “high” levels 
of both fertility and immigration. The single participation ratc 
projection was obtained by extrapolation of current trends, esti- 
mared by regression analysis, coupled with informed judge- 
ment. The extrapolation was constrained to lie within what 
were considered to be rcasonable limits; in particular, female 
participation rates were held below those for males for each age 
group, and under the value of 85 per cent. 

95 



Japan 

The central projections werc supplied to the Secretarial by 
the Japanese Ministry of Labour. Population projections were 
made by the Ministry of Social Welfare in June 1991 based on 
historical census data. Labour force participation rate projec- 
tions were made by the Employment Security Bureau, Ministry 
of Labour. Labour force participation rate projections for young 
and prime-age males are estimated from regression models of 
past trends in participation rates, real earnings and the cost of 
education. For females, the projections are based on additional 
factors such as the proportion or married wonien. For the older 
age groups, thc pension to wages ratio and thc proportion of 
sclf-employed are uscd. 

The participation rates are projccted to remain rclatively 
stable. The most significant trend in the labour force projections 
is the increase in female participation rates. In the youth labour 
market, both male and femalc young adult participation rates 
are predicted to rise but this is expected to be more than offset 
by a decline in the youth population and a decline in teenage 
participation rates. 

3. National labour force projections for the EEA 

In each case, labour force participation rate projections 
derived from national sources were combined with thc average 
of the relevant HIGH and LOW Eurostat population projec- 
tions. The resulting series were spliccd to OECD historical data 
using the same proccdure as for the Eurostat projections. 

The source of Belgian projcctions was the Rureau du Plan, 
Services du Premier ministre, minis f i re  des Affaires &cconarni- 
qulrs. Labour force activity rate projections for 5-year age 
groups from 15 years and over, by sex, were made for each year 
to 2020. 

The source of the projections for Denmark was the 
Arbejdsministeriets arbeijdssr)?rkep~ogrzose, 199 1. Labour force 
activity rate projections were made for 5-year age groups 
between 15 and 74 years, by sex, for 5-year intervals up to 
2029, with the base period being 1988. 

The source of thc labour force participdtion rate projec- 
tions for the Nethcrlands was Ccnrrunl Planbureau (1992). 
Projections by sex for 5-ycar age groups from 15 to 65 years 
were inade to 2015. Burostat projections [or thc age group 
65 ycars and over were used to obtain projections for thc total 
labour force. 

The source of projections for Portugal was Ministerio do 
Emprego e du Seguranca Social, Departamento de Estudos e 
Planeamento (1991), for the two years 1995 and 2000. 

The source of the United Kingdom projections was the 
Employment Gazette, April 1994. The projections were made 
from the base period 1992 for each year to 2006, by sex, for 
5-year age groups. 

Finally, labour force participation rates for Finland, 
Norway and Swcclcn were supplied directly lo thc Sccretariat 
hy the natiorial authorities. 
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Annex 2.B 

DEFINITIONS OF BLUE- AND WHITE-COLLAR WORKERS 

1. ILO data 2, Country-specific data 

In Tables 2.3, 2.4 and 2.5, data have been taken from the 
IEO Yearboak of Labour Statistics, except as mentioned below. 

The definitions of white- and blue-collar workers are: 

White-collar: professional, technical and related workers; 
administrative and managerial workers; 
clerical and related workers; sales workers; 
and service workers. 

For some countries, thc data wcre provided directly by 
national authorities, and the definitions are as follows: 

Australia 

1991: ASCO 1986 classifications: 
White-collar: managers and administrators, excluding 

farmers and farm managers; professionals; 
paraprofessionals; clerks; salespersons and 

Blue-collar: Dlant and machine operators and drivers; 
Blue-collar: production and related workers; transport personal service workers. 

cquipincnt opcrators and labourers. 

Wvrkcrs not classifiablc by occupation, and agricultural and 
forestry-related workers were not included in either category. 

iradespersons; laboureis and related workers 
excluding agricultural labourcrs and related. 

Turkey 

From 1488 onwards, labour rorce survey data are based 011 
ISCO-68. Definitions of blue- and whitc-collar workers are as 
listed above for ILO data. 

United Kingdom 

1984 and 1990: CODOT classifications: 
White-collar: professional and related; administration, 

education and science; literary and artistic; 
managerial; clerical and relakcl; salesper- 
sons; security; personal services. 

