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RESEARCH AND FINDINGS

Overview

Introduction

The Skill Profiles Project Outcomes

This project is part of a broader initiative funded by the National Science
Foundation (NSF) to ensure the availability of a qualified energy workforce now
and into the future. With an emphasis on two-year colleges, NSF’'s Advanced
Technological Education (ATE) program focuses on the education of technicians
for the high-technology fields that drive our nation’s economy. The following
are the overall outcomes targeted by this project team:

« Create skill profiles needed for energy management careers that are
consistent with the current and future needs of the public, employers,
and the economy for two specific areas of occupational responsibility:
Energy Program/Project Management and Commercial Building
Analysis.

«  Verify the focus group input by written survey and other feedback
methods, to confirm that the skill profile data is accurate and represents
the occupation and industry as a whole.

« Generate a report for energy management employers, labor unions, and
educators showing the skill profiles, the development process, and the
data used to support the profiles.

Enhancing Programs, Curriculum, and Workforce Quality

The completion of skill profiles described in this document represents phase
one of the overall work undertaken by this NSF-funded project. Phase two is
the development and improvement of training and curriculum based on the
skill profiles. This work, which is described in the second part of this document,
uses the skill profiles as the foundation for developing and enhancing
postsecondary courses, programs, and assessments.

Collectively, these activities help ensure that college programs are current and
relevant to the skill and career needs of energy management professionals,

so that Washington state employers have access to a highly qualified energy
workforce. The project employed a rigorous development and verification
process and the results have been widely disseminated. The project outcomes
are appropriate for replication, adaptation, and adoption by interested
stakeholders in other states, regions, and nationally.



Context
The Context for Skill Profiles

The energy industry is undergoing significant technological, social, and
organizational changes, and these changes pose challenges to the industry’s
ability to attract, develop, and retain a qualified workforce. Current and future
investments in updating the electrical grid, equipping consumers with the
ability to monitor and control their own energy use, and a growing interest in
integrating renewables and boosting energy efficiency all have implications
for the workforce expectations of utilities, energy service companies, and
suppliers. Skill profiles provide a systematic approach to help employers and
educators identify the nature of those shifting expectations and the associated
skill requirements needed by employees now and into the future. In short,
skill profiles offer a method to help companies, employees, and education and
training institutions understand and adapt to a changing workplace.

Washington state was an early national and regional leader in the development
and use of formal methods for identifying the knowledge, skills, and

abilities required of employees in certain occupations, such as through the
development of industry-defined skill standards, and through efforts to convert
that information into enhanced curriculum and training opportunities through
processes such as DACUM (Develop a Curriculum) models.

Skill profiles — a derivative of these earlier proven models - are an innovation
created directly through this NSF project. While skill profiles are similar to

skill standards and DACUM models, they include new features that afford
enhanced user flexibility, novel curriculum and training development inputs,
and efficient program development tools. These features, described below,
are intended to offer an alternative approach aimed at improving the ability of
the energy industry, employers, and educators to identify and provide high-
quality education and training that will ensure that current and future energy
employees are well-equipped to succeed in the modern energy workplace.

1X31NOD - SONIANI4d ANY HOYV3S3d



RESEARCH AND FINDINGS - CONTEXT

What Are Skill Profiles?

Skill profiles are the industry-identified, occupation-specific knowledge, skills,
and abilities that an individual needs to succeed in the workplace. These

skill profiles are critical to improving workforce skills, keeping pace with
technological and market changes, enhancing the competitiveness of energy
employers, and supporting employee career development. To be effective,
skill profiles must be derived from research and direct input from experienced
employees and subject-matter experts (SMEs) who have deep knowledge of
the work.

Skill profiles answer two critical questions:
«  What do workers need to know and be able to do to succeed in today’s
workplace?
«  What are the highest-priority skills and qualifications needed for
success?
With this fundamental information:
« Employers know whom to hire or where to focus their limited training
dollars.
« Employees and new entrants to the workforce know how best to
improve their own performance.
+  Educators know what content students and incumbent workers must
master to gain employment and to enhance their careers.

Why Are Skill Profiles Important?

In today’s energy workplace, jobs that once were relatively static and
narrowly defined have become broader and now require the ability to apply
high-performance work processes, an expanded knowledge base, and the
ability to rapidly acquire and apply enhanced skills on the job. Because skill
profiles reflect changing workplace realities, they are a tool that can be used
by applicants and employees to adapt to shifting work requirements and
incorporate new learning that will help maximize employee productivity,
retention, and career options.

Updating skills and knowledge is now a lifelong endeavor, causing many
employers and employees to spend more effort, time, and money on education
and training. Skill profiles provide benchmarks for making education and
training decisions; shaping curricula; and directing funds toward high-priority,
high-impact education and training investments.

Looking across the energy industry, the systematic approach used to develop
skill profiles provides a standardized method to identify core skills for specific
occupations that can be applied across many organizations. As an industry-
wide benchmark, skill profiles provide a tool that ensures greater portability of
knowledge and skills across geographic areas, companies, and careers.



