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Functional Skills Training Needs Analysis
Methodology and scope
By consulting with a range of stakeholder groups and conducting primary and desk-based research, the Project seeks to:

(i) Conduct a functional skills and training needs analysis of the current and expected future roles and skills required to undertake, report and implement energy assessments as part of mandatory government energy efficiency programs. 

(ii) Undertake an analysis of existing training provision services. This has been documented in a training services analysis.

(iii) Propose a plan to address the training needs identified which recommends options aimed at addressing the identified training and skills gaps in energy efficiency services. 

This Training Needs Analysis Report reviews the availability of skills used by individuals and teams to conduct energy efficiency assessments that address the requirements of the Australian Government’s Energy Efficiencies Opportunities program as well as mandatory state government based energy efficiency programs. It also discusses the existing and emerging training needs of the business community in Australia following introduction of the National Greenhouse and Energy Reporting Scheme (NGERS) and the proposed introduction of the Carbon Pollution Reduction Scheme (CPRS).  

Project findings
The Project has found that the greatest demand for skills is for:

· Technical research and investigation (e.g. Energy mass balances);

· Installation and use of monitoring equipment; and 

· Identifying potential opportunities.

This is most prevalent in:

· Mining (where there is a widely reported shortage of all functional skills); and 

· Commercial, Retail and Services Sector.

There is a combination of skills gaps and skills shortages.  

Industry entities are currently drawing on Energy Services Providers to help address their internal skills gaps and shortages.

One of the emerging concerns is that where there are personnel with the skills to conduct assessments, they lack experience. 

In addition there are knowledge gaps to be addressed.  For Industry using Energy Services Providers, the knowledge gaps relate to:

· Understanding of their (industry’s) own equipment and processes (where consultants have Government program knowledge) and

· Government program knowledge (where consultants have understanding of an entity’s equipment and processes).

Another emerging concern relates to lack of experience, or newness to the field, with a perceived shortage of very experienced people, especially in some sectors, and during times of significant activity. 
Both Industry and Energy Services Providers report that learning-on-the-job has been a significant method of skills development. In addition, Industry reported that they value government workshops highly as a preferred method for acquiring new skills. Energy Services Providers use a wider range of skills building processes than Industry including seeking continuing professional education from a professional body. The questionnaire results showed that formal University and VET courses and off-site short courses were usually amongst the least preferred methods of skills development for industry and Energy Services Providers staff already working.

There is emerging demand for accreditation and /or quality assurance relating to a clearly defined set of energy efficiency assessment skills.  
· From an education and training perspective the clear articulation of the skills required for energy efficiency assessments is essential to structure quality education and training initiatives. 
· Industry is seeking a list of accredited energy service providers.
· Finally, there is a building body of evidence to suggest that minimum standards for energy efficiency assessment professionals should be developed and that the existing Australian Energy Audit Standard needs to be updated.
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1. The Long Term Strategy for the Development of Energy Efficiency Assessment Skills Project 

1.1 Introduction

As part of the National Framework for Energy Efficiency (NFEE), the Department of Resources, Energy and Tourism (the Department) is seeking to develop a long term training strategy that addresses the current and future needs of the industry, the energy services sector and training providers for the Development of Energy Efficiency Assessment Skills. This Long Term Training Strategy for the Development of Energy Efficiency Assessment Skills, the Project, aims to develop strategies to ensure an appropriate supply of people with energy efficiency assessment skills within industry and energy efficiency service providers, in both the short and long term, to meet the expected increase in demand for energy efficiency services and prepare industry for a carbon constrained economy. 

The findings of this project will inform the delivery of measures 1.1.2 and 1.2.1 of the National Strategy for Energy Efficiency (NSEE). 
1.2 Scope of Project

Throughout the last two years, with the announcement of the Skills for the Carbon Challenge initiative and the release of many other reports and studies, the Commonwealth Government has clearly identified the need to increase the uptake of specialised skills associated with sustainability and adapting to climate change. This will affect the skills and training needs of the workforce and availability of those with the skills required for energy efficiency assessments and related occupations.

The project is developing strategies to ensure that there is an appropriate supply of energy efficiency assessment skills (including both the quality and quantity of skills) within industry and energy efficiency service providers, in order to:

· meet the expected increase in demand for energy efficiency services over coming years; 

· help prepare industry for a carbon constrained economy; and 

· increase the benefits delivered to industry from carrying out government energy efficiency assessment and reporting requirements.  

This project focussed on mandatory Government energy efficiency assessment programs where entities used more than 0.1PJ of energy in one year, although the research has also sought to identify the skills and training needs related to the energy efficiency and data collection aspects of the National Greenhouse and Energy Reporting Scheme (NGERS) and the proposed Carbon Pollution Reduction Scheme (CPRS).  

The project scope is to: 
1. Conduct a functional analysis of roles and skills required in relation to undertaking, reporting and implementing energy efficiency assessments, identifying specific skills sought by industry in relation to energy assessments. 

2. Undertake a training needs analysis to identify current gaps in skills and knowledge within companies and the energy services sector that are undertaking energy assessments as part of mandatory government energy efficiency programs; 

3. Propose a plan to address the training needs identified, recommending options to address the training and skills gaps in energy efficiency services. 

1.3 Scope of this Report

The project team undertook a training needs analysis to identify current gaps in skills and knowledge within companies and the energy services sector that are undertaking energy assessments as part of mandatory government energy efficiency programs.

This report addresses the training needs component of the scope of work shown below. It should be read in conjunction with the Functional Skills Analysis report which identifies the specific skills sought by industry and government in relation to undertaking, reporting and implementing energy efficiency assessments.  

1.3.1 Scope of work
Conduct a functional skills and training needs analysis of the current and expected future roles and skills required to undertake, report and implement energy assessments as part of mandatory government energy efficiency programs. 
Through desktop analysis, consultation and surveying of relevant stakeholders undertake the following; 
· Utilising the assessment methodologies required of mandatory government energy efficiency programs (ie EEO, EREP etc), identify specific skills sought by industry and government in relation to undertaking, reporting and implementing energy efficiency assessments (i.e. data analysis, opportunity identification, evaluation and investigation); and 
· Analyse the range of services and skills likely to be required by industry over the next five years with the introduction of NGERS and the CPRS.
1.4 The Energy Efficiency Agenda in Australia 

There are a number of Federal and State Government strategies, frameworks and programs that provide the energy efficiency policy response in Australia. Some of these are particularly focussed on large energy users (>0.1PJ per annum), and it is these programs that are the scope for this study. The following section summarises the main agenda and programs aimed at large users, with more detailed information on each program being provided in Appendix B.

1.4.1 National Framework for Energy Efficiency 

The National Framework for Energy Efficiency (NFEE) was developed in 2004 and aims to improve Australia’s energy efficiency performance; reduce energy demand, and reduce greenhouse gas emissions. The NFEE has been developed with the involvement of all government jurisdictions and key stakeholders and covers a range of policy measures that have been designed to overcome the barriers that prevent the market from delivering the economic potential of energy efficiency.

The focus for the framework is on demand side energy efficiency in the residential, commercial and industrial sectors and also addresses intermediate parties that can influence energy efficiency choices, such as energy retailers, builders, financiers and appliance suppliers.

NFEE has been rolled out in two stages. Stage One was approved by the Ministerial Council on Energy in 2004 and Stage Two was approved in 2007.