Blue-collar: material processing; processing; painting 
and assembly: construction; transport and 
opcrating. 
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Annex 2.C 

CORRESPONDENCE BETWEEN NATIONAL AND COMMON CLASSIFICATION 
SCHEMES FOR OCCUPATIONAL PROJECTIONS AT MAJOR GROUP LEVEL 

Table 2.C. I shows the correspondence between thc major 
occupational classifications used to make the country projec- 
tions and the common occupational classification constructed 
for comparisons of the projections across countries. The main 
differences between the ISCO-68 classification used in 
Table 2.4 and the common classification used in Table 2.8 are 
that service occupations in Table 2.4 are induded with produc- 
tion and related occupations in Table 2.8, and that craft and 
skilled manual occupations are subtracted from the production 
and related occupations group in Table 2.4 and shown as a 
separate group in Table 2.8. 

The projections for Australia made by the DEET (1991) 
for “Farmers and farm managers” have been subtracted from 
the “Managers” gmup and shown scparately in the group 

“Agricultural and related”. The group “Sales workers” has 
been split into “Sales” (occupation numbers 102-107 in the 
Australian projections) and “Othcr sales workers” (occupation 
numbers 108- 1 1 1). Occupation numbers 1 02- 107 are shown 
separately under “Sales” while occupation numbers 108-1 11 
are included in the group ‘‘Machine operators/labourers”. 

For the United Kingdom projections, made by the Institute 
for Employment Research at Warwick, “Other occupations in 
agriculture” have been subtracted from “Production and 
related occupations” and shown as a separate group. 

The rearrangement of two-digit Canadian data was pro- 
vided by Human Resources Developmcnt Canada. 

Table 2.C. 1. Correspondence between major occupational groups in projections for Australia, Canada, Ireland, 
the United Kingdom and the United States and groups used in Table 2.8 for international comparisons 

Australia Canada Ireland United Kingdom United States Classification used 
in Table 2.8 

Professional 
and technical 

Professionals/ 
para-professionals 

Nat. sc.-eng. math/ 
social sciences/ 
religionheaching/ 
medicine and health/ 
arts and recreation 
Managerial- 
adminishtive 

Professionaldassociate 
professionals 

Professiondassociate 
professional 
and technical 

Professional specialty/ 
technicians and related 
support 

Administrative 
and managerial 

Managers (excluding 
farmers and farm 
managers) 
Clerks 

Managers, proprietors Managers 
and administrators 

Executive, 
administrative 
and managerial 
Administrative support 
occupations, including 
clerical 
Precision production, 
craft and repair 

Clerical and related Clerical occs. Clerical Clerical 
and secretarial 

Craft and skilled 
manual 

Tradespersons Constructiodtransport 
equip. oper./material 
handIing/other crafts 
Service occs./ 
processing occs./ 
machining 0ccs.l 
product fab. 0ccs.i 
occs. n.e.c. 

Skilled maintenance/ 
other skilled/foremen 

Craft and skilled 
manual 

Production, service 
and labourer 

Machine operators/ 
labourers (including 
other sales workers) 

Semi-skilled and 
operativesftrans p o d  
securit y/personal 
servicdabourers 

Personal and 
protective service/ 
plant and machine 
operatives/other 
occupations (excl. 
other occupations 
in agriculture, etc.) 
Sales 
Other occupations 
in agriculture 

Service occupations/ 
operators, fabricators 
and laborers 

Sales 
Agricultural 
and related 

Sales 
Farmers and farm 
managers 

Sales occs. 
Farining/fishing-hunt./ 
forestry and logging/ 
mining occs. 

Sales 
Agricultural 

Marketing and sales 
Agricultural, forestry, 
fishing and related 

Sources: Auslralia: Department of Employmenf Education and Training (1991), Table 3.2, 
Canada: I luman Resourccs Dcvclopmcnl Canada, COPS (1993) Reference Projections; 
Ireland: Corcnran, Sexton and O’Donoghue (1992). Tables 4.1 and 4.3; 
United Kingdom: Institute for Employment Research (1991), Table 3.1 and A.12; 
Unitcd Staus: Silvestri and Lukasiewicz (1991), Table 1. 
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