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Abstract 

K 

An assessment of.fillure /ahour market outcomes is t?l considerahle interest to policy makers and for those making 
operational decisions with respect to training These could take the Jhrm offorecasts c?{ employment by occupations 
and skill le\•e/s or need<; at the national. sect oral or regional fe, •el. Qjlen /orecasls are made ~(the demand/or lahour. 
both addilional and replacement demand. the h111er ~lien surpassing the former due to the present demographic 
compos if ion of the labour force. In order to assess like~\' fillure shortages (or surplus) ~( /ahour. kno11·/edge ~/!he 
currenl supp~v (no! always known with certainty as in the case ~l seasonal lahour) and an underslanding ~l./illure 
supp~v is required. all ~l which pose considerable challenges. In this paper. an m ·en •iew ~{the forecasting neec/.<; ~{the 
Departmenl of Labour. approaches and me!hodology like~\' to he applicahle and !he required le1·el of accura(\' and 
relevance offorecasls are discussed in re/a/ion to national. sectoral. regional and seasonal lahour market outcomes. 
Some preliminary and pro1•isional resul!s are presen!ed as an illustralion ~l/ike~r oulcomes. 

In summa1y, !he Iota/ employmenl level is expec!ed to sho ~r an cmnual a1•erage gro11·th ~?ll . 8% .fi"om 1005 10 10 I 0. 
following a higher annual a1•erage growth ~/2.8% ji-om 2001 to 1005. For the Primary and Manufacturing Sectors. 
the employmenl is like~\' to tram:form 10 a positive growth a! an average rate of 1.0'}-o and 0.3% rc>spective~rfi·om 1005 
to 20 I 0 after having experienced a decline ji-om 200 I to 1005. f!o ll'ew~r . .for the Private and Public sectors serl'ices, 
employment is expected to increase at an average rate c?{ l . 7% and 1. 8% respective~\' .fi·um 2005 to 10 I 0 f ollowing a 
higher growth rate of 3.3% and 4.8% respectil·e~r.fi'om 2001 io 1005. The consequences of a number ~( w.triations in 
GDP growth and employment ratios by indust1~1 ' are explored in terms ofoccupationalforecasts. 

Introduction 

The main goal of building the forecasting capabili ty in the 
Labour Market Dynamics team is to contribute to the goal 
of the Work Directions Group of the Department of 
Labour (the Department) to be the authority on labour 
market knowledge. Appropriate models of the structure 
and behaviour of the labour market (supply and demand) 
on its own and/or in relation to developments in the rest 

of the economy will enable necessary forecasting of 
labour market outcomes. 

In this effort associated activities such as education. 
training. immigration on the supply side and growth in 
industries, sectors and regions on the demand side have to 
be incorporated to analyse past and recent trends in the 
labour market within appropriate frameworks to provide 
insights about likely future developments. Overa ll , the 
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modelling and forecasting acti vity is likely to lead to the 
strengthening and enhancing of the labour market 
monitoring activi ties by identifying labour market 
infonnation needs by sectors and regions along with 
improvements to their collection. development and 
dissemination. 

Scope and Co1·erage 

The forecasting effort wi ll place greater emphasis on the 
near (next 5 years) to medium term (5- I 0 years) and some 
on the longer term (beyond I 0 years) depending on the 
particular areas of modelling and the extent of relevant 
data. The focus will also be on forecasting aspects of the 
labour market of national importance and of wider and 
general rd~, ·a nce to most sectors and regions. - ~ 

The modelling work wi ll cover key occupations and 
sectors ident ified us cri tical for the unconstrained and 
sustained gro\\'th or the national economy and areas that 
ha,·c experienced employment and skill shortages in 
recent vcars. The focus of the rc~ional effort \vill be on . ~ 

idcntit\'in!! the common dri,·crs of the labour market to 
' ~ 

opt1 m1sc the modelling and forecasting actiVIties 
recognising the limited staff resources. 

The priorities of forecasting labour market outcomes 
\\'ithin the Department. espec ially forecasting of 
employment by industry and occupations. is to contribute 
to\\'ards policy de\ clopment and programme design. 
There i::; potential to make signi ticant contribution to 
Imm igrat ion policy (both skilled migrant categories and 
temporary \\'Orkcr schemes) and in setting funding 
priorities for tertiary education and industry training. 
Other area::. arc scctoral and seasonal forecasting of the 
food and be\ cra!.!C ::;ec tor and the horticulture and 

~ 

,·iticulture acti' itics. Alst) of importance is the 
forecasting of regional labour market drivers and 
de' elopments. 

The modelling and forecasting '' ork programme ''ill also 
ha' c to be ~1\\ arc of model de' elopments by other 
<.~gcncies and industry groups interested in labour market 
outcomes in order w 1 ~1cilitate. monitor and co-ordinate 
the necessary \\'orking relationships. This could also 
im oh·c the temporary hosting of models and forecasting 
tools to carry out necessary improvements and 
enhancements bel\.) re they arc taken over for on-go1ng 
use. 

Fo recasting Employm ent by Industry and 
Occ upatio ns 

Occupational foreca::;ting ill\ oh cs forecasting by 
occupation ;md skill group. There has been a professional 
<.kbate :.llllt)IH! econ(.)lllist:-. O\ er the need t\.1r such a 

~ 

1\.)reca~ting capabili ty to be deYcloped \\'i thin the 
Department gi,cn the abili ty to forecast occupational 
Jc,·eJ:.; and mi-x accurately enou~h to make them . ~ 

operational and uscl"ul in a policy context. But policy 
maker" (.'ont i nue to request predictions of future labour 
market outCl)mc~ by 1Jccupation and skill level. 

Many countries have developed systems of occupational 
forecasting and have several years of experience in 
implementing them across numerous occupations and 
industries. ln Australia, the occupational forecasting 
effort has been underway for more than 30 years. It is 
facilitated by the Department of Employment and 
Workplace Relations (DEWR) with the major General 
Equilibrium modeling effort (ie, MONASH model) and 
the subsequent labour market extensions carried out at 
Monash University by the Centre of Policy Studies 
(CoPS). The coverage of both occupations (340) and in 
particular industries ( 158) is quite widespread in Australia 
and the prediction for a 5 year period is usually carried 
out twice a year. 

