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In recent months climate change has occupied the 
headlines. It can be easy to forget this was not always such 
a high-profile issue. 

A couple of years ago the NSW Board of Vocational 
Education and Training had the foresight to recognise 
that the skills policy response to climate change would 
become a pressing issue. Back in January 2005 the Board 
commissioned research to investigate skills for sustainable 
business development in NSW.

The Skills for Sustainability work is consistent with BVET’s 
longstanding interest in innovative projects that have had a 
significant impact on skills policy and programs within NSW:

The Future of Work - policy research into the changing 
relationship between skills and work

Skills Ecosystems - the practical application of skills 
within the dynamic relationships between businesses 
and regions

Innovation in the Regions - improving the capacity  
of training organisations to drive innovation within  
local industry

Improving outcomes for Indigenous People - support 
for Indigenous Organisation Training to improve 
management skills of staff in CDEP projects and other 
Indigenous bodies 

■

■

■

■

The Way Ahead for Aboriginal People - increasing 
Aboriginal participation in apprenticeships and 
traineeships

Vocational Rehabilitation Project for People with Recent 
Spinal Injury - using VET as part of early intervention in 
rehabilitation to improve the transition to a successful 
future, including work

Vocational Education and Training in Schools - policy 
and program support that has underpinned the 
rapid expansion of VET in schools, ensured a strong 
component of workplace training for students and 
increased opportunities for take up to VET in Years 9 
and 10.

I would like to acknowledge the Strategic Planning and 

Regulation portfolio within the NSW Department of 

Education and Training, which managed the Skills for 

Sustainability research project and composed this report.

For further information about this report please contact 

Leslie Loble, Deputy Director-General, Strategic Planning 

and Regulation, NSW Department of Education and Training 

(T 02 9561 8148  E leslie.loble@det.nsw.edu.au).

Bert Evans 

Chairman  
NSW Board of Vocational Education and Training

■

■

■
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1.1 The Challenge of a Sustainable Future

The global community has accepted that climate change 
caused by greenhouse gas emissions poses a serious long 
term threat to the economic and physical wellbeing of all 
societies.

Given the significance of this threat, the global response  
to climate change will be one of the most important drivers 
of economic changes during this century. The ability to 
adapt to these fundamentally changed circumstances 
will be a central determinant in the success of the NSW 
economy in the foreseeable future.

Climate change is already driving a fundamental shift  
in the economic behaviours of significant sectors of the 
global economy. Major economic blocs (notably the  
European Union) are setting the pace with both Governments  
and industry making the transformation to a carbon 
-sensitive economy. This includes Government regulation 
(such as trading schemes and mandatory abatement 
measures) and industry responses (investment in new 
technology and processes and changes in capital markets 
and investment).

As the world’s major economies become more carbon 
sensitive, it is evident that this is triggering a kind of 
new industrial revolution that, like the nineteenth-and 
twentieth-century revolutions, will have big implications 
for jobs and skills.

With increasing recognition of the urgency of the problem, 
the responses by Governments and industry are becoming 
more rapid and more far-reaching. Most countries, including 
Australia, now acknowledge carbon constraints and carbon 
schemes will be an inevitable feature of the economy.

Given the significance of these developments, the 
challenge for NSW is twofold. Firstly, to play our part in 
global efforts to reduce greenhouse gas emissions; and 
secondly, to position the NSW economy to gain strategic 
advantages in the new economic climate.

1.2 Business reaction to climate change

Major companies are taking up the challenge presented 
by climate change, recognising that sustainability as a core 
business strategy is in their interests. Key drivers behind 
these shifts include:

Rising economic costs associated with climate change 
– for example, several large insurers now list climate 
change as a top risk along with terrorism and intellectual 
property threats

New markets growing around greenhouse gas emissions, 
from carbon credit trading to countless new technologies 
and processes

Capital markets directing funds toward sustainable 
businesses and redefining fiduciary responsibilities for 
corporate boards

Global supply chains responding to changing regulatory 
requirements and purchasing demands

Companies (and nations) seeking to capture first mover 
competitive advantage by developing, deploying and 
selling low emission services and products.

■

■

■

■

■

1.0 Skills for Sustainability

Action on climate change will also create significant business opportunities, as new 
markets are created in low-carbon energy technologies and other low-carbon goods and 
services. These markets could grow to be worth hundreds of billions of dollars each year, 
and employment in these sectors will expand accordingly.  
                                                                           The Stern Review on the Economics of Climate Change
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The Australian Business Roundtable on Climate Change 
has been formed to participate in and lead discussions on 
climate change strategy. Comprised of IAG, BP Australia, 
Origin Energy, Swiss Re, VISY, Westpac and the Australian 
Conservation Foundation, the Roundtable suggests that 
business and governments work together to frame policies 
on three fronts: 

Design a “long, loud and legal” framework to establish 
a price signal, including a national market-based carbon 
pricing mechanism

Encourage innovation and investment in emerging and 
breakthrough technologies

Build national resilience to the impacts of climate change. 

According to the Roundtable, “…carbon is becoming a 
tradable commodity, allowing companies to hedge their 
risks, profit from new assets and turn this new discipline 
into a competitive advantage. … Australian business cannot 
afford to be locked out of market opportunities such as this.”

More recently, a Business and Climate Risk Working Group, 
including Rio Tinto, Mirvac, BP, Westpac, Australia and 
New Zealand Banking Group and Anglo Coal, has been 
formed from the Business Roundtable on Climate Change 
and is expected to produce a research paper. The group 
will look at costs and time frames for introducing low 
emission technology (Financial Review, 2007).

