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(LETA) — Renewables program, to develop an Australian Renewable Energy
Training and Workforce Strategy (RETWS).

The Clean Energy Council, as the project manager, engaged two
consultancy rms, Global Sustainable Energy Solutions Pty Ltd and IT
Power Australia, to undertake the detailed research and develop the
project documents in consultation with the Council and its members.

This work seeks to provide guidance and strategies to ensure that the skills
and workforce requirements of the renewable energy industry can be met
from now to 2020.

The RETWS consists of three reports which draw attention to the workforce
and training gaps within each state of Australia and recommends possible
solutions to ensure a strong and sustainable renewable energy workforce.
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Overview

In October 2007, Kevin Rudd announced that if Labor were to be elected it would commit to a renewable
energy (RE) target of 20% by the year 2020. For the Labor Government to ful | this commitment, Australia
needs to grow its renewable energy industry.

Renewable energy is an essential part of Australia’s low emissions energy mix and is integral to reducing the
country’s greenhouse gas emissions. Although Australia’s renewable energy industry is rapidly expanding
in line with the government’s commitment of 20% by 2020, it needs to be able to sustain this growth.
Sustained and continuous growth can only be achieved with the support of a skilled workforce.

In March this year, the Clean Energy Council, with the support of funding from the Department of the
Environment, Water, Heritage and the Arts (DEWHA), initiated a project to develop an Australian Renewable
Energy Training and Workforce Strategy (RETWS) for 2020. The objective of this strategy is to ensure that
the workforce requirements of Australia’s renewable energy industry can be met now and into the future.
Further, this strategy aims to in uence the availability and accessibility of appropriate training to ensure
Australia has the capacity to manage the renewable energy industry’s future workforce needs.

As the Clean Energy Council represents all stationary energy, this project has focused on renewable
resources contributing to electricity generation. The key sectors examined are:

+ Grid-connected solar photovoltaics

* O -grid solar photovoltaics

*  Wind power

+ Bioenergy

+ Solar water heaters

+ Solar thermal electric systems

The project has not considered transport fuel, generation of thermal energy or energy e ciency, unless
there are overlapping applications.

The rst step in developing the RETWS was to commission research into the Australian renewable energy
sector to understand current employment gures, what training is available, and what training will be
needed in future to build a skilled workforce.

Summary of research ndings

In May this year, a comprehensive survey of renewable energy industries and system installers was
conducted to ascertain the current skills base and the future training requirements of an expanding
renewable energy industry.

Key messages from the survey included:
+ Too few undergraduate courses that cover renewable energy technologies are currently available.

+ Thereisaspeci cneedfor exible or e-delivery of accredited courses through universities, such as
distance education where course units can be used toward a diploma or Masters degree.

+ Too few local TAFE colleges are currently o ering courses on renewable energy.
* There is no management training for technical sta .
* More quali ed trainers are needed.
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Speci ¢ numbers show:

+ 26 Technical and Further Education institutes (TAFES) and private Registered Training Organisations
(RTOs) currently o er or will soon o er accredited quali cations, courses or units of competency in
renewable energy.

« 11 universities 0 er coursework-based degrees in renewable energy.

+ 18 universities o er research degrees in renewable energy.

* There are currently an estimated10,370 employees in the renewable energy industry.

+ Conservative projections show that these employment numbers need to more than double over the
next decade, with an estimated 24,000 to 30,000 jobs required by 2020. If the growth experienced by the

industry over the last few years continues, the total number of people estimated to be employed by the
industry in 2020 could be over 30,000.

Within the industry:

+ Many companies are o ering internal training and/or product training.
* Industry associations are o ering professional development days.

+ Some associations are conducting ‘green’ training which brands (or certi es) those undertaking the
courses (e.g. EcoSmart Electricians and National Plumbers Association.)

RETWS reports

The strategy and the research supporting it have been documented in three reports.

Report 1: Renewable Energy Training in Australia 2009

This report documents and assesses the training courses currently available to the industry at universities,
TAFEs, registered training organisations and within industry.

Report 2: Renewable Energy Jobs in 2009 and Forecasts to 2020

This report documents the results of the industry survey conducted to quantify employment numbers
across the renewable energy industry. It also includes conservative estimates of employment demand of the
industry to 2020.

Report 3: Strategies for Six Technologies — What we need to do today

This report combines the results of the industry survey with a review of renewable energy training o ered
throughout Australia. It provides an assessment of predicted growth to provide a summary of skills and
training likely to be needed in the stationary renewable energy sector over the next decade. Speci c training
requirements are discussed in relation to the six technologies listed earlier. The report also identi es what
training resources will be required, including trainers, teaching material and training facilities.

Note that Report 3 may not contain a complete list of the courses 0 ered by education institutions,
particularly where these cover a broader range of technologies than the six targeted. For more information
regarding the full range of available courses and current employment, please refer to Reports 1 and 2
respectively.

There is a range of private training colleges that o er di erent aspects of renewable energy training. Their
courses have not been included in these reports and their involvement in future training e orts has not
been speci cally discussed because they tend to o er courses on an opportunistic basis and do not have
along-term established workforce or curriculum structure. Nevertheless, the general recommendations
regarding skills development and training needs would encompass their activities.

10
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A training strategy to meet
iIndustry growth

This report outlines the immediate steps required to meet the training and education requirements for the
future growth of the industry. Current employment gures and growth projections are set out in Table A.

Table A. Predicted growth in the renewable energy sector

Sta category 2008 2020 BAU ! | 2020 MMA RET?
Engineers/designers 731 2219 2211
Scientists 171 447 81
Technicians/installers 2671 9080 3821
Administration sta 875 3027 1682
Management 402 1510 738
Customer Service Representatives 552 2403 722
Consultants 233 523 877
Other 1446 5020 2183
Accredited sta 510 2549 762
Electricians — RE 421 2106 630
Plumbers — SWH 202 540 0
Electricians — SWH 40 107 0
Manufacturing personnel 207 943 250

To meet the requirements for skilled sta ng across all sections of the renewable energy industry, consistent
and accessible training at all levels is needed.

This will require investment into:

* More courses at undergraduate and higher levels in a geographic spread of universities

+ Access to other delivery models such as distance learning and short-form/bridging courses to allow
existing graduate level sta , in such disciplines as engineering and science to specialise in renewable
energy

Asigni cantincrease in the number of TAFE-level institutions o ering renewable energy training is key if

Australia is to meet the needs of an expanding sector.

Current training available

In Australia, two universities o er undergraduate degrees speci cally in renewable energy. These are
Murdoch University in Western Australia and the University of New South Wales. A number of other
universities 0 er units or majors in renewable energy as part of engineering or science degrees. These
include the Australian National University, Gri th University and the University of Adelaide. Some
universities 0 er postgraduate quali cations at diploma to PhD level.

Renewable energy training at the TAFE level is 0 ered throughout Australia. However, the coverage is
highly sporadic with some geographical regions having no courses available, while others have some units
available but not entire courses. For example, there are no TAFE-level institutes o ering renewable energy
courses in either Tasmania or the Northern Territory.

Private training organisations o er short courses in various aspects of renewable energy training in most
states and territories.

1 Extrapolation of survey results, based on growth rates from 2003 to 2008-09 for business as usual (BAU) case.

2 Calculation of jobs using international multipliers, based on technology breakdown estimates by McLennan Magasanik Associates (MMA) to reach the extended 20%
Renewable Energy Target (RET).
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Currently, the only technology for which acceptable TAFE training exists, and o ers the necessary Units of
Competency (UoC), is Solar Photovoltaic (PV). Table B below shows the number of TAFEs currently o ering
the skills set and the additional number of TAFEs required to meet the 2020 PV technology demand.

Table B. Number of existing RTOs o ering grid-connect PV skills set and additional
number of RTOs needed to meet 2020 grid-connect PV skills set

Number of existing RTOs | Proposed number of new

0 ering the grid-connect | TAFES 0 ering the
State skills set grid-connect skills set
NSW 5 4
Vic 6 2
Qld 4 4
WA 1 2
SA 1 0
Tas 0 1
NT 0 1
ACT 1 0
Total 18 14

Without the necessary Essential Knowledge and Associated Skills (EKAS) and UoC having been developed
and endorsed for training, the additional number of TAFEs required across all the technologies surveyed
cannot be estimated.

TAFE-level training needs to grow to include many areas that are currently not being addressed, such as
large wind turbine installation and maintenance, and bioenergy plant commissioning.

TAFE-level training should also cover bridging courses for technicians through to advanced diploma-level
quali cations.

Impact of growth in workforce

Renewable Energy Jobs in 2009 and Forecasts to 2020 (Report 2) highlights that current workforce demand is
not being fully met, let alone projected demand. The lowest estimate for workforce demand in 2020 sets the
likely increase in current renewable energy employment gures at 100% at the very least. This estimated
increase in people seeking training in renewable energy technology will require an increase in student
places of around 300% on current levels.

Reports 1 and 2 looked at the extent to which the current workforce has the skills and knowledge to meet
the anticipated growing demands for products and services; and thus highlighted the need for more trainers
and the time it would take to bring the number needed online. There are suggestions made to allow existing
trainers to upskill quickly in technology-related elds; for example, electrical TAFE trainers being able to
work with experienced industry participants and gain ‘real-life’ experience of these technologies and their
applications. Any of these mentoring approaches would need the good will of the respective industry to
ensure the outcome.

Speci c requirements for each technology sector are covered in the relevant technology sections of this
report (Sections A-F). This next section discusses general strategies, applicable across all renewable energy
training sectors, which will assist the industry in building the required skills to manage an expanding
renewable energy industry.

Short courses

Short courses at all levels are required to assist workers with existing skills and quali cations to rapidly gain
knowledge of renewables. These include:

+ Bridging or professional development courses for engineers wishing to work in the renewable energy
industry. These courses would need to be exible (e.g. intensive short courses of one week or one
semester of night classes). These would be best o ered through the universities, but could be done in a
collaborative manner with sharing of lecturers and course materials between universities, at least in the
early years when teaching sta with the required knowledge are in short supply.
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+ Bridging or professional development courses for trades and technically skilled people wishing to
work in the renewable energy industry. These would be best o ered through local TAFE colleges, but
again should be done in a collaborative manner with sharing of lecturers and course materials between
colleges to ensure consistency in skill levels.

+ Short development courses in small business management for technical people currently running sole
trader businesses that are expanding. These could be held in conjunction with relevant conferences (e.g.
ATRAA professional development days), or as evening, weekend or distance education courses.

* In-house industry courses based on standard curricula material but modi ed to suit the requirements of
speci ¢ companies.

* Ingeneral it would be useful to have specialist sta able to o er short courses indi erent aspects of
renewable energy and travel to areas where the demand is greatest.

Better use of existing courses

Many universities currently o er renewable energy electives on an irregular basis and could begintoo er
them more regularly.

Renewable Energy — wind, bioenergy, solar PV — majors could be o ered within standard engineering
degrees. For example, o ering three to four wind energy courses within a mechanical engineering degree.
These same courses could be o ered as electives in a short course.

Existing courses should also be o ered online or via distance learning mode.

Communication

At present it is not easy for people wanting to work in the renewable energy sector to nd available training.
At the same time, many institutions are only o ering courses intermittently as a result of low enrolments. An
online directory of current university, TAFE and private renewable energy training — possibly administered by
state education departments — would greatly assist in linking students to courses. Such a directory would list
courses that are regularly available as well as those that would be run if demand were su  cient.

Resources needed

Rapid and substantial development of the renewable energy sector will require an equally substantial
increase in availability of curriculum material and skilled training sta . Additionally, trainers skilled in online
course delivery will be needed to modify courses for e-learning modes.

In the short term it would be most economical for course materials and trainers to be shared among
participating educational institutions.

To reduce duplication of e ort, it is more cost and time-e cient to maximise the available skilled sta and
teaching resources to ensure training continues to meet industry requirements. Closer links should be
established between universities, TAFE colleges and industry. In this regard, it would be useful for industry
experts to work with education and training institutions to develop suitable courses and, in some cases, to
assist with course delivery.

13
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A. On-grid solar photovoltaics
strategy report

Introduction

A recent survey of the renewable energy industry — Renewable Energy Jobs in 2009 and Forecasts to 2020,
Report to the CEC, GSES and IT Power, 2009 - indicated that currently in Australia there are:

+ over 1200 companies working with on-grid photovoltaics (solar PV)
+ 3500 full-time jobs in the sector

These are divided into the categories shown below.
o A% Accredited sta  (17%)

0/
pofo ¥ J?o/ )
4 Non-accredited sta  (18%)

Sub-contractors (32%)

Manufacturing personnel (5%)
I Other technical (3%)

I Salessta (8%)

S*

8%

3%
%8T

Administration sta (8%)

oo

Management (4%)

Store Persons (1%)

32%
B other (4%)

Figure A1.1 Employment in the grid-connected solar PV sector 2008

Employment is expected to be 1.2 to 4 times higher by 2020. Many of these employment demands will
need to be met in the next 12-18 months to complete installations committed under the Solar Homes
and Communities Plan, Solar Schools and Solar Cities. Renewable energy policy drivers, such as the
Solar Flagship Program and the proposed expanded renewable energy target, will also impact on future
employment gures.

With this in mind and given the current level of solar PV on-grid training on o er, more courses will need to
be developed at all levels including:

+ University — undergraduate, postgraduate, research and short courses

+ TAFE —certi cate, diploma and short courses

+ Professional development courses

There will be demand for at least 14 TAFEs to o er units of competency (UoC) in design and installation

of grid-connected solar PV systems, and demand for all TAFEs 0 ering electrotechnology coursesto o er
introduction to grid-connected solar PV units.
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2 Existing photovoltaics (grid-connected) energy courses

2.1 University courses

Three universities in Australia o er specialised undergraduate degrees, coursework postgraduate degrees

and research (Masters or PhD) degrees in solar PV systems.

Table A2.1 Current coursework degree programs in solar PV systems in Australia

University Degree Level of Award
Australian National University Engineering (Solar Energy) BEng, MEng
Murdoch University Engineering (Renewable Energy Engineering) BEng

Science (Renewable Energy) Grad Dip, MSc
University of New South Wales Engineering (Photovoltaics and Solar Energy) BEng

Engineering Science (Photovoltaics and Solar Energy)

Grad Dip, MEngSc

Table A2.2 shows the current research degree program o ered in Australia that specialise in solar PV and

grid-connected systems.

Table A2.2 Current research degree programs in solar PV systems in Australia

University Level of Award Research Areas

Australian National University MPhil, PhD Photovoltaics

Murdoch University MPhil, PhD Photovoltaics

University of New South Wales MEng, PhD Photovoltaics, grid-connected systems

Monash University MEngSc, PhD Solar systems integration, dye-sensitised solar cells
University of Western Australia MEngSc, PhD Photovoltaics

University of Southern Queensland MEngSc, PhD Photovoltaics

Queensland University of Technology | MEng, PhD Grid-interactive inverters

University of Wollongong MEng, PhD Organic photovoltaics

Listed below are universities that o er single courses in solar PV systems. These courses may be included in

renewable energy, sustainable energy or energy studies degree programs o ered by these universities.