This paper discusses some of the considerations in setting 
up a system of forecasting employment by industry and 
occupations in New Zealand. This is followed by the 
description of the method adopted to develop these 
forecasts at a high level. The main employment forecasts 
by industry and occupations are summarised along with 
omc illustration of changes in GDP growth by industries 

and the labour (intensity) ratios which determine the 
forcca ·t ·. The appendix contains the results for all 
industries and occupations covered. 

In setting-up a forecasting system in New Zealand, issues 
of effecti veness. ti tness for purpose and the comparative 
ad\'antagc of carrying them out within the Department 
ha,·e to be considered. 

Key steps in volved in occupational forecasting arc: 

• Exploring options for GE model outputs m 
New Zealand 

• Investigating steps to derive employment forecasts 
from G E model outputs 

• Projecting occupat ional shares by industries or 
sectors 

• Dcri,·ing employment leve ls by occupations for 
industries. 

Addi tional considerations are related to the number of 
occupations and industries (qualificat ion leve ls) to be 
covered. the forecast horizon and frequency of forecasts. 
and modelling vvithin and outside of the Department. 

/1 /t'llwdo/ogr - Initial Steps 

The method used in the projection of occupations to :w I 0 
at the ~-d igi t occupation level is based on the idea that 
FTEs (full time equivalents) for each industry or sector 
could be derived as the product of GDP (in 1995/ 1996 
dollars) and labour ratios (i.e. number of FTEs needed to 
create I million dollars of output) for the sectors. We first 
use the GDP growth rate by each industry 1 projected by 

ZIER to dcrin~ the level ofG DP by each sector in ~010. 
The labour ratios for each sector arc projected to 20 I 0 
based on historical trends of these ratios. Changes in 
these ratios retlect changes occurring at the industry level 
in terms of labour intensity. utilisation efticiency and 
productivity. 
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The details of the method used can be summarised as Key Preliminary Findings 
following three steps: 

1. Project employment levels for each industry to 
2010 
a. Project GDP levels for each sector in 2010 by 

using the GDP growth rate forecast by NZIER and 
the 2005 (production) GDP as a base. 

b. Calculate the number of FTEs employed in each 
industry from 1998 through to 2006 by assuming 
that I fu ll time employment makes I FTE and 1 
part time employment makes I /3 FTE 
(employment data is sourced from HLFS). 

c. Calculate the labour ratios for each industry from 
I 998 to 2006 using the corresponding (production) 
GDP and the FTEs derived in step b. 

d. Use weighted averages (with higher weighting for 
more recent years) to project labour ratios for each 
industry in 20 I 0 and then apply manual 
adjustments to incorporate known and expected 
industry developments. 

e. Calculate the number of FTEs employed in 20 I 0 
by using the GDP levels and labour ratios 
projected for 20 I 0 in steps a. and d. 

f. Convert the FTEs for each industry to 
Employment counts2 by using average ratios (of 
FTE/Employment counts) from 1998 to 2006. 

2. Project occupational shares for each sector in 20 I 0 
a. Calculate the occupational shares for each industry 

in 1996 and 200 I using the respective Census 
based industry by occupation3 information at the 5 
digit level. 

b. Employ linear extrapolation methods to project the 
occupational shares for each sector in 20 I 0 and 
subsequent manual adjustment to maintain 
consistency. 

3. Calculate employment for each occupation for 
2010 
a. Calculate employment levels for each occupation 

in each sector in 20 I 0 by applying occupational 
shares to the employment counts of each industry 
projected above.(i.e. If and 2b) 

b. Sum up the employment levels for each 
occupation across all industries to derive total 
employment that is consistent with the results in 
If. 

The above method of forecasting is partly based on the 
projection of GDP growth for each industry produced by 
NZIER. The accuracy and the assumptions behind 
NZIER 's projection of G DP growth by industries are 
therefore critical to the employment and occupational 
forecasts. Linear extrapolation of occupational shares 
based on historical information from the 1996 and 200 I 
Census alone lacks sufficient basis to project the 
occupational shares in 20 I 0 and especially for further 
periods in the future. Adjustments to some labour ratios 
and occupational shares projected for 20 I 0 involve some 
subjective judgements and need further verification and 
justification. 

Total employment is expected to grow at an annual 
average rate of 1.8% between 2005 to 20104

, fo llowing a 
higher annual average growth of 2.8% from 200 I to 2005 
(Table 1 ). This forecast growth in total employment is 
independent of the potential constraint ari sing from 
slower labour supply growth over the next 5 years given 
the li mited natural growth in domestic supply possible, 
medium growth in net migration and limited potential to 
raise participation rates. 

Table I : Annual Employment Growth by Sector. 

01 -05 
05-10 

Sector (Projection) 
WAA PC5 

AAPC6 

Primary -0.8% 1.0% 
Manufacture -0.1 % 0.3% 
Service - Private 3.3% 1.7% 
Service- Public 4.8% 2.8% 
Total 2.8% 1.8% 

~ote: ~ WAAPC-Wcighted Annua l Average Pm:entagc Change 
AAPC-Annual Average Percentage Change 

In the case of the Primary and Manufacturing sectors, 
employment growth is likely to become positive 
averaging 1.0% and 0.3% respective ly from 2005 to 
20 I 0. after having experienced a decline from 200 I to 
2005. However. in the case of the Pri vate and Public 
service sectors. employment is expected to increase at an 
average rate of 1.7% and 2.8% respectively. from 2005 to 
20 I 0 following higher growth rates of 3.3% and 4.8% 
between 200 I to 2005. 

Table 2 forecasts changes in employment shares for each 
major sec tor over time. Primary and Manufacturing sector 
employment shares are forecast to experience a 
downward trend between 200 I and 2005 with the share 
declining further through to 20 I 0 even though the 
employment numbers actually increase slightl y. The 
service sector wi ll continue to increase employment (with 
gains of about 120,000 in private and just under I 00.000 
in public) between 200 I and 2005. The private and the 
public sector service acti vi ti es are likely to add about 
90,000 and 80.000 jobs. respecti ve ly, from 2005 to 20 I 0. 