In the financial services sector, four Australian 
organisations, Westpac Banking Corporation, National 
Australia Bank, QBE Insurance Group Ltd and Insurance 
Australia Group, are signatories to the United Nations 
Environment Programme Financial Institutions Initiative 
(UNEP FI). The Initiative has around 275 signatories globally 
and is a voluntary agreement that aims to promote best 
practice environmental performance within financial 
institution operations. The Australian Investor Group on 
Climate Change, representing funds of some $155 billion, 
has formed to advance similar objectives.

■

■

■

Sustainability as Factor in Market Access

“Australia’s economy is an open, traded economy, 
significantly dependent upon overseas markets for its 
commodities and manufactured goods, requiring industry 
and companies to be responsive to external as well as 
internal changes in market demand. In many countries, 
European countries in particular, branding or product 
certification schemes, investors, consumer advocates and 
governments (through a hybrid of market instruments and 
regulatory mechanisms) are singling out or differentiating 
corporations, and/or their products, that have sound 
sustainable development objectives and performance.  
Consequently for Australian companies, access to overseas 
markets depends, not only on price, quality and timely 
delivery, but also increasingly on:

the reputation of companies based on their performance 
in the areas of environmental and social responsibility; and

the sustainability attributes of products, including the 
environmental impacts associated with how resources 
were extracted and products made and any social impacts 
associated with them.”

Prime Minister’s Science, Engineering and Innovation Council

■

■
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Business is responding to the new conditions 

IAG  IAG has just announced its intention to become 
carbon neutral across its global operations within five 
years. The company has already identified its existing 
emissions profile and will look at areas of the business 
where further emission reduction can be achieved.  

In going carbon neutral IAG joins an increasing number  
of companies, for example, Swiss Re, HSBC and BSkyB.

Westpac The Dow Jones Sustainability Index, 
which measures economic, social and environmental 
sustainability, has named Westpac as the number one 
global bank for the last five years. Westpac approved 
home loan customers receive a booklet of discounts for a 
variety of environmentally friendly products and services 
which allow customers to reduce their carbon footprint.

The bank has also introduced the Westpac Landcare  
Term Deposit.  For every dollar customers invest, the bank 
ensures that an equivalent amount is lent to Landcare 
farmers who develop sustainable farming ventures and 
practices.

HSBC The bank has formed a US$50 million eco-
partnership over five years to fund conservation projects 
around the world. The project is designed to assist 
river systems, protect endangered species and fund 
conservation research. Bank employees are also involved  
in the project.

HSBC Holdings plc (HSBC in Australia’s parent company) 
is listed on the FTSE4Good index. FTSE4Good is a global 
index provider that measures company performance in the 
areas of environmental sustainability, stakeholder relations 
and support for human rights.

Visy This company is developing industrial and 
manufacturing processes to prevent environmental 
damage. Around the world Visy recycles more than 1.4 
million tonnes of waste paper and cardboard each year.  
This is equal to nearly 18 million trees and also assists  
in reducing greenhouse gases.

BP The company’s efforts to promote a better 
understanding of climate change and emissions control 
include developing alternative fuel and lubricant products 
that enable customers to limit their emissions; minimising 
their own emissions; and research into technological 
solutions to curb emissions.

LendLease Headquartered in a highly energy-efficient 
building in central Sydney, the company has established 
a Global Sustainability Plan, requires all businesses to 
have a Sustainability Plan in place by 2007, and has 
committed to sustainability disclosure, beginning with 
its 2005 Sustainability Report. The company states that 
“sustainability defines the way we do business now and 
into the future.”

BHP Billiton The resources giant has introduced emissions 
quotas throughout its operations, and uses contractual 
relationships to impose similar expectations on its 
suppliers, contractors and partners.
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1.3 Importance of Skills Policy

To date, much of the focus for environmental solutions  
has been through policy, regulatory and market 
mechanisms, measurement targets, technology and 
innovation. While this focus is important, the role of skills 
has been largely overlooked. 

To better understand how skills policy and the VET sector 
can contribute to reducing greenhouse gas emissions, 
BVET commissioned specific research and considered the 
latest evidence and developments in sustainability.

The BVET commissioned research was undertaken by  
The Workplace Research Centre (WRC) at the University of 
Sydney. The WRC report considered the role of skills policy 
in the broader environmental policy mix and how skills 
policy needed to accommodate changing global economic 
circumstances. Within this conception of skills policy, the 
WRC considered the nature of the greenhouse problem, 
the implications of evolving energy policy for skills policy, 
the implications for industry and innovation policy and 
what might be the priority issues that skills policy  
should address.

BVET’s review also comprised other important recent 
reports, such as the Stern Review on the Economics of 
Climate Change, the NSW Council on Environmental 
Education’s Learning for Sustainability plan and DET and 
TAFE training strategies. 

As the main provider of industry and workforce skills, 
the vocational education and training sector plays an 
important role in transforming the skills basis of the labour 
market to adapt to an economy geared for sustainability. 
Enhancing the capability of the VET sector to provide skill 
solutions to sustainability issues will greatly enhance the 
capabilities of communities, workplaces and businesses  
to adapt to the new economic reality.

Skills are central in driving and enabling environmental 
sustainability on four fronts:

Leadership

Innovation

Processes

Technical application.

These categories of skills are inter-connected.  
For example, demand for low emission residential estates 
and commercial buildings relies on a systemised skill 
approach, including: knowledge of sustainable building 
products with both low-embedded energy use (that is, the 
energy it took to produce it) and low ongoing emissions 
impact; skills in the design of energy efficient buildings 
with renewable energy and water treatment technologies, 
tenant education programs; skills in property management 
processes that optimise usage and technical capability for 
installation and maintenance; and the skills of salespeople 
to promote the sales of such estates.    