Table A2.3 Current courses in PV systems in Australia

University

Name of Course

Australian National University

ENG4524 Solar Energy Technologies

ENG6524 Solar Electricity

University of Melbourne

421-711 Solar Energy

University of New South Wales

SOLA9001 Photovoltaics (postgraduate)

SOLA9002 Solar Cells & Systems (postgraduate)

SOLA9007 Grid-connected Photovoltaics (postgraduate)

SOLA9009 Photovoltaics in Buildings (postgraduate)

SOLA9004 Solar Energy (postgraduate)

SOLA3010 PV in the Built Environment (undergraduate)

SOLA3540 Applied Photovoltaics (undergraduate)

SOLA4012 Grid-Connect PV System (undergraduate)

Table A2.3 refers only to courses that specialise in solar, PV or grid-connected technologies.

15
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2.2 TAFE courses

The UoC required for designers and installers of grid-connected solar PV systems are currently under review
by ElectroComms and Energy Utilities Industry Skills Council of Australia (EE-Oz).

Table A2.4 Proposed UoC for grid-connected solar PV systems

Unit of Competency Name

UEENEEK025C Solve basic problems in solar PV energy apparatus

UEENEEKO035C Design grid-connected power supply systems

UEENEEKO048A Install, con gure and commission grid-connected solar PV power systems
UEENEEG071C Install and set up interval metering

The currently endorsed UoCs (that are part of the UEEQ7 training package) are listed in Table A2.5 below.

Table A2.5 Current UoC for grid-connect solar PV systems

Unit of Competency Name
UEENEEKO025B Solve basic problems in solar PV energy apparatus
UEENEEKO026B Install and set up grid-connected solar PV systems
UEENEEKO035B Design grid-connected power systems
Table A2.6 TAFEs and private RTOs o ering quali cations in solar PV systems
Code Name O ered by By State
UEE41907 Cert IV Electrical — Renewable RMIT TAFE, NMIT TAFE, Mount Druitt TAFE, Central | Vic—3, WA
Energy TAFE (proposed), Gordon TAFE (proposed), -1,Qld -
Sunshine Coast TAFE (proposed) 1,NSW-1
UEE42009 Cert IV Electrical — PV Systems Careers Australia Institute of Training (proposed), Qld-2
(not yet released) SkillsTech Australia TAFE (proposed)
UEE41607 Cert IV Renewable energy Sunshine Coast TAFE, Canberra Institute of Qld -1,
Technology TAFE, Chisholm Institute, NMIT TAFE, ACT -1,
Swinburne TAFE, Mount Druitt TAFE (proposed) Vic -4,
Bendigo TAFE (proposed) NSW -1
UEE61007 Advanced Diploma Renewable NMIT TAFE, Mount Druitt TAFE, Central TAFE Vic-1,
Energy (proposed) NSW -1,
WA-1
UEE50707 Diploma Renewable Energy NMIT TAFE, Careers Australia Institute of Training Vic-1,Qld
Engineering (proposed), SkillsTech Australia (proposed) -2
UEE61307 Advanced Diploma in Electrical — | Swinburne TAFE (proposed) Vic-1
Technology (Renewable Energy)
WS97 Cert Il in Electrotechnology Central TAFE WA-1
(Renewable Energy)
WT12 Diploma of Renewable Energy Central TAFE WA-1
UTE41301 Cert IV Electrotechnology Muswellbrook TAFE, Regency Park TAFE, Chisholm | NSW -2,
(Renewable Energy) Institute, Swinburne TAFE, Gordon TAFE, Mount Vic-3,SA
Druitt TAFE (proposed) -1
UTE50601 Diploma of Electrotechnology Chisholm Institute, Swinburne TAFE Vic-2
(Renewable Energy)
26847 Grid-connect — Design and Install | Mount Druitt TAFE NSW -1
—TAFE plus
SA-FEO4 Renewable Energy Technologies — | Canberra Institute of Technology TAFE ACT-1
Statement of Attainment
9974 Renewable Energy — TAFE Mount Druitt TAFE, South West Sydney TAFE NSW -2
Statement
SET056 Grid-Connect Design and NMIT TAFE Vic-1
Accreditation for Electricians
UEENEEKO025B | Solve basic problems in solar PV GSES, Bendigo TAFE, Swinburne TAFE , SkillsTech NSW -1,
energy apparatus Australia (proposed) Vic-2,Qld
-1




A. On-grid solar photovoltaics strategy report Australian Renewable Energy Training and Workforce Strategy for 2020

2.3

24

25

Report 3 of 3: Strategies for Six Technologies — What we need to do today

UEENEEK026B | Install and set up grid-connected | GSES, Bendigo TAFE, Swinburne TAFE, SkillsTech NSW -1,
solar PV systems Australia (proposed) Vic-2,Qld
-1
UEENEEK035B | Design grid-connected power GSES, Bendigo TAFE, Swinburne TAFE , SkillsTech NSW -1,
systems Australia (proposed) Vic-2,Qld
-1
NUER15 Solar PV Installations Gordon TAFE, Central TAFE* Vic -1, WA
-1
NUER19 Grid-Connect Inverter Systems Gordon TAFE, Central TAFE? WA-1,
Vic-1

N.B.: The current EE-OZ training package (UEEQ7) was endorsed in 2008. A number of TAFE colleges are in transition from the old training package
(UTE99) to the new training package which is evident in the table above.

Industry courses
Of the 119 responses to the survey of installers within the solar PV industry (which is not just restricted
to grid-connected installers), 39 indicated that they conducted in-house short courses.

The results from the survey of the renewable energy industry and from industry knowledge indicated that
the following companies conduct in-house training:

* Apollo Energy Pty Ltd

+ BPSolar

+ Beyond Building

¢+ Clear Solar

+ Fieldforce Services

¢+ Origin

+ Hills Solar

* Rivers Solar and Electrical
+ Solargain

* SunPower Corporation

¢ Sungrid

+ Springers Low Voltage Specialists
* Energy Matters

Other courses

The National Electrical Contractors Association (NECA) commenced their Ecosmart Electricians program in
2007. Members attend a 2.5 day course that includes sessions on: energy e ciency; HVAC; lighting and solar
power. At the conclusion of the course, those who attended are able to promote themselves as Ecosmart
electricians.

Gaps
Of the 119 responses to the survey of installers within the solar PV industry (which is not just restricted to

grid-connected installers), 58 (or just under 50%) indicated that there were skills gaps in the area they work
in.

Most of these responses indicated that there was a lack of suitably trained, accredited and experienced
designers and installers.

There were also 82 responses indicating that sta with suitable quali cations were not readily available.
The survey of installers identi ed some speci ¢ gaps in grid-connected photovoltaics training:

* Insu cient number of organisations (e.g. TAFES) training in this area, and as a result people seeking the
quali cation must travel long distances (e.g. from regional areas)

* Insu cient training in grid-connected photovoltaics throughout standard electrical quali cations

1 Content meets this competency and has CEC approval.

2 Content meets this competency and has CEC approval.
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+ Lack of safety training and awareness of working on roofs/at heights issues

* Renewable energy teaching sta were sometimes unquali ed

* Insu cienttraining in renewable energy standards

* Insu cient number of dedicated undergraduate university courses in photovoltaics
+ Lack of exibility in training models (e.g. online, distance learning)

+ Lack of practical skills, particularly by installers undertaking short courses

3 Breakdown of 2020 skills requirements

Table A3.1 Current and projected solar PV on-grid and o -grid industry employment

BAU Projection to 2020 Based on | Projections Based on MMA RET
2008 Based on the Surveys 2003-2008 Growth Rates Breakdown

Solar PV 3940 16820 4845

These gures are based on the survey data

From the survey of installers, there were 1268 companies identi ed with a total number of sta of 3114.

Of these, 75 were SWH only (with 81 sta ). Therefore, there were 1193 companies involved with solar

PV systems, which represented a total number of sta of 3033. There were 16 companies that were only
involved with o -grid systems. This left 1177 companies involved with solar PV grid-connect systems with a
total of 2979 sta , as shown in Table A3.2. Based on the companies involved with photovoltaics, the subset
of those involved with grid-connected solar PV systems represented 98.6% of the companies and had 98.2%
of the total sta .

Table A3.1 lists 3940 sta while Table A3.2 lists 2979 sta . The personnel identi ed in the survey of the larger
renewable energy industry, personnel involved only in the o -grid market, and personnel involved only in
the SWH market were included in Table A3.1 and not in Table A3.2.

This survey did not break down the sta into grid-connectand o -grid.

Table A3.2 Companies and number of sta involved with grid-connected systems from installers survey

Renewable Energy Sector Number of Companies Number of Sta Employed
Solar PV on-grid systems only 424 791
RE o -grid systems and solar PV on-grid systems 354 722
SWH and solar PV on-grid systems 282 887
SWH, solar PV on-grid systems and RE o -grid 117 579
systems

Total No. of Companies 1177

Total No. of Sta Employed 2979

Given the growth of the grid-connected photovoltaics market in Australia in recent years, it can be assumed
that the majority of the work conducted by companies involved in both on and o -grid systems, is in grid-
connected systems. The accredited installers’ statistics from April 2009 indicate that 97% of installers are
accredited for grid-connected systems, with 61% of these accredited for only grid-connected work and not
0 -grid systems.

Prior to 2007 the number of accredited people was typically between 200 and 250. This indicates that even
with programs like the Renewable Remote Power Generation Program (RRPGP), the number of people
required for the o -grid market appears relatively stable. If the number of o -grid accredited personnel was
assumed to su er an industry attrition rate of approximately 10%, then the number of new entrants of o -
grid accredited personnel must have approximated the attrition rate.

There has been obvious growth in the number of people entering the grid-connect industry. Therefore
it can be estimated that in 2008, the number of people working solely in grid-connected systems will be
approximately 90%. And, over the next 10 years, this gure is expected to exceed 95%.



A. On-grid solar photovoltaics strategy report

Australian Renewable Energy Training and Workforce Strategy for 2020
Report 3 of 3: Strategies for Six Technologies — What we need to do today

Table A3.3 Current and projected solar PV grid-connect industry employment

2008 Based on the Surveys

BAU Projection to 2020 Based on
2003-2008 Growth Rates

Breakdown

Projections Based on MMA RET

Solar PV

3546

15979

4602

Based on the gures inTable A3.3, Table A3.4 provides a breakdown by job category as a percentage gure.

Table A3.4 Breakdown of sta as a percentage

Number of Sta Employed

Category Sub-Category Grid Only (%) Gridand O -grid (%) | Average (%)
Accredited Sta Design/Install 12.1 223 17.2
Design 4.1 4.6 4.3
Install 18 53 3.6
Licensed Electricians 104 119 111
Engineers 0.8 6.1 35
Non-accredited Sta Total 333 211 27.2
Licensed Electricians 14.3 6.4 10.3
Engineers 95 0.7 51
Sub-Contractors Electricians 31.8 64.4 48.1
Manufacturing Designers 18 35 26
Personnel Operations O  cers 0.0 17 0.9
Quality Control Personnel 15 11 13
Maintenance O cers 15 29 22
Other Technical 2.0 6.1 41
Sales Sta 12.6 10.2 114
Administration Sta 11.9 12.7 12.3
Management 9.1 38 6.5
Storepersons 0.8 13 11
Other 74 33 5.4

The gures shown in Table A3.4 have then been applied to the current and projected employment numbers
shown in Table A3.3 to provide the breakdown in actual numbers within the di erent categories. This is

shown in Table A3.5.

Table A3.5 Number of sta employed across the di erent categories

Number of Sta Employed

BAU Projection to Projections Based
2008 Based on the | 2020 Based on 2003 | on MMA RET
Category Sub-Category Surveys —2008 Growth Rates | Breakdown
Accredited Sta Design/Install 610 2748 791
Design 154 693 200
Install 126 569 164
Licensed Electricians 395 1779 512
Engineers 123 554 159
Non-accredited Sta Total 965 4348 1252
Licensed Electricians 366 1651 475
Engineers 181 817 235
Sub-Contractors Electricians 1705 7684 2213
Manufacturing Designers 94 423 122
Personnel Operations O cers 30 136 39
Quality Control Personnel 46 208 60
Maintenance O cers 79 354 102
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4 Teaching Requirements to Meet 2020 Demand

41 Number of people per year in each skill category requiring training

Table A4.1 Actual Increased Sta numbers in Categories between now 2008 and 2020

Increase from 2008 to Increase from 2008 to
BAU Projection to 2020 | MMA RET Breakdown
Category Sub-Category gures Projected Figures
Accredited Sta Design/Install 2138 182
Design 540 46
Install 443 38
Licensed Electricians 1384 118
Engineers 431 37
Non-accredited Sta Total 3383 287
Licensed Electricians 1284 109
Engineers 636 54
Sub-Contractors Electricians 5979 508
Manufacturing Personnel Designers 329 28
Operations O cers 106 9
Quality Control Personnel 162 14
Maintenance O cers 275 23
Other Technical 504 43
Sales Sta 1420 121
Administration Sta 1531 130
Management 802 68
Storepersons 134 11
Other 667 57

The sta increase per skill category per year, assuming the growth rate is evenly spread over the 10 years,
is shown in Table A4.2. Though the table shows a number per skill category per year, it is expected that the
number of trained people will increase rapidly in the next two years before tapering o .

Itis also noted that the number of accredited installation sta is greater than the number of electricians,
even though you must be an electrician to receive accreditation for grid-connected installations. This
discrepancy may be a result of the survey being incorrectly completed, or distorted by the numbers of
installers who are not required to be electricians (for example, stand-alone installation accreditation for ELV).

Table A4.2 Yearly sta increases per skill category based on proportionate yearly growth over 10 years to 2020

Increased from 2008 to | Increase from 2008 to
BAU Projection to 2020 | MMA RET Breakdown
Category Sub-Category Figures Projected Figures
Accredited Sta Design/Install 214 18
Design 54
Install 44 4
Licensed Electricians 138 12
Engineers 43 4
Non-accredited Sta Total 338 29
Licensed Electricians 128 11
Engineers 64 5
Sub-Contractors Electricians 598 51
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Manufacturing Personnel Designers 33 3
Operations O cers 11 1
Quality Control Personnel 16 1
Maintenance O cers 28 2
Other Technical 50 4
Sales Sta 142 12
Administration Sta 153 13
Management 80 7
Storepersons 13
Other 67 6

The above gures do not include attrition rates, which would occur both from people leaving the workforce
after entering (estimated at 10%) and from people not entering the workforce after receiving training
(estimated at 10% per year over the life of an undergraduate degree).

Table A4.3 provides estimates of new industry personnel required in the workforce per year for each model.
This table assumes the linear increase outlined previously but also allows for the 10% attrition rate per year.