1.4.2 National Strategy for Energy Efficiency 

In October 2008 the Council of Australian Governments (COAG) agreed to develop a new National Strategy for Energy Efficiency (NSEE) to accelerate efforts in energy efficiency, to streamline roles and responsibilities across levels of governments and to assist in preparing households and businesses for the introduction of a proposed Carbon Pollution Reduction Scheme (CPRS). COAG endorsed the Strategy in July 2009. Measures within the strategy that intersect with this project include:

· Measure 1.1.2 Assist business and industry to ensure they have adequate knowledge, skills and capacity to meet the challenges of operating in a low carbon economy. Within this measure, element 1.1.2.a requires the identification of skills gaps by the NFEE and the development of a long term training strategy by mid 2010.  The outcomes of this project will contribute to both these activities. 

· Measure 1.2.1 Develop the National Energy Efficiency Skills Initiative (NEESI), for approval and implementation in 2010, as a comprehensive strategy to provide for the future skill requirements of a low carbon economy and the implementation of sustainability strategies. The outcomes of this project will be of direct relevance to the development of the NEESI.

The scope of the NSEE covers all areas of the economy where significant cost effective energy efficiency opportunities exist, i.e. commercial and residential buildings, appliances and equipment, industry and business, government, transport, skills, innovation, advice and education. 

1.4.3 Mandatory Energy Efficiency Assessment Programs 

There are a range of mandatory energy efficiency assessment programs at Commonwealth or State level. These programs (discussed in more detail in Appendix B) include:

· Energy Efficiency Opportunities Program (EEO - Federal Government)

· Queensland – Smart Energy Savings Program (SESP - Queensland)

· Water and Energy Savings Action Plans (W&ESAP – New South Wales)

· Environment and Resource Efficiency Plans (EREP - Victoria)

· Energy Savings Scheme (ESS - New South Wales)

1.4.4 Skills for the Carbon Challenge 
On the 23rd of April 2009, the Skills for the Carbon Challenge initiative was announced by the Australian Government to assist industries and the training sector to respond to the challenges of climate change. Skills for the Carbon Challenge provides national leadership in building the capacity of the tertiary education sector to supply the skills needed for workers and businesses to prosper in a low-carbon economy. This initiative supports:
· building an evidence base to assist Government and industry to respond to Australia’s emerging skills needs and support the transition to a low carbon economy; 
· developing and trialling qualifications and training resources in key industries such as 
plumbing, heating, ventilation and air conditioning; 
· establishing a voluntary certification program to recognise RTOs providing training 
in skills for sustainability; and 
· delivering the Skills for Sustainability Award to recognise educational providers that deliver outstanding nationally
1.4.5 Industry

In this report, Industry refers to those entities reporting under Australian mandatory energy efficiency programs.  Due to program confidentiality regulations, the sample surveyed for this project comprised those entities with reporting obligations under the EEO program (i.e. firms using more than 0.5 PJ of energy each year), many of whom also have reporting obligations under state based programs (<40%).  Industry entities who are required to report under state based programs but not the EEO program were not directly surveyed. 

The approximate
 number of companies registered in each of the programs
 is as follows:
· EEO: 210 companies;
· NSW W&ESAP: 167 companies;
· Vic EREP: 126 companies; and
· QLD SESP: 17 companies (first round).
A number of different industry sectors use energy at levels that require them to report against the EEO program.  These include entities in the following sectors: 
· Commercial, retail and services

· Manufacturing (food and beverage)

· Manufacturing (general – e.g. car manufacturing)

· Mining and mining support

· Oil refining and petrochemicals

· Resource processing including Oil & Gas extraction

· Transport, storage and construction.

1.4.6 Energy Services Providers

In this report, Energy Services providers (ESPs) refers to those organisations who provide energy efficiency assessment and other related services as part of their scope of services. They were identified either by having attended an EEO workshop or being listed on the EEO’s Energy Services directory. It is assumed that most ESPs also provide services related to State based programs.  

The ESPs covered a range of sizes, and states, including 7 companies that are large multistate, multidisciplinary service providers (such as Energetics, GHD
, Parsons Brinkerhoff). The remainder were smaller organisations with a few staff, and who tended to only operate in a few states.

1.5 Definitions

In identifying skills gaps and shortages for energy efficiency assessments, it is important to clarify the terminology used. This section defines a number of terms relevant to this study.

1.5.1 Energy Efficiency Assessment

Energy Efficiency Assessment can be defined as: Measuring and analysing energy use and energy losses in a process, facility or activity area in order to identify, investigate, evaluate, make the business case for and report on energy use and energy efficiency opportunities in an energy using entity in the mining, manufacturing, transport, construction, commercial, buildings and other sectors over time.

1.5.2 Energy Efficiency Assessment Skills

Energy Efficiency Assessment Skills can be defined as: Those skills that are needed to measure and analyse energy use and energy losses in a process, facility or activity area in order to identify, investigate, evaluate, make the business case for and report on energy use and energy efficiency opportunities in energy using entities (>0.1PJ) in the mining, manufacturing, transport, construction, commercial, buildings and other sectors over time. 

1.5.3 Knowledge, skills and competencies

Knowledge can be defined as: familiarity, awareness or understanding gained through experience or study. The sum or range of what has been perceived, discovered or learned.
 
Skill can be defined as: an ability to perform a particular mental or physical activity which may be developed by training or practice
.
Competency (also competence) can be defined as: the ability to perform tasks and duties to the standard expected in employment.  Demonstration of competence to the workplace standard often requires a combination of initial training (providing knowledge and skills) and experience.
Competency is usually seen to increase with experience. 
1.5.4 Functional Skills

Functional skills can be defined as: competencies that are transferable to many different work settings.
 
Functional skills in the energy efficiency assessment context are: the practical skills in a range of discipline areas that allow individuals and teams to confidently and effectively complete energy efficiency assessments.
The relationship between functional skills for energy efficiency and generic functional skill areas is shown below.
Table 1
Functional skills for energy efficiency and generic functional skill areas
	Energy assessment specific skills
	Generic functional skills

	Project Planning and Management
	Organisation Management - direct and guide a group in completing tasks and attaining goals

	Communication Planning and Implementation
	Communication - exchange, convey, and express knowledge and ideas

	Understanding Energy Use
	Information Management - arrange and retrieve data, knowledge, and ideas

	Identifying Potential Opportunities
	Design and Planning - Imagine the future and develop a process for creating it

	Decision Making 
	Research and Investigation -  search for specific knowledge

	Monitoring and Investigation
	Physical - to use hands or tools to build, repair, and invent


1.5.5 Skills Gaps and Skills Shortages 

Skill gaps occur where “existing employees do not have the required qualifications, experience and/or specialised skills to meet the firm’s skill needs for an occupation” 
 Skills gaps can occur when staff are not adequately trained or qualified to perform tasks, or have not up skilled to emerging skill requirements – particularly in relation to new technology and/or processes.  It is important to note that skills gaps do not simply relate to lack of formal qualifications. Employees in an occupation may have suitable qualifications for that occupation, but not the specialised knowledge, skills and experience needed to adapt to new technology and new methods of working.

Skill shortages exist when “employers are unable to fill or have considerable difficulty in filling vacancies for an occupation, or specialised skill needs within that occupation, at current levels of remuneration and conditions of employment, and reasonably accessible location”.

Skills shortages often occur for specialised and experienced workers.  They can coexist with relatively high unemployment overall or in the occupation. Skills shortages typically involve skills that require a significant period of training and/or experience.

Labour shortages occur when “there are not enough appropriately qualified candidates (employees) to fill needed jobs”.

2. Methodology for Training Needs Analysis

2.1 Introduction

In order to analyse the training needs, the project team first identified the specific skills sought by industry and government in relation to undertaking energy efficiency assessments.  This is described more fully in the Functional Skills Analysis Report. 
The skills were identified through a literature search, focus groups with a range of stakeholders (including government, industry associations and Industry and Energy Services Provider representatives) and validated through further consultation with industry and energy services providers. 

As well as validating the skills list, Industry and Energy Services Providers were asked to respond to a questionnaire in which they provided feedback on:

· Those who conduct energy efficiency assessments;

· Availability of skills within their organisation; 

· How they identified people with skills to conduct assessments (both internal and external); and

· How energy efficiency assessment skills are developed. 

2.2 Skills sought by Government and Industry – the Functional Skills for Energy Efficiency Assessments

The Project has identified 33 discrete functional skills (see Appendix C) that are used by individuals and teams to conduct energy efficiency assessments. These skills fall under the broad headings outlined below and are used across the seven stages of a generic energy efficiency assessment.

· Project planning and management - Ability to direct and guide a group in completing tasks and attaining goals of energy efficiency assessment

· Communication planning and implementation – Ability to exchange, engage, convey, and express knowledge and ideas in an energy efficiency assessment context

· Understanding energy use – Ability to arrange and retrieve data, knowledge and ideas, research and investigation of specific technical and financial knowledge

· Identifying potential opportunities – Ability to think strategically and creatively

· Decision Making – Ability to develop and assess business cases for implementation of energy efficiency opportunities 
· Monitoring and Investigation – Ability to install appropriate monitoring equipment and develop analysis systems

2.3 Industry and Energy Service Provider Questionnaires

2.3.1 Introduction

Two questionnaires were developed by the project team in conjunction with the Department, to be administered to Industry entities and to Energy Services Providers (ESPs). The Department also provided direction about the scope and size of the sample for each questionnaire. 

The instruments were piloted with a small sample. The feedback from the pilots was generally positive although they did highlight that the length of the questionnaires and time taken to complete them were a concern
. After consultation with the Department, the questionnaires were not substantially changed after piloting.  

It should be noted that the questionnaires relied on a self-assessment from respondents about the skills used to conduct energy efficiency assessments under the first round of the EEO and the state programs. The results of the EEO program assessments have not yet been externally validated which means there is some question as to the reliability of the self-assessment. There is a risk that the skills described as “available” are not of a suitable standard or quality and that skills gaps may therefore be greater than have been reported.  The assessments can be validated or disproved through a review of public reports and verification of those companies undertaking assessments under mandatory government programs, but this is not scheduled to occur until after this project is completed.
 
In documenting responses from both sets of questionnaires a number of “open responses” have been included. Some of the data presented in this report is a compilation of responses to open ended qualitative research questions. Qualitative research often provides anecdotal, unsolicited and interesting information, but is less exact than asking participants direct yes or no questions. 
While the statistics indicating the percentage of respondents that held a particular position are as accurate as possible, the nature of the interviews and responses does not make this an exact science. The statistics to support qualitative data have been calculated from the total number of responses to a particular question, rather than participant numbers as a whole, unless specified.
2.3.2 Industry questionnaire

The Industry questionnaire was sent to a contact list of key personnel from all participating EEO corporations, provided by the Department and additional research from the project team. A total of 152 responses (representing 106 companies) were received out of a possible 315 contacted (from 222 companies). It was important to have representation from both corporate and site personnel in order to obtain information about the full set of skills required. Those with the most information about the actual data collection and opportunity identification tend to be site personnel, whilst those with the knowledge of assessments across a range of sites and the financial analysis, decision making and project management are often corporate people. The respondents included 61% corporate level participants, 30% site level and 9% corporate with site. See table 2 below. A copy of the full questionnaire is given in Appendix M.

The industry sector representation is shown in the following table. 

Table 2
Summary of Responses to Industry Questionnaire 

	Industry Participant
	Number of Participants
	Percent

	Corporate only
	92
	61

	Site
	46
	30

	Corporate with site
	14
	9

	Total
	152
	100.0

	Sectoral Participation Analysis

	
	

	  Industry Participant
	Number of Participants
	Percent

	Commercial, retail and services
	27
	17.8

	Manufacturing (food and beverage)
	19
	12.5

	Manufacturing (general – e.g. car manufacturing)
	34
	22.4

	Mining and mining support
	25
	16.4

	Oil refining and petrochemicals
	6
	3.9

	Resource processing including Oil & Gas extraction
	26
	17.1

	Transport, storage and construction
	15
	9.9

	Total
	152
	100.0


2.3.3 ESP questionnaire

The Energy Service Providers questionnaire was sent to 117 small, medium and large multi-disciplinary consulting companies identified because they had attended EEO workshops or were listed on the EEO website as Service Providers. It should be noted that of these only about 70 are known to be actively involved in conducting or supporting energy efficiency assessments under the mandatory programs. A copy of the full questionnaire is given in Appendix N. Responses from 35 companies were received with a number of other firms advising they intended to respond but were struggling to find the time to do so. Responses were received from six (of seven) large multi-disciplinary organisations and 29 (out of 110) smaller/medium sized companies. The smaller companies who responded were mainly from the group of (70) active ESP’s questioned, and were considered to be representative of those in the larger group who could make a meaningful contribution based on practical experience of the mandatory programs. 
3. Training Needs – Availability of Skills

3.1 Who conducts Energy Efficiency Assessments?

Preliminary research into the functional skills for energy efficiency assessment (EEA) identified a range of roles and their associated disciplines involved in leading or participating in assessment teams. A comprehensive list of the various roles is shown at Appendix D. 

The industry focus groups undertaken as part of this study, and previous reports, showed that:
· A range of skills are required to conduct effective energy efficiency assessments and these  are typically applied by a group or team of people involved in an EEA. The necessary skills cannot be expected to be found in one person. The personnel involved may be sourced solely from within a company (company employees) or in combination with personnel from external product or Energy Service Providers (consultants); 

· Energy efficiency assessments are always conducted under the direction of an overall project manager although the scope of their responsibilities varies from company to company. 

Further investigation showed that:

· EEA are mostly conducted by workers holding a University qualification.

· The make-up of in-house teams varied from company to company, depending upon the industry sector, experience with energy efficiency in the past and resources available..  Personnel that were involved in EEAs included staff from a wide range of professional roles including engineering personnel and managers, Occupational Health and Safety (OH & S) and/or Environment Health and Safety (EHS) managers, business development managers, business analysts and sustainable development/corporate responsibility managers. This 

· Where external consultants from Energy Service Providers are involved in energy efficiency assessments they are usually University qualified from a much narrower range of disciplines. These are mainly engineering or technical professionals. 

3.2 Availability of Functional Skills in Industry

This section of the report addresses the two following questions:

· availability of skills within EEA reporting companies; and 
· availability of skills by specific sector groups. 

These findings should be considered in the broader context of skills and labour shortages currently being experienced in the engineering industry
. Skills and labour shortages are translating into a lack of available internal resources to manage and undertake assessments, leading to widespread use of external energy service providers. 

3.2.1 Availability of functional skills within companies 

Two hundred and ten companies
 have registered with the EEO program, and are required to undertake mandatory assessment and report the results. Approximately 310 companies/sites13 are required to report under the various state based programs. The results presented below are from a sample size of 152 who responded to the questionnaire, and who represent 106 reporting entities under the EEO program. Of these 4% of respondents were involved in the QLD SESP (6 out of the 17 registered for the program), 25% were involved in the NSW W&ESAP and 30% were involved in the Vic EREP program. So there was a good representation of companies able to comment on each of the mandatory Australian and State based EEA programs.

Figure 1 provides a snapshot of the responses. The detailed results are shown at Appendix E. Industry respondents were asked to assess availability and level of skills and how these changed over time before and after conducting an energy efficiency assessment. Given concerns noted above (in section 2.3.1) about the validity of the company self-assessment of levels, the findings below focus only on availability.
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Figure 1 Availability of functional skills in Industry

The questionnaire feedback indicates that:
· Twenty five percent of companies reported that they do not have the appropriate skills  to undertake technical research and investigation;
· Twenty three percent of companies reported that they do not have the appropriate skills in the installation and use of monitoring equipment;
· Twenty percent of companies reported that they do not have the skills to identify opportunities;
· Less than 20% of companies reported that they do not have the skills to understand and manage information about energy use including technical data collection and analysis;

· Feedback also showed skills gaps in project management and communication:
· Twenty percent of  of companies reported that they do not have conventional project management skills in-house;

· Less than 20% of companies reported that they do not have the skills to undertake financial research and investigation;
· Less than 10% of companies reported that they do not have project management skills relating to people management in-house; and 

· Less than 10% of companies report that they do not have communication skills within the organisation.
The availability of skills is generally greater in larger companies with the following exceptions:

· There was not a lot of difference reported between, medium, large and very large companies in regard to skills for the use of monitoring equipment;
· Large (85%) and medium (80%) companies reported having better skills for identifying potential opportunities than very large companies (74%), although given the subjectivity of the responses, and no independent clarification this finding is not conclusive. For example, it may be that staff in larger firms or some sectors may be more aware of their limitations.
· Availability of project planning and management skills level is similar irrespective of company size (medium, large and very large).

The greatest perceived skills gaps or shortages are:

· Understanding Energy Use; 

· Research and Investigation (Technical); and

· Installation and Use of Monitoring Equipment.

3.2.2 Skills gap or skills shortage within companies?

The questionnaire responses point to a stronger workforce skills base than had been reported anecdotally. The questionnaire asked Industry respondents to identify whether when they used Energy Services Providers it was because of skills shortages or skills gaps. From their responses it appears that (with some notable exceptions) less than 20% of industry companies use consultants to overcome skills gaps in each of the functional skills areas. (See also Appendix I). Yet most indicate that they engage ESPs, and many report serious shortage of time for skilled internal staff to contribute. So,it appears that while they may feel they have staff with the necessary skills, there is difficulty in gaining access to them internally.  

Once again, it should be noted however that this data is based on a self appraisal of skill levels, and has not been verified by independent review of the quality of the assessments undertaken, or the skills of those undertaking them. Other anecdotal evidence (such as industry and industry association comments and the quality of assessments submitted) suggests that in practice the availability and level of skills may be lower than reported in the results from the questionnaire.  

Industries are reporting a form of skills shortages, in that they are not able to access the skills that exist within their organisations to undertake energy efficiency assessments, or they need to supplement that internal skills base with external consultants.  The data in Table 3 provides a snapshot of the demand for additional skills for each of the major steps of the energy efficiency assessment.

Table 3
 Summary of Responses to Industry Questionnaire 

	
	Skills Gap
	Skills Shortage
	Shortage of time for Skilled Internal Staff

	Other considerations


	Project management - conventional
	20%
	11%
	60%
	9%

	Project management – people skills
	3%
	11%
	81%
	5%

	Communication Planning and Implementation
	17%
	9%
	63%
	11%

	Information Management
	19%
	14%
	55%
	12%

	Research and investigation - technical
	21% 
	13%
	61%
	5%

	Research and investigation - financial
	12%
	24%
	54%
	10%

	Design and Planning - Opportunities Identification 
	18%
	8%
	60%
	14%

	Monitoring and investigation
	26%
	3%
	66%
	5%


In order of frequency, the skills being sought from consultants to compensate for skills shortages (including those created by lack of time/availability of existing skilled staff) are:
1. Project Management – People Skills;

2. Research and Investigation – Financial;
3. Research and Investigation – Technical;
4. Communication Planning and Implementation;
5. Project Management – Conventional;

6. Information Management;
7. Monitoring and Investigation; and
8. Design and Planning - Opportunities Identification.
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In order of priority, the skills being sought from consultants to compensate for skills gaps are:
· Monitoring and Investigation
· Research and Investigation - Technical
· Project Management - Conventional

· Information Management
· Design and Planning - Opportunities Identification 
· Communication Planning and Implementation
· Research and Investigation - Financial
· Project Management – People Skills

The responses in this section, which include heavy dependence on contractors and lack of access to internal resources, may indicate that, at this stage, a significant proportion of respondents are yet to establish the frameworks to support ongoing activity in the energy efficiency area. It may be useful for further research to explore what resources and organisational frameworks might be preferred by firms for effective ongoing management and mainstreaming of energy efficiency. 

3.2.3 Availability of functional skills by specific sector groups 

The data was also disaggregated by sector. 

Overall, the Mining sector is reporting the greatest number of skills gaps of all sectors, followed by the Commercial, Retail and Services sector.  

The largest single gap was reported in the Mining sector in the area of Understanding Energy Use - Research and Investigation (Technical).  

Figure 2 Availability of functional skills by sector group

It should be noted that rather than necessarily being worse than other sectors the Mining Sector may in fact be better able to recognise skills gaps than other sectors due to experience in undertaking EEA. A better understanding of the true nature of what gaps and/or shortages exist in different sectors requires independent assessment, for example as part of the EEO verification process. 

Further research may also indicate that different sectors face different challenges and drivers. For example, the mining sector’s skills gaps may be influenced by its rapid growth, operation in remote locations, and high staff turnover. The commercial sector has traditionally focused limited attention on energy efficiency, and may need to build additional skills and capacity.
Table 3 below, provides a breakdown by sector where skills gaps are reported by more than 1/5th (20%) of companies. 
Table 4
Most Significant Gaps

	Mining sector

	Understanding Energy Use - Research and Investigation (Technical)
	54%

	Understanding Energy Use – Information Management/Data Collection
	42%

	Project Planning and Management (Conventional)
	36%

	Communication Planning and Implementation
	32%

	Project Planning and Management (People Management)
	32%

	Understanding Energy Use - Research and Investigation (Financial)
	30%

	Identifying Potential Opportunities
	29%

	Monitoring and Investigation
	29%

	Commercial, Retail and Services sector

	Monitoring and Investigation
	33%

	Identifying Potential Opportunities
	32%

	Project Planning and Management (Conventional)
	29%

	Understanding Energy Use - Research and Investigation (Technical)
	27%

	Understanding Energy Use - Research and Investigation (Financial)
	23%

	Transport, Storage and Construction sector

	Monitoring and Investigation
	33%

	Oil and Petrochemical sector

	Monitoring and Investigation
	25%

	Communication Planning and Implementation
	20%

	Manufacturing (Food and Beverage) sector

	Understanding Energy Use - Research and Investigation (Technical)
	22%


The disaggregated data appears to point to skills or labour shortages, rather than skills gaps. The Mining sector has reported a labour shortage overall and Industry Associations have reported labour shortages of engineers more generally.

3.3 Availability of Functional Skills in Energy Services Providers

Energy Service Providers (ESPs) were asked to identify whether or not they had used the functional skills to perform energy efficiency assessments and to evaluate the level of competence available for each of the skills rating them from None to Very Competent. These results are presented in detail in Appendix G.

In summary the results showed that Energy Service Providers self-assessed that there are no major skills gaps across the skills areas.  The skills which they reported, on average, as having at a lower level of competency (rating of less than 4 out of 5)
 include: 
· Project Planning and Management

· Negotiation to acquire necessary resources and support (within client organisation)

· Culture and behavioural change management for ongoing energy efficiency – employee engagement and communication (within client organisation)

· Understanding Energy Use - Research and Investigation (Financial)
· Non conventional financial and whole of business cost benefit analysis

· Monitoring and investigation 

· Ability to install appropriate monitoring equipment and develop analysis systems

Responses averaged skills levels across all staff in the organisation, with some respondents identifying that there was some variance at individual levels. There did not appear to be a significant overall difference in skill levels between large and small companies.
It should be noted again that the questionnaires relied on a self-assessment from respondents about the skills used to conduct energy efficiency assessments under the first round of the EEO and the state programs. The results of the EEO program assessments have not yet been externally validated which means there is some question as to the reliability of the self-assessment. There is a risk that the skills described as “available” are not of a suitable standard or quality and that skills gaps may therefore be greater than have been reported.  A review of public reports and verification of companies undertaking assessments under the mandatory government programs, where consultants played a key role, will provide further, more independent data regarding the true availability of skills. 
4. Training Needs – Addressing Skills Gaps and Shortages

4.1 Addressing Skills Gaps and Shortages in Industry

This section of the report describes different ways in which industry entities are responding to the skills gaps and shortages they are experiencing.  This includes:

· Use of external service providers; and

· Recruiting new staff.

4.1.1 Identifying Skilled Energy Services Providers 

The industry questionnaire asked how, when they were used, service providers were identified, and then what skills they wanted those consultants to bring to the assessments. 
Figure 3 shows how companies reported that they found suitable consultants. The responses suggest that consultants were used in approximately 50% of assessments.
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Figure 3 How Service Providers were identified

In line with the results of a study by McLennan Magasanik Associates (2008) it was found that many companies (more than 43%) used organisations that they had used previously. The next two methods were by recommendation from others in the industry (9.9%) and by tender (9.3%). Whilst the MMA study reported that many of the respondents had already consulted the EEO website, the industry survey in this study found that less than 2% of companies used that as their main source to identify a suitable consultant.

The need for consultants to have a specific and deep understanding of a particular process or sector was repeated a number of times as being important. This is also supported by “recommendations from other in the industry” being the second most popular method of finding a consultant.
4.1.2 Recruitment for energy efficiency skills

Industry participants were asked if, as a result of their company’s participation in one or more of the energy efficiency programs (and related programs such as NGERS), they had created a new position or adapted/expanded an existing position. The results showed that:
· Forty two percent of respondents had adapted an existing position;

· Twenty three percent had created an additional position;

· Two percent had expanded an existing position from part-time to full-time; and

· Twenty one percent had no change in positions.

Where an additional position had been (or would be) created participants were asked to say how that position would be filled. Results are shown in Figure 4.
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Figure 4 How positions associated with EEA are being filled in industry

Seventy one percent of respondents to this question indicated they would be filling the position internally. The results show that companies prefer to use existing staff to meet the needs of EEA specific roles. One of the implications of this is that should these staff require upgrading of their skills it will need to be through training that can be undertaken in manner suitable to busy site-based people.
Where companies are recruiting externally, they are seeking a range of skills, knowledge and experience as shown in Table 5. 

Table 5
Skills, experience and knowledge sought from new recruits

	Skills
	Experience
	Knowledge

	Chemical engineering skills

Data gathering, collation and management

MS Excel

Corporate change management skills

Strong inter-personal skills with the ability to influence teams, present valid and well documented strategies, assessments and studies 

To identify opportunities and implement decisively

To provide staff with accurate data for business opportunities

To develop key performance indicators to reach agreed goals
	Experience in energy management and data assessment

Implementation of energy efficient programs 

Project management 
	Prior knowledge of site and/ or related industry 

Familiarity with the programs and resource conservation technologies




4.1.3 How energy efficiency assessment skills are acquired in industry 

Industry participants were asked how internal staff members had acquired their energy efficiency skills. They selected from a list of options including:
· Part of professional qualification

· On-the-job prior to assessment

· On-the-job during assessment

· Other professional development including: 

· University/TAFE course undertaken outside of their qualification/degree;

· Professional development workshop/course provided in-house; 

· Professional development workshop/course provided by an external consultant or company (not University or TAFE); and

· Professional development workshop/course provided online (not University or TAFE).

Appendix F shows the complete suite of results for this question. The main findings are that:

· Just over half the respondents indicated that they acquired functional skills ‘on-the-job prior to assessment’ with the exception of monitoring and implementation skills where just over a third acquired the skills in this way;

· On average, just under half of respondents indicated that they acquired functional skills via a professional qualification. Again, Monitoring and Implementation was the exception with just under 40% indicating they acquired this skill through their formal training;

· About one third of respondents gained skills on-the-job by conducting assessments (with Monitoring and Implementation reported at just over 20%); 

· Between 16% and 30% of respondents reported use of the other professional development methods to acquire skills. 

One of the potential issues with significant levels of learning on-the-job, especially where this learning is not part of a formal accredited program, is that of knowing and guaranteeing the quality of the skills learned. Without a well designed on-the-job program, with appropriate assessment, it is difficult to determine the standard of the skills developed and they are likely to be highly variable. Again the effectiveness of this method of skills development related to energy efficiency assessments can, to some extent, be tested by independent evaluation during the verification process for the programs. 

4.1.4 Preferred Methods of Skills Development in Industry

Industry participants were also asked their preferred methods of skill/s development in each of the three general areas of: Management of Energy Efficiency Assessment Process (i.e. Project management, Communication, Collaboration and facilitation); Technical Knowledge/Input; and Financial Knowledge/Input. See also Appendix K. 

In order of importance, these are:

Management of Energy Efficiency Assessment Process 
1. External workshops run by the Government;

2. In-house business Improvement Programs or internal workshops;

3. Intensive face-to-face (F2F) short courses on-site;

4. Intensive F2F short courses off-site;

5. Continuing professional education by a professional body;

6. Online/externally provided course;

7. Take a formal VET or Uni course.

Technical knowledge
1. Learn on the job;

2. External workshops run by the Government;

3. Recruit staff who already have the skills;

4. In-house business Improvement Programs or internal workshops;

5. Intensive F2F short courses on-site;

6. Continuing professional education by a professional body;

7. Take a formal VET or Uni course;

8. Intensive F2F short courses off-site; and

9. Online/externally provided course.

Financial Knowledge
1. Learn on the job;

2. In-house business Improvement Programs or internal workshops;

3. Recruit staff who already have the skills;

4. External workshops run by the Government;

5. Continuing professional education by a professional body;

6. Intensive F2F short courses on-site;

7. Take a formal VET or Uni course;

8. Intensive F2F short courses off-site; and

9. Online/externally provided course.

4.2 Addressing Skills Gaps and Shortages in Energy Services Providers

This section of the report describes different ways in which Energy Services Providers are responding to the skills gaps and shortages in the marketplace.  This includes:

· Recruitment processes; and

· Developing capacity within their own employees.

4.2.1 Recruiting suitably skilled consultants 

Energy Service Provider participants were asked if, as a result of their company’s involvement in conducting energy efficiency assessments for one or more of the energy efficiency programs (and related programs such as NGERS), they had created a new position or adapted/expanded an existing position. Only the smaller companies responded to this question. The reason why larger companies did not respond to this question is not known. 

The results showed that about one third of the respondents had created new positions, and one company had converted staff from other positions into a role relating to NGERS and CPRS. 

Where an additional position had been (or would be) created participants were asked to rank how they would identify suitable staff. The ways of identifying suitable staff, in order were:

· Recommendations from colleagues; 

· Seeking experienced staff who are already working with other service providers;

· Rigorous Traditional Recruitment Process (advertising in newspapers, interviews, testing, trial period);

· Recommendations from contacts in the education system (University or TAFE); and

· Seeking to recruit engineering/technical graduates who have been at the top or near the top of their class.

Other ways of identifying staff included:

· Seeking long-experienced industry people who are ‘working to retirement’; 

· Word of mouth, networking;
· Seeking experienced staff within own organisation who are already working in an appropriate business; and
· Seeking experienced staff from industry especially heavy industries.
Energy service providers (especially smaller ones) clearly preferred to recruit experienced staff, who are known to have the relevant skills and experience, as opposed to new graduates. The reasons for this are likely to include:

· The need to be able to put them to income earning work straight away;

· A lack of time for experienced staff to provide training and mentoring for less experienced staff. 


This approach to recruitment by ESPs indicates that the industry may be unsustainable, and would not be able to effectively cope with significantly increased demand for EEA services. The heavy reliance on gaining access to people with existing experience during a period of rapid growth can cause significant stresses and adversely affect service quality. This drop in the quality of work from consultants due to demand and workload was mentioned in the free form questions of the industry questionnaire. 

4.2.2 What Skills are Sought When Recruiting Externally

Energy service providers were asked what they hoped applicants for externally advertised positions advertised externally would bring. Responses can be divided in to Skills, Qualifications, and Experience.  A sample of responses are provided below.

Skills
· Fundamental multi-discipline engineering skills (thermodynamics, electricity, chemistry,) plus industry experience;

· Ability to think laterally, see and relate to big picture and communicate and plan;

· Time management, adapt to change, interpersonal skills to get traction on a perceived “non core” activity;

· Workshop facilitation and project management skills such as scope, schedule and budget determinations;

· Technical skills to understand the issues of data collection, conversion of energy units and calculation of energy savings;

· Basic technical management and report writing skills;  

· Demonstrated initiative to identify and overcome problems such as energy data quality and integrity issues;

· Demonstrated knowledge and understanding of spreadsheet and project management and reporting tools. (eg MS excel, MS project or similar).

Qualifications
· Engineering degree in any discipline. We can train them in the other specifics ourselves.

· Analytical engineering degree 

· Conventional undergraduate engineering degree with specific postgraduate training in energy efficiency or sustainable energy

· Conventional undergraduate engineering degree with 4 years industry specific experience with a particular focus on project management and energy conservation projects

· Post graduate training in energy skills

· Undergraduate degree with postgraduate training in the field

· Undergraduate degree in process engineering, experience with statistics, 3-5 years industry and specific process knowledge

· Post grad degree in energy / sustainable energy / technology – masters or PhD level

· Mechanical or chemical eng with 5 years experience and 2-3 years experience in energy auditing.

· Mechanical & chemical engineers with 5-30 years technical and project (not management or non-technical) experience, with a focus on thermodynamics, heat transfer and energy systems.

Experience
· Prior industrial energy efficiency experience

· EEO previous exposure highly regarded

· Experience with statistics, 3-5 years industry and specific process knowledge

· Significant and hands-on experience in a related energy using field

· Years of specific industry experience.  Thinking outside the square.

· 4 years industry and energy management specific experience

· 3+ years experience in energy management 

· Knowledge and understanding of current standards for energy, environmental and financial auditing regulations

· Minimum 5 years experience in either energy, electrical engineering, mining engineering, metallurgy, and chemical engineering or environmental. 


4.2.3 Availability of Energy Efficiency Assessment Skills in Graduates

Energy service providers were asked to provide information about the availability of energy efficiency assessment skills in graduates. None of the respondents felt that new graduates were fully competent to undertake key tasks and follow up queries. There was a general consensus that support and additional training was required.

Energy service providers ranked the skills areas they most regularly found lacking in University/TAFE graduates as follows:

1. Energy efficiency and opportunity identification (as a distinct skill);

2. Workshop and meeting facilitation;

3. Report and documentation writing;

4. Non conventional financial analysis - whole of business cost benefits analysis;

5. Technical report writing;

6. Engineering understanding and process analysis ;

7. Financial analysis (e.g. payback period, IRR, NPV etc);

8. Project management - timelines/budgets etc;

9. Team assembly and personnel linkage;

10. Information presentation skills (presentations/communiqués etc);

11. Project planning;

12. Data collection and analysis – statistical analysis (including representative sampling), benchmarking, energy/mass balance, metering);

13. Data collection;

14. Communication planning;

15. Resource identification.

4.2.4 Skills acquisition and development in Energy Services Provider sector

Energy Service Providers were asked how their consultants had acquired their energy efficiency skills. The detailed results are reported in Appendix H. As with Industry, they were asked to choose from a list of options including:
· Part of professional qualification

· On-the-job prior to assessment

· On-the-job during assessment

· Other professional development including: 

· University/TAFE course undertaken outside of their qualification/degree 

· Professional development workshop/course provided in-house 

· Professional development workshop/course provided by an external consultant or company (not University or TAFE) 

· Professional development workshop/course provided online (not University or TAFE).

A significantly higher proportion of ESP personnel gained skills on-the-job prior to conducting assessments. For most skills this was at levels of around 84%, with the exception of conventional project planning and management at 73%.  

They reported that skills were also acquired on-the-job whilst conducting assessments (just under 50% on average). 

One third to half of respondents acquired skills as part of their professional qualification. 

ESPs reported higher levels of skills acquisition through other professional development processes than Industry. However it is acknowledged that accreditation plays a larger role in ESPs than Industry.

4.2.5 What are the preferred methods of skills development by Energy Service Providers?

Energy Services providers were asked their preferred methods of skills development in each of the three general areas of: Management of Energy Efficiency Assessment Process (i.e. Project management, Communication, Collaboration and facilitation); Technical Knowledge/Input; and Financial Knowledge/Input. See also Appendix L. 

In order of importance, these are:

Management of Energy Efficiency Assessment Process
1. Learn on the job;
2. In-house business Improvement Programs or internal workshops;
3. External workshops run by the Government;
4. Recruit staff who already have the skills;
5. Continuing professional education by a professional body;
6. Intensive F2F short courses off-site;
7. Online/externally provided course;
8. Take a formal VET or Uni course.
Technical Knowledge
1. Learn on the job;
2. Recruit staff who already have the skills;
3. Continuing professional education by a professional body;
4. In-house business Improvement Programs or internal workshops;
5. External workshops run by the Government;
6. Intensive F2F short courses off-site;
7. Take a formal VET or Uni course;
8. Online/externally provided course.
Financial Knowledge
1. In-house business Improvement Programs or internal workshops;
2. Continuing professional education by a professional body;
3. Learn on the job;
4. Recruit staff who already have the skills;
5. Take a formal VET or Uni course;
6. Intensive F2F short courses off-site;
7. External workshops run by the Government;
8. Online externally provided course.
4.2.6 Adequacy of Energy Services Providers’ skills

The desktop research had shown
 a general concern amongst industry that there would be a shortage of skills amongst the energy service providers during the time the mandatory energy efficiency assessment programs required the assessments to be done. The industry questionnaire asked whether sufficient skills had been available within the energy service providers, and how well consultants were perceived to have performed. The detailed results are presented in Appendix J. 
In summary, Industry reported that the four stages where consultants were used the most were:
· Project planning and management (48% of companies);
· Understanding energy (55% of companies) ; 
· Identifying potential opportunities (62% of companies); and
· Detailed investigation (49% of companies). 
In each of these stages 70% or more of respondents who said they used consultants reported that the consultants played a major role in that stage of the assessment. 

The results also showed that between 47% and 61% percent of respondents (depending on skills area) rated the consultants performance as Adequate, and between 35% and 50% rated the consultant as performing Very Well. It should be noted that these are subjective ratings. Again satisfactory performance or not could only really be determined by independent verification of the assessments, especially the part where the consultant played the major role.

Those participants who rated the consultants as performing as “Not Very Well” were asked to comment on why they felt this. Twenty three responses were received to the open comment question about why they felt the consultant did not perform well. Below are sample responses which are indicative of the broader responses.
Skills
· Did not have adequate skills, not vey good at communicating to non-energy experts, took too long
· Had technical skills but lacked managerial skills, poorly organised, poor time management, had to be followed up constantly, poor project management skills consultant had difficulty in summarising the data found

· General skills shortage 
· Understanding energy use - did not have adequate skills as local reps were new to field, also took on too much work despite having engaged 10 months prior to deadline.  Poor QA processes evidenced by a sub-standard tracking database.

Knowledge and experience
· It took a great deal of time to get the consultant up to speed with the complexities of the business. The consultants we were dealing with were fairly junior and inexperienced.

· Process knowledge & opportunities were better represented by in house personnel.

· Quality of the work provided was sub-standard for a number of reasons: The inability of the consultant to understand the company structure and corporate decision making process. Lack of understanding of key legislative issues, such as the definition and classification of an opportunity. Lack of attention to detail, especially in an inability to be within plus/minus 30% accuracy and 95% confidence. It has been acknowledged in discussions with the consultant company, that the failures were a result of inexperience, lack of time and lack of supervision.

Other
· Heavy turnover in consulting staff at our original consulting firm forced us to change firms to maintain some vestige of continuity

One of the themes emerging from the comments related to the level of skills due to a lack of experience, or newness to the field. There was perceived to be a shortage of very experienced people, especially in some sectors, and during times of significant activity (i.e. the first round of EEO). 

There is a need to increase the experience and skill levels of professionals in this area. This could be achieved by “mentoring” from experienced assessment consultants and professionals. These experienced personnel are, however, in heavy demand for undertaking assessments.

4.3 Other issues emerging from the research

4.3.1 Quality assurance in EEA
The research has highlighted that it is difficult for industry companies (especially smaller firms) to determine the skills they require for energy efficiency assessments and to have confidence that they are employing in-house personnel and external consultants that have the required level or quality of skills and experience. 
The industry survey received several comments related to a desire for a list of accredited energy service providers. One open response requested a “List of rated/accredited energy service providers”.  Another was clearly seeking an independent validation of consultant skills.


A study entitled “Accreditation Feasibility and Guidelines Research For the Energy Services Sector” was undertaken in 2008 for NFEE and RET by the National Centre for Sustainability at Swinburne University. One of the most important findings of that research was that it would not be possible for a single system to test and train for the broad spread of skills inherent in the sector while those skills remained unclassified. The sector was seeking the mapping and categorisation of all skills inherent in the ESS either as a precursor, or as an alternative to, accreditation. 

The report also stated that while industry accepted that an accreditation system could be beneficial, they expressed no desire within industry to fund an accreditation system. 
There are a number of accreditation systems in place in other countries (see also the Desktop Analysis of Functional Skills Report). The renewable energy design and install industry, which has similar issues and barriers to the energy services sector, has been able to develop a successful accreditation system for its members. This accreditation system, developed originally with funding support from the Government is administered by the Clean Energy Council (formerly the BCSE), a professional body representing members of the renewable energy industry and has been running successfully for a number of years. 
One of the main issues identified in the Swinburne report, that of identifying a clear set of skills by which users can determine the skills required, has been addressed by this study.

Analysis by this project has shown that the requisite skills and experience to establish the necessarily complex system do exist in industry, members of the energy services sector, and academia. If funding was made available, an effective accreditation system for energy efficiency assessment specialists could be developed. 

4.3.2 Relationship between skills and training
From a training perspective the clear articulation of the skills required for energy efficiency assessments is essential to structure quality training initiatives. This is discussed further in the Training Services Analysis Report.

4.3.3 Independent standards

The focus groups and consultations identified a strong demand for minimum standards for energy efficiency assessment professionals.  The Australian Energy Audit Standard (AS/NZS 3598 2000) was last updated in 2000 and is considered out of date by ESPs and Industry etc with respect to energy efficiency assessment skills. It is believed that it does not provide a reliable benchmark for quality assuring the functional skills required for Energy Efficiency Assessment. 
The present Energy Audit Standard is an overview document rather than a detailed Standard. It is well-suited to a potential client of an energy audit, rather than an assessor. It lists in detail the types of data a client should collect for an auditor, as well as the organisational systems that should be in place so that the client organisation can implement the recommendations of the audit. The Standard specifies three levels of audit, and recommends processes to be followed for reporting of outcomes to the client. The Standard does not provide detailed guidance for the audit methodology, but presumes the auditor is competent. The Standard is also advisory in format. 
Past experience has shown that many clients of energy audits have not carried out the data collection tasks listed in the Standard, nor have they established the organisation frameworks recommended. The result has been that many audits have allocated most of their time to basic data collection, with limited time for detailed analysis and development of comprehensive recommendations. Further, many auditors have failed to engage effectively with their clients to work through their recommendations. A common complaint has been that in-house staff cannot replicate the auditor’s costings, or there are practical problems with implementation that were not understood by the auditor. So many audit recommendations have not been implemented. 
The Standard presumes an audit is a focused technical assessment that involves review of major energy-using systems and preparation of recommendations for action. It provides no guidelines for methods of financial assessment, other than suggesting a range of accuracy for energy saving estimates. It does not consider the broader approach to assessment that is now commonly required. Indeed, it could be said that an audit according to AS/NZS 3598 could comprise one small part of an energy efficiency assessment as required by programs such as Energy Efficiency Opportunities. 
There is widespread recognition that the Australian Energy Audit standard needs to be updated, and it is already one of the strategies out forward in the National Strategy for Energy Efficiency. The standard should be upgraded to one or more standards that align with the methodology, functional skills, key elements and requirements of the EEO and the State programs.  
The International Organization for Standardization (ISO) has recognized the high need for an international energy management standard and is introducing ISO 50001 which can be very helpful in commercial energy management
. To help companies reach targets in energy use reduction and carbon emissions, ISO 50001 can be used by corporations, supply-chain partnerships, and energy service utility companies. The new energy management standard could be used in the supply chain to be able to compare efficiency when it is implemented. Being an international standard, the ISO 50001 will enable multinational organizations to have a consistent methodology in identifying and implementing energy efficient improvements. 
It is important when developing the new standard/s to note that work is progressing on this ISO standard, and those responsible for developing the Australian standard should move fast to engage with them (ISO) to see if there are mutual benefits to be gained through cooperation. It would be much better if our requirements were considered in the development of an ISO standard, so that we minimise differences and avoid conflicting requirements.

5. Emerging issues and conclusions

5.1 Findings

The research findings tell us that the greatest skills gaps or issues are:
· In the areas specific to energy efficiency and energy data collection and analysis (EMBs, data analysis) rather than the more general engineering and management disciplines.
· In most sectors (except manufacturing and resource processing) in skills related to the assessment, installation and use of appropriate monitoring equipment (temporary or permanent). 

· Across the board in the mining sector; and
· In the development and promotion of the business case for EEA to senior management extending to the integration of EE findings into cross-business operational plans.
The research also tells us that one of the consequences of this last gap is that even where skills exist there are other factors that contribute to conducting timely quality energy efficiency assessments.  
There are predicted skills gaps at the trade level (operator/supervisor) as Energy Efficiency becomes mainstreamed across all business processes.
Finally, there is a building body of evidence to suggest that minimum standards for energy efficiency assessment professionals should be developed and that the existing Australian Energy Audit Standard needs to be updated.
5.2 Reliability of findings about skills levels

Results presented in this report are based on a self assessment of skills and so provide an indication of known skills gaps which should be addressed. An independent assessment of the skill levels is required to determine the actual situation, because people “may not know what they don’t know”. The verification processes of the mandatory programs should provide information about the quality of the assessments undertaken, and enable to opportunity to acquire additional information about the level of skills of those involved. It is recommended that a separate, but linked or embedded, process be undertaken during the verification of the compliance requirements to specifically assess the skills levels indicated through the quality of the assessment. During the verification process additional information should be sought from industry participants and consultants involved with the assessments regarding their approach to the assessment, methodology used, and the experience and training of those involved. Undertaking this additional investigation for a range of company sizes across a range of sectors will provide additional valuable information regarding the true skills availability and levels of those involved in energy efficiency assessments.

This is the second of four reports that present the findings of the project. The other reports include: 

· A preceding Functional Skills Analysis report – which identified the skills used/needed by individuals and teams to conduct energy efficiency assessments that address the requirements of the Australian Government’s Energy Efficiencies Opportunities program as well as state based energy efficiency programs. 

· A subsequent Training Services Analysis report – which assesses the different modes of training currently available to Industry and Energy Services providers to meet current and emerging demand for development of energy efficiency assessment skills; examines linkages and information sharing amongst stakeholders in the sector; considers the impact that forthcoming legislative and regulatory changes will have on the market; and reports on issues relating to training access; and 
· A final report that recommends options aimed at addressing the identified training and skills gaps in energy efficiency services. 
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There are many consultants out there who are quite generic...i.e. plenty of knowledge on EEO requirements but little knowledge of our specific industry.  We chose our consultant based on their expertise in our industry. We then asked they bring themselves up-to-date with EEO requirements by attending a workshop, which is quite easy to learn for anyone


Industry questionnaire respondent





We have the skills to complete the assessments. However to complete the assessment correctly it demands significant resources that are already in high demand for our normal business activities.


Industry questionnaire respondent











There are many consultants out there who are quite generic...i.e. plenty of knowledge on EEO requirements but little knowledge of our specific industry.  We chose our consultant based on their expertise in our industry. We then asked they bring themselves up-to-date with EEO requirements by attending a workshop, which is quite easy to learn for anyone


Industry questionnaire respondent





The key factor is time. There are essentially no experienced people out there, so I have to train most staff from scratch. It takes 3-4 years to turn a graduate into a useful consultant. This imposes serious limitations on growth…


Energy Services Provider questionnaire respondent





As this is a new initiative by the government experienced people were difficult to source and they were all very busy …


Industry questionnaire respondent





Most skills needed in our organisation can really only be developed from experience and working with experienced operators. There is scope for placement within energy intensive organisations to develop an appreciation of the level of detail required to meet all of the ongoing compliance requirements.    


Energy Services Provider questionnaire respondent





EE is looking for the last 5-20% of equipment performance. It is therefore, by definition, mostly, advanced engineering – doing a better job than was done when the plant was designed or determining why a plant is off-spec. 


Energy Services Provider questionnaire respondent





“There is a huge conflict of interest with [ESPs]. They will promise the earth and without any formal qualifications how do you know if they can deliver. I completed a training course in the US run by an industry body … and received accreditation …. I do not know anything of that sort available in Australia.”


Industry questionnaire respondent





“The urgency to reduce GHG emissions, the reality of higher prices from reduced availability of fossil fuels, and the need to promote efficiency and the use of renewable energy sources provide a strong rationale for developing this new standard, building on the most advanced good practices and existing national or regional standards.” 


Alan Bryden, ISO Secretary-General 








Generally it was felt that within the service providers (consultants) there were a limited number of staff with the required capability; which meant that delegation of workload to these staff resulted in decreasing accuracy and quality of assessments.


Industry questionnaire respondent
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�	 Department of Education, Science & Training (2002) Nature and Causes of Skills Shortages, - available from � HYPERLINK "http://www.skillsinitiative.gov.au/documents/nature_causesskillshortages.pdf"��http://www.skillsinitiative.gov.au/documents/nature_causesskillshortages.pdf�
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�	 The Survey Respondents reported concern with the length of the questionnaires and the Project team noted a resulting issue was the volume of data they generated.  


�	 Another mechanism for measuring quality is the use of a relevant standard, however, the Australian Energy Audit Standard was last updated in 2000 and does not provide a benchmark for quality assuring the functional skills required for Energy Efficiency Assessment. 





�	 Workers may also hold VET qualifications, however, those workers who only hold a VET qualification and work at a trade or technician level are less likely to be involved in assessments, although they are expected to be involved in the implementation of the recommendations/changes arising as a result of assessments. 


�	 Kaspura, A., 2008, The Engineering Profession: A Statistical Overview, Fifth Edition, Barton, ACT: Engineers Australia, 2009


�	 Registration numbers for programs are approximate as they fluctuate due to sales, acquisitions and other factors.


�	 This is where an assessment team member has the skills to undertake a task, but does not have sufficient time to spend on achieving the required quality.


�	 Other reasons for using consultants included things such as: The need to evidence independence in case of audit; Additional expertise and fresh eyes; Specialist trade, electricians used, etc.  


�	 The average skill level was not ranked below 3.


�	 11% or respondents did not respond to this question.


�	 E.g. MMA report (2008)


�	 More information about this standard is available from http://www.iso.org/iso/hot_topics/hot_topics_energy/energy_management_system_standard.htm 
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