Benefits and Uses of Skill Profiles

Skill profiles benefit all stakeholders — business, educators, labor, individuals,
and the government. The success of a skill profiles development project

and its usefulness to the community depends on the full participation

and commitment of all stakeholders. That means a shared commitment to
designing, confirming, and implementing the results of skill profile projects
within and across partner organizations, and evaluating the effectiveness of
these collaborative efforts.

Benefits for Employers

Employers can use skill profiles to establish personnel qualification requirements
and job descriptions. Interviews, performance reviews, and productivity can be
evaluated and assessed to a higher degree of accuracy and efficacy.

Employers are also able to identify core competencies and their expectations
about workers' skills and abilities. By matching skills and competencies to
critical work functions and key activities, employers can work in partnership
with employees to enhance their skills and pursue greater organizational
efficiencies and productivity. In addition, employers use skill profiles to:
« Align personnel qualification requirements with nationally
recognized certifications.
« Design or modify employee training.
« Simplify measurement of employee training effectiveness.
« Assess employee skill levels based on industry-defined work
elements and priorities.
«  Match employee skills to the work that is required.
«  More easily document employee skills, training needs, and
performance criteria.
« Improve employee satisfaction, morale, and retention by
clarifying expectations.
« Improve work quality, productivity, and competitiveness.
+ Initiate or enrich partnerships with key labor, education, government,
and community stakeholders who can support workforce development
at an organization.

1X31NOD - SONIANI4d ANY HOYV3S3d



RESEARCH AND FINDINGS - CONTEXT

Benefits for Educators

Because the competencies, skills, and assessments were identified as being
important for job performance and career success by professionals in the field,
educators can confidently integrate these elements into their curricula. This use
of profile data for curriculum and assessment development is part of a broader
process to establish a collaborative working relationship among educators and
employers. Important discussions about new program content and delivery,
and upgrading existing courses to maximize the benefits and effectiveness for
educators and stakeholders, are among the anticipated long-term outcomes.

Educators can use skill profiles to:

« Provide effective, targeted instruction.

« Develop benchmarks for certificates of competence earned by students.

« Communicate to students and other faculty what companies expect of
employees.

« Develop and evaluate existing curriculum and programs based on
industry needs.

« Develop assessments to evaluate skills, knowledge, and abilities in
classrooms and internships.

« Develop a common language on workforce preparation with business
and labor.

« Improve relationships with local businesses, labor unions, other
educators, and agencies.

« Provide students with current, specific, and highly relevant career
education and counseling.

Benefits for Labor Unions

Labor unions can use skill profiles to gain support for company-sponsored
worker training programs for their members, and to identify or enhance career
pathways for workers within companies and industries. Unions can provide this
information to union members and develop strategies to improve employment
stability, career mobility, and wage progression.

Skill profiles help unions to:

« Improve member value to the company.

« Provide a greater worker voice in defining occupations and performance
goals.

« Link skill profiles to increased training and upward career mobility for
union members.

« Assist employers to match employee skills to the work that is required,
and enhance these skills as needed.

« Develop skillsbased training and certification initiatives that
complement or upgrade existing apprenticeship programs.

« Communicate effectively with employers about worker training and
retraining needs.

« Collaborate with education and industry in developing joint programs
and initiatives that provide mutual benefits to union members,
companies, and workforce development partners.



Benefits for Students and Workers

Skill profiles can be used to assist students in making career choices by
providing current, occupation-specific data on industry expectations for
success in the workplace. Profiles-based curricula and assessments can be
used to provide students with credentials that certify work-readiness, which
can help them to negotiate hiring-in at higher rates of pay and achieve faster
advancement in their chosen fields.

Workers can use skill profile data to:

Accurately assess their skills against those required for career
advancement,

Plan for career growth and wage progression, and

Determine the continuous learning and training they will need to
upgrade their skills.

In addition, students and workers can use skill profiles to:

Achieve greater clarity regarding employer expectations, including what
they are expected to know, and how to prepare for work.

Enter and re-enter the workforce with better control over their options
and ability to secure high-skill, high-wage jobs with future career
mobility.

Accurately assess business expectations about the basic workplace
competencies and the technical skills and abilities needed to succeed in
specific positions and to ensure career advancement.

Improve mobility and portability of their skills and credentials.
Document and achieve certification of competence of the skills they
gain through experience, school, training, or self-study.

Enhance their performance and achievement by self-evaluation against
known standards.

Be active contributors to improving work practices, behaviors, and
related activities that help make their organizations successful.
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RESEARCH AND FINDINGS - CONTEXT

Benefits for Government
By helping to provide information that will ensure a better skill match between
workers and employers, governments are investing in economic development
at regional and state-wide levels. Skill profiles enable state agencies,
educational institutions, and workforce development organizations to provide
relevant, effective employment and career options that:

«  Promote continuous learning and job mobility, and

« Ensure the development of a highly skilled and competitive workforce.

In addition, government can use skill profiles to:

« Target and evaluate the effectiveness of publicly funded education and
training.

« Increase opportunities for underrepresented populations by publicizing
information that defines the skills required for success and facilitating
the adoption of those definitions by industry, labor, education, and
training providers.