Table A4.3 New industry personnel required including 10% attrition rate per year over 10 years to 2020

New people New industry
in training personnel
New people New industry | required per required per
in training personnel year to reach year to reach
required per required per MMA RET MMA RET
year to reach year to reach Breakdown Breakdown
BAU Projection | BAU Projection | Projected Projected
Category Sub-Category t0 2020 gures |to2020 gures | Figuresto 2020 | Figures to 2020
Accredited Sta Design/Install 261 235 22 20
Design 66 59
Install 54 49 4
Licensed Electricians 169 152 14 13
Engineers 52 47 4 4
Non-accredited Sta | Total 413 372 36 32
Licensed Electricians 157 141 13 12
Engineers 78 70 7 6
Sub-Contractors Electricians 731 658 62 56
Manufacturing Designers 40 36 3 3
Personnel Operations O cers 13 12
Quality Control 20 18 2 2
Personnel
Maintenance 33 30 3 3
O cers
Other Technical 61 55 6 5
Sales Sta 173 156 14 13
Administration Sta 187 168 16 14
Management 98 88 8 7
Storepersons 17 15
Other 81 73 7 6
4.2 Training requirements to meet projections

There are three existing universities 0 ering degrees, which should meet the yearly demand for 47
(accredited) new engineers per year detailed in Table A4.3. For example, there are currently 170 students
enrolled in the Grid-connected Photovoltaics course at UNSW. However, it is expected that experienced
electrical engineers will enter the industry over the next ten years after undertaking higher degrees,
(particularly Masters) and short courses.
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Therefore, there is a need for the development of short courses (professional development) for engineers
that could be conducted by private RTOs that could serve the engineering elds, such as the Engineers
Australia education section. The professional development training could potentially be conducted
online or in any one state. There would not be a requirement for each state to have the resourcesto o er
a professional development course for engineers. As long as one RTO is able to o er a course with exible
delivery to cater for engineers within each state then the objective of training in that area would be met.

The existing training being provided by TAFEs and RTOs consists of short courses covering the required

UoC to obtain the Clean Energy Council grid-connect design and install accreditation. From Table A4.2 the
total number of people requiring training per year for accreditation is 312. Considering that the number of
accredited people has grown from 300 to over 1000 in the past two years then the existing TAFEs and RTOs
could easily meet this yearly gure of 312. However, based on the feedback in the surveys, more people have
wanted to obtain accreditation in the past 2 years than the current TAFEs RTOs can provide.

Currently there are 18 TAFEs and RTOs o ering grid-connect training around Australia, and more TAFES in
NSW preparing to o er grid-connect courses. Interviews indicated that TAFEs were typically training about
one hundred people per year, while some were training two hundred people per year. Two hundred is

the maximum that any one TAFE using one trainer plus assistant could achieve. Therefore, based on this
there should be su cient number of TAFE colleges and private RTOs to supply the increased numbers of
accredited people. However there are no TAFEs in Northern Territory or Tasmania 0 ering the accreditation
skills set, so at least one TAFE o ering grid-connect courses in each state/territory should be required.

The comment was also provided in the surveys that: “There was notasu cient number of organisations
(e.g. TAFEs) training in this area, and as a result people who wanted the quali cation often had to travel long
distances (e.g. from regional areas). This indicates that while there might be asu cient number of RTOs

to meet the demand in numbers, there are not enough in regional locations to meet the demand all over
Australia.

As mentioned previously in this chapter, there is a need for all electricians to become familiar with solar
PV grid-connect systems. With the increased number of systems installed, more electricians will be asked
to do electrical work on houses with existing PV systems. They will need to have a basic understanding of
the systems, and in particular how to safely work with them when undertaking other electrical work on a
building.

The existing National Training Package includes UoC for electricians to obtain their accreditation. However
it also includes other UoC for electricians to obtain a Certi cate IV, Diploma or Advanced Diploma in
renewable energy. The package should include a UoC that covers a basic understanding of solar PV systems
and how to work with them safely. For this report, this required UoC will be called Introduction to Solar PV
Grid-connect Systems.

The existing National Electrical Contractors of Australia (NECA) course for Smart Electricians partly meets this
requirement. However it should be reviewed to see if it covers safety su ciently.

Those who responded to the survey with respect to manufacturing were either manufacturers of products
such as inverters, or small companies who manufactured small components used in their systems. These
people are typically trained by the companies and no special training is expected to be required.

The other personnel categories (administration, managers, sales sta etc.)do not require specialised training.
They will typically be trained in-house. However, there is a need within the industry for some basic training
courses to introduce people to solar PV grid-connect systems. These could be provided by RTOs, although
typically these will be provided as a fee for service course from private training centres.

Training Resource Requirements
Trainers

5.1.1 Universities

Generally the university lecturers are academics who have undertaken studies in renewable energy. The
grid-connect industry will require more engineers with solar PV skills as larger grid-connect systems

are designed and installed. The Clean Energy Council should co-ordinate with universities and industry
members in identifying experienced people within the industry who can act as guest lecturers for the
universities.
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5.1.2 TAFE colleges

There will be the need for at least one trainer at each TAFE o0 ering the short courses covering the UoC to
obtain grid-connect accreditation. It would be preferable that this trainer has experience within the grid-
connect solar PV industry. However, one of the current problems is that, with a few exceptions, the existing
trainers are electrical trainers who have been appointed as solar PV grid-connect trainers to meet the current
demand or because they had an interest. This lack of experience was commented on in the survey responses,
as mentioned previously.

Possible actions to overcome this problem would be for the TAFEs and the Clean Energy Council to work
together to:

+ advertise within the industry to nd people who will be willing to become TAFE teachers, even if only
part time; and

« consult with industry to nd companies that will be willing to have a TAFE teacher, with no experience in
the eld, gain experience by spending time with those companies.

With the increase in accredited electricians over the last few years, there are now more experienced people
available to become TAFE teachers. It is hoped that a few of the trainers will come from the industry.
However, itisdi cult to encourage people to be TAFE teachers. The Clean Energy Council should actively
promote the bene ts of helping the TAFE trainers gain experience amongst its membership base.

In section 4.2 it was suggested that a new UoC is developed within the training package that will provide
basic knowledge and understanding of solar PV grid-connect systems for all electricians. As a minimum this
UoC should be available at all TAFE colleges o ering the electrical trade certi cate courses.

There are 67 TAFE colleges around Australia o ering UEE30807 Cert lll in Electrotechnology. Eleven of these
are currently o ering a short course on design and installation of solar PV grid-connect systems and a few
more are expected to commence within the next 12 months. All the 11 TAFE colleges already o ering the
grid-connect short courses, the same trainer can conduct the course for the Introduction to Solar PV Grid-
connect Course.

Based on the above gures, a minimum of 56 people are required to conduct training at those colleges

that are currently not o ering the short course. Fiftysix (56) TAFEs have been identi ed as o ering the
Electrotechnology course and not o ering the existing short course for the grid-connect competencies. This
number could be higher because some of these institutes have more than one campus. The TAFEs and the
Clean Energy Council should work together to nd people within the industry who would be willing to teach
this one UoC part time. However this strategy also recommends that a further 14 TAFEs be encouraged to

o erthe grid-connect design and install short courses. Thus the number being trained just to o er this new
UoC might decrease.

If this method does not provide su cient number of part-time trainers then the Clean Energy Council
should develop a short course, conducted by an experienced trainer, who could teach the electrical trainers
on how to conduct this one UoC. This course should include visits to the eld and if possible, working with
an experienced installer on some installations.

Section Six of this report provides an estimate of the number of trainers required in each state.
Facilities

5.2.1 Universities

Though universities are involved with training engineers in the design of systems, they also need to

have samples of the equipment being used in the eld to familiarise the students with the systems. Each
university that is o ering courses in solar PV grid-connect systems should have at least one working system
from which the students can learn.

5.2.2 TAFE colleges

From the industry perspective the electricians need to gain practical training in the following aspects when
learning about solar PV grid-connect systems:

* Mounting a solar array on a roof

* Interconnecting the array to the inverter and a switchboard

+ Testing and commissioning a system
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The following is the minimum equipment requirement for those TAFE colleges that are o ering the UoC to
obtain grid-connect accreditation with the Clean Energy Council:

o Qty 1x1-2kW solar PV Array

+ Qty 1 x Array Frame to suit the system installation at that college

* Qty 1 xGrid Interactive Inverter

+ Associated wiring; DC and AC isolators and circuit breakers

+ Sample of all the safety signs that are required

The actual number of systems should be based on the number of people in each course and how the

practical sessions are conducted. However, each person should practise interconnecting the complete
system, and testing and commissioning.

Equipment costs approximately $10,000 to $12,000 per system and each TAFE should have a minimum of
two systems.

These systems are typically mounted on roofs, so each TAFE college should have two mock roofs (one

tile and one metal, e.g. colourbond) to allow the students to practise mounting the array frame on a roof.
Depending on how they are constructed, these could cost up to $50,000 for the two roofs. It is appreciated
that not all TAFEs will have the ground area to install these two roofs. Therefore, they should develop
facilities within training rooms that allow the students to practise mounting a solar array frame on a roof.

State-by-state solar PV on-grid training requirements

Professional development

The professional development training could be conducted online or in any one state. There would not be a
requirement for each state to have the resources to o er a professional development course for engineers.
Aslong as one RTO is able to o er a course with exible delivery to cater for engineers within each state,
then the objective of training in that area would be met.

New South Wales

6.2.1 Current courses

Currently UNSW is the only university in NSW o ering courses in grid-connected photovoltaics as part of its
engineering degrees. This university also o ers a dedicated undergraduate program in photovoltaics and
solar energy.

In addition, the following TAFEs and private RTOs 0 er (or propose to o er) renewable energy training with
UoC for grid-connected photovoltaics:

¢ Mount Druitt TAFE

¢ Muswellbrook TAFE

¢+ South West Sydney TAFE

*  Hunter TAFE

+ GSES

UNSW and the University of Wollongong o er research programs in photovoltaics.

6.2.2 Gaps

With the exception of Global Sustainable Energy Solutions (GSES), which o ers internet courses, the RTOs
that are currently o ering the courses with UoC for grid-connected photovoltaics do not cover the north
coast, south coast or western regions.

TAFEs based in these areas that teach the electrotechnology course include:

+ lllawarra Institute

+ Riverina Institute

* New England Institute

* North Coast Institute of Training
o TAFE NSW —Western Institute
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¢+ Skillset
*  Wollongong West
*  WaggaWagga

+  Tamworth

* Port Macquarie
*  Orange

+ Bathurst

Itis recommended that the lllawarra Institute, the Riverina Institute, either the Western Institute (Orange)
or Skillset (Bathurst), and either New England Institute or North Coast Institute of Training, start o ering
the UoC for grid-connected photovoltaics so that electricians in their regions can be trained to install grid-
connected solar PV systems.

All TAFEs should o er the Introduction to Grid-connect Photovoltaics UoC when developed.

Table A6.1 TAFEs in NSW o ering UEE30807 Cert Ill in Electrotechnology

Institution Location
Australian Electrotechnology Industry Training Centre | Rhodes

Hunter Valley Training Telerah
Northern Sydney Institute St Leonards
South West Sydney Institute Bankstown
lllawarra Institute Wollongong West
Riverina Institute Wagga Wagga
Open Training and Education Network Strath eld
Sydney Institute Ultimo

North Coast Institute of Training Port Macquarie
Hunter Institute Tighes Hill
New England Institute Tamworth
Western Sydney Institute Kingswood
Hunter Trade College Telerah

TAFE NSW —Western Institute Orange

Skillset Bathurst

6.2.3 Resources

Itis recommended that four new trainers be sourced to conduct the grid-connect short courses at the four
TAFEs mentioned above. Six more trainers will be required at the other TAFEs to o er the Introduction to PV
Grid-connect UoC.

Mt Druitt and GSES have adequate facilitie, while Hunter TAFE is building new facilities this year. Western
TAFE has applied for funding from Department of Climate Change but at the time of writing it is unknown
whether this support has been obtained.

Assuming none of the other RTOs has equipment for training, then:

* Thesix RTOs that o er the courses with UoC for grid-connected photovoltaics would require as a
minimum approximately $144,000 worth of equipment — not including the roofs. If roofs are included
that could be another $300,000.

* The nine RTOs that will 0 er the Introduction to Grid-connect Photovoltaics UoC would require a
minimum of $108,000 worth of systems installed.

Victoria

6.3.1 Current courses

There are no universities in Victoria 0 ering courses in grid-connected photovoltaics, or dedicated
undergraduate programs in photovoltaics. However, the University of Melbourne o ers a course in solar
energy, while Monash University o ers several research programs in photovoltaics.
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The following TAFEs 0 er (or propose to o er) renewable energy training with UoC for grid-connected
photovoltaics:

*  RMIT TAFE

*  NMIT TAFE

+ Gordon TAFE

¢+ Chisholm Institute

¢+ Swinburne TAFE

+ Bendigo TAFE

6.3.2 Gaps

The RTOs that are currently o ering the courses with UoC for grid-connected photovoltaics do not cover the
south-west, north-west or north-east regions.

TAFEs based in these areas that teach the electrotechnology course include:

+ Central Gippsland Institute of TAFE
* Sunraysia Institute of TAFE

* Apprencticeships Group Australia
¢+ Goulburn Ovens Institute of TAFE

+ Kangan Batman Institute of TAFE

*  Newborough

*  Mildura

*  Warragul

* Shepparaton
* Rosanna

Itis recommended that at least Mildura and Shepparton start o ering the UoC for grid-connected
photovoltaics so that electricians in their regions can be trained to install grid-connected solar PV systems.

Table A6.2 lists the 19 Victoria TAFEs that o er the UEE30807 Cert Il in Electrotechnology. Five of these
currently o er, or planto o er, the courses with UoC for grid-connected photovoltaics.

All of the following TAFEs should o er the Introduction to Grid-connect Photovoltaics UoC when developed.

Table A6.2 TAFEs in Victoria o ering UEE30807 Cert lll in Electrotechnology

Institution Location
University of Ballarat TAFE Ballarat
Box Hill Institute Box Hill
South West Institute of TAFE Portland
Victoria University St Albans
Bendigo Regional Institute of TAFE Bendigo
Northern Melbourne Institute of TAFE Epping
Swinburne University of Technology Hawthorn
Central Gippsland Institute of TAFE Newborough
Sunraysia Institute of TAFE Mildura
Gordon Institute of TAFE Geelong

Australian Technical College

Ringwood East

Chisholm Institute of TAFE

Dandenong

VICTEC Skill Centre

Carlton North

Apprencticeships Group Australia Warragul
Goulburn Ovens Institute of TAFE Shepparaton
RMIT Bundoora
Scienti ¢ Management Associates Bonegilla
Holmesglen Institute of TAFE Chadstone
Kangan Batman Institute of TAFE Rosanna
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6.3.3 Resources

Itis recommended that two new trainers be sourced to conduct the grid-connect short courses at the
two TAFEs referenced above. Twelve more trainers will be required at the other TAFEs for o ering the
Introduction to PV Grid-connect UoC.

NMIT has built a new facility with su  cient equipment; Swinburne has su cient resources at two of its
campuses; and Gordon TAFE has a mobile training unit.

Assuming none of the other RTOs has any equipment for training, then:

+ The veRTOsthato erthe courses with UoC for grid-connected photovoltaics would require as a
minimum approximately $120,000 worth of equipment — not including the roofs. If roofs are included
that could be another $250,000.

* The 12 RTOs that will o er the Introduction to Grid-connect Photovoltaics UoC would require a minimum
of $144,000 worth of systems installed.

Queensland

6.4.1 Current courses

There are currently no universities in Queensland that o er courses in grid-connected photovoltaics or
dedicated undergraduate programs in photovoltaics. However, the University of Southern Queensland and
the Queensland Institute of Technology o er research programs in photovoltaics.

The following TAFEs 0 er (or propose to 0 er) renewable energy training with UoC for grid-connected
photovoltaics:

» Sunshine Coast TAFE

+ Careers Australia Institute of Training

+  SkillsTech Australia

+ ECA Queensland (proposed for September 2009)

6.4.2 Gaps
The RTOs that are currently o ering the courses with UoC for grid-connected photovoltaics are located in
Brisbane and the Sunshine Coast. Therefore, there is a need for courses in other regions of Queensland.

TAFEs that are based outside Brisbane and the Sunshine Coast that teach the electrotechnology course
include:

* Wide Bay Institute of TAFE

¢+ Gold Coast Institute of TAFE

+ SkillsTech Australia

+ Sunshine Coast Institute of TAFE

+ Central Queensland Institute of TAFE

¢ Queensland Electrical Training

+ Barrier Reef Institute of TAFE

+ Tropical North Queensland Institute of TAFE
* Mount Isa Institute of TAFE

+ Australian Technical College

*  Oakhurst

¢ Ashmore

* AcaciaRidge

*  Mountain Creek

+  Toowoomba

+ Southern Queensland Institute of TAFE
* Rockhampton

+ Coopers Plains

* Bremer Institute of TAFE

* Bundamba
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¢ Pimlico

+ Manunda
¢ Sunset

* Douglas

Itis recommended that Electricians’ Contractors Association Queensland be contacted to con rm which
area-based TAFEs should start o ering the UoC for grid-connected photovoltaics. For the strategy we have
recommended at least four.

Table A6.3 lists the 15 Queensland TAFEs that o er the UEE30807 Cert Il in Electrotechnology. Three of these
currently o er, or planto o er, the courses with UoC for grid-connected photovoltaics.

All of the TAFEs should o er the Introduction to Grid-connect Photovoltaics UoC when developed.

Table A6.3 TAFEs in Queensland o ering UEE30807 Cert Ill in Electrotechnology

Institution Location

Wide Bay Institute of TAFE Oakhurst

Gold Coast Institute of TAFE Ashmore
Careers Australia Institute of Training Fortitude Valley
SkillsTech Australia Acacia Ridge
Sunshine Coast Institute of TAFE Mountain Creek
Southern Queensland Institute of TAFE Toowoomba
Central Queensland Institute of TAFE Rockhampton
Queensland Electrical Training Coopers Plains
Bremer Institute of TAFE Bundamba
Barrier Reef Institute of TAFE Pimlico
Tropical North Queensland Institute of TAFE Manunda
Mount Isa Institute of TAFE Sunset
Australian Technical College Scarborough
Australian Technical College Douglas
Electro Group Training Rocklea

6.4.3 Resources

Itis recommend that a minimum of four new trainers are sourced to conduct the grid-connect short courses
at the regional TAFEs. Eight more trainers will be required at the other TAFEs to o er the Introduction to PV
Grid-connect UoC.

These details could change following consultation with ECA Queensland.
Careers Australia is in the process of building new faculties, while SkillsTech has adequate facilities.
Assuming none of the other RTOs has any equipment for training, then:

+ ThesixRTOs thato er (orwill o er) the courses with UoC for grid-connected photovoltaics would
require as a minimum approximately $144,000 worth of equipment — not including the roofs. If roofs are
included that could be another $300,000.

* The other eight RTOs that o er the Introduction to Grid-connect Photovoltaics UoC would require a
minimum of $96,000 worth of systems installed.

Western Australia

6.5.1 Current courses

There are currently no universities in Western Australia that o er courses in grid-connected photovoltaics.
However, Murdoch University o ers a dedicated undergraduate program in renewable energy engineering,
and the University of Western Australia and Murdoch University o er research programs in photovoltaics.

The following TAFE 0 ers (or proposes to o er) renewable energy training with UoC for grid-connected
photovoltaics:

+ Central TAFE
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6.5.2 Gaps
The RTO that is currently o ering the course with UoC for grid-connected photovoltaics is located in Perth.
Therefore, there is a need for courses in other regions of Western Australia.

TAFEs that are based outside Perth that teach the electrotechnology course include:
+  South West Regional College of TAFE

¢ Bunbury

+ Pilbara TAFE

+ Karratha

+ Great Southern TAFE
+ Albany

+ Central West TAFE

+ Geraldton

It would be preferable that each of the four TAFEs outside Perth o er a course covering the UoC for grid-
connected photovoltaics. To assess this recommendation, there is a need to know the number of electricians
located in these regions and therefore determine what the demand will be. Consistent with the suggested
outcomes of this strategy, it is recommended that there be at least two more TAFEs capable of o ering the
courses.

Table A6.4 lists the seven Western Australian TAFEs that o er the UEE30807 Cert Ill in Electrotechnology.
None of these currently o ers, or plansto o er, the courses with UoC for grid-connected photovoltaics.

All of the TAFEs should o er the Introduction to Grid-connect Photovoltaics UoC when developed.

Table A6.4 TAFEs in Western Australia o ering UEE30807 Cert lll in Electrotechnology

Institution Location
South West Regional College of TAFE Bunbury
Swan TAFE Bentley
Pilbara TAFE Karratha
Great Southern TAFE Albany
CET Training Balcatta
Central West TAFE Geraldton
Challenger TAFE Fremantle

6.5.3 Resources

Itis recommended that two new trainers be sourced to conduct the grid-connect short courses at the two
regional TAFEs mentioned above. Five more trainers will be required at the other TAFEs for o ering the
Introduction to PV Grid-connect UoC

Assuming none of the RTOs has any equipment for training, then:

+ Thethree RTOs that o er the courses with UoC for grid-connected photovoltaics would require as a
minimum approximately $72,000 worth of equipment — not including the roofs. If roofs are included that
could be another $150,000.

* The veRTOs thatwill o er the Introduction to Grid-connect PV UoC would require a minimum of
$60,000 worth of systems installed.

South Australia

6.6.1 Current courses
There are currently no universities in South Australia that o er courses in grid-connected photovoltaics or
dedicated undergraduate/research programs in photovoltaics.

The following TAFE 0 ers (or proposes to o er) renewable energy training with UoC for grid-connected
photovoltaics:

*  Regency Park TAFE
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6.6.2 Gaps
The RTO that is currently o ering the course with UoC for grid-connected photovoltaics is located in
Adelaide. Therefore, there is a need for courses in other regions of South Australia.

There are no TAFEs outside Adelaide that teach the electrotechnology course, so possibly another TAFE will
need to be selected.

Table A6.5 lists the four South Australian TAFEs that o er the UEE30807 Cert Il in Electrotechnology. None of
these currently o ers, or plans to o er the courses with UoC for grid-connected photovoltaics.

All of the TAFEs should o er the Introduction to Grid-connect PV UoC when developed.

Table A6.5 TAFEs in South Australia o ering UEE30807 Cert Ill in Electrotechnology

Institution Location
Training Prospects Elizabeth South
TAFE SA Adelaide

PEER VEET Albert Park
Adelaide Training and Employment Centre Ottoway

If a regional TAFE can be identi ed, then one new trainer will be required to conduct the grid-connect short
courses at that TAFE. Four additional trainers will be required at the other TAFEs to o er the Introduction to
PV Grid-connect UoC.

The RTO that o ers the course with UoC for grid-connected photovoltaics recently obtained a grant for
suitable training equipment.

Assuming none of the other RTOs has any equipment for training, then:
* The four possible RTOs that will o er the Introduction to Grid-connect PV UoC would require a minimum
of $48,000 worth of systems installed.

Tasmania

6.7.1 Current courses
There are currently no universities or TAFEs 0 ering training in grid-connected photovoltaics in Tasmania.

6.7.2 Gaps

With no TAFEs o ering the course with UoC for grid-connected photovoltaics, it is recommended that one of
the following TAFE colleges start o ering the course.

+ Tasmanian Skills Institute

* Hobart

+ Australian Technical College

* Launceston

Table A6.6 lists the three Tasmanian TAFEs that o er the UEE30807 Cert Il in Electrotechnology. None of
these currently o ers the course with UoC for grid-connected photovoltaics.

All of the TAFEs should o er the Introduction to Grid-connect PV UoC when developed.

Table A6.6 TAFEs in Tasmania o ering UEE30807 Cert Il in Electrotechnology

Institution Location
Tasmanian Skills Institute Hobart
Aurora Energy Training Mornington
Australian Technical College Launceston

6.7.3 Resources
Itis recommended that one new trainer be sourced to conduct the grid-connect short course. Two more
trainers will be required at the other TAFEs to o er the Introduction to PV Grid-connect UoC.
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Assuming none of the RTOs has any equipment for training, then:

+ TheRTO that o ersthe course with UoC for grid-connected photovoltaics would require as a minimum
approximately $24,000 worth of equipment, not including the roofs. If roofs are included that could be
another $50,000.

*  The two RTOs that will o er the Introduction to Grid-connect PV UoC would require a minimum of
$24,000 worth of systems installed.

Northern Territory

6.8.1 Current courses
There are currently no universities or TAFES 0 ering training in grid-connected photovoltaics in the Northern
Territory.

6.8.2 Gaps
With no TAFEs o ering the course with UoC for grid-connected photovoltaics, it is recommended that one of
the following TAFE colleges start o ering the course.

* Charles Darwin University

+ Darwin
+ Advanced Training International
¢+ Winnellie

Table A6.7 lists the two Northern Territory TAFEs that o er the UEE30807 Cert Il in Electrotechnology.
Neither TAFE currently o ers the courses with UoC for grid-connected photovoltaics.

All of the TAFEs should o er the Introduction to Grid-connect PV UoC when developed.

Table A6.7 TAFEs in Northern Territory o ering UEE30807 Cert Ill in Electrotechnology

Institution Location
Charles Darwin University Darwin
Advanced Training International Winnellie

6.8.3 Resources

Itis recommended that one new trainer be sourced to conduct the grid-connect short course at the one
TAFE. One more trainer will be required at the other TAFE to 0 er the Introduction to PV Grid-connect UoC.
Assuming none of the RTOs has any equipment for training, then:

* TheoneRTO that o ersthe course with UoC for grid-connected photovoltaics would require as a
minimum approximately $24,000 worth of equipment, not including the roofs. If roofs are included that
could be another $50,000.

* The other RTO that will o er the Introduction to Grid-connect PV UoC would require a minimum of
$12,000 worth of systems installed.

Australian Capital Territory

6.9.1 Current courses

Currently the Australian National University is the only university in the ACT o ering a dedicated
undergraduate photovoltaics degree. This university also 0 ers courses in solar energy, and research
programs.

The following TAFE 0 ers (or proposes to o er) renewable energy training with UoC for grid-connected
photovoltaics:

+ Canberra Institute of Technology TAFE

6.9.2 Gaps

The one TAFE 0 ering the course with UoC for grid-connected photovoltaics should be su cient for
Canberra.

Table A6.8 lists the two Canberra TAFEs that o er the UEE30807 Cert Il in Electrotechnology.
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These two TAFEs should o er the Introduction to Grid-connect PV UoC when developed.

Table A6.8 TAFEs in ACT o ering UEE30807 Cert Il in Electrotechnology

Institution

Location

Canberra Institute of Technology

Canberra

Connect Assess Australia

Downer

6.9.3 Resources

Itis recommended that one more trainer will be required at the other TAFE to 0 er the introduction UoC.

Assuming none of the RTOs has any equipment for training, then:

* TheoneRTO that o ersthe course with UoC for grid-connected photovoltaics would require as a
minimum approximately $24,000 worth of equipment, not including the roofs. If roofs are included that

could be another $50,000.

+ TheRTOtoo erthe Introduction to Grid-connect PV UoC would require a minimum of $12,000 worth of

systems installed.
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Annex A: Breakdown of sta

Table Al. Breakdown of sta for companies involved in on-grid systems only

Job Category Job Sub-Category Number of Sta Employed
Accredited Sta Design/Install Surveyed 256
Estimated 95.3
Design Surveyed 10.5
Estimated 326
Install Surveyed 33
Estimated 145
Licensed Electricians Surveyed 226
Estimated 82.1
Engineers Surveyed 23
Estimated 6.7
Non-accredited Sta Total Surveyed 83.2
Estimated 263.4
Licensed Electricians Surveyed 29.6
Estimated 1129
Engineers Surveyed 18.7
Estimated 75.4
Sub-Contractors Electricians Surveyed 1705
Estimated 2515
Manufacturing Designers Surveyed 4.7
Personnel Estimated 139
Operations O  cers Surveyed 0.0
Estimated 0.0
Quality Control Personnel Surveyed 2.7
Estimated 119
Maintenance O cers Surveyed 2.7
Estimated 119
Other Technical Surveyed 52
Estimated 16.0
Sales Sta Surveyed 387
Estimated 99.9
Administration Sta Surveyed 36.7
Estimated 94.0
Management Surveyed 217
Estimated 72.0
Storepersons Surveyed 31
Estimated 6.7
Other Surveyed 6.6
Estimated 58.7
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Table A2 Breakdown of sta for companies involved in grid and o -grid systems

Job Category Job Sub-Category Number of Sta Employed
Accredited Sta Design/Install Surveyed 36.8
Estimated 161.3
Design Surveyed 7.5
Estimated 329
Install Surveyed 8.7
Estimated 38.2
Licensed Electricians Surveyed 196
Estimated 85.8
Engineers Surveyed 10.0
Estimated 439
Non-accredited Sta Total Surveyed 337
Estimated 152.4
Licensed Electricians Surveyed 105
Estimated 46.1
Engineers Surveyed 12
Estimated 5.0
Sub-Contractors Electricians Surveyed 83.7
Estimated 464.7
Manufacturing Designers Surveyed 58
Personnel Estimated 25.5
Operations O  cers Surveyed 28
Estimated 12.3
Quality Control Personnel Surveyed 18
Estimated 7.9
Maintenance O cers Surveyed 4.8
Estimated 211
Other Technical Surveyed 10.0
Estimated 439
Sales Sta Surveyed 14.8
Estimated 73.7
Administration Sta Surveyed 21.0
Estimated 92.0
Management Surveyed 6.3
Estimated 274
Storepersons Surveyed 2.2
Estimated 94
Other Surveyed 34
Estimated 239
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B.O -grid solar photovoltaics

strategy report

Introduction

A recent survey of the renewable energy industry — Renewable Energy Jobs in 2009 and Forecasts to 2020,
Report to the CEC, GSES & IT Power, 2009 — indicated that currently in Australia there are

* 500 companies involved in the PV o -grid industry
* 400 full-times jobs in the sector

These are divided into the categories shown below.
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Figure B1.1 Employmentin the o -grid PV Sector 2008

Employment is expected to be 1.2 to 4 times higher by 2020.

Accredited sta  (11%)

I Non-accredited sta (13%)
Sub contractors (20%)
Manufacturing personnel (44%)

B other technical (4%)

I Salessta (2%)
Administration sta (4%)
Management (1%)

Store Persons (0%)

Other (1%)

Since the industry is small, it is not expected that more TAFEs willneed to o er PV o -grid UoC at present.
However, there will be a demand for short courses in other o -grid renewable energy technologies, as well

as demand for short courses for engineers.

Existing photovoltaics (o -grid) energy courses

University courses

There are three universities in Australia that o er specialised undergraduate degrees, coursework
postgraduate degrees and research (Masters or PhD) degrees in PV systems.

Table B2.1 Current coursework degree programs in PV systems in Australia

University Degree Level of Award
Australian National University Engineering (Solar Energy) BEng, MEng
Murdoch University Engineering (Renewable Energy Engineering) BEng

Science (Renewable Energy) Grad Dip, MSc
University of New South Wales Engineering (Photovoltaics and Solar Energy) BEng

Engineering Science (Photovoltaics and Solar Energy) | Grad Dip, MEngSc
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Table B2.2 Current research degree programs in PV systems in Australia

University Level of Award Research Areas

Australian National University MPhil, PhD Photovoltaics

Murdoch University MPhil, PhD Photovoltaics, RAPS systems

University of New South Wales MEng, PhD Photovoltaics, grid-connected systems

University of Tasmania MEngSc, PhD RAPS hybrid systems

Monash University MEngSc, PhD Solar systems integration, dye-sensitised solar cells
University of Western Australia MEngSc, PhD Photovoltaics

University of Southern Queensland MEngSc, PhD Photovoltaics

Queensland University of Technology | MEng, PhD Grid-interactive inverters

University of Wollongong MEng, PhD Organic photovoltaics

This table refers only to research programs that specialise in PV and grid-connected systems.

There are also several universities that o er single courses in PV systems, these are listed in the table below.
These courses may be included in renewable energy, sustainable energy or energy studies degree programs
o ered by these universities. This table refers only to courses that specialise in solar, PV or grid-connected

technologies.

Table B2.3 Current courses in PV systems in Australia

University

Name of Course

Australian National University

ENG4524 Solar Energy Technologies

ENG6524 Solar Electricity

University of Melbourne

421-711 Solar Energy

University of New South Wales

SOLA9001 Photovoltaics (postgraduate)

SOLA9002 Solar Cells and Systems (postgraduate)

SOLA9014 PV Stand-Alone Sys. Des. & Inst (postgraduate)

SOLA9009 Photovoltaics in Buildings (postgraduate)

SOLA9004 Solar Energy (postgraduate)

SOLA3010 PV in the Built Environment (undergraduate)

SOLA3540 Applied PV (undergraduate)

SOLA5054 PV Stand-Alone Sys. Des. & Inst. (undergraduate)

However, it is unclear what proportion of the courses in these programs teaches about stand-alone PV
systems. The University of New South Wales o ers a single course in PV Stand-alone System Design and
Installation (SOLA5054/SOLA9014), which is open to undergraduate and coursework postgraduate students.

TAFE courses

Some of the UoC required for designers and installers of stand-alone PV systems are currently under review
by ElectroComms and Energy Utilities Industry Skills Council of Australia (EE-Oz). The UoC that have been

proposed are in Table 2.4 below.

Table B2.4 Proposed UoC for stand-alone PV systems

Unit of Competency Name

UEENEEK025C

Solve basic problems in PV energy apparatus

The currently endorsed UoC (which are part of the UEEQ7 training package) are listed in Table 2.5 below.
UEENEEK025B will be replaced by UEENEEK025C.
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Table B2.5 Current UoC for stand-alone PV systems

Unit of Competency Name

UEENEEKO023B Carry out basic repairs to RE apparatus
UEENEEKO025B Solve basic problems in PV energy apparatus
UEENEEK027B Diagnose faults in RE control systems
UEENEEK028B Solve problems in stand-alone RE systems
UEENEEKO034B Install stand-alone PV systems

UEENEEK039B Design stand-alone RE systems

There are several TAFEs that 0 er (or are proposing) certi cates and diplomas which teach the required UoC.

These are listed in the following table.

Note that the current EE-OZ training package (UEEQ7) was only endorsed in 2008. A number of TAFE colleges
are in transition from the old training package (UTE99) to the new training package, which is evident in Table

B2.6 below.
Table B2.6 TAFEs and private RTOs conducting quali cations in PV systems
Code Name O ered by By State
UEE41907 Cert IV Electrical — Renewable RMIT TAFE, NMIT TAFE, Mount Druitt TAFE, VIC-3,WA-1,
Energy Central TAFE (proposed), Gordon TAFE Qld—1,NSW-1
(proposed), Sunshine Coast TAFE (proposed)
UEE42009 Cert IV Electrical — PV Systems Careers Australia Institute of Training (proposed), | Qld — 2
(not yet released) SkillsTech Australia TAFE (proposed)
UEE41607 Cert IV Renewable Energy Sunshine Coast TAFE, Canberra Institute of Qld-1,ACT-1,
Technology TAFE, Chisholm Institute, NMIT TAFE, | VIC -4, NSW -1
Swinburne TAFE, Mount Druitt TAFE (proposed),
Bendigo TAFE (proposed)
UEE61007 Advanced Diploma Renewable NMIT TAFE, Mount Druitt TAFE, Central TAFE VIC -1, NSW —
Energy (proposed) 1L,WA-1
UEE50707 Diploma Renewable Energy NMIT TAFE, Careers Australia Institute of Training | VIC -1, Qld -2
Engineering (proposed), SkillsTech Australia (proposed)
UEE61307 | Advanced Diploma in Electrical - | Swinburne TAFE (proposed) Vic-1
Technology (Renewable Energy)
WS97 Cert Il in Electrotechnology Central TAFE WA-1
(Renewable Energy)
WT12 Diploma of Renewable Energy Central TAFE WA-1
UTE41301 Cert IV Electrotechnology Muswellbrook TAFE, Regency Park TAFE, NSW -2, VIC -
(Renewable Energy) Chisholm Institute, Swinburne TAFE, Gordon 3,5A-1
TAFE, Mount Druitt TAFE (proposed)
UTE50601 Diploma of Electrotechnology Chisholm Institute, Swinburne TAFE VIC-2
(Renewable Energy)

Industry training

Of the 119 responses to the survey of installers within the solar PV industry, 39 indicated that they
conducted in-house short courses. Fifty of these installers installed stand-alone systems.

The results from the survey of the renewable energy industry indicated that the following companies

conduct in-house training:

+ BPSolar

+ Hills Solar

* Rivers Solar and Electrical
+ Solargain

* SunPower Corporation
* Energy Matters
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Other courses

The National Electrical Contractors Association (NECA) commenced their Ecosmart Electricians program
in 2007. Members attend a 2.5 day course, which includes sessions on: energy e ciency, HVAC, lighting
and solar power. At the conclusion of the course, those who attended are able to promote themselves as
Ecosmart electricians.

Gaps

Of the 119 responses to the survey of installers within the solar PV industry (which is not just restricted to
stand-alone installers), 58 (or just under 50%) indicated that there were skills gaps in the area they work
in. Most of these responses indicated that there was a lack of suitably trained, accredited and experienced
designers and installers.

There were also 82 responses that indicated sta with suitable quali cations were not readily available.
The survey of installers identi ed some speci ¢ gaps in stand-alone photovoltaics training:

* There was a general lack of training courses about stand-alone PV and hybrid systems.
+ There was a lack of safety training and awareness of working on roofs/at heights issues.
* Renewable energy teaching sta were sometimes unquali ed.

* There wasnotsu cient training in renewable energy standards.

+ There were not enough dedicated undergraduate university courses in photovoltaics.

+ Thereisalack of exibility in training models (e.g. online, distance learning).

Breakdown of 2020 skills requirements

The estimated number of jobs in the PV on-grid and o -grid industry and those predicted in 2020 is shown
in Table B3.1 These gures are based on the survey data.

Table B3.1 Current and projected PV industry employment

BAU Projection to 2020 Based on | Projections Based on MMA RET
2008 Based on the Surveys 2003-2008 Growth Rates Breakdown

PV 3940 16820 4845

These employment positions include grid-connect and o -grid personnel.

From the survey of installers there were 1268 companies identi ed, with a total number of sta of 3114.
Seventy- ve of these were SWH only (with 134 sta ). Therefore, there were 1193 companies involved with
PV systems, which represented a total number of sta of 2980. There were 16 companies (54 sta ), which
were only involved with o -grid systems, 354 companies (722 sta ) involved with both o -grid systems

and grid-connected systems, and 117 companies (579 sta ) involved with o -grid systems, grid-connected
systems and SWH. Based on the companies involved with photovoltaics, those that are involved with o -grid
systems form 40% of the companies and 44% of the sta . These results are shown in Table 3.2 below.

Table B.1 lists 3940 sta while Table B3.2 lists 1355 sta . The personnel identi ed in the survey of the larger
renewable energy industry survey, personnel involved only in the on-grid market, and personnel involved
only in the SWH market were included in Table B3.1 and not in Table B3.2.

This survey did not break down the sta into grid-connectand o -grid.

Table B3.2 Companies and number of sta involved with o -grid systems from installers survey

Renewable Energy Sector Number of Companies Number of Sta Employed
RE 0 -grid systems only 16 54
RE o -grid systemsand PV on-grid systems 354 722
SWH, PV on-grid systems and RE 0 -grid systems 117 579
Total No. of Companies 487

Total No. of Sta Employed 1355

Given the growth of the grid-connected photovoltaics market in Australia in recent years, it can be assumed
that the vast majority of the work conducted by companies that are involved in both o -grid and grid-
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connected systems is in grid-connected systems. The accredited installers’ statistics from April 2009 indicate
that only 3% of installers are accredited for only o -grid systems, and the data in Table B3.2 above indicates
that only 4% of sta involved with o -grid systems are working solely in this area.

Itis also interesting to note that for many years prior to 2007, the number of accredited people was typically
between 200 and 250. This indicated that even with programs like RRPGP the number of people required
for the o -grid market was relatively stable. If the o -grid-accredited personnel was assumed to su er

an industry attrition rate of approximately 10%, then the number of new entrants of o -grid accredited
personnel must have approximated the attrition rate.

Thus it can be assumed that less than 10% of those involved with PV systems in 2008 were workingino -
grid systems only, and that this percentage is unlikely to change.

Based on these assumptions Table B3.3 provides estimates of the current and future employment in the PV
grid-connect industry. These gures are 10% of those shown in Table B3.1.

Table B3.3 Current and projected PV o -grid industry employment

BAU Projection to 2020 Based on | Projections Based on MMA RET
2008 Based on the Surveys 2003-2008 Growth Rates Breakdown

PV 394 1682 4845

Annex A provides tables on the breakdown of sta into di erent job categories (engineers, electricians etc.).
The breakdown for the sta categories for those companies involved in o -grid systems only is shown in
Table A1, while the breakdown for those companies involved in both grid and o -grid systems is shown in
Table A2.

Table B3.4 provides a breakdown of actual numbers in the di erent categories of employment accumulated
in Table B3.3.

Table B3.4 Number of sta employed across the di erent categories

Number of Sta Employed
BAU Projection
to 2020 based Projections Based
2008 Based on on 2003-2008 on MMA RET
Category Sub-Category the Surveys Growth Rates Breakdown
Accredited Sta Design/Install 65 277 80
Design 14 59 17
Install 15 65 19
Licensed Electricians 44 189 54
Engineers 28 120 34
Non-accredited Sta Total 106 452 130
Licensed Electricians 32 136 39
Engineers 6 26 8
Sub-Contractors Electricians 164 699 201
Manufacturing Personnel | Designers 28 118 34
Operations O cers 19 83 24
Quality Control Personnel 23 98 28
Maintenance O cers 22 93 27
Other Technical 36 154 44
Sales Sta 20 86 25
Administration Sta 30 127 37
Management 7 32
Storepersons 3 11
Other 7 28

Note: In Table B3.4 the Sub-Contractors are not included in the full-time equivalent numbers shown in Table 3.3. The total accredited personnel
include only the design/install personnel, designers and installers. The number of accredited engineers and electricians are a subset and shown for
information only.
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Table B3.4 indicates that there are 94 full-time equivalent SPS-accredited designers and installers working
in the o -grid market. Statistics from April 2009 show 362 people who are both accredited for grid-connect
(GC) systems and stand-alone power (SPS) systems. These accredited designers and installers are spending
most of their time in grid-connect work, and not SPS work, as was discussed previously. While itis di cult
to know whether those people will return to be involved in the SPS market in the future, they are currently
trained with the skills.

The total number of accredited SPS designers and installers in April 2009 was 392, as detailed in Table B3.5.

Table B3.5 Number of people SPS-accredited

SPS Accreditation Category Number

Design and Install 350
Design Only 32
Install Only 10
Total 392

The total number of SPS-accredited designers and installers is actually less than the number of companies
(487) identi edin Table B3.2 involved with o -grid systems. However, it is similar to the 394 (full-time
equivalent) people identi ed as working currently in the industry (Table B3.3). From Table B3.4 the SPS
industry will require 401 accredited people by 2020. The industry currently has a similar number of
accredited people. However, these personnel are working mainly in the grid-connect market.

Based on the BAU model, the non-accredited sta in 2008 consists of 38 electricians and engineers. This will
grow to 162 by 2020. In 2008 the industry also comprised 164 electrical Sub-Contractors, which will grow to
699 by 2020.

Teaching requirements to meet 2020 demand

Number of people per year in each skill category requiring training

Table B4.1 shows the additional sta numbers required to reach the 2020 sta ng levels in each skill category
for each model.

Table B4.1 Required increase in sta numbers from 2008-2020

Increase from 2008 to MMA
Increased from 2008 to BAU | RET Breakdown Projected

Category Sub-Category Projection to 2020 Figures Figures
Accredited Sta Design/Install 212 15

Design 45

Install 50

Licensed Electricians 145 10

Engineers 92 6
Non-accredited Sta Total 346 24

Licensed Electricians 104 7

Engineers 20 1
Sub-Contractors Electricians 535 38
Manufacturing Designers 91 6
Personnel Operations O  cers 63 4

Quality Control Personnel 75 5

Maintenance O cers 71 5
Other Technical 118 8
Sales Sta 66 5
Administration Sta 98 7
Management 24 2
Storepersons 8 1
Other 21 1
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The sta increase per skill category per year, assuming the growth rate is evenly spread over the 10 years, is

shown in Table B4.2.

Table B4.2 Required yearly increase in sta numbers from 2008-2020

Increase from 2008 to MMA
Increased from 2008 to BAU | RET Breakdown Projected
Category Sub-Category Projection to 2020 Figures Figures
Accredited Sta Design/Install 21.2 15
Design 45 03
Install 5.0 0.3
Licensed Electricians 145 10
Engineers 9.2 0.6
Non-accredited Sta Total 34.6 24
Licensed Electricians 104 0.7
Engineers 2.0 0.1
Sub-Contractors Electricians 535 38
Manufacturing Designers 9.1 0.6
Personnel Operations O  cers 6.3 04
Quality Control Personnel 75 05
Maintenance O cers 71 05
Other Technical 118 0.8
Sales Sta 6.6 05
Administration Sta 9.8 0.7
Management 2.4 0.2
Storepersons 0.8 0.1
Other 21 01

The above gures do notinclude attrition rates, which would occur both from people leaving the workforce
after entering (estimated at 10%) and from people not entering the workforce after receiving training
(estimated at 10% per year over the life of an undergraduate degree).

Table B4.3 provides estimates of new industry personnel required in the workforce per year for each model.
This table assumes the linear increase outlined previously but also allows for the 10% attrition rate per year.

Table B4.3 New industry personnel required per year to 2020, including 10% attrition rate per year

New people New industry
New people New industry | intraining personnel
in training personnel required per required per
required required year to reach year to reach
per year to per year to MMA RET MMA RET
reach BAU reach BAU Breakdown Breakdown
Projectionto | Projectionto | Projected Projected
Category Sub-Category 2020 gures 2020 gures Figures to 2020 | Figures to 2020
Accredited Sta Design/Install 26 233 2 1.6
Design 49 0 0.3
Install 55 0 04
Licensed Electricians 18 15.9 1 11
Engineers 11 10.1 1 0.7
Non-accredited Sta | Total 42 38 3 2.7
Licensed Electricians 13 115 1 08
Engineers 2 22 0 0.2
Sub-Contractors Electricians 65 58.9 5 41
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Manufacturing Designers 11 10 1 0.7
Personnel Operations O cers 8 7 1 05

Quality Control 9 8.3 1 0.6

Personnel

Maintenance O cers 9 7.8 1 0.6
Other Technical 14 13 1 0.9
Sales Sta 8 72 1 0.5
Administration Sta 12 10.7 1 0.8
Management 3 2.7 0 0.2
Storepersons 1 09 0 0.1
Other 3 23 0 02

Training requirements to meet projections

As detailed in section 2, the existing training centres (one university for engineers and 15 TAFE colleges

for technical sta ) will provide the number of trained people required as per Table B4.3. While it could be
argued that the actual number of TAFEs could be reduced, in the past people who have completed the
Certi cate IV or Diploma in renewable energy have not always entered the o -grid industry. The sustainable
energy skills obtained from these courses have seen people enter other parts of the sustainable energy
industry, such as energy e ciency.

In recent years there have been certain areas around Australia with shortages of trained/accredited people
to design and install o -grid systems. However, there has not been a major demand for new trained people.
The number of people within the o -grid industry has remained relatively stable. This is re ected in the fact
that the number of SPS-accredited people in the industry prior to the grid-connect boom was between 200
and 250, which remained steady for many years even with the RRPGP operating since 2000. There are now
392 people accredited to design and install SPS systems, although as stated previously, most of these would
be working predominantly in the grid-connect market. Thus a number of approximately 400 SPS-accredited
people by 2020 shows that the industry has been relatively stable and there has not been a shortage in
training. While many people currently in the o -grid industry have been there for many years, which will
result in a number of people leaving the industry in the next 10 years, there issu  cient training available to
replace these people.

It could be of bene tto the industry for TAFEs and private RTOs to o er the SPS design and install UoC in

a short course similar to the current grid-connect courses. At the moment most people are registering in
afull certi cate or diploma course to obtain these skills. If at least one RTO o ers these courses through
distant learning or online, this will help people who are not near the existing TAFESs to obtain the appropriate
training.

All other technical sta previously involved within the industry have typically been trained by other people

in the industry. This is expected to remain the same from now until 2020 without the need for any new
particular course to service this section of the industry.

Though the existing training will meet the demand, there is still need for short courses as professional
development within the industry. Some areas where short-course professional development training is
required include:

*  Small Wind
* Hybrid Systems

There is also the need for professional development courses that are suitable for engineers. If the SPS
design and install UoC could be o ered as a short course in a distance-learning format this would meet the
requirements for the engineers.
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Training resource requirements

Trainers

Based on the comments from the surveys, the Clean Energy Council and the TAFEs o ering SPS training
should work together to ensure the trainer gains some experience with systems. For example, the Train the
Trainer workshops that have occurred in recent years before the annual Appropriate Technology Retailers
Association of Australia (ATRAA) conference in July/August should continue, but contain an emphasis on
professional development for the trainers.

Facilities

Those TAFEs and RTOs that are o ering training in o -grid systems should have at least one working system
that the students can learn from. These systems should include modern equipment and should comprise a
typical system including:

o 1-2kW Solar Array

* Array frame to suit

+ Suitable Solar controller

o 24V battery bank (2V cells)

¢+ 2kVA sinewave inverter

+ Battery charger

* Fuel generator

In addition, they should have an interactive inverter to show how it operates.
The above equipment with housings would cost between $30,000 and $50,000.

Itisdi cultto select the training centres where these systems should be installed. There is currently one
university and 15 TAFEs 0 ering training and it is understood that ve of these TAFEs and the university
have su cient equipment, so to provide this equipment to the other 10 would cost between $300,000 and
$500,000.

State-by-state PV o -grid training requirements

This section looks at the current training state by state. Northern Territory and Tasmania are the only state
and territory currently not o ering training suitable for people to obtain SPS accreditation. While there are
SPS markets in each of these locations, there would be insu  cient demand to warrant having a training
centre within each of these locations. Therefore, the only training gaps identi ed are:

* The need to have distance or online learning to cater for those who are not near an RTO that o ers
training

* The need for a short course that covers the SPS UoC.

+ Short professional development course in small wind and hybrid systems

New South Wales

Currently UNSW is the only university in NSW o ering courses in stand-alone photovoltaics as part of their
engineering degrees. This university also o ers a dedicated undergraduate program in photovoltaics and
solar energy.

In addition, the following TAFEs o er (or propose to o er) renewable energy training with UoC for stand-
alone photovoltaics:

*  Mount Druitt TAFE
*  Muswellbrook TAFE

UNSW and the University of Wollongong o er research programs in photovoltaics.

Victoria

There are no universities in Victoria 0 ering courses in stand-alone photovoltaics, or dedicated
undergraduate programs in photovoltaics. However, the University of Melbourne o ers a course in solar
energy, while Monash University o ers several research programs in photovoltaics.
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The following TAFEs 0 er (or propose to o er) renewable energy training with UoC for stand-alone
photovoltaics:

*  RMIT TAFE

+  NMIT TAFE

+ Gordon TAFE

* Chisholm Institute
*  Swinburne TAFE

+ Bendigo TAFE

Queensland

There are currently no universities in Queensland that o er courses in stand-alone photovoltaics, or
dedicated undergraduate programs in photovoltaics. However, the University of Southern Queensland and
the Queensland Institute of Technology o er research programs in photovoltaics.

The following TAFEs 0 er (or propose to 0 er) renewable energy training with UoC for stand-alone
photovoltaics:

* Sunshine Coast TAFE
+ Careers Australia Institute of Training
¢+ SkillsTech Australia

Western Australia

There are currently no universities in Western Australia that o er courses in grid-connected photovoltaics.
However, Murdoch University o ers a dedicated undergraduate program in renewable energy engineering,
and the University of Western Australia and Murdoch University o er research programs in photovoltaics.

The following TAFE 0 ers (or proposes to o er) renewable energy training with UoC for grid-connected
photovoltaics:

* Central TAFE

South Australia

There are currently no universities in South Australia that o er courses in stand-alone photovoltaics or
dedicated undergraduate/research programs in photovoltaics.

The following TAFE 0 ers (or proposes to o er) renewable energy training with UoC for stand-alone
photovoltaics:

* Regency Park TAFE

Tasmania

There are currently no universities or TAFES 0 ering training in stand-alone photovoltaics in Tasmania.
However, the University of Tasmania o ers several research programs in RAPS hybrid systems.

Northern Territory
There are currently no universities or TAFES 0 ering training in stand-alone photovoltaics in the Northern
Territory.

Australian Capital Territory

Currently the Australian National University is the only university in the ACT o ering a dedicated
undergraduate photovoltaics degree. This university also 0 ers courses in solar energy, and research
programs.

The following TAFE 0 ers (or proposes to o er) renewable energy training with UoC for stand-alone
photovoltaics:

+ Canberra Institute of Technology TAFE
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Annex A: Breakdown of Sta

Table Al Breakdown of sta for companiesinvolved in o -grid systems only

Job Category Job Sub-Category Number of Sta Employed
Accredited Sta Design/Install Surveyed 13
Estimated 57
Design Surveyed 03
Estimated 13
Install Surveyed 0.3
Estimated 13
Licensed Electricians Surveyed 13
Estimated 5.7
Engineers Surveyed 1
Estimated 44
Non-accredited Sta Total Surveyed 4
Estimated 17.6
Licensed Electricians Surveyed 12
Estimated 53
Engineers Surveyed 03
Estimated 13
Sub-Contractors Electricians Surveyed 23
Estimated 101
Manufacturing Designers Surveyed 13
Personnel Estimated 5.7
Operations O  cers Surveyed 1
Estimated 44
Quality Control Personnel Surveyed 13
Estimated 57
Maintenance O cers Surveyed 1
Estimated 44
Other Technical Surveyed 15
Estimated 6.6
Sales Sta Surveyed 0
Estimated 0
Administration Sta Surveyed 0.3
Estimated 13
Management Surveyed 0
Estimated 0
Storepersons Surveyed 0
Estimated 0
Other Surveyed 0
Estimated 0
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Table A2 Breakdown of sta for companies involved in grid and o -grid systems

Job Category Job Sub-Category Number of Sta Employed
Accredited Sta Design/Install Surveyed 36.8
Estimated 161.3
Design Surveyed 7.5
Estimated 329
Install Surveyed 8.7
Estimated 38.2
Licensed Electricians Surveyed 196
Estimated 85.8
Engineers Surveyed 10
Estimated 439
Non-accredited Sta Total Surveyed 337
Estimated 152.4
Licensed Electricians Surveyed 105
Estimated 46.1
Engineers Surveyed 12
Estimated 5
Sub-Contractors Electricians Surveyed 83.7
Estimated 464.7
Manufacturing Designers Surveyed 58
Personnel Estimated 25.5
Operations O  cers Surveyed 28
Estimated 12.3
Quality Control Personnel Surveyed 18
Estimated 7.9
Maintenance O cers Surveyed 4.8
Estimated 211
Other Technical Surveyed 10
Estimated 439
Sales Sta Surveyed 14.8
Estimated 73.7
Administration Sta Surveyed 21
Estimated 92
Management Surveyed 6.3
Estimated 274
Storepersons Surveyed 2.2
Estimated 94
Other Surveyed 34
Estimated 239
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C. Solar water heating
strategy report

Introduction

Based on the survey data the estimated number of jobs in the SWH industry and those predicted in 2020 are
shown in Table C1.1.

Table C1.1 Current and projected SWH employment

BAU Projection to 2020 based on
2003 —2008 Growth Rates

Projections based on MMA RET

2008 Based on the Surveys Breakdown

SWH 1750 4725 4725

Table C1.2 Breakdown of SWH personnel by skills sector and business description

Number of Sta Employed
BAU Projection to Projections Based
2008 based onthe | 2020 Based on 2003 | on MMA RET

SWH-only Category | Sub-Category Surveys — 2008 Growth Rates | Breakdown
Plumbers 675 1821 1821
Electricians 133 359 359
Manufacturing Designers 31 83 83
Personnel Operations O cers 6 17 17

Quality Control Personnel 4 12 12

Maintenance O cers 7 7
Other Technical 15 15
Sales Sta 356 960 960
Administration Sta 185 500 500
Management 239 645 645
Storepersons 8 22 22
Other 105 283 283
Sub-Contractors Electricians 457 1233 1233

Plumbers 228 614 614

Note to Table C1.2: The ‘Sub-contractor’ personnel do not form part of the 2008 gure or the 2020 projected gure.

The SWH market in Australia is mature and well embedded in the traditional trade hot water and plumbing
market. The SWH manufacturers and distributors in Australia use mainstream plumbing outlets through
which to sell their products. Most outlets sell standard hot water systems as well as solar water heating
systems, and it is only a very small part of the overall market that specialises in ‘solar only’ water heating.

Those companies 0 ering renewable energy may o er SWH as their only hot water heater to complete their
range of environmentally sound products.

The fact that SWH is mainstream makes it di
employment level where the traditional water heating market ends and the SWH market begins. It also

means that it is less obvious which businesses are engaged in the SWH industry on a continuous basis —
rather than just when a plumber or customer requests to install a SWH system.

cult for some trade-based businesses to di erentiate at an

Hence the actual number of plumbers and other people partly involved with the SWH industry would be
greater than the total of 1750 identi ed in the industry surveys.
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Existing solar water heating energy training courses

University courses

There are no universities in Australia that o er specialised courses in solar water heating systems. While solar
water heating systems may be studied as part of renewable energy or solar energy technology courses,
there is little focus on these systems in university studies.

ANU (Canberra) o ers an undergraduate engineering degree with a major in sustainable energy systems —
one of which can be thermal. However, this degree is a broad program and would not suit someone wanting
to enter the SWH industry speci cally.

TAFE courses

Solar water heating is covered under the UoC UEENEEK029B — Design RE heating systems. This UoC can be
taught as an elective in the Certi cate IV, Diploma and Advanced Diploma renewable energy courses.

Table C2.1 Summary of TAFE courses Australia-wide o ering solar water heating unit/s

Code Name O ered by By State
UEE41907 Cert IV Electrical — Renewable RMIT TAFE, NMIT TAFE, Mount Druitt TAFE, VIC -3, WA
Energy Central TAFE (proposed), Gordon TAFE -1,Qld-1,
(proposed), Sunshine Coast TAFE (proposed) NSW -1
UEE42009 Cert IV Electrical — PV Systems Careers Australia Institute of Training (proposed), | Qld —2
(not yet released) SkillsTech Australia TAFE (proposed)
UEE41607 Cert IV Renewable Energy Sunshine Coast TAFE, Canberra Institute of Qld-1,ACT

Technology TAFE, Chisholm Institute, NMIT TAFE, | —1,VIC -4,
Swinburne TAFE, Mount Druitt TAFE (proposed) | NSW -1

Bendigo TAFE (proposed)
UEE61007 Advanced Diploma Renewable NMIT TAFE, Mount Druitt TAFE, Central TAFE VIC -1, NSW
Energy (proposed) -1,WA-1
UEE50707 Diploma Renewable Energy NMIT TAFE, Careers Australia Institute of Training | VIC -1, Qld
Engineering (proposed), SkillsTech Australia (proposed) -2
UEE61307 Advanced Diploma in Electrical - | Swinburne TAFE (proposed) VIC-1
Technology (Renewable Energy)
WS97 Cert Il in Electrotechnology Central TAFE WA-1
(Renewable Energy)
WT12 Diploma of Renewable Energy Central TAFE WA-1
UTE41301 Cert IV Electrotechnology Muswellbrook TAFE, Regency Park TAFE, NSW -2,VIC
(Renewable Energy) Chisholm Institute, Swinburne TAFE, Gordon -3,5A-1
TAFE, Mount Druitt TAFE (proposed)
UTE50601 Diploma of Electrotechnology Chisholm Institute, Swinburne TAFE VIC-2

(Renewable Energy)

Industry and/or industry in-house courses

Of the 119 responses to the survey of installers within the solar PV industry, 39 indicated that they
conducted in-house short courses. Fourteen of the 35 installers that manufactured, sold and/or installed
solar water heating systems conducted in-house training.

The Master Plumbers and Mechanical Services Association of Australia (MPMSAA) o er an accredited course
(21596VIC — Green Plumbers) which has a unit on solar water heating systems as part of the quali cation.
MPMSAA o ers training throughout Australia — summarised as follows:

VIC 5 courses over the year at MPMSAA centre

13 courses over the year in regional Victoria

NSW | 6 courses over the year in Sydney area

5 courses over the year in regional areas

Qld 8 courses over the year across Queensland

SA 1 course over the year in Adelaide

3 courses over the year in regional SA
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TAS 1 course during the year in Hobart

ACT 1 course during the year in Canberra

NT 1 course during the year in Darwin

Details of the course o ered from their published information:

Solar Water Heating/Low Emissions Hot Water
Domestic solar water heating products, gas and heat
pump installation & rebates

MPMSAA CPD POINTS 4

4 hours duration

The Green Plumber Training Program is available to all licensed plumbers and requires them to undertake
40 hours of training — which must include the ve core units (totalling 32 hours) — one of which is the Solar
Water Heating unit requiring four hours attendance at the training course.

This Solar Water Heating training module can also be undertaken online at any time.

Information from the MPMSAA shows that there is a total of 6000 accredited Green Plumbers, that is, having
undertaken the required hours of training, which must include four hours of SWH training. This accreditation
does not cost the plumber any money. Therefore, if the Master Plumbers Association markets this
accreditation process as all that a plumber needs to gain ‘green’ credentials for market credibility, it would be
very di cult to encourage them to take up any TAFE or other study which reasonably would take longer and
cost money, for no appreciable income or market advantage.

Gaps

2.4.1 Current skills gaps

Of the 119 responses to the survey of installers within the solar PV industry (not just restricted to grid-
connected installers), 58 (or just under 50%) indicated that there were skills gaps in the area that they
work in. Eighteen of the 35 installers that manufactured, sold and/or installed solar water heating systems
indicated that there was a skills gap in the area they worked in.

There were also 82 responses that indicated sta holding suitable quali cations were not readily available.
Twenty-nine of the 35 installers that manufactured, sold and/or installed solar water heating systems
indicated that there was a lack of sta with suitable quali cations available.

The survey of installers identi ed some speci ¢ gaps in solar water heating training:

* There was a general lack of training courses for plumbers wanting to install solar water heating systems.
+ There was a lack of skills that could be crossed over between plumbing and electrical competencies.

+ There was a lack of safety training and awareness of working on roofs/at heights issues.

* Renewable energy teaching sta were sometimes unquali ed.

* Thereisalack of exibility in training models (e.g. online, distance learning).

It can be seen from this survey that the composition of the industry servicing the SWH industry is varied and
made up of tertiary-educated (the minority) and TAFE-trained personnel. The industry is further complicated
because of the plumber plus electrical trade requirement required for SWH installations.

The original Solar Energy Industries Association of Australia developed a SWH Training Accreditation
Program that was run with support from the SWH manufacturers. The aim of this training was to adequately
educate plumbers about all aspects of siting SWH systems for best solar access, installation practices and
SWH products on the market — to provide a comprehensive training package and the course required
participants to pass a number of competencies.

Accreditation was provided for those passing the set competencies.

This training accreditation was not supported in the SWH marketplace by the plumbing/hot water retail
groups, which wanted to be able sell generic ‘hot water’ systems and SWH products were a subset of the
overall product range. Any SWH sold was o ered without specifying a particular brand and there was no
understanding within the market that SWH needed any speci c training to be able to sell and install it.
Therefore, the value of the accreditation to registered plumbers generally was not acknowledged and the
SEIAA SWH accreditation process did not continue.
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The outline of the present SWH sales and Installation process follows:

To sell SWH: No quali cation/education required

To install SWH: Registered plumber required for plumbing side

To complete SWH | Licensed electrician or, for SWH systems which are considered a direct replacement for an
installation: existing hot water system, a restricted electrical licence issu cient.

(A registered plumber can gain this restricted licence — however, it has been indicated that the restricted licence provision might be discontinued,
meaning for those replacement like for like’ SWH installations, attendance by both a registered plumber and licensed electrician will be required.)

Current skills gaps identi ed:

1. There was poor knowledge of where to site or position SWH collectors to ensure best performance of the
SWH system.

2. There was inadequate understanding of the plumbing processes for SWH systems.

Point 2 is highlighted particularly for heat pump systems in relation to the nishing aspects needing to
be done by the plumber.

4. Heat pump installations generally require an understanding of refrigeration processes. This is poorly
understood by plumbers who have to install, commission and service heat pump systems. Some heat
pump models on the market are pre-gassed and use quick couplers so do not need a refrigeration
mechanic on site.

5. The skills gaps identi ed in points 1-3 above can be adequately addressed if included in the TAFE
training under plumbing apprenticeships. Point 4 can be addressed by the manufacturers of proprietary
heat pump products ensuring that they provide training related to the refrigeration aspect of these
installations.

6. There was mention made that a refrigeration mechanic might be needed for all heat pump SWH
installations.

2.4.2 Potential skills gaps

From industry feedback during the survey process, it appears that the installation of SWH systems could
require the services of a licensed electrician for all models, but also the services of a refrigeration mechanic
for heat pump systems. The amount of work required for the electrical and refrigeration aspects of

these installations would not be great in terms of time on site, but it would increase the total number of
electricians and refrigeration mechanics needed for this market.

According to the Clean Energy Council, the SWH market has seen sales increase from 20,000 units in 2001
to 80,000 units in 2008. The industry has seen a compound annual growth rate of 22% to date. Other data
supplied by industry indicated that the market for SWH and heat pumps in Australia is approximately
130,000 per year. This gure is estimated to reach 270,000 total units per year in 2013.

The number of households per state installing SWH systems has also increased.

Table C2.2 Percentage of households per state using SWH

SWH % of Households per State Estimated Yearly Increase in SWH
State 2005 2008 Uptake % per State 2010 to 2020
NT 42% 54% 3%
WA 16% 21% 5%
NSW 2.5% 5% 5%
VIC 1% 3% 3%
SA 1% 1%
ACT 1% 1%
Qld 5% 8% 5%
TAS 0.5% 1% 1%

According to information published by the Australian Bureau of Statistics in their report: 3236.0 - Household
and Family Projections, Australia, 1996 to 2021 & 2001 to 2026, the number of households projected up to
2020 are shown in the following Table C2.3. The data provided in the ABS gures was up to 2026. To estimate
the minimum number of households for 2020, we have assumed a proportionate increase across the given
timeframe.
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Table C2.3 Projected number of households 2020

Projected Minimum No.

State 2001 | No. Households per State Households per State 2020

NSW 25m 3.15m
VIC 1.8m 2.3m
Qld 1.4m 2.15m
SA 0.613m 0.7m
WA 0.724m 1.05m
TAS 0.2m 0.2m
NT 0.063m 0.075m
ACT 0.12m 0.15m

Applying either 2008 or 2005 (where there is no gure for 2008) take-up of SWH as shown in Table C2.2,
including the estimated increase on that percentage of SWH penetration per state, it can be seen that the
estimated number of SWH systems Australia-wide on that basis would be:

Table C2.4 Estimated number of SWH systems per state 2020

State Estimated SWH Systems Total per State 2020

NSW 282,000
VIC 120,000
Qld 300,000
SA 12,000
WA 390,000
TAS 1,000
NT 57,000
ACT 2,100
Total 1,164,100

Depending on the market stimuli in place for SWH over the next 10 years and assuming that the SWH market
penetration per state remains at the levels shown in Table C2.2, the gure above could represent the total
number of SWH systems installed Australia-wide by 2026.

Based on the total number of SWH systems installed, the increase during the years from 2010 to 2020

would be ~1 million SWH systems or 100,000 per year on average to only meet this modest increase in SWH
penetration levels per state. Therefore, 100,000 SWH systems per year are a baseline requirement before any
additional market stimulation is applied either by federal or state government measures.

In the two models used for the employment projections for 2020 in Table 1.3, the personnel increase from
2008 to 2020 over the various skills sectors is shown to be around 260%. If the workforce requirements
were to increase to those shown in Table C4.2, there would be a skills gap for the required trades and
manufacturing-based employment for SWH systems.

Without knowing the possible impact on the demand for SWH systems which the RET may introduce, an
increase in market penetration would be assumed.

Given the consistent demand for SWH systems Australia-wide, it would be appropriate to establish a SWH-
speci c training module to cover the various types of SWH systems, their suitability for the varied regions of
Australia, installation and commissioning, similar to the current Electrotechnology NUER10 course.

Suitable demonstration products would be required. This would include at plate collectors, a thermosiphon
model, a split system model, an evacuated tubing model, a heat pump model, pump modules etc.
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3 Breakdown of 2020 skills requirements

Based on the survey data the estimated number of jobs in the SWH industry and those predicted in 2020 are
shown in Table C3.1.

Table C3.1 Current and projected SWH employment

BAU Projection to 2020 Based on | Projections Based on MMA RET
2008 Based on the Surveys 2003-2008 Growth Rates Breakdown

SWH 1750 4725 4725

From the survey from the renewable energy industry, 1296 people were estimated to be working within the
SWH industry in 2008 (breakdown shown in Annex A).

From the survey of installers there were 1268 companies identi ed with a total number of sta of 3114.
Seventy- ve of these were SWH only (with 134 sta ). Two hundred and eighty-two companies (887 sta )
were involved with SWH and grid-connected systems, and 117 companies (579 sta ) were involved with
o -grid systems, grid-connected systems and SWH. Thus those involved with SWH form 37% of the total
companies and 50% of the total sta . These results are shown in Table C3.2 below.

This survey did not break down the sta into SWH and other industries.

Table C3.2 Companies and number of sta involved with SWH systems from installers survey

Renewable Energy Sector Number of Companies Number of Sta Employed
SWH and PV on-grid systems 282 887
SWH and RE o -grid systems 0 0
SWH, PV on-grid systems and RE 0 -grid systems 117 579
SWH only 75 81
Total No. of Companies 474

Total No. of Sta Employed 1547

For those companies doing renewable energy and SWH, itis di cult to determine what percentage of
business from these companies is dedicated solely to SWH. It would be assumed that more sta would be
dedicated to grid-connect; however, there is no data to con rm this. For this report, it was assumed, with
the exception of the plumbers, that 30% of the sta (e.g. administrative and store people etc.) not directly
related to renewable energy power systems (e.g. accredited sta ) in those companies doing both renewable
energy and SWH, were involved with the SWH industry. This provided an estimate of 454 people. Hence the
estimate of people within the industry at the moment is 1750.

The two surveys broke down the skills sectors di erently. The skills breakdown for the survey of the
renewable energy industry focusing on the larger companies and manufacturers is shown in Annex A. The
skills breakdown from the installers’ survey for those companies only involved in SWH (Table B1) and those
companies involved in SWH and renewable energy (Table B2) are shown in Annex B.

The skills sector breakdown undertaken for the installers’ survey is more relevant to this report because it
focused on the technical sta , that is, those who would require training.

Table C3.3 SWH sta by skills sector and percentage
This table only covers categories that are common to both the SWH and renewable energy employment

gures.
Category Sub-Category Number of Sta Employed (SWH only)
Plumbers 39%
Electricians 8%
Manufacturing Designers 2%
Personnel Operations O  cers .003%
Quality Control Personnel .0025%
Maintenance O cers .001%
Other Technical .003%
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Sales Sta 20%
Administration Sta 11%
Management 14%
Storepersons 0.004%
Other 6%
Sub-Contractors Electricians Not included

Plumbers Not included

These gures are applied to the current and projected employment numbers shown in Table C4.4 to provide

a breakdown in actual numbers in the di erent categories as per Table C4.6.

Table C3.4 Breakdown of SWH personnel by skills sector and business description

Number of Sta Employed

BAU Projection
to 2020 Based Projections Based
2008 Based on on 2003-2008 on MMA RET
SWH only Category Sub-Category the Surveys Growth Rates Breakdown
Plumbers 675 1821 1821
Electricians 133 359 359
Manufacturing Personnel | Designers 31 83 83
Operations O cers 17 17
Quality Control Personnel 12 12
Maintenance O cers 7 7
Other Technical 15 15
Sales Sta 356 960 960
Administration Sta 185 500 500
Management 239 645 645
Storepersons 8 22 22
Other 105 283 283
Sub-Contractors Electricians 457 1233 1233
Plumbers 228 614 614

Note to Table C3.4: The ‘Sub contractor’ personnel do not form part of the 2008 or the 2020 gures.

Teaching requirements to meet 2020 demand
Number of people per year in each skill category needing training in order to reach

2020 demand

Table C4.1 SWH personnel by skills sector to 2020 based on BAU & MMA RET projection

Number of Sta Employed

BAU Projection
to 2020 Based Projections Based
2008 Based on on 2003-2008 on MMA RET
SWH only Category Sub-Category the Surveys Growth Rates Breakdown
Plumbers 675 1821 1821
Electricians 133 359 359
Manufacturing Personnel | Designers 31 83 83
Operations O cers 17 17
Quality Control Personnel 12 12
Maintenance O cers 7 7
Other Technical 15 15
Sales Sta 356 960 960
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Administration Sta 185 500 500
Management 239 645 645
Storepersons 8 22 22
Other 105 283 283
Sub-Contractors Not included
Table C4.2 Additional SWH personnel by skills sector required to meet the BAU and MMA RET projections
Yearly Personnel | Yearly Training
Increase incl. Requirement
Total Personnel 10%/Year inc. 10%/Year
Category Sub-Category Increase to 2020 | Attrition Attrition
Plumbers 1147 126 140
Electricians 226 248 275
Manufacturing Personnel | Designers 52 5 6
Operations O cers 11
Quality Control Personnel 7

Other Technical Maintenance O cers 4 5 5
Sales Sta 604 66 73
Administration Sta 314 34 38
Management 406 44 49
Storepersons 14 15 2
Other 178 19 21

It appears that current training by tertiary institutions and TAFEs is super cially meeting the present industry
demand for SWH training. The moderate increase identi ed for the skills sector personnel for this industry

to meet the 2020 RET target based on current industry gures and training capacities would indicate that
future growth could be accommodated within these institutions without any major changes being obvious.
The ongoing issue of whether the training currently provided is su cient to ensure ‘best practice’ installation
and performance for these systems still requires attention.

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes.

Training requirements to meet projections

It appears that current training by tertiary institutions and TAFEs is meeting the present industry demand for
SWH training. The moderate increase identi ed for the skills sector personnel for this industry to meet the
2020 RET target based on current industry gures and training capacities would indicate that future growth
could be accommodated within these institutions without any major changes required.

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes. The current NUER10 SWH Heating Systems is 0 ered as part of the Electrotechnology
package, which means it is referenced as an ‘electrical’ course and not a ‘plumbing’ course. As noted
previously in this report, the SWH market is part of the plumbing industry and the relevant training should
be accessible through similar training pathways.

For example, the Certi cate Il Plumbing (Apprenticeship TAFE training) consists of the following:

Following information extracted from Master Plumbers and Mechanical Services Association of Australia
(www.plumbingcareer.com.au).
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CERTIFICATE Ill in PLUMBING — BCP30103
To be awarded the Certi cate Ill in Plumbing quali cation, candidates
must achieve a minimum of four of the following Plumbing Streams.

Stream 1 — Water (mandatory)
Stream 2 — Sanitary

Stream 3 — Drainage

Stream 4 — Mechanical Services
Stream 5—-Roo ng

Stream 6 — Gas Services

Plumbing Stream 1 —Water. This is a mandatory requirement. To obtain
this stream all twenty-four (24) core competency units and six (6) elective
competency units must be achieved.

The career path for a plumber after successfully passing their Certi cate Ill does not o er a specialist
training option in SWH. A suitable inclusion at the TAFE level would be a specialist subject o ered within
the Certi cate lll program, or, as per the chronological education path shown below, the TAFEs could 0 er a
SWH-speci ¢ module o ered at the Post Registration Short Course level or higher.

Advanced Diploma Certi cate IV

Diploma Certi cateV

Certi cate IV
Post Licence Short Course
Post Registration Short Course

Certi cate 111 Plumbing (BCP20143) Certi cate 111 Plumbing Specialist

- Roofing « Mechanical Service « Roofing (DCP30303)
- Sanitary . Gas « Mechanical Service (DCP30203)
- Water - Drainage - Gas Fitting (DCP30403)
T ~ )
Certi cate 2

Pre-Apprenticeship in Plumbing

« VET in schools
- Certificate 1

The other possible education path to gain speci ¢ SWH training is through the TAFE system
Electrotechnology: NUER0O1 (1105) — Introduction to Renewable Energy Technologies Certi cate IV (72-80 hours),
which is a prerequisite to NUER10 — SWH Heating Systems (60 hours).

As mentioned above, the NUER10 SWH Heating Systems is part of Electrotechnology training, which
meansitisnot o ered as a‘plumbing’ course. The NUER10 — SWH Heating Systems training material is
comprehensive and, if suitable, should be made available as a TAFE training course, that is, not with the
prerequisite of the NUERO1, and not restricted to TAFE renewable energy students only.

Itis also recommended that the TAFES 0 ering the SWH training either in its present format or including a
new set of SWH UoC have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000

Another skills requirement would arise relating to possible changes in trade requirements for the installation
of SWH and the increasing market for heat pumps Australia-wide.

Standard SWH systems: if the provision of restricted electrical licences is cancelled, that would mean that all
SWH installations will require a licensed electrician to attend for the electrical part of these systems. Based

57



C. Solar water heating strategy report Australian Renewable Energy Training and Workforce Strategy for 2020

5.2

Report 3 of 3: Strategies for Six Technologies — What we need to do today

on the number of installations of 80,000 SWH for 2008, it would mean a corresponding number of call-outs
per year of additional work for electricians.

Heat pump systems: As the number of heat pump systems installed is increasing in Australia and the
refrigeration speci c aspects of these systems appear to be an increasing concern for the industry, the pipe-
work connection of these systems could require services of a refrigeration mechanic on site in future.

If this were the case, the current volume of heat pump installations would not require more refrigeration
mechanics than the labour market has available or can reasonably train under the existing training facilities
as for the refrigeration and air conditioning markets.

The proportion of heat pump SWH installations per year has not been speci ed as a share of the 80,000 SWH
systems installed in 2008.

Currently the SWH manufacturers and the plumbing industry provide training material and services to

the plumbing industry in relation to understanding and installing SWH. This information should be cross-
referenced against the training material used for RTOs to ensure that, if this is the main supply of trade
information, it is focused on delivering a safe installation and the best outcome for the customer in terms of
performance and e ciency.

Without a way to validate the information delivered by the industry, there is no way to con rm the practical,
nancial and environmental outcomes of this technology.

Training resource requirements

Trainers

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes. The current NUER10 SWH Heating Systems is 0 ered as part of the Electrotechnology
package, which means it is referenced as an ‘electrical’ course and not a ‘plumbing’ course. As noted
previously in this report, the SWH market is part of the plumbing industry and the relevant training should
be accessible through similar trade or training pathways.

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, o er it
as a TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10 material to
include a separate SWH training module with speci ¢ UoC to be determined.

Itis recommended that such a course be developed to be o ered through a certain number of TAFES per
state open to plumbers (either through apprenticeships or as a short course Professional Development for
registered plumbers), Cert IV renewable energy technology students or any technical sales sta .

To o er this training throughout Australia via the TAFE facilities would require additional trainers.

At the time when any revised electrical trade and refrigeration trade requirements are speci ed for
standard and heat pump SWH systems, then the additional number of trainers required for these additional
tradespeople can be assessed.

Facilities
Itis recommended that the TAFEs 0 ering the SWH training either in its present format or including any new
SWH training courses have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000
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State-by-state SWH training requirements
New South Wales

6.1.1 Currentcourses
The following TAFEs can o er UoC for solar water heating within their renewable energy quali cations:

*  Mount Druitt TAFE
*  Muswellbrook TAFE

MPMSAA has a training centre in Sydney where they run their accredited Green Plumbers course. This course
has a unit on solar water heating.

Rheem Australia runs training courses in solar water heaters and heat pumps. This is a day-long course in
Sydney.

6.1.2 Gaps

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes.

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, o erit
as a stand-alone TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10
material to a separate stand-alone SWH training module with speci ¢ UoC to be determined.

Itis also recommended that the TAFEs 0 ering the SWH training either in its present format or including the
new set of SWH UoC have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000

Victoria

6.2.1 Current courses
The following TAFEs can o er UoC for solar water heating within their renewable energy quali cations:

*  RMITTAFE

*  NMIT TAFE

* Gordon TAFE

o Chisholm Institute
¢+ Swinburne TAFE

* Bendigo TAFE

MPMSAA has a training centre in Victoria where they run their accredited Green Plumbers course. This course
has a unit on solar water heating.

Rheem Australia runs training courses in solar water heaters and heat pumps. This is a day-long course in
Melbourne.

6.2.2 Gaps

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes.

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, o er it
as a stand-alone TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10
material to a separate stand-alone SWH training module with speci ¢ UoC to be determined.

Itis also recommended that the TAFES 0 ering the SWH training either in its present format or including the
new set of SWH UoC have available the following:
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Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000

Queensland

6.3.1 Current courses
The following TAFEs can o er UoC for solar water heating within their renewable energy quali cations:

* Sunshine Coast TAFE
+ Careers Australia Institute of Training
¢+ SkillsTech Australia

MPMSAA has a training centre in Queensland where they run their accredited Green Plumbers course. This
course has a unit on solar water heating.

6.3.2 Gaps

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes.

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, 0 er it
as a stand-alone TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10
material to a separate stand-alone SWH training module with speci ¢ UoC to be determined.

Itis also recommended that the TAFEs o ering the SWH training either in its present format or including the
new set of SWH UoC have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000

Western Australia

6.4.1 Currentcourses
The following TAFE can o er UoC for solar water heating within its renewable energy quali cations:

+ Central TAFE

MPMSAA has access to a training facility in Queensland where they run their accredited Green Plumbers
course. This course has a four-hour unit on Solar Water Heating.

6.4.2 Gaps

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes.

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, o er it
as a stand-alone TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10
material to a separate stand-alone SWH training module with speci ¢ UoC to be determined.

Itis also recommended that the TAFEs 0 ering the SWH training either in its present format or including the
new set of SWH UoC have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000
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South Australia

6.5.1 Currentcourses
The following TAFE can o er UoC for solar water heating within its renewable energy quali cations;

* Regency Park TAFE

MPMSAA has access to a training facility in South Australia where they run their accredited Green Plumbers
course. This course has a unit on solar water heating.

6.5.2 Gaps

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes,

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, o er it
as a stand-alone TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10
material to a separate stand-alone SWH training module with speci ¢ UoC to be determined.

Itis also recommended that the TAFEs 0 ering the SWH training either in its present format or including the
new set of SWH UoC have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000

Tasmania

6.6.1 Current courses
There are currently no TAFEs 0 ering renewable energy training in Tasmania.

MPMSAA has access to a training facility in Tasmania where they run their accredited Green Plumbers course.
This course has a unit on Solar Water Heating.

6.6.2 Gaps

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes.,

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, o er it
as a stand-alone TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10
material to a separate stand-alone SWH training module with speci ¢ UoC to be determined.

Itis also recommended that the TAFEs 0 ering the SWH training either in its present format or including the
new set of SWH UoC have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000

Northern Territory

6.7.1 Current courses
There are currently no TAFEs 0 ering renewable energy training in the Northern Territory.

MPMSAA has access to a training facility in Northern Territory where they run their accredited Green
Plumbers course. This course has a unit on solar water heating.
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6.7.2 Gaps

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes.

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, o erit
as a stand-alone TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10
material to a separate stand-alone SWH training module with speci ¢ UoC to be determined.

Itis also recommended that the TAFEs 0 ering the SWH training either in its present format or including the
new set of SWH UoC have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000

Australian Capital Territory

6.8.1 Current Courses
The following TAFE can o er UoC for solar water heating within its renewable energy quali cations:

+ Canberra Institute of Technology TAFE

MPMSAA has access to a training facility in ACT where they run their accredited Green Plumbers course. This
course has a unit on solar water heating.

Rheem Australia 0 ers training in solar water heaters and heat pumps. This is a day-long course 0 ered in
Canberra.

6.8.2 Gaps

Whether the demand for SWH systems (and therefore installations) continues or accelerates, the current
SWH training programs do not o er a comprehensive set of technology and installation training programs
and outcomes.

It would be appropriate to use the NUER10 — SWH Heating Systems training material and, if suitable, o er it
as a stand-alone TAFE training course, that is, not with the prerequisite of the NUERO1, or modify the NUER10
material to a separate stand-alone SWH training module with speci ¢ UoC to be determined.

Itis also recommended that the TAFEs 0 ering the SWH training either in its present format or including the
new set of SWH UoC have available the following:

Mock roof: To house at least one set of at plate collectors

Cost estimate: $15,000 for one roof structure; $25,000 for two roof structures

SWH Equipment: Thermosiphon SWH, split system SWH, evacuated tubing pump system, pump module etc.
SWH, Heat

Cost $25,000
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Annex A: Breakdown of Results — Renewable Energy Industry Survey

Table Al Total number of sta employed per sta category in SWH industry

Job Category Job Sub-Category Number of Sta Employed
Engineers/Designers Mechanical Engineers Surveyed 0.0
Estimated 0.0
Civil Engineers Surveyed 01
Estimated 03
Electrical Engineers Surveyed 11
Estimated 39
Electronics Engineers Surveyed 0.1
Estimated 04
Environmental Engineers Surveyed 0.5
Estimated 1.6
Computer Software Engineers Surveyed 0.0
Estimated 0.0
Other Engineering Sta Surveyed 0.0
Estimated 0.0
Total Surveyed 18
Estimated 6.3
Scientists Biochemists and Biophysicists Surveyed 326
Estimated 1133
Material Scientists Surveyed 0.0
Estimated 0.0
Chemists Surveyed 0.0
Estimated 0.0
Environmental Scientists and Specialists Surveyed 0.2
Estimated 0.7
Other Surveyed 0.0
Estimated 0.0
Total Surveyed 328
Estimated 114.0
Technicians/Installers HVAC Mechanics and Installers Surveyed 0.0
Estimated 0.0
Industrial Machinery Mechanics Surveyed 0.0
Estimated 0.0
Other Mechanics Surveyed 0.0
Estimated 0.0
Inspectors, Testers and Sorters Surveyed 0.0
Estimated 0.0
Machinists Surveyed 0.0
Estimated 0.0
Installation Sta Surveyed 122.7
Estimated 426.7
Environmental Science Technicians Surveyed 0.0
Estimated 0.0
Pipe-layers Surveyed 0.0
Estimated 0.0
Pipe Fitters and Steam Fitters Surveyed 0.0
Estimated 0.0

63



C. Solar water heating strategy report

Australian Renewable Energy Training and Workforce Strategy for 2020
Report 3 of 3: Strategies for Six Technologies — What we need to do today

Sheet Metal Workers Surveyed 0.0

Estimated 0.0

Welders and Solderers Surveyed 0.1

Estimated 0.3

Fitters and Turners Surveyed 0.0

Estimated 0.0

Certi ed/Registered Electricians Surveyed 425

Estimated 147.7

Certi ed/Registered Plumbers Surveyed 35.7

Estimated 1241

Other Surveyed 11

Estimated 38

Total Surveyed 202.0

Estimated 7025

Administration sta OHS Surveyed 4.6
Estimated 16.1

Accounts Surveyed 4.6

Estimated 16.0

Payroll Surveyed 17

Estimated 6.1

Purchasing O cers Surveyed 2.7

Estimated 9.6

Book-keepingand O ce Surveyed 3.7

Estimated 13.0

IT Surveyed 6.7

Estimated 235

Total Surveyed 24.2

Estimated 84.1

Management Computer and IT Managers Surveyed 13
Estimated 45

Engineering Managers Surveyed 11

Estimated 3.9

Management Analysts Surveyed 05

Estimated 1.6

Marketing Managers Surveyed 22

Estimated 7.6

Total Surveyed 5.0

Estimated 175

Customer Service Rep- | Sales and Marketing Surveyed 12.7
resentatives Estimated 442
Consultants Surveyed 31
Estimated 10.9

Other Legal Surveyed 2.6
Estimated 9.0

Storepersons Surveyed 31

Estimated 10.8

Training and Development Specialists Surveyed 25

Estimated 8.9
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Truck Drivers Surveyed 12

Estimated 41

Other Surveyed 816

Estimated 283.7

Total Surveyed 91.0

Estimated 316.5

Total for All Categories Surveyed 372.7
Estimated 1296.0

Annex B: Breakdown of results — Installer Survey

Table B1 Breakdown of sta for companies doing SWH only systems

Job Category Job Sub-Category Number of Sta Employed
Plumbers Surveyed 15
Estimated 29.0
Electricians Surveyed 0.0
Estimated 0.0
Sub-Contractors Electricians Surveyed 18
Estimated 348
Plumbers Surveyed 0.9
Estimated 174
Other Technical Surveyed 0.0
Estimated 0.0
Manufacturing Designers Surveyed 0.0
Personnel Estimated 0.0
Operations O  cers Surveyed 0.0
Estimated 0.0
Quality Control Personnel Surveyed 0.0
Estimated 0.0
Maintenance O cers Surveyed 0.0
Estimated 0.0
Sales Sta Surveyed 13
Estimated 25.2
Administration Sta Surveyed 0.9
Estimated 174
Management Surveyed 05
Estimated 9.7
Storepersons Surveyed 0.0
Estimated 0.0
Other Surveyed 0.0
Estimated 0.0
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Table B2 Breakdown of sta for companies doing SWH and RE power systems

Job Category Job Sub-Category Number of Sta Employed
Accredited Sta Design/Install Surveyed 27.0
Estimated 1119
Design Surveyed 11.9
Estimated 489
Install Surveyed 155
Estimated 50.9
Licensed Electricians Surveyed 22.3
Estimated 811
Engineers Surveyed 9.0
Estimated 395
Non-accredited Sta Total Surveyed 85.7
Estimated 234.1
Licensed Electricians Surveyed 14.8
Estimated 722
Engineers Surveyed 7.0
Estimated 321
Plumbers Surveyed 155
Estimated 181.7
Electricians Surveyed 78
Estimated 416
Sub-Contractors Electricians Surveyed 83.3
Estimated 212.7
Plumbers Surveyed 1541
Estimated 2487
Manufacturing Designers Surveyed 71
Personnel Estimated 46.5
Operations O cers Surveyed 7.3
Estimated 212
Quality Control Personnel Surveyed 7.4
Estimated 235
Maintenance O cers Surveyed 4.8
Estimated 209
Other Technical Surveyed 6.2
Estimated 27.2
Sales Sta Surveyed 40.1
Estimated 234.6
Administration Sta Surveyed 328
Estimated 175.0
Management Surveyed 224
Estimated 152.6
Storepersons Surveyed 10.0
Estimated 27.0
Other Surveyed 16.4
Estimated 68.7
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