Overall, the changes in the primary and manufacturing 
sector employment levels are likely to be driven by the 
expansion in trade and the growth in the world economy 
but their shares will decline due to the higher growth in 
both the private and pub I ic service actt v1 t1es. 
Employment growth in private sector services is driven 
by forecast GDP growth in these industries but the share 
of employment is forecast to be stable between 2005 and 
20 I 0. Greater employment growth in public sector 
services. is likely to increase its share of employment 
from under 28% in 2005 to just over 29% in 20 I 0. 
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Table 2: Employment levels and shares by Sector (OOOs). 

Sector 2001 

Primary 156 8.6% 

Manufacture 289 16.0% 

Ser vice - Priva te 900 49.8% 

Ser vice- Public 462 25.6% 

Tota l 1808 100.0% 

Table 3: Occupation by Skill Levels (OOOs). 

Occupations 2001 

Highly skilled 477 26.4% 

Skilled 395 21.8% 

Semi skilled 815 45.0% 

Low skilled 123 6.8°o 

Total 1810 I 00° o 

Employment by occupation at the 2-digit level. classitied 
according to skill level. suggests a continuation of the 
increase in the number of highly skilled workers between 
200 I and ::W05 with the share ri sing to 30% in 20 I O: Sec 
Table 3. This will be accompanied by a dec line in the 
share of skilled. semi-ski lled and low skilled workers 
even though the actua l number of semi-skilled workers is 
expected to increase by about 60.000 between 2005 and 
20! 0. 

Summw:1· <!f'l!igh Lr!l'<.'l lmlusll:\· and Occupational 
Fore(·as ts 

The results presented in the main body of the paper arc 
examples of a range of GDP changes and labour ratio 
variations (for historical and forecast periods) and 
con equent changes in employment growth by industry 
and occupation. The results for all the 29 industries and 
32 occupat ions at the 2-digi t level are reported in the 
Appendix. 

GDP Growth Errects 

The contribution to GDP from the Constmction industrr 
is expected to be negligible on average between 2005 and 
2010, following a signiticant growth of9.9% from 2001 
to 2005. In contrast. the contribution from the 
Communication .H'JTices is likely to have a still greater 
impact of R.9° o in the late :woos after a substantial 
increase in the early 2000s. The contribution from the 
Accommodation. CC{/'es one/ restaurants is expected to 
remain steady while the contribution of primary industries 
to GDP is expected to increase further: Sec Table 4. 

2005 2010 (Projection) 

153 7.6% 16 1 7.3% 

293 14.4% 297 13.4% 

1022 50.4% I I 13 50.2% 

56 1 27.6% 645 29.1% 

2028 100.0% 2216 100.0% 

2005 2010 

540 26.6% 672 30.3% 

431 21.2% 434 19.6% 

92 1 45.4% 980 44.2% 

137 6.7% 130 5.9% 

2028 100% 22 16 100% 

Table 4: G DP growth by industries - Sample 
highlighting va rying historical and forecast cha nges. 

G DP G rowth 

Construction 

Communication 
Services 

Accommodation 
Cafes and 
Restaurants 

Forestry and 
Logging 

Agriculture 

Fishing 
~ 

2005-10 
2001-05 p . . 

(W AAPC) roJeCtJOn 
{AA PC} 

9.9% 0.0% 

6.3% 8.9% 

3.2% 3.3% 

0.7% 3.5% 

0.3% 1.8% 

-1.4% 1.7% 

Fall from large 
increase to no 
change 

Increase from 
large increase 
to even larger 
1ncrease 

Stay steady 

Rise from 
smaller 
increase to 
larger increase 

Rise from 
small change to 
medium 
m crease 

Rise from 
moderate 
decrease to 
m crease 
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Table S: Labour ratios by industries - Sample 
highlighting varying historical and forecast levels. 

Level of Average 
2010 (projection) 

Labour Ratio 01-05 

Personal 
and other 46 50 

Rise 
Community further 

High Services 
level Education 27 27 

Remain 
steady 

Agriculture 22 20 
Fall 

somewhat 
Business 17 I 7 

Remain 
Services steady 

Medium 
level 

Government Fall 
Admin. 15 13 further 

and Defence 
Electricity. Remain 

Gas and 4 4 
Low steady 

Water Supply 
level 

Communication Fall 
5 4 

Services further 

Labour Ratio Effects 

The average value of the labour ratios for Personal and 
other community services was at a very high level of 
around 46 as well as ri sing from 200 I to 2005 and hence 
the level is expected to reach 50 in 20 I 0. However. for 
Agriculture, Government administration and de.fence 
activities and Communication sen ·ice. the respective 
labour ratios are expected to fall slightly by 20 I 0 
compared with the average level from 200 I to 2005. The 
labour ratios in 20 I 0 for Education, Business service and 
Electricity. gas and water supp(r are expected to remain 
unchanged at thei r average leve l from 2001 -05: Table 5. 

For most of the industries. the underlying trends in labour 
ratios tend to suggest a decline from 2005 to 20 I 0 period 
compared to the 200 I to 2005 period. In the Personal and 
other community serl'ices. the trend falls significantly 
from 5.0% to 0.3%. The labour ratio trends for Education 
and Wholesale trade arc also expected to fall from a 
positive to a negative value. suggesting rising levels of 
labour utilisation efficiency and productivity within these 
industries during the 2005 to 20 I 0 period: Table 6. 

Employment Levels 

The decline in employment growth for most industries is 
significant; Table 7. The Construction industry. for 
example the growth of employment is expected to fall 
from a high of 8.1% to a negative change of -0.4%. 
However, for other industries such as Communication 
services, we expect employment to grow as a negative 
change of -2.6% during 2001-05 shifts to a high positive 
change of 4.8% during 2005- 10. 

Occupation Levels 

The employment growth for Legislators and 
Administrators experienced an unusually high growth 
during the period from 1996 to 200 1 and is still expected 
to increase from 2001 to 20 I 0; Table 8. For Office Clerks 
and Precision Trades Workers. the employment growth is 
expected to fa ll from a high level to a low and even 
negative level over time. In contrast, for some 
occupations such as Personal and Protective Services 
Worker and Corporate Managers. the growth of 
employment tends to increase over time. Especially for 
Corporate Mangers. the employment level is expected to 
pick up to a high positive change of 3.5% during 2005-1 0 
following a negat ive change of -0.5% during 2001-05. 

Table 6: Labour ratios by industries- Sample 
highlighting varying historical and forecast changes. 

Trend of 2001-05 2005-10 Projection 
Labour ratio (WAAPQ {AAPC} 

Personal Fall from larger 

and other 5.0% 0.3% 
increase to 

Communi ty smaller 
Services m crease 

Fall from 
Health and moderate 
Community 2.9% 1.0% increase to 

Services smaller 
m crease 
Fall from 
moderate 

Education 1.2% -0.6% increase to 
smaller 
decrease 
Fall from 

Wholesale 
smaller 

Trade 
0.9% -I. I% tncrcase to 

moderate 
decrease 

Agriculture -I. I% -0.9% Remain steady 

Food. Beverage 
Rise from 
larger decrease 

and Tobacco -3.2% -1.2% to moderate 
Manufactwing decrease 
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Table 7: Resulting employment levels by industry. 

Employment 
2001-05 2005-10 Projection 

Growth 
(WAAPC) (AAPC) 

{By Industr y} 
Fall from 

Construction 8.1 % -0.4% 
larger increase 
to smaller 
decrease 
Fall from 

Education 5.0% 1.2% 
larger increase 
to moderate 
m crease 

Retai l Trade 
(incl. Motor 1.3% 1.1 % Stay steady 

Vehicle Repairs) 

Rise from 
moderate 

Agricul ture -1 .2% 1.0% decrease to 
smaller 
m crease 
Rise from 

Communication -2.6% 4.8°fo 
moderate 

Services decrease to 
larger increase 
Rise from 

Fishing -6.9% -I . 9°to large decrease 
to moderate 
decrease 

Table 8: Resulting employment levels by occupation. 

Employment 
0 1-05 2005-10 (AAPC) 

Growth 
(WAAPC) Projection 

(By Occupation) 
Fall from 

Legislators and 6' -o 23.8°o 
very large 

~ _ _ ) 1 0 

Administrators increase to 
large increase 
Fall from 

Precision Trades larger 

Workers 9.2° o -2.9% mcrease to 
moderntc 
decrease 
Fall from 

Oftlcc Clerks 6.6% 0.5°'0 
larger 
increase to 
small change 

'-

Personal and Rise from 
moderate Protec tive 

Services 2.7% 3.8% tncrease to 
larger Workers 
m crease 

Corporate Rise from 
-0.50.u 3.5°1o small dec line Manal!ers 

~ to increase 

Implications for the Labour Market 

Employment levels in most industries are likely to 
increase from 2005 to 20 I 0 due to the combined impact 
of a relatively higher GDP growth by industry and an 
offsetting decrease in the labour (utilisation) ratio. In 
other words, the GDP contribution from most industries ' 
will grow at a faster rate than the growth in labour 
productivity within these industries, resulting in a demand 
for more labour. 

For instance, as the GDP growth for the agriculture 
industry from 2005 to 20 I 0 is forecast to average 1.8% 
per annum but the labour ratio is expected to fall -0.9%. 
The resulting employment growth is the approximate sum 
of these two fi gures (i.e. 1.0%). Similarly, in the case of 
the communications sector, GDP growth is forecast to 
average above 8% per annum but the labour ratio 
expected to decline further by about 3%, resulting in an 
employment growth above 4% per annum. We expect 
employment in all occupations (at the 2-digit level) to 
grow from 2005 to 20 I 0 because GDP growth wi ll 
exceed a decline in labour (utilisation) ratios: See Figure 
I. 

Figure I : AAPC form 2005 to 2010 (Projection). 

10.00% ,---------------, 

8.00% +------ .,...---------1 

6.00% +-----{ 1----------1 

4.00% 

2.00% 1-=:-------...---f 

0.00% 

1 GDP 
l l.aboor Ratio 
o Employment 

Further work in forecasting employment by industry and 
occupation will focus on extending the assessment made 
here at a more disaggregated leve l. The forecast period 
could also be extended to 201 5 when 2006 Census based 
occupational breakdowns by industry are made avai lable. 
These national projections could also be extended to 
produce industry and occupational employment forecasts 
at the regional level once G DP forecasts for industries by 
regions are developed by external consultants who have 
been interacting with the Departments-Work Directions. 

Sectoral and Seasonal Forecasting for 
Targeted Industries 

Forecasting the employment outcomes for key sectors 
with in the economy is another area of priority within the 
Department. In this context. the Food and Beverage 
sector was identi tied as one of the sectors for which a 
forecasting framework was considered useful in order to 
assess the future skill requirements. This work was 
organ ised as part of the Skills Working Group (SWG) of 
the Food and Beverage Taskforce. which was eo-chai red 
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by the Department during 2005-06. The framework 
developed by external consultants (BERL, 2006) in 
consultation with and under the direction of the 
Department was applied to the dairy and wine sub­
sectors to assess its effectiveness. It is yet to be 
extended to other sub-sectors. 

There is also a need for a Forecasting Tool to assess 
the regional seasonal labour requirements for the 
horticulture and viticulture industries. This Tool was 
developed by external consultants (BERL, 2005) under 
the direction of the information sub-group of the 
horticulture and viticulture taskforce during 2005 
whose job it was to assess and minimise seasonal 
labour shortages through the temporary worker 
schemes (eg, Seasonal Worker Pilot). 

Both the seasonal labour forecasting tool and the food 
and beverage forecasting framework have been hosted 
by Labour Market Dynamics within the Work 
Directions Group. The main purpose was to extend the 
scope of these forecasting activities to other sub­
sectors (ie, of the Food and Beverage Sector) and crops 
(ie, other horticultural activities. including vegetable 
crops requiring seasonal labour). 

Approaches to forecasting labour requirements for 
particular sectors ideally combine the strengths of 
economy-wide modelling tools with the advantages of 
firm-based knowledge of trends in production and 
labour productivity. In the case of the food and 
beverage sector appropriate coefficients and 
multipliers were used to ' trace' the implications of 
' farm-gate ' production through processing. 
wholesaling. retailing and food service requirements 
(i.e. paddock to plate). 

Although out of date, ex1stmg input-output data 
provided a starting point for this work. Information 
from the Coriolis research mapping exercise provided 
recent data to upgrade this base in format ion . 
Prospective changes in the ratios or coeffi cients that 
make up the value chain were important in driving 
projected scenarios. Industry knowledge and 
consultation regarding such changes are central to 
formulating scenarios around a ·base case no change' 
option. 

An all-encompassing list of data and information 
ideally required, including some from industry players 
is listed below . However, the feasibility and the 
practicality of obtaining all of this information. even if 
available, will be a challenging task. Thus, the 
approach adopted by BERL was to develop the 
framework using the data readily available at time of 
development while substituting 'default ' parameters 
for unavailable data variables. 

• Output projections; 
• Composition of labour and potential changes (e.g. 

changes in the mix of occupations employed by 
sector, or changes in training (qualification] 
requirements of such occupations); 

• Labour-output ratios; 
• Changes in labour-output ratios (perhaps as a result 

of adoption of different technology or production or 
processing methods); 

• Changes in mix of value chain (e.g. proportion of 
output that is further processed versus proportion 
that goes direct to consumer; or, proportion of value 
that is added by retail service activity); 

• Annual labour turnover figures (including 
information on proportions that exit firms and 
proportions that actually leave the sector); and 

• Potential changes in labour arrangements (e.g. shifts 
in the ratio of part-timers to full-timers). 

A forecasting tool was developed to assess both seasonal 
labour demand and the seasonal labour supply as outlined 
by the flowchart in Figure 2. It was fully implemented on 
the demand-side for the main crops (i.e., apples, kiwifruit 
and winegrapes) and the key regions (i.e. , Hawkes Bay. 
Bay of Plenty and Nelson-Marlborough etc) where these 
crops are grown. On the supply-side, it was implemented 
only with respect to those coming-off welfare (i .e., 
unemployment) benefits as information on other locally 
available seasonal labour was difficult to assess. 

Figure 2: Forecasting seasonal labour demand and 
supply. 

ComponentJ or lhe Forecasting Tool 
(By Seasonal Months) 

Seasonal Labour Supply 

'----,..--.---.,.....--<· =~ '==- - - ""'==----x----- -
Seasonal Labour Demand 

By C rops: 
- Apples 
- Kiwilhnl 
- Win£ grapes 

' - Other CTOptl 

' ( 

'R~lons : 
- Bay ofPienly 

....._ __ (' • Hawk.es Bay 
\ ·Upper NI 

• Other regioll.'! 
•. 

Some Results 

/ --
Domestic Supply: 
- Departures from Benefits 
- From within region 

--
/ 

Overseas Supply: 
- Worlang Holiday 
• V am ofCondns ,.........._ _____ _ 

In the illustrative case of the dairy sub-sector. total 
employment rose by about L600 employees from 57.000 
to almost 58,600 between 2005 and 2006 March years. 
mostly at the farm or paddock level and in processing. 
Employment is expected to ri se at a much slower rate by 
another 2.200 counts to almost 61 ,000 between 2006 and 
20 I 0, with higher rates of growth expected in the 
wholesale. retail and retail service activities. 

Labour Employment and Work in New Z~aland 2006 189 



Figure 3: C hanges in productivity and innovation and the effects on employment n um bers. 
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Considering some alternate scenarios of productivity 
improvements between 2% and 5%, the overall growth in 
dairy sector employment between 2006 and 20 I 0 could 
reduce from 6.6% to only 6%. On the other hand, a I 0% 
increase in the value of the processing value chain could 
raise the overal l employment by 7.3% from 6.6%: See 
Figure 3. A I O~o increase in the retail and retail service 
\'alue chain wi ll lead to li mited change in overall dairy 
sector employment. 

Seasonal labour demand for apples. kiwifru it 
grapes were forecast for the 2007-10 period. 

and wme 
They are 

derived by combining the medium term forecasts of 
apple, kiwifruit and wine grape area and production by 
MAF along with the corresponding labour ratios and the 
timing of seasonal operations like pruning. thinning, 
picking and packing. 

Results presented in Figure 4 are for the 2007 season and 
cover the seasonal labour requirement for these three 
crops in the major regions of Bay of Plenty, Hawkes Bay, 
Nelson-Marlborough, Gisbome, Otago and for New 
Zealand as a whole. 

Figure 4: 2007 Seasonal labour demand for apples, kiwifruit and wine grapes in New Zealand and other major 
regions. 
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FigureS: 2007 Wine grapes seasonal labour requirements for major regions. 
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The seasonal labour requirement in 2007 for wine grapes 
in the major growing regions of Nelson-Marlborough, 
Hawkes Bay, Gisbome and Otago are present in Figure 5. 

the food and beverage sector and the seasonal labour 
needs for the main regions where crops requiring such 
labour arc grown. Demand is derived using external 
forecasts of future area and production levels. The 
resulting forecasts are expected to facilitate useful input 
towards assessing the future training requirements in 
these sectors and the immigration policy towards 
temporary worker schemes. 

Implications 

The forecasting frameworks and tools we have described 
have been developed and their underlying assumptions 
tested in order to forecast. This has been set-up along 
value chain within the key sectors of the economy such as 

Figure 6: Labour market extensions to GDP forecasted growth by industry. 
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Forecasts of Regional Labour Market 
Developments and Drivers 

There is a great need to identify both the common drivers 
of regional labour market developments and thei r relative 
impact factors which are unique as well as those to 
individual regions . ... 

In many countries with a long history of forecasting 
employment and skill requirements by industry and 
occupations. forecasting is now carried out vn~l' on a 
regional basis. This has been the case in Australia for 
about two years now where the results arc provided for 
each state and teiTitory. Employment levels by 
occupations arc forecast by carrying out what are called 
labour market ex tensions to the results of GDP growth by 
industry from the CGE (Computable General 
Equilibrium) model of the Australian economy (ie. 
MONASH model): Figure 6. 

~ 

Overall Assess ment of Forecast Outcomes 

The range of forecasts of labour market outcomes 
co,·cred in this paper has to be assessed in tem1s of the 
titncss for purpose. This covers issues such as 
occupational and industry detail requ ired as well as the 
forecast horizon to \\'hich it is applied. the factors 
influencing the forecast accuracy and the required levels 
of accuracy for di ffcrcnt purposes. 

The industry and occupational employment forecasts 
presented in this paper arc illustrative of the labour 
market outcomes that could be assessed over the near to 
medium term (i.e.. 1-5 years). But in order for the 
prepara tion of the li st of occupations to be included in the 
sk i lied migrant category (SM C) under the long-te rm skill 
shortage li st ( L TSS L) for immigration purposes. the 
occupational detni l \\'ill ha\'e to be at least at the 3-4 digit 

~ 

NZSCO lc\·cl. Similarly. the forecast horizon required for 
assessing teniar) ' education and industry training funding 
requirements has to be cxtcnJet.l beyond the next 5 years 
~i, ·cn the la~s between labour market demand in the 
~ -
future and the periods of training and completion. 

The t~ll·tors influencing forecast accuracv arc linked to 
~ . 

our ability to irnplcmcnt the most appropria te methods 
suhject to the a\·ai !ability of the required type of data and 
datJ sources. Certainly other countries have been able to 
develop a st<.mJardised series of industry and occupation 
related employment data over a period of time. 

In C\\' Zealam.L this is likely to invoke the use of a 
combination of data sources. both those which arc 
population based (e.g. LEED und BD) and those which 
arc sample based (e.g. HLFS and QES). A standard ised 
time series data of employment by industries and 
occupations is still at an early stage of development. 
When dc,·cloped these data wi ll enable the forecasting 
effort tu be l..!xtcnded from mainly trend analys is to factor 
ana lys is. 
The accuracy of forecasts is also linked to the levels of 
precision required and the indicative results sufficient for 
PL) Iicy development (as opposed to those required for the 

operational design of longer-term immigration and 
training programs). The labour market extensions carried 
out are linked to the exogenous CGE model results of 
GDP growth forecasts by industries which are usually 
diverge by forecaster. They also vary over time with 
fluctuations in the macro-economic factors and 
assumptions determining the CGE model results. 

Given that the parameters of the CGE models are a 
combination of numerous elasticities describing the many 
production relationships and consumption behaviour in 
the economy, the CG E model results are not associated 
wi th standard eiTors and/or confidence intervals. This 
will ideally require the use of a range of CGE model 
results as input to the labour market extension effort in 
order to provide a consensus-type employment forecasts 
by industries and occupations. For this reason. it is often 
argued that the CGE models are more amenable to 
studying the impacts of various policy changes from a 
baseline scenario or s ituation rather than focusing on the 
leve l based results. 

This scenario approach will still be required in the context 
of occupation and industry based employment forecasting 
to assess the impacts of likely and/or already emerging 
developments with respect to new products and 
innovations within specific industries and those arising 
from changes in consumer preferences related to healthy, 
safe and nutritious foods for instance. 

Future Research 

In terms of forecasting employment at the national level 
by industries and occupations. the next step is to extend 
the forecast presented in this paper at a high level (i.e ., 1-
2 digit leve l industries and occupations) to at least 3-4 
digit level. This analys is will focus mainly on occupations 
which have experienced shortages in order to be ab le to 
feed into the immigration and teniary education funding 
priorities. When the 2006 census data is obtained and 
analysed alongside the 1996 and 200 I census data in 
terms of the changes in the occupational structure of 
industries. the forecast horizon could also be poss ibly 
extended from 5 to I 0 years (i .e .. 20 15 ). 

Sectoral forecasting of employment and skill 
requirements across the many sub-sectors of the food and 
beverage sector from the present coverage of dairy and 
wine sub-sectors is considered imponant along with 
extending the coverage of crops included in seasonal 
forecasting of labour demand. This will have to take place 
while the forecasting framework and tools are fully tested 
and retined rn terms of various parameters and 
assumptions. 

With respect to regional forecasting of employment by 
industries and occupations. the work programme is 
dependent on the availability of regional GDP data by 
industry. This has to be accompanied by funher needs 
analysis and the identification of common and unique 
drivers of regional labour markets. 
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Notes 

1 The 29 industries covering industries at the 1-2 
digit level ANZSIC codes are defined. Please see 
Appendix for details. 

2 Annual percent changes in employment are 
forecast by many consultancies, banks and 
government agencies, including the Department of 
Labour which is often based on a consensus 
forecast for each of two years into the future and is 
updated frequently. The employment results 
forecast here for a longer period (4-5 years) in the 
future will encompass these results for the interim 
period. The occupational forecasts could also be 
extended to a longer period (e.g. 2015) when the 
2006 Census results are made available by SNZ 
early in 2007. 

3 23 occupations at the 2-digit level NZSCO 
categories arc included in this initial analysis. 
Detai ls in Appendix. 

4 The employment growth for March 2006 year was 
2.6% and the forecast for 2007 and 2008 March 
years ranges from -0.5% to + 2.6% across different 
consultancies. banks and government agencies. 
The Consensus forecast suggests employment 
growth of about 0.9% for 2007 and 2008 March 
years and if this is the case the employment 
growth during 2009 and 20 I 0 March years will 
have to average above 2% to achieve an overall 
employment growth of 1.8% over the five year 
period from 2005-10. 

5 

6 

Excludes industries unidentified 

Excludes industries unidentified 

7 Excludes occupations unidenti tied 
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Authors Appendix A-1 

Ram Sri Ramaratnam G OP March Year 
WAAPC AAPC OS-10 

Principle Analyst- Modelling ( 1995/96 Dollar, 2005 
01-05 (Projection) 

in Millions! 
Labour Market Dynamics Agriculture 5.591 0.3% 1.8% 
Work Directions Fishing 239 -1.4% 1.7% 
Department of Labour Forestry and logging 1.432 0.7% 3.5% 

PO Box 3705 Mining and quarrying 1.155 -4.2% -0.2% 

Wellington Food. beverage and 
5.802 3.8% 1.8% tobacco manufacturing 

Ram.SriRamaratnam@dol .govt.nz Textiles and apparel 
manufacturing 889 0.7% -2.1% 

Kevin Zhang Wood and paper 
2.535 4.5% 3.3% 

Labour Market Modeller products manufacturing 

Labour Market Dynamics Printing. publishing and 
1.386 0.7% 0.0% 

recorded media 
Work Directions Chemicals 
Department of Labour manufacturing 1.748 -1 .5% -0.5'% 

PO Box 3705 Non-metallic mineral 
801 6.3% 2.0% 

Wellington products manufacturing - Metal product Kevin.Zhang(a dol.govt.nz 2.3 I~ 5.5% 1.8% manufacturing 
~ 

Andrew Whitcford 
Machinery and 
equipment 2.823 3.6°/o 1.9% 

Senior Information Analyst manufacturing 

Labour Market Dynamics Fumitun: and other 
561 I.O~o 0.0% manufacturing 

Work Directions Electricity. gas and water 
Department of Labour 2.451 2.9% 1.3% supply 
PO Box 3705 Construction 6.123 9.9% 0 .0% 

Wellington Wholesale trade I 0. 768 4.7% 3.0°o 

Andrew.Whiteford(~ dol.govt.nz Retail trade (including 
7.453 s.7'ro 3.2% motor vehide n:pairs) 

Accommodation. cafes 
1.960 3.2°/o 3.3% 

and restaurants 
Transport and storage 6.122 4.7% 2.3% 
Communication services 6.996 6.3% R.9°1o 
Finance and insurance 7.434 5.5% J.3ot0 

Property serv ices 5.885 2. 7'Yo 1.6% 
Ownersh ip of owner 

7.471 1 .4~o 0.0% 
occupied dwellings 
Business services 9,723 5.4% 2.8°o 
Government admin. and 

5.120 4.6°1o I. 9°·o del\:nce 
Education 4.539 3.7°o 1.8% 
I fcalth and community 

6A02 3. 7°o 4. 1 °o sen ICeS 
Culturnl and recreational 
serv1ces 2.499 4.8°o 4.0°o 

Personal and other 
1.432 4.8% 2.5°10 

communit;t services 

Total ~ 119,652 4.1% 2.6% 

Sour~·es : GDP ligurcs (from OX database): Forecasts (NZIER: 
Quart~rly Pr~dict ions-J une 06) 
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Appendix A-2 
Labour radot by 

ladutry 
(f!!'J!IM) 

AJriculturc 
Fishing 
Forestry and 
tossing 
Mining and 
quarrying 
Food. beverage 
and tobacco 
manufacturing 
Textiles and 
apparel 
manufacturing 
Wood and paper 
products 
manufacturing 
Printing. 
publishing and 
recorded media 
Chemicals 
manufacturing 
Non-metallic 
mineral products 
manufacturing 
Metal product 
manufacturing 
Machinery and 
equipment 
manufa.cturing 
Furniture and 
other 
manufacturing 
Electric ity. gas 
and water supply 
Construction 
Wholesale trade 
Retail trade 
(including motor 
vehicle repairs) 
Accommodation. 
cafes and 
restaurants 
Transport and 
storage 
Communication 
services 
Finance and 
msurance 
Property services 
Ownership of 
owner occupied 
dwellings 
Business services 
Government 
admin. and 
defence 
Education 
Health and 
community 
services 
Cultural and 
recreational 
services 
Personal and 
other community 
services 

Averaae 
OI.OS 

22 
13 

6 

12 

25 

12 

18 

13 

10 

18 

16 

31 

4 

24 
9 

29 

35 

13 

5 

7 

5 

0 

17 

IS 

27 

21 

17 

46 

1010 
(ProjfCUon) 

20 
9.0 

5.8 

2.1 

11 

25 

10 

IX 

13 

7.5 

14 

17 

32 

36 

23 
8.9 

24 

33 

I:! 

3.5 

7.0 

4.5 

0.2 

17 

13 

23 

15 

50 

WAAPC 
OJ.-OS 

-1.1% 
-7.5% 

2.0% 

36.7% 

-3.2% 

-2.9% 

-7.6% 

- IO.::!"o 

-11.0°o 

J.s•. 

I.O"o 

-I .4° 0 

-1.6" 0 

0.9°o 

-3.9" .. 

I . 7" o 

-O.X''o 

-9.2" 0 

-3.::! 0 
0 

-0.5" 0 

-1.3" u 

-5. 7" 0 

1.2". 

:!.9°u 

-5.0° u 

5.0% 

AAPC OS-
10 

(ProjfCtlon) 
·0.9% 
·2.8% 

0.0% 

-3.5"'• 

-1 .2% 

0.0% 

-0.8% 

-1.4°•o 

-0.9°. 

-2.9" 0 

-1.7". 

-O.f>" o 

-0.1 "" 

-0.5° u 

-1 . 1 ". 

-0.3"·· 

- 1.-l"u 

1 '"'10 -. ·- () 

-0.-1" 0 

- I . 7" o 

o.s·. 

o.o•. 

-0.6°o 

1.0°u 

Sources: Historical - 2005 (GDP & HLFS employment data); Projection 
- Department of Labour (based on the level and changes in Labour 
Ratios over the 2000-06 period). 

Appendix A-3 

Employment by 
Industry (000s) 

2005 

Agriculture 
Fishing 
Forestry and 
logging 
Mining and 
quarrying 
Food. beverugo: 
and tobacco 
manufacturing 
Textiles ond 
apparel 
manufacturing 
Wood and paper 
produc t~ 

manufacturing 
Printing. 
publishing nnd 
recorded media 
Cho:micals 
manufacturing 

on-mc1all ic 
mineral productl> 
manu factunng 
Mclal producl 
manufacturing 
Machmcry and 
cquapmenl 
manufacturing 
Fumilurc and 
o1ho:r 
manufaclllnng 
Ekctricaty. ga~ 
and \\ah:r supply 
Conslruction 
Whoksah: 1radc 
Rc1ui I lradc 
(including rnolor 
vchklc ro::pairs l 
Acc<>mmodalion. 
cafes and 
rcslauranls 
fransron and 
slorago: 
(' ommunicalion 
!\t:rvu.:C!\ 

Financ..: and 
in~ura1cc 

Properly ,en ace~ 
Q,, nc~hap of 
O\\ ncr o..·cupacd 
dwclhng~ 

Bu~mo:s~ s..:rv1o:c~ 

Go,emmcnl 
admin. and 
dcfencc 
Educalion 
Ho:alth and 
communi1y 
services 
Cullural and 
rcacational 
~crvkcs 

Personal and o1hcr 
communi1y 
s.:rviccs 

Total• 

137.9 

3.0 

8.8 

3.5 

71.2 

24.5 

27.4 

30.2 

25.4 

7.1'> 

35.7 

51.2 

19.6 

9.5 

153.7 
109.11 

:!49 .5 

9-1.9 

8-1.9 

34.::! 

60.3 

33.5 

2.9 

18t<.X 

75.7 

I t.3.3 

IR3.9 

-19.6 

2028.5 

2010 
(projection) 

145.0 
2.7 

10.5 

2.9 

74.1 

22.0 

31.0 

28.7 

24.3 

7.2 

35.6 

55.5 

19.0 

10.1 

150.6 
121.4 

263.5 

107.7 

90.0 

.t3.1 

68.9 

33.0 

3.0 

22 t.:! 

77.0 

I 7:!. 9 

236.-1 

59.2 

99.1 

22 15.8 

WAAPC 
OI.OS 

-1.2% 
-6.9% 

2.8% 

25.3% 

-0.1% 

-1.9% 

·3.3% 

2.3% 

-1 .2% 

-4.8% 

-5.8°" 

7.-l0 o 

2. 1 °'o 

0.4°6 

8.1 °'• 
5.9% 

5.4" 0 

3.1°o 

2.1°o 

J.O"o 

3.3°o 

-2.-1" 0 

5.0°'o 

6.8°o 

1.1 °/u 

I 0.4"·o 

2.8% 

AAPC OS-
10 
(ProjfCtiOD) 

1.0% 
-1.9% 

3.6% 

-3.8% 

0.8% 

-2.1% 

2.6% 

-1 .0% 

-0.9% 

-0.9% 

-0.1% 

-0.7% 

1.2°o 

-0.4'lu 
2.0'~. 

2.1'>% 

1.2° 0 

-l .tl" u 

2. 7" 0 

-0.3° 0 

0.6°. 

3.2°o 

1.2°o 

5.2°o 

3.6% 

1.8% 

Sources: Historil:al - 2005 (HLFS annual data); Forecasts - Department 
of Labour (based on GDP forecasts by industries from NZIER and 
Labour Ratio projections by Dol). 
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Appendix A4 

Employment by 
20 10 WAAPC 

AAPC OS-
Occupations 2005 Projection 0 1-05 

10 

(000s) (Projection) 

Legislators and S.ll 25.6 6:!.5° 0 23.8°o 
Administrators 
Corporate 23-'.2 278.7 -0.5°o 3.5% 
Managers 
Physical. Math & 

5llA 75.6 s.s•. 5.3~. 
Eng Sd Prof. 
Life Science and 

6~ .9 75.3 0.7"·· 3.7°o 
Health Prof. 
T .:aching Prof. 9~. 1 I 0-'. 7 4.3°o 2.6"" 
Other Prof. l!-' .0 111 .6 9.1°'o 5.R0 u 

Phys i.:al Sci. & 
49.0 51.!< -3.1°o 1.2"'• 

Eng. A~s . Pro!'. 
Life Sci. & Health 

:!3.X :!2. I r.. I "'• -1.4"t, 
Ass Prof. 
Other Ass. Prof. 163.9 IXI.J 0.4". 2.0"o 
Offi.:e Cl.:rks 190.4 1 9-U~ £,.6·~., 0 -, .) 0 

Cu~tomcr S.:r. ices 
63 .1 Xl.6 -0.5" 0 5.3°o 

Clerks 
Personal <JnJ 
Protecti\ c 174.6 ~ 1 0 . ~ 2. 7" 0 3.8". 
Services Worker~ 
Salespersons. 
Demonstrators and 153.9 13XA 6.9" 0 -1.1"o 

I odds 
\ larl..et OnentcJ 
Agri.:ultural and 157.0 153.0 -0.3" 0 -0.6" u 

Fishcl') \\'orl..cr~ 

Buii Jm):! Trade~ 
91<.5 93.7 5.7"o -I .O"u 

\\' orker.; 
Metal anJ 
ll.lachmel') Twdc~ 60.9 54.4 0.9" n 

, '111 
·-· - u 

Worl..cr' 
Prc.:ision Trades 

13.0 11.7 Q.:!o •• · ~ . Qo., 
\\'orl..ers 
O ther Crall and 
Related T ralk~ 21 . 1 19.3 -3.1"o - I. 7" u 

W~lrkcrs 

Indus tria l Plant 
:!0.5 IX. I 1.4° 0 -~A11 o 0 pe r.H or~ 

Stat itlnary 
Machine 

~4. ~ 111 1.(> 0.711
u 3.!\"" 

Operator~ anJ 
A>~cmhkr' 

Drl\ er' anJ 
\-ILlbik il.lad11f1CI) M .7 7tl.5 ' .. •• ) 11 I. 7u u 
Opcratur~ 

Btuldmg :Jnd 
1.:! I 11.7 X.X0 o -0. 7"" Rdatcd \\\lrl..c~ 

Laboun:r~ and 
Related 

I 36.5 IJO. I \ .;;n -1 .0" 11 
Elementa l) 

• .• 0 

Scr. 1ce \\'orh·r, 
Total 2028.4 2215.!! 2.9% 1.1!% 

Soun:es: H istorical - 2005 ( HLFS data): Proj.:ctions - Depanment of 
L:1bour (based on intc:r-Census chang.:s between 1996 and 200 I). 
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