«  Support the creation of high-performance work organizations and
practices that contribute to high-skill, high-wage employment and
improved living standards for citizens.

+ Facilitate collaboration, commitment, and strategic investments in
workforce development among educators, labor, and industry.

« Communicate the need and basis for education reform to business,
education, labor, and the community-at-large.

Skill Profiles to Curriculum:
A Continuous Development Process

The skill profiles generated in this project are designed to be used by:

« Participating education partners to develop or modify energy
management-related curriculum at the high school and community
college levels, and

« Companies that wish to upgrade internal hiring and qualifications
priorities, training programs and assessments, and overall workforce
development goals.

By providing the necessary input from industry, this skill profiles document is
a first step in the curriculum development process for energy management
occupations, and a model for curriculum development for the energy industry
as a whole.

To keep current with a rapidly changing workplace, skill profiles need to be
re-evaluated and updated regularly, with full partner participation at each step.
New technological developments impact the ways that workers organize and
apply their skills, including time management, teamwork, and interpersonal
relationships. Increased technological complexity may reduce or simplify some
job tasks but make others more intricate.



Today'’s successful energy management employees are challenged to acquire
a broader range of analytical, decision-making, and customer service skills,
and to stay current with emerging technologies. Ongoing changes like these
must be reflected in curriculum in order to meet the needs of industry and to
support employment and career development of energy professionals.

Creating and Using Skill Profiles

The following steps were used to create and implement each of the skill
profiles. A review of existing skills identification research and standards ensures
that prior work is recognized, leveraged, and not duplicated. The day-long
focus group process deliberately included industry participants who have
extensive, current experience and/or knowledge of the work.

An innovation developed and implemented during this research extended
the focus group approach previously used in other applications (DACUMs,
skills panels, skill standards, etc.) to include rank ordering of the identified
skills and competencies in terms of importance. The importance rankings for
the skills and competencies were collected for each focus group participant.
The survey of basic work competencies identified the importance of a range
of fundamental workplace knowledge and skill, from computer skills to math,
time management, problem solving, and teamwork. The skill profiles were
verified through a survey process that asked experienced employees from
other organizations to rank and comment on each of the critical work functions
identified for the occupation.

Step 1: Identifying Skill Profiles

« Compile and research existing requirements, standards, and
competencies in related jobs and careers.

« Conduct focus groups comprising experienced energy management
employees to identify critical work functions of the target occupations,
including the key activities required to support each critical work
function.

« ldentify, describe, and prioritize the key skills needed to support each
critical work function during the focus group process.

« Conduct a survey of focus group participants and other experienced
energy management employees to determine the level of basic
work competencies (referred to as SCANS, short for the Secretary’s
Commission on Achieving Necessary Skills, U.S. Department of Labor)
required for each job.

« Verify the data gathered from focus groups through an industry-wide
survey of experienced employees and SMEs from other companies.

« Disseminate skill profiles information to involved parties from industry,
education, and labor for their review, input, and use.
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RESEARCH AND FINDINGS - SKILL PROFILES TO CURRICULUM

Step 2: Ranking Skills and Competencies

The Pyramid of Competencies was used to help rank the skills and
competencies identified in the skill profiles. The knowledge, skills, and abilities
depicted in this pyramid are organized into three broad tiers.

« Tierlrepresents the broadest level of competencies, and is the set of 16
employability (SCANS) skills, knowledge, abilities, and personal qualities
required of all workers to be successful in today’s workplace. These are
the universal skills that are needed to apply technical knowledge and
tools effectively. For example, energy management professionals need
to be able to communicate clearly both orally and in writing and have a
basic competence in math.

« Tier Il represents technical skills, knowledge, and abilities common to a
cluster of jobs an industry or industry sector. For energy management
professionals, for example, knowledge of applicable federal, state, and
local laws, standards, and codes would be applicable across all sectors.

« Tier lll represents industry-specific technical skills, knowledge, and
abilities that are unique to individual jobs or clusters and are the most
prone to rapid change. For example, energy management professionals
need to continuously upgrade their science knowledge, technology
skills, and awareness of energy system and product innovations that are
essential to improving energy efficiency, such as advancements in LED
lighting, renewable energy, and grid modernization.

Pyramid of Competencies

Step 3: Developing Curricula and Assessments

The skill profile data provided a useful foundation for curriculum and
assessment development by college faculty and industry trainers. In addition
to identifying the critical work functions and key activities of these professions,
the ranking of the skills and competencies by importance proved valuable

for determining which skills and competencies to include or emphasize in
curriculum development and assessment efforts.

Because the skills importance rankings are collected from each participant, the
statistical variance provides a measure of agreement across different industry
representatives and companies. Both pieces of information are available for all
skills and competencies (see Appendix A and Appendix B), and are important
considerations when designing new courses or modifying existing curriculum.



Energy Management Skill Profiles Project
Goals, Guiding Principles, and Methodology

Goals

«  Establish industry-identified skill profiles to advance training options that
support energy management activities in organizations and industries.

« Provide market-responsive education and training for individuals taking
on new responsibilities in energy management and those seeking entry
into energy management occupations.