■

■

■

■

TVET graduates will play a crucial part in inventing and implementing practical solutions 
to sustainability problems such as poverty, environmental degradation and access to 
safe water and hygienic sanitation. Working as they do at the interface between nature, 
technology, economy and society, they have a key role to play in helping society respond 
to environmental and development issues. 
UNESCO International Centre for Technical and Vocational Education and Training, Orienting TVET for Sustainable Development
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New Skills for Existing Workers

“Through the NSW Government’s Water Saving Fund, the 
Master Plumbers and Mechanical Services Association will 
assist more than 1,000 plumbers to become trained and 
accredited as industry experts in household water and 
energy efficiency. The GreenPlumber program will offer 
plumbers free training to learn about the new rules for 
water and energy efficient housing in NSW and become 
accredited under a nationally recognised scheme.

The training will provide plumbers with up-to-date 
information on the latest water and energy saving 
appliances for the home, practical installation skills for new 
technologies and link them to a national referral centre for 
customers wishing to choose an environmentally friendly 
plumbing service.”

Master Plumbers and Mechanical Services

Green Plumbers – Water and Energy Saving Training  
and Accreditation

1.4 Aims of this report

Based on research and the latest thinking on skilling 
for sustainability, this report sets out recommendations 
for skills policy that will support sustainable business 
development in NSW. Specifically, the report advises on 
skills policies that have the best potential to support the 
reduction of greenhouse gas emissions in a sustainable 
economy.
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Skills are primarily involved with developing and deploying 
people’s competencies at work. Skills – particularly in 
vocational education and training – can make a difference 
to greenhouse gas emissions through the four skill areas  
of leadership, innovation, process and application. 

The impact of skills depends on the way skills are 
developed and deployed, the capability of the VET sector 
to train and the ability to develop skill solutions through 
networks, and partnerships.

The biggest gain from a skilling solution can also be 
achieved by focusing on those high emission sectors  
where skills will make a large difference and where the 
VET sector can contribute. This can be in new ‘green’ jobs 
and through ‘greening’ old jobs in traditional sectors.

2.1 New Green Jobs

Training for green jobs will form an important part of the 
skills policy response to climate change. There is job growth 
in renewable energy technologies, waste management 
and recycling, water and waste water treatment, land 
remediation and treatment of hazardous waste. 

‘Green jobs’ will be created in the new ‘eco industries’ of 
solar, wind, biofuels and other renewable power sources. 
The supply of qualified labour will be vital to the growth 
of renewable energy and recycling systems that are an 
essential part of a low-carbon economy. A shortage of 
skilled workers in these industries would be a significant 
barrier to NSW’s adaptation to a carbon sensitive  
global economy.

The vocational education and training sector will play an 
essential role in ensuring a supply of skilled labour that 
can support renewable energy technology and other 
environmentally-friendly technologies. 

“For renewable energy to gain and maintain a substantial 
and secure foothold in the energy supply market place 
there is a need for high quality, practical, flexible 
renewable energy training of engineers, architects, 
technicians, trades people, builders, salespeople and the 
users themselves” (Lund et al in WRC 2007).

Skill Shortages a Barrier to Sustainability

The introduction of a subsidy to assist drivers to convert 
their cars from petrol to LPG highlighted a sustainability 
skills gap: skills in converting cars could not meet 
demand and waiting times for conversions ballooned. 

Double glazed windows can cut heat loss by nearly 30% 
but that drops to 5% if they are mistakenly installed in 
standard aluminium frames.

The WRC report has noted that the solar hot water 
heater manufacturer Solarhart claims the installation and 
operation of 200,000 new solar hot water heaters would 
prevent the need for a coal fired power plant - however, 
there are currently insufficient numbers of skilled 
installers to undertake such a task.

As a relatively small economy in a geographically isolated 
location, Australia has often relied on innovation to 
maintain a competitive advantage and match or exceed 
the productivity growth of much larger economies (such  
as the USA and the EU). Just as carbon emissions are  
a by-product of the last wave of technological change,  
the adaptations needed to address the carbon challenge 
will also require technological change and innovation.

Notably the innovations in technology are in areas 
underpinned by VET skills.

■

■

■

2.0 Acting for Sustainability

The world does not need to choose between averting climate change and promoting 
growth and development. Changes in energy technologies and in the structure of 
economies have created opportunities to decouple growth from greenhouse gas 
emissions. Indeed, ignoring climate change will eventually damage economic growth. 
                              The Stern Review on the Economics of Climate Change



11

Australia at Forefront of Innovation in Sustainability

Australian innovation is producing hundreds of world 
leading environmental technologies and processes.   
Here are just a few:

World’s first major solar-powered telecommunications link

Use of membranes to purify water rather than energy-
intensive traditional methods

Scanning technology to select and sort timber, cutting 
waste and energy use

New technology to capture energy as a truck slows 
down, instead of wasting it as heat in the brakes

Special roof coatings and paint that reflect heat

Wine casks which comprise lightweight packaging from 
recycled paper and very little plastic, using less energy in 
production and transport and increasing packing density.

Innovation and Energy Efficiency, Alan Pears, RMIT and 
Sustainable Solutions

■

■

■

■

■

■

2.2 Greening Old Jobs

While the “green jobs” sector is rapidly growing and has 
significant potential, traditional industries have a large, 
established position within the NSW economy. Making 
them more environmentally friendly has the greatest 
immediate potential for reducing greenhouse emissions.

For example, the NSW Government has recognised the 
importance of developing clean coal technologies, having 
set itself the target of becoming a world centre of research 
in clean coal technology (NSW Government Statement 
on Innovation 2006). There are a number of projects that 
indicate the growing importance of this sector:

The Government is a partner in the Coal21 National 
Action Plan that will identify technologies that might 
reduce or eliminate emissions from coal, including the 
capture of carbon dioxide from power stations and its 
storage in underground geological structures.  

The Government’s Exploration NSW and New Frontiers 
exploration initiative is working to identify potential 
geological formations for the disposal of CO2.

The Government has also established the NSW Clean 
Coal Technologies Working Group to identify priorities 
and projects in NSW to reduce carbon emissions from coal.

As traditional industries such as the coal sector react to a 
carbon-constrained economy, jobs within these industries 
will require new skills, or an extension or reorientation of 
existing knowledge and skills, particularly in sectors such 
as the built environment and manufacturing.

Skills policy cannot focus merely on the development 
of green jobs; sustainability principles will need to be 
diffused throughout all sectors of the economy that 
influence greenhouse emissions. This may involve a life-
cycle approach, from schools through universities and TAFE 
through to life-long learning and retraining.

■

■

■
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2.3 Industry Sectors

The WRC report concludes that, while other industry 
sectors are important to climate change, the sectors 
where skills policy has the greatest potential to contribute 
to reducing greenhouse gases are the building and energy 
sectors. These will be our first areas of focus.

2.3.1 The Built Environment

Almost all the energy used in the commercial and services 
sectors of the economy and the residential sector is used 
in or associated with buildings. The built environment 
thus shapes emissions throughout large components of 
the economy even though building and construction itself 
represents less than 10% of GDP. 

Key regulatory shifts like BASIX, which requires 40% 
improvement in GHG emissions and water management 
for all new housing, are driving big changes in product 
innovation and building design (WRC 2007). Effective 
voluntary industry standards are also being developed. 
The Green Building Council of Australia has introduced the 
Green Star rating system for buildings, which the Property 
Council of Australia will use as a ranking.

Further, building is a major source of employment in NSW. 
It is also an industry where VET has a central role in skill 
formation.

Three areas shape energy consumption in the built 
environment: 

The design and operational efficiency of existing and 
new buildings

The embodied energy in building materials

The spatial organisation of cities, and transport linkages 
between recreational, household and production 
locations (WRC 2007).  

■

■

■

Developments in each of these areas will necessitate new 
skills formation which the VET sector needs to address. 
Important skill domains include:

Building design and drafting capacities to enable  
‘design-in’ sustainability

Compliance with regulations, codes and voluntary 
standards

Knowledge of sustainable building products and how 
best to use them

Knowledge of sustainable construction techniques

Installation and maintenance of new technologies

Effective management of increasingly complex facilities 
and related infrastructure

Knowledge of sustainable building principles for  
sales promotion

Knowledge of resource management (including waste 
minimisation and recycling).

The energy performance of buildings can be dramatically 
enhanced through improvements to heating, ventilation 
and air conditioning (HVAC) systems. These systems 
constitute at least 10% of greenhouse gas emissions from 
stationary energy, and contribute substantially to the rising 
summer peak (WRC 2007).  

New training capacity and upskilling in particular for facilities 
managers, HVAC operators, plumbers, electricians, 
builders and solar water heating installers will contribute 
significantly to the skills policy response to climate change. 
For example, facilities management alone delivered $12.4 
billion in GDP and 172,000 jobs in 2002-3 – making quite 
a substantial opportunity for emissions and cost savings, 
new jobs and new skills.

■

■

■

■

■

■

■

■
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There are many occupations which require new training  
for skill upgrades in the built environment. These include: 

All construction and building tradespeople

Site and project managers of quality assurance  
and environment management systems

Supply chain managers

Building Designers 

Builders

Surveyors

Planners

Ecologists (urban waterways reconstruction,  
wetlands, watercourses)

Industrial Designers (eco design principles)

Interior Designers (eco design principles)

Financial and Marketing Professionals

Solar Water Heating Installers.

Significantly, the majority of these occupations are those 
reliant on VET qualifications for initial training and ongoing 
skill development.

2.3.2 Transport

Transport contributes 15% of total NSW emissions (NSW 
Greenhouse Office 2005). This represents a significant area 
for potential reduction of greenhouse gases. Most of the 
emissions come from road transport, including cars, trucks 
and buses. If left unabated, the latest projections indicate 
that emissions from the transport sector could rise  
by 53 per cent between 1990 and 2010 (Australian 
Greenhouse Office).

■

■

■

■

■

■

■

■

■

■

■

■

There are particular challenges for the transport industry 
in Australia. The transport sector operates in a harsh 
climate, over a large land mass and with a relatively small 
population. These factors put stress on the reliance of 
transport to get people to places and goods to market 
– impacting on fuel consumption and emissions.

A number of initiatives are being developed to reduce 
emissions from the transport industry. These involve fuel 
consumption and emission targets, use of alternative 
fuels (natural gas and liquefied petroleum gas); heavy 
vehicle technologies that limit energy use; travel demand 
management, urban transport planning to minimise road 
use and transport system software to manage efficient 
traffic flow.

The technology of diesel engines, fuel and emissions 
control from transport systems is undergoing rapid change 
in Australia, with more efficient engines and materials and 
improved fuel technologies.  

Transport is an area where it will be crucial for old jobs 
to be “greened.” Vehicle maintenance workers and 
automotive and heavy vehicle mechanics will need to be 
retrained, for example, to work on the increasing numbers 
of environmentally-friendly and hybrid vehicles.  

Some important skills for a sustainable transport  
sector include:

Production skills for the production of alternative fuels

Mechanical and repair skills for the conversion of fuel 
systems for alternative fuels

Updated skills for mechanics in servicing and repair  
of hybrid vehicles

Technical skills for the installation, repair and service  
of motor vehicle technologies in vehicles – for example, 
energy efficient brake systems in heavy vehicles

■

■

■

■
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Software development and application skills in transport 
traffic flow software

Planning and urban design skills in environmental 
transport management

Application of eco-efficient business processes in 
transport logistics and supply chain management.

The VET sector needs to keep pace with these changes, to 
ensure that the level of skill and knowledge in the vehicle 
repair and maintenance industry can support the new 
technologies.

2.3.3 Manufacturing

The manufacturing sector accounted for $33 billion  
(12%) of the NSW economy in 2004-05 and contributes 
42 per cent of NSW’s Stationary Energy Emissions based  
on a breakdown of national figures (NSW Greenhouse 
Office 2005). 

Manufacturing as a production process can make a 
significant difference in environmental sustainability  
across a number of industry sectors – by producing eco-
friendly products and applying eco-efficient processes  
in production and through supply chain management. 

It is in the manufacturing sector where the concept of 
eco-efficiency can be most applied and it fits with the 
application of lean manufacturing. Eco-efficiency is a 
management practice that promotes environmental and 
economic performance. By using innovation in production 
processes and business systems, eco-efficiency in 
manufacturing can involve:

doing the same task with less energy or waste

using the same amount of energy to produce more product

redefining the task to use less energy or waste.

■

■

■

■

■

■

Cleaner production processes have been applied in  
the manufacturing sector by:

minimising waste at its source

re-using, recycling and reprocessing waste

reducing the use of raw materials, energy and water

reducing the use of hazardous materials

introducing or transferring new technology to manage 
waste and pollution

applying energy use measurement in the production 
process to encourage better management of energy

applying software applications to monitor optimal energy 
use at different stages of production.

Applying these methods in the manufacturing sector can 
achieve both economic and environmental outcomes.  

Industry Response

Visy Paper is undertaking a project to optimize power 
use by pumps, agitators and pulp screening equipment.  
By varying the speed of equipment used by the paper 
manufacturing process, energy efficiency will be improved 
at the Visy Paper Mill and greenhouse gas emissions will 
be saved.  

Eco-efficiency focuses on performance and cost –  
re-designing processes and waste streams. While this 
method can achieve efficient outcomes, the manufacturing 
sector can also achieve growth in business. Products 
with extended durability, enhanced material recyclability 
and reduced material content combined with brand 
management, complementary services and customer 
management strategies can support expanded market 
share and enhanced sustainability.

■

■

■

■

■

■

■
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Extended Product Responsibility

Several companies in the carpet industry have addressed 
extended product responsibility:

DuPont Flooring Systems dealers provide end users 
and design specifiers with design assistance, life-cycle 
planning, financing alternatives and tailored maintenance 
programs. They also provide collection, sorting and 
recycling or waste-to-energy incinerations.

Interface offers customers the option of leasing carpet 
or flooring instead of purchasing it. It also offers 
design assistance, installation, reclamation and cable 
management.

World Business Council for Sustainable Development 2001

Skills that are important in supporting an environmentally 
sustained manufacturing sector include:

Skills for innovative eco-friendly product design

Business and system skills for the application of cleaner 
production processes in tandem with lean manufacturing 
processes

Technical skills for the installation, operation, maintenance  
and replacement of technologically eco-enhanced 
equipment and machinery

Software skills in the application of IT solutions in the 
production process

Skills that raise the awareness of employees in waste 
minimisation, hazardous waste management and 
disposal

Skills in service development and support, product 
branding and customer management.

■

■

■

■

■

■

■

■

2.3.4 Renewable Energy

The development of renewable energy sources has already 
led to demand for new skills, and this trend will only 
increase as renewable energy becomes more important 
within the NSW and Australian economy. The global wind 
power industry, for instance, has grown at an average rate 
of 29% for the past six years and the installed PV capacity 
has been expanding 30% per annum. NSW enjoys some 
competitive advantages – the Sydney-based BP Solar PV 
manufacturing plant is one of the world’s largest – and it 
exported about two-thirds of its cells in 2003 (WRC 2007). 

The development and implementation of renewable 
energy technologies means that new skills will be needed 
in installation, repair and maintenance, at production, 
transfer and consumption points.

Risks of Technological Failure – A Skill Solution

Renewable energy technology works, is available, and for 
a rapidly increasing number of applications is affordable. 
But if the customer buys the wrong technology for their 
needs or if the system is not designed, installed and 
maintained to reliably meet their needs it will be perceived 
as a failure. The failure of renewable energy systems to live 
up to users expectations can lead to an ingrained mistrust 
of renewable energy technologies and diminish their 
competitiveness in a competitive energy market place.  
For renewable energy to gain and maintain a substantial 
and secure foothold in the energy supply market  
place there is a need for high quality, practical, flexible  
renewable energy training of engineers, architects, 
technicians, trades people, builders, salespeople and the 
users themselves.

Lund et al in WRC (2007)  



Both education and training providers and industry 
networks will have to respond to the increased demand  
for renewable energy that will result from the shift to  
a carbon-constrained economy.

New VET courses will need to be developed for the skills 
that support renewable energies, in areas such as:

Construction and installation of solar water heaters

Production and installation of photovoltaic cells

Construction and servicing of wind turbines

Application and diffusion of wave power and water 
technologies

Production and conversion for alternative energy sources 
such as the use of bio-mass from food processing plants

Distribution, logistics and sales.

It is in the renewable energy sector where a new approach 
to training provision is required. The stop-start demand 
in this emerging sector means that renewable energy 
training in NSW is relatively new and small scale. There  
are often too many TAFE Institutes competing to service  
a thin labour market and thereby locking renewable 
energy courses into a cycle of low student numbers and 
under resourcing. 

A potential way to tackle this problem is to consolidate 
training resources into a single NSW renewable energy 
systems centre. Such a centre could cater for both  
face-to-face students and on-line students and position 
NSW as a leader in renewable energy education in the  
Asia Pacific region.

■

■

■

■

■

■

2.3.5 Agriculture

According to the Australian Greenhouse Office, 
greenhouse gas emissions from agricultural production 
represented approximately 20% of total national emissions 
in 2002, a proportion much higher than that of any other 
OECD country apart from New Zealand. The agriculture 
sector is Australia’s largest source of methane and nitrous 
oxide emissions. These emissions stem primarily from:

Enteric fermentation in livestock (methane)

Inefficient use of nitrogen in agricultural soils  
(nitrous oxide)

The burning of savannas (methane and nitrous oxide)

Smaller contributions from manure management, rice 
cultivation and the field burning of agricultural residues.

New land and crop management processes and 
technologies developed to help reduce emissions will 
require the development of new skills in the supporting 
labour base. New cropping and livestock feeding 
methodologies; new, more environmentally friendly 
fertilisers; and new, more efficient irrigation systems, for 
example, will require an upskilling of farming labourers.

■

■

■

■
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2.4 The Role of TAFE and other Training Providers

Enhancing the capacity of vocational training providers 
to deliver training in skills for sustainability is critical to 
support sustainable business development. Enhanced 
capacity is brought about by:

Professional development programs to keep teaching 
staff up-to-date on latest environmental practices, 
technologies, systems and techniques – particularly  
in the industry sectors where there are high emissions

Change management programs with teaching staff to 
instil the important role of environmental sustainability 
and management across all facets of vocational training 
– similar to the treatment of employability skills

The ability to develop centres of expertise through 
partnerships with research organisations and companies 
to support design, system and technology solutions and 
the diffusion of those technologies

The ability to be able to provide customised skill solutions 
for leading edge environmentally advanced companies

The ability to distil what is learnt from leading edge 
practice into mainstream activities

Embedding generic environmental management and 
sustainability practices into teaching materials and 
industry specific competencies as core (rather than 
elective) requirements.

As Australia’s largest training provider, TAFE NSW will play 
a crucial role in skills policy to support sustainable business 
development. 

Its size and reach and its broad network of skilled teachers 
mean that TAFE is ideally placed to address the challenges 
of improving skills for sustainability.

■

■

■

■

■

■

However, there are a number of challenges for TAFE. 
Student numbers are sometimes too low or spread over 
too large a geographical area to allow localised renewable 
energy courses to grow.

The WRC has argued that TAFE resources nationally are 
diffused too widely across too many institutes to develop 
sustainable, effective training capacity for renewable 
energy (in NSW resources are spread across ten institutes). 
WRC (2007) points out that it may now take a student 
over two years to complete Australian Business Council 
for Sustainable Energy (BCSE) accreditation (though some 
TAFEs are coordinating offerings to minimise the time delays).

Another challenge is to enhance the professional 
development that allows TAFE teachers to continue to  
stay at the forefront of teaching skills for sustainability.

TAFE is not the only source of skills, however. Indeed, 
because much of the sustainability market is emerging 
rather than widespread, niche training providers, in-house 
training and industry-designed skills workshops are filling 
many of the skills gaps.

2.4.1 Intermediaries and Networks beyond the 
formal education system

New arrangements are needed for skill formation that 
engages with the changing realities of work in a carbon-
constrained economy. Skills development must be 
integrally linked to economic development.  

Greenhouse policy must recognise that the need for 
adjustments in energy provision and use will require 
policies to support skills capacity too. This requires 
innovation from researchers, business and people involved 
in everyday production and service provision, and a more 
comprehensive whole of government strategy.  
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They drafted an assessment tool of our current workforce, wrote some modules, and 
geared those modules to how to bring the entire workforce up to scratch. It’s two days  
a week…It’s on site which is good for us…A TAFE guy comes out here two days a week 
to run it.                                     Wind power manufacturer quoted in WRC (2007)



Learning at work will be as important as activities within 
formal institutions of education and training. Design teams 
will need to work with people who train, to ensure that 
new technologies can be supported by those who install 
and maintain.

2.4.2 Skill Ecosystems

BVET has taken the lead on developing new approaches 
to skill formation with the Skill Ecosystem project which 
now operates nationally. The concept of ‘skill ecosystem’ 
was first used by researchers to explain the growth of the 
information technology high skill cluster in Silicon Valley, 
California. It refers to self-reinforcing clusters of workforce 
skills and knowledge in an industry or a region. 

The Australian skill ecosystem national program aims 
to develop a systematic approach to shift from narrow 
skill concepts to the broader industry focus of workforce 
development. Industry networks investigate ways to 
strengthen the underlying systems that support skill 
formation and use at the workplace. This focus takes 
the group beyond training provision to examine 
the functioning of local labour markets, systems of 
work organisation, human resource management, and 
relationships between firms, RTOs and other key players 
such as applied research organisations.

In skill ecosystem work, VET-industry relationships are 
often modified and broadened because the VET sector 
becomes a partner with industry in achieving economic, 
regional and/or social outcomes such as increased 
competitiveness and improved job quality. This contrasts 
to conventional roles, which remain important, where 
VET organisations are seen as the ‘suppliers’ of skills or 
commercial organisations ‘servicing’ customers.

The Water Innovation Network Project

VET-related occupations such as technicians and 
tradespeople are crucial within the innovation process.  
But traditionally, the VET sector has concentrated on mass 
training using mature rather than emerging technologies. 
The aim of the successful Skill Ecosystem Water Innovation 
Network project was for the VET sector to become more 
closely engaged as an ‘innovation agent’ within the water 
industry skills ecosystem. 

Led by United Water International and the Water Industry 
Alliance, the South Australian water industry assumed  
a leadership role to support its VET partners on the 
journey to become active players in the water industry 
innovation process.

Through a series of activities TAFE personnel were 
brought into formal relationships with both industry and 
public research organisations, engaging in research and 
prototype development activities outside of training. Small 
high technology companies in the sector reoriented their 
own upskilling strategies, installing new equipment within 
TAFE facilities and integrating their workforce development 
activities better with those of the public system.

New relationships and ways of working were established 
that yielded outcomes well after the project ended, 
including the joint development of a web-based training 
module to support in-ground pipe installation (for use by 
customers in Australia and overseas).

See the Skill Ecosystem website:  
http://www.skillecosystem.net/
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2.4.3 Training Packages

Because they are developed by industry in response to  
the training needs of specific industries or industry sectors, 
national Training Packages will be particularly important in 
the development of skills for sustainability. As demand for 
new skills arises in the move towards a carbon-constrained 
economy, it will be crucial to ensure that training adheres 
to the kinds of nationally endorsed standards and 
qualifications developed in a Training Package.

New Training Packages will need to be developed to 
take account of increasing requirements for skills for 
sustainability, and existing Training Packages will need  
to be adapted in line with sustainability requirements.

A comprehensive report has been published by the 
National Centre for Sustainability on competencies for 
environmental management and/or sustainability.

The report indicates that current Training Packages,  
for example, Local Government, Water, Construction and 
others, incorporate aspects of environmental management 
or sustainability, however these need further development 
to integrate increased skills for sustainability. 

In addition, a national project managed by the National 
Centre for Sustainability has developed three guideline 
competency standards for sustainability, which can be 
taken up by any industry sector. These standards address 
the need for education and training at the operator, 
supervisor/front-line manager and senior manager levels. 

They have already been incorporated into the Seafood 
Training Package and will be incorporated into the 
Competitive Manufacturing Training Package in 2007. 
Other industry sectors, for example, Business and 
Innovation, are interested in incorporating the standards 
into their revised training packages.
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The Board of Vocational Education and Training will build 
on the recommendations of this report and the research 
completed by the WRC.  

In the next phase of the Skills for Sustainability project the 
Board will concentrate on projects that model best practice 
in the development of sustainability skills and enable this 
knowledge to be shared widely.  

Specific actions may include:

Encouraging industry and business networks to work 
with government to address the anticipated skill needs 
associated with a shift to more sustainable forms of 
production and consumption

Commissioning lighthouse projects that demonstrate  
the best ways to meet gaps in skills for sustainability

Ensuring that the knowledge from industry solutions to 
developing sustainability skills are integrated back into 
the formal VET system for wider benefit

Diffusing the knowledge gained from the research and 
lighthouse projects to stakeholders

Supporting professional development initiatives within 
the VET sector to enhance the capability of teaching staff 
to provide sustainability skill solutions.

■

■

■

■

■

There is no question that the challenge of sustainability 
is an economic reality that is already demanding new 
skills. Sustainability is a new, core literacy that must be 
embedded within all aspects of skills policy, not merely 
tacked on as a small or discardable addition.

All organisations relevant to skills policy – industries, 
educators, regulators – have a responsibility to ensure  
that the necessary skills are developed. Lead agencies have 
an important role in enabling, stimulating and supporting 
such development. And all such organisations have an 
obligation to model good policy in skills for sustainability.

Skills policy must also be integrated into forward planning 
by governments because public programs in themselves 
can often trigger strong demand for skills.

3.0 Next steps
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1  That the NSW Strategic VET Plan, which establishes  
 priorities and informs resourcing across the VET sector,  
 specifically include skills for sustainability as a key  
 priority for the State.

2  That the BVET report, Skills for Sustainability,  
be referred to the NSW Skills Council for priority 
consideration, and that the Skills Council be asked to: 

2.1  consider options for a whole of government strategy 
for development of skills for sustainability

2.2  establish a project to identify the skill needs, with  
a particular focus on sustainability and innovation in 
the transport and logistics, energy and building and 
construction industries.

3  That TAFE NSW extend its role of leading practice  
by developing: 

3.1  a package of sustainability skills with the aim of 
embedding skills for sustainability throughout its 
syllabuses and courses

3.2  centres of excellence in sustainability practices  
in key industries.

4  That all relevant skill programs funded by the 
NSW Government include elements addressing 
sustainability, such as purchasing of training for the 
up-skilling of workers in this area.

5  That NSW establish professional development 
programs on sustainability skills for teachers and 
trainers in public and private registered training 
organisations.

6  That as a matter of priority NSW seek national 
commitment to sustainability by:

6.1  an agreement to incorporate general environmental 
management practices, as well as industry specific 
sustainability skills where appropriate, as core 
competencies within all industry training packages

6.2  the negotiation of new mechanisms with the 
Commonwealth to enable customised workforce 
development strategies to be put in place for 
businesses adapting to sustainable practices under  
the existing funding agreement

6.3  establishing sustainability as a high priority in the 
national VET research agenda.

7  That the NSW Government demonstrate its leadership by:

7.1  developing and implementing of a whole of 
government strategy focused on skills for sustainability

7.2  seeking to ensure that the location and construction 
of school and TAFE facilities are based on high 
standards of sustainability

7.3  ensuring that NSW Government apprentices employed 
through its whole-of-government apprenticeship 
strategy are trained in the latest sustainability skills 
– particularly in the energy and water sectors

7.4  ensuring that School Based Apprenticeships and other 
VET in Schools courses offered in government schools, 
including Trade Schools, and non-government schools 
incorporate sustainability skills

7.5  requiring capital projects to incorporate sustainability 
skill training for apprentices and upskilling for existing 
workers.

4.0 Recommendations
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Market Value of Emissions Trading

The World Bank Carbon Finance Unit estimates that the 
carbon market grew in value to US$21.5 billion in the first 
three quarters of 2006, more than doubling in value over 
2005. (World Bank Carbon Finance Unit 2006b)

European Union Emission Trading Scheme (EU ETS) 
– Established in January 2005 the EU ETS is the world’s 
largest carbon market. Participating countries develop 
a National Allocation Plan (NAP) that specifies caps on 
greenhouse gas emissions for facilities such as power 
plants. To comply with the caps, facilities can either reduce 
emissions or purchase allowances from other facilities 
that have an excess allowance. The scheme sets up time 
periods which will have progressively tightening caps, thus 
leading to a reduction in emissions over time.

“New Industrial Revolution” – On 10 January 2007  
the European Commission announced a series of measures 
which it hopes will “set the pace for a new global 
industrial revolution”. The key proposal is a target to 
cut the EU’s greenhouse gas emissions by 20% in 2020 
compared with 1990 levels. The Commission stated that 
the proposal should be pursued unilaterally if there is no 
international agreement on emission reduction when the 
Kyoto targets expire in 2012.

Other specific proposals include:

a 20% target for renewables in the EU's overall energy mix

an obligation for each member state to have 10% 
biofuels in their transport fuel mix by 2020 

saving 20% of total primary energy consumption by 2020

aiming towards "a low CO2 fossil fuel future" with 
support for 'clean coal' technology, using carbon capture 
and storage deep underground 

developing a European Strategic Energy Technology Plan 
to focus R&D efforts on low carbon technologies.

US – The world’s largest economy is moving closer to 
mandatory emissions capping with several bills addressing 
global climate change announced so far in 2007 and  
more predicted.

California  – will set up a state-based emissions trading 
scheme by 2012. The emissions trading scheme is part  
of the state’s wide-ranging plan to reduce greenhouse  
gas emissions which includes: 

Targets for significant reductions in greenhouse 
emissions: 

 – Cut emissions to 2000 levels by 2010 
 – Cut emissions by 25% by 2020  
 – Cut emissions to 80% below 1990 levels by 2050   

Stringent vehicle emission standards introduced in 2009, 
to be fully implemented by 2016. (Sydney Morning 
Herald 2007).

■

■

■

■

■

■

■

6.0 Appendix A:  
Climate Change and 
Global Market Growth
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Silicon Valley investment in clean technology - such as solar 
panels, hybrid cars and the use of nanotechnology to solve 
environmental problems - jumped from $34 million in the 
first quarter of 2006 to $290 in the third quarter, according 
to a report from Joint Venture: Silicon Valley Network. The 
New York Times quotes the chief executive of SunPower, a 
solar technology company saying clean technology is “the  
hottest area of investment right now.” (New York Times 2007)

China - China is working with the United Nations to set up 
a carbon trading exchange in Beijing, which could position 
the city as an important centre for the international trade 
in carbon credits. The exchange would be the first in the 
developing world and would compete with private sector 
carbon exchanges in Europe and the US. The UN expects 
China to account for 41% of all carbon credits issued by  
the UN in 2012 (Financial Times 2007).

Climate change and energy efficiency were the focus of  
the first round of talks in January 2007 on an agreement  
to expand co-operation between the EU and China. The EU  
wanted to help China reduce its carbon dioxide emissions 
by offering clean coal and power plant technology. 

China plans to more than triple its wind power generation 
capacity by 2010, becoming the world’s largest wind power 
producer by 2020 and make existing buildings more energy 
efficient by 2020. In addition, it will also subsidise solar 
power, bio diesel and ethanol projects. 

Germany – In September 2006 the German government 
presented the results of a research study on employment 
in the renewable energies sector. The study showed that 
renewable energies will provide a lasting impetus for 
exports, economic growth and employment. The positive 
impact of renewable energies on the job market should 
outweigh any possible negative trends.

The German Federal Environment Ministry has also 
highlighted the increasing importance of renewable 
energies for energy markets and the economy. According 
to recent data, the share of renewable energies in total 
electricity consumption in Germany increased to 10.2 
percent in 2005, compared with 9.5 percent in the previous 
year. The renewable energy sector also currently provides 
170,000 jobs, a figure that is expected to rise.



Expected Skill Impact

Upgrading or additional audit and engineering consultancy skills 

Significant increase in number and levels of technical design, assessment  
and installation skills

Significant increase likely in gas turbine generation skills. Also significant  
increase in geo-sequestration system skills (petroleum and chemical  
engineering) if technology is proven commercially.  

Significant upgrading of existing electrician and plumbing skills required, but 
limited numbers unless the scale of funding for the measures is increased.

Specialised skills at design stage but fall within skill range of existing designers.  
Limited number of manufacturers with design in Australia

Upgrading of design, building and rating skills to meet increasingly stringent 
requirements.  

Significant increase in skill levels across all building disciplines but currently  
low activity

Significant additional chemical engineering skills. Limited number of 
manufacturers

Significant upgrade of mechanic skills for conversions and CNG buses but low 
level of activity.  Potential increase in new auto-electrical skills with increased 
hybrid –electric vehicle uptake

Low

Greenhouse Intervention

Economy-wide/multi-sector 
energy efficiency

Renewable energy generation 
(primarily electricity)

Reduced greenhouse intensity  
of fossil fuel generation 

Residential scale renewable 
energy

Retail appliance and commercial 
equipment energy efficiency

Improved residential housing 
energy/greenhouse performance

Improved commercial building 
energy/greenhouse performance

Biofuels (bio-ethanol, biodiesel) 

Fuel efficient vehicle technologies 
 

Carbon sinks (reforestation)
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Source: WRC (2007)

7.0 Appendix B:  
Expected Impacts  
on Workforce Skills by  
Reducing Greenhouse Emissions
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