« Disseminate the results and support the use of skill profiles by educators,
businesses, unions, students, workers, and government agencies.

Guiding Principles

« Experienced workers are the experts in their career field and are best
able to identify the work performed and the skills, knowledge, and
abilities required to be successful.

« Business, labor, education, and government stakeholders must work as
partners to ensure the creation of a link between the work expectations
and the curriculum.

«  Skill profiles must be flexible, encourage course and program
portability, and updated regularly.

«  Skill profiles describe the major functions and key activities, as well as
the technical knowledge and skills, employability skills, and personal
attributes needed to succeed in the workplace.

« Skill profiles identify priority rankings for skills relevant to critical work
functions, based on focus group input and data analysis.

«  Skill profiles should contribute to developing and enhancing energy
management curriculum, programs, and assessments that benefit
all stakeholders.

Methodology

Background on the Industry and Labor Task Force

In order to reach project goals, it was deemed essential that industry and labor
drive the design for establishing the skill profiles because they are the ones

who can best define what is needed in the workforce. To help facilitate this
process, project researchers requested the participation of energy management
industry leaders on an Industry and Labor (1&L) Task Force. The I&L Task Force
was designed to be small in number to drive quick work, yet diverse in its
membership to ensure that different perspectives were incorporated into the
design. (Each of the six members were from different companies or organizations,
including two women and one African-American man.)
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Project Design

The I&L Task Force met twice in Year 1 to work on the design process. During
the first meeting, members reviewed the details of the grant and the process
that would be used to build skill profiles. Members discussed possible ways to
group the occupational and skills targets in order to maximize the efficiency of
the project (as opposed to focusing on one occupation and its corresponding
work functions). The Task Force preferred to cluster occupations by function,
and the Task Force and research team then developed the following titles for
these groupings: program/project management, audit, analysis, and field/
measurement & verification (Table 1):

Occupational Groupings Determined by the I&L Task Force

Phase Program/Project Audit Analysis Field or Implementation
Management & Verification
Development X
Design X
Construction X X (commissioning)
Operations & X (measurement & verification)
Maintenance

At the second meeting, the Task Force decided the first focus group would
center on energy program/project management. This occupation was chosen,
in part, because it represents a relatively large number of occupations found

in many organizations across the energy efficiency sector, and the knowledge
and skills required are transferrable to many other energy-sector jobs. Members
brainstormed a list of small, mid-size, and large firms for recruitment to the
focus group work. Possible participants from those firms were identified, while
also working to include professional, cultural, and gender diversity. Once the
Task Force members recruited participants, the first focus group metin 2011 at
McKinstry in Seattle, WA.

Several members of the I&L Task Force and a research team member also
participated in a panel discussion, called Energy Efficiency in the Built
Environment, at the Sixth Annual Energy and Construction Summit, Smarter
Grid Innovations 2011 on June 23 in Elma, WA. This conference served to
disseminate the goals and activities of the project, and stimulate interest
among the nearly 200 industry, labor, and workforce education professionals
who attended.

During Year 2, the &L Task Force met to review the results from the first focus
group (Energy Program/Project Management). The results and process were
discussed and verified, and a list of additional energy management firms and
professionals was created that identified a broader audience of SMEs who
could be invited to verify the results via surveys.



The 1&L Task Force also recommended that project leaders identify a second
occupational work cluster, using the same methodology described above.
Literature reviews and input from Task Force members suggested that more
people need high-level analytical skills as more data is made available and
as improved building performance over time becomes more important
within the industry, so Commercial Building Analysis was identified as the
second occupational work cluster. This occupational cluster represents both
a functional area and occupation, and specific job descriptions vary widely
among employers. For this project, this cluster was generally defined to
include primarily analysis and auditing functions, with limited exposure

to other functional areas such as commissioning and measurement and
verification. Again, the I&L Task Force brainstormed a list of firms and
professionals to recruit for the focus group, and Task Force members and
project leaders recruited participants.

The Commercial Building Analysis focus group met in 2012 at McKinstry in
Seattle, WA. The I1&L Task Force reviewed and verified the results from the
Commercial Building Analysis focus group, and additional energy management
firms and professionals were identified to include a broader audience of SMEs
who could be invited to verify the results via survey (see below).

The process used to establish skill profiles generated detailed summaries of
the knowledge, skills, and abilities required to succeed in energy management
occupations. The project/program management and commercial building
analysis profiles are now being used by education partners and industry
trainers to identify program gaps, and to develop or improve curriculum. These
profiles have shown good potential for curriculum development applications in
other energy occupations and even outside of the energy field. Skill profiles can
also be used to:

+  Clearly communicate workplace expectations;

« Increase responsiveness of public education, workforce programs,
and service providers;

« Enhance worker employability and portability of skills; and

+ Match programs and curriculum to workplace requirements in
an industry that is rapidly changing.
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ENERGY MANAGEMENT SKILLS PROFILE PROJECT - GOALS, GUIDING PRINCIPLES & METHODOLGY

Process Detail

These industry-defined skill profiles were developed by adapting specific
research-based processes. The project adapted the process specified by the
Washington State Board for Community and Technical Colleges (SBCTC), as
described in Skill Standards Guidebook I,' and the process developed by the
National Skill Standards Board (NSSB). The primary developmental steps,
depicted in Figure 2, are described below.

1. Background Research
2. Indu:q Focus Groups
Building and Using Skill Profiles

3. Draft Skill Profilas

4, 'u’arif‘ Draft or Ravise

5. MNew Curriculum/Revisions

Dr. Alan Hardcastle of the WSU Energy Program and Ron Wheadon of Cascadia
College conducted extensive secondary research to identify trends, current
jobs, and existing skill standards and related skills development projects in

the energy management industry and the targeted occupational clusters.

This information was used to help establish the design and leverage existing
research findings; these results were presented and discussed during meetings
of the Task Force.

Task Force members:
« Provided input to the research team about the project direction and
timeline,

« Advised focus group participants, and
« Approved the initial list of critical work functions and key activities used
during the focus groups.

During the focus group, a structured and facilitated process was used to
guide the participants through the development of the critical work functions
and key activities. Each focus group participant was currently employed in
the occupational cluster targeted by the study, or had extensive, current
experience and subject matter expertise directly related to the occupation.

1 Washington State Board for Community and Technical Colleges, 1996.



The focus group process included the following elements:

« Focus groups were co-facilitated by Hardcastle and Wheadon, who
each have extensive experience in leading group discussions regarding
workplace skills, education, and training.

« Participants received an orientation to skill profiles. Examples were
provided.

« Participants from several different companies and sites arrived at
consensus regarding the components of the skill profiles.

« Participants clarified the organization and structure of the critical work
functions and key activities, filled in gaps, confirmed the accuracy of
each critical work function and key activities and skills, and established
priorities.

« Participants identified occupational technical knowledge and skills for
each critical work function.

« Participants prioritized the technical knowledge and skills, then
reviewed and discussed the results. Individual scores were collected,
analyzed, and graphed.

« Panelists completed a survey to identify and level the Workplace
Competencies (SCANS).

After a thorough orientation to skill profiles, participants were asked to
brainstorm critical work functions for their cluster. After composing their

own critical work functions, participants were then provided with the draft
critical work functions identified by the I&L Task Force and research reviews.
Participants were asked to compare the critical work functions presented with
those they brainstormed as a group, and to consider the following criteria:

« Isthe function a broad responsibility?
« Does it take a significant amount of time to achieve?
« Are there groupings of key activities associated with it?

Participants were asked to review the key activities for each critical work
function and to posit appropriate changes wherever necessary. The criteria
used for this purpose were:

« Does the activity describe what you have to do to achieve this function?
« Isita major area of task responsibility?

« Isit concrete and specific?

« Does it have relatively equal importance to the other key activities?

« Does each key activity require distinct, definable skills?

Skills and Priorities

Once the critical work functions and key activities were finalized, participants
were asked to collectively generate a list of core technical skills they believed
were critical to meeting the requirements of each critical work function. This
collective list was recorded, and then participants were asked to individually
rank-order the importance of each skill in accomplishing the associated critical

work function. These individual scores were recorded by the research team, and

the results and variations were discussed with the participants. This process

ADTOAOHLIN 2 STdIDNIYd DNIAIND ‘STYOD - 1D3r0dd 311404d STIIMS LNIJWIDYNVYIN ADHINI



ENERGY MANAGEMENT SKILLS PROFILE PROJECT - GOALS, GUIDING PRINCIPLES & METHODOLGY

was repeated for each critical work function. In some cases, participants chose
to alter their rankings based on the group discussion. These final ranked scores
were subsequently coded, analyzed, and converted into a series of graphs that
summarize the results (provided in Appendix A).

Surveys
Two survey instruments were used to help establish or verify the skill profiles
developed for this project:

« A workplace competencies survey was administered in situ to level
SCANS skills and personal qualities for the cluster. SCANS are foundation
abilities required of workers in all occupations at varying levels specific
to their jobs, ranging from basic academic skills to problem solving,
working in teams, and using technology. Surveys were distributed
to focus group participants and to a sample of energy management
professionals from firms and across the state. Complete survey
data from each focus group participant and energy management
professional was collected and analyzed. The SCANS survey results for
each energy management occupation are presented in the relevant
section below.

« A verification survey was used to confirm the content of each skill
profile document. Survey respondents were asked to comment on the
standards, and to rank the relative importance of the functions and
tasks identified by the focus groups. Complete survey data from each
focus group participant and energy management professionals from
other firms for program/project managers and commercial building
analysis professionals was collected and analyzed. The verification
survey results for energy management and commercial building
analysis are presented below.

Energy project/program management focus group discussing skills.



Definition of Terms

Each chart in the following skill profiles templates contains the
following components.

Critical Work Functions

Critical work functions represent the general areas of responsibility for these
energy management occupations. The functions tell us what must be done to
achieve the key purpose of an occupation or cluster.

Key Activities

Key activities are the tasks related to the functional area of the career cluster
and performed by workers in a given occupation. They are made up of work
activities that are measurable and observable, and that result in a decision,
product, or service.

Employability Skills

Employability skills are basic academic and personal skills that are needed
to build more advanced competencies. They are competencies required
by all workers in order to obtain meaningful work and participate in the
modern workforce.

Level of Importance and Verification

Professionals who are actively working in these occupations rated the level
of importance for each critical work function, ranging from not important to
critical. All critical work functions were rated and verified as being important,
very important, or critical.

Technical Skills, Knowledge, Abilities, and Tools

Technical skills, knowledge, and abilities are those areas of expertise that workers
must have in order to perform a given occupational task with excellence. A
collection of skills, knowledge, abilities, and tools make up competencies:

«  Skills refer to proficiency in an applied activity, which could be physical,
mental or interpersonal in nature.

« Knowledge is a particular set of information.

- Abilities are broad human characteristics that result from natural talent,
training, or experience.

« Tools are materials, equipment, and implements a worker must be able
to use competently to meet the requirements of the job.
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Critical Work Functions and Key Activities — Energy Project/Program Management

Skill Profile for Energy Project/
Program Management

(ritical Work Functions Key Activities
A. A1 A2 A3 A4 A5 A6 A7
Manage people Provide mentorship | Fulfill staffing Coordinate Conduct project/ | Perform problem | Supervise, delegate | Manage
&training needs stakeholders program Support | solve/conflict tasks, evaluate third
(vendors, dlients, resolution performance parties
departments) perperformance
B. B1 B2 B3 B4 B5 B6
Manage budgets Achieve staffing, | Manage project Forecast resource & | Perform regular Evaluate Prepare & manage
resource & schedule budget impact program/ project | effectiveness third party
equipment cost analyses of project/program | contracts
management
C a Q a 4 (€] 6 a
Develop & implement | Establish scope Establish project Identify potential | Write & present State professional | Coordinate Facilitate project
proposals of work schedule | goals, criteria, & opportunities proposals qualifications Stakeholders implementation
&budget (define | deliverables for proposal (vendors, clients,
exclusions) departments)
D. D1 D2 D3 D4 D5 D6
Educate & Train Vendor education | Pursue professional | Train clients on Conduct outreach& | Mentor direct Regularly assess &
&information development/ installations/ advocacy reports and implement needed
exchange about licensure & systems for energy colleagues training
technologies certifications conservation
E. E1 E2 E3 E4 E5 E6
Direct research, Walk throughand | Perform energy Generate energy Conduct climate Assess building Perform utility data
analysis & assessment | visually assess sites | calculations/ conservation analysis operationsusing | analysis
(facilities/ energy | modeling measures data logger
systems)
F F1 F2 F3 F4 F5
(oordinate external Research public Organize Coordinate Leverage tax Synchronize
funding &incentives | policy constraints | available local & government incentives third party bank
and opportunities | utility rebates & resources and financing
incentives funding
G. G1 @2 @3 G4 G5 G6 G7
Communicate Track & document | Perform internal & | Facilitate Market & promote | Ensure consistent | Build professional | Manage and
work external Reporting | communication services and messaging to relationships document team
among stake programs (internal | dlients and the (internal & meetings and
holders & external) public external) actions.
H. H1 H2 H3 H4 H5
Meet regulation Assure quality Promote safety Develop standards | Adhere to Promote awareness
policies, codes & control awareness & policies as professional of regulations,
standards (internal needed ethics & company | policies, and
&external) expectations standards among

stakeholders




Summary of Skill Rankings by Critical Work Function

Skills associated with each critical work function are listed in order of priority,
based on the average scores given by the SMEs who participated in the focus
group process. Detailed charts of these skill rankings are provided in Appendix A.

Skills Rankings by Critical Work Function — Energy Project/Program Management

A: Manage People

4.Technology knowledge

13. Metering experience

1. Communication skills: presentation and writing

5. Cost analysis

14. Ability to use and maintain equipment

2. Technical competence

6. Team coordination skills

F: Coordinate External Funding and Incentives

3. Motivate people

7. Strategic thinking

1. Knowledge of funding programs

4, Leadership

8. Resource needs

2. Communication

5. Delegation

9. Creative thinking

3. Rapport with external parties

6. Organizational skills

10. Presentation skills

4, Financial acumen

7. Self-starter, self-motivated

11. Sales ability

5. Spreadsheet skills

8.Time management (prioritize effectively)

12. Stakeholder coordination skills

6. Knowledge of current energy code

9. Conflict resolution

13. Research

7. Math skills

10. Team building skills

14. Interviewing skills (as proposer)

8. Organization skills

11. Ability to provide constructive feedback

D: Educate and Train

9. Negotiation skills

12. Understanding personal work styles

1. Communication

10. Technical writing skills

13. Recognize employees’ performance

2. Technical expertise

11. Knowledge of policy context

14. People sense

3. Ability to identify staff skill needs

G: Communicate

15. Strategic thinking

4. Education resources and tools

1. Ability to build and foster relationships

16. Accessibility (open door policy)

5. Presentation

2. Customer outreach

17. Ability to identify staffing and skill gaps

6. Organizational development

3. Listening skills

18. Counsel and advise

7.Track technology trends

4. Technical writing

19. Ability to estimate hours to perform tasks

8. Educational strategies

5. Email skills

B: Manage Budgets

9.Vendor relations

6. Phone skills

1. Excel spreadsheet

10. Provide feedback to employees

7. Presentation skills

2. Technical competencies about the work

11. Coordination skills

8. Negotiation skills

3. Communicating and documenting budgets

12. Multicultural understanding

9. Organizational skills

4, Estimating costs

13. Post-training assessment

5. Strategies to stay within budgets

E: Research, Analyze and Assess

H: Meet Regulations, Policies, Codes and
Standards (Internal & External)

6. Estimating hours

1.Technical knowledge

1. Knowledge of codes

7. Matching employee skills to task

2. Analytical skills

2. Knowledge of requlations

8. Math skills

3. Building systems technical knowledge

3. Knowledge of standards

9. Basic accounting skills

4, Specialize software skills

4. Analysis and interpretation

10. Ability to identify gaps

5. Applied physics

5. Research skills

11. Understanding 3rd party capabilities

6. Math skills

6. Integrate into design/documentation

12. Market analysis

7. Spreadsheet skills

7. Communication

13. Comparative analysis

8. Plan reading/understanding

8. Negotiation skills

C: Develop and Implement Proposals

9. Brainstorming skills

9. Understanding of industry best
practices benchmarking

1. Technical writing skills

10. Communication

10. Presentation skills

2. Systems knowledge

11. Economic analysis (LCCA)

11. Corrective action

3. Concept development

12. Data management skills

12. Post-mortem training (lessons learned)




Employability Skills: SCANS Profile

During the data-gathering process, employability skills for each occupation
were identified. Employability, or workplace, skills are the basic academic
and foundation skills needed to build more advanced competencies. The
foundation skills are based on broad workplace categories, known as SCANS
(Secretary’s Commission on Achieving Necessary Skills, U.S. Department

of Labor). This federal report, issued in 1991, identifies 37 foundation and
workplace competencies required for work readiness.

SCANS are comprised of a three-part foundation of skills and personal qualities
and five workplace competencies needed for successful job performance in
today’s workforce. The ADVANCE™ Workplace Standards Skill Inventory from
Advanced Educational Spectrums, Inc. was used to capture industry views on
foundation skills for energy management professionals.

Professionals currently working in the field were asked to identify the level of
difficulty for each of the 37 SCANS most often required for successful workplace
performance in each cluster. The summary information in Table 4 provides

a general view of the key foundation skills deemed relevant and necessary

for energy management professionals with at least three years of industry
experience. Table 5 contains information created by taking the average of the
profiles across the clusters.

Necessary Workplace Skills for Energy Project/Program Management

Reading (reative Thinking Responsibility Utilizing Resources
Writing Decision Making Self-worth Interpersonal Skills
Arithmetic Problem Solving Sociability Utilizing Information
Listening Visualization Self-management Using Systems
Speaking Knows/Learns Integrity/Honesty Using Technology




Workplace Competencies (SCANS) Survey Results for Energy Project/Program Management

Foundation Skills
and Personal
Qualities

Demonstrates
Effective Reading
Strategies

Key: 1 = Basic Competency Level;
5 = Advanced Competency Level.

Critical Competencies

Identifies relevant details, facts,
specifications, follows set of instructions; probes to
gain knowledge/information and qualifies/analyzes
information.

Demonstrates
Effective Writing
Strategies

Completes forms, writes simple documents and
summarizes/paraphrases information.

Applies
Arithmetic
Processes

Performs basic computations; records and interprets
numerical data.

Applies
Mathematics
Processes

Utilizes mathematical formulas and
processes, summarizes and translates
mathematical data.

Demonstrates
Effective
Listening Skills

Listens attentively,
Confirms information and interprets, clarifies and
influences communication.

Demonstrates
Effective
Speaking Skills

Communicates appropriate messages,
presents complex ideas and information; analyzes
individual responses.




Workplace Competencies (SCANS) Survey Results for Energy Project/Program Management (Continued)

Foundation SKills
and Personal
Qualities

Key: 1 = Basic Competency Level;
5 = Advanced Competency Level.

1 2 3 4 5

Critical Competencies

Thinking Skills

Applies Creative
Thinking/
Generates Ideas

Paraphrases/summarizes existing ideas,
demonstrates creative thinking while problem
solving and develops creative solutions.

Applies Decision-
Making Strategies

Applies rules and principles to the situation; gathers
information and analyzes the situation and
information.

Recognizes and

Solves Problems

Understands and appropriately refers the complaint
or discrepancy; examines information, analyzes
possible causes and recommends action plan.

Demonstrates
Visualization

Applies appropriate principles to situation and uses
previous training and experience to predict
outcomes.

Knows How to
Learn

Draws upon experiences and prior knowledge,
interprets and applies new knowledge and
experience.

Applies
Reasoning Skills

Identifies facts, principles, problems; applies
rules/principles to procedure, uses logic to draw
conclusions.




Workplace Competencies (SCANS) Survey Results for Energy Project/Program Management (Continued)

Foundation SKkills
and Personal
Qualities

Demonstrates
Responsibility

Key: 1 = Basic Competency Level;
5 = Advanced Competency Level.

1 2 3 4 5

Critical Competencies

Performs assigned tasks, pays
attention to details, works with minimal supervision,
demonstrates enthusiasm, optimism and initiative.

Demonstrates
Belief in Self
Worth

Responds assertively, defends own beliefs and
viewpoints; accepts constructive criticism and
responsibility for own behavior and
understands own impact on others.

Demonstrates
Sociability in
Groups

Responds appropriately to others; willingly helps
others and establishes rapport with co-workers and
customers, modifies behavior to environment and
shows understanding/empathy for others.

Demonstrates
Self-Management

Maintains self-control; demonstrates
commitment to self-improvement, and
applies self-management skills.

Demonstrates

Integrity/
Honesty

Manages
Time

Manages
Money

Demonstrates honesty and trustworthiness, accepts
responsibility for own behavior; demonstrates
commitment to personal improvement and
recommends ethical course of action.

Starts on time; performs a given set of tasks,
efficiently manages time and adjusts schedule as
required by supervisor.

Reconciles daily receipts and payments; performs
routine recordkeeping.

Manages
Materials/
Facilities

Maintains job-specific supplies and equipment.

Manages
Human
Resources

Recognizes job tasks and may distribute work
assignments.




Workplace Competencies (SCANS) Survey Results for Energy Project/Program Management (Continued)

Foundation Skills
and Personal
Qualities

Key: 1 = Basic Competency Level;
5 = Advanced Competency Level.

1 2

3

4

5

Critical Competencies

Acquires and
Evaluates
Information

Organizes and
Maintains
Information

Interprets and
Communicates
Information

Uses Computers to
Process
Information

Participates as
Team Member

Teaches
Others

Serves
Customers

Exhibits
Leadership

Negotiates
Agreements

Works with
Diversity

Management/Use of Information

Selects and obtains information relevant to the task;
predicts outcomes and analyzes data.

Interprets information and applies processes to new
information.

Recognizes accuracy of information, interprets
information, and prepares basic summaries.

Performs basic data entry; utilizes
integrated /multiple software tools; locates
information and retrieves stored data.

Interpersonal Skills

Actively participates in team activities and assists
team members; demonstrates commitment and
works to improve team skills.

Models proper performance and attitudes; identifies
training needs and conducts task-specific training.

Demonstrates sensitivity to customer
concerns and complaints; analyzes
customer needs and demonstrates commitment to
customer; relates to customer fears and concerns.

Adheres to standards; encourages others to adopt
new concepts; demonstrates commitment to
excellence and leads by example.

Understands negotiations process; identifies
conflicts and demonstrates composure;
interprets complaints and concerns.

Understands the legal aspects of discrimination;
respects the rights of others and demonstrates
awareness of diversity.




Workplace Competencies (SCANS) Survey Results for Energy Project/Program Management (Continued)

Foundation Skills
and Personal
Qualities

Understands
System

Key: 1 = Basic Competency Level;
5 = Advanced Competency Level.

Critical Competencies

Understands system principles and terminology;
understands the organization and system hierarchy
and follows processes and procedures.

Monitors/
Corrects System
Performance

Collects data and identifies system discrepancies.

Improves/
Designs
Systems

Selects
Appropriate
Technology

Understands continuous improvement process;
identifies needed systemic improvements.

Know available technology and understands the
requirements of the task and technological results.

Applies
Technology
to Task

Understands technology applications and follows
proper procedures; understands the
operation/interaction.

Maintains/
Troubleshoots
Technology
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Identifies symptoms and follows maintenance
procedures.




Verification Survey Results

Verification surveys were administered to determine if the critical work
functions and key activities identified by focus group participants could

be verified by a broader sample of SMEs in Washington state. A total of 21
completed surveys were received. Analysis of results for the individual survey
items revealed no inconsistent response patterns or scores. Figure 3 shows the
average importance and standard deviation (variation) among each function,
rated on a scale from 0 (not important) to 4 (critical). These results generally
verify that the critical work functions included in the skill profiles document are
relevant to the industry at large.

The results show that critical work function G - Communicate - rated highest
among all critical work functions, followed by function H — Meet Regulation
Policies, Codes and Standards (internal & external). The lowest-rated critical
work function was F - Coordinate External Funding and Continuous Learning,
followed by function B — Manage the Crew. These two low-ranking critical
work functions also showed the largest variation (standard deviation) in scores
across all respondents; this variation is only slightly larger than the average for
all items, and likely represents variations in responsibility for these functions
among different companies. No critical work function had an average value of
less than 1.5, which generally confirms that respondents view all eight critical
work functions as important or very important to the work of Energy Project/
Program Management.

Average Importance and Variation Among Functions — Energy Project/Program Manager
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Typical Job Description — Energy Project/Program Manager

Job Summary

Coordinates critical activities associated with the successful development and
execution of specific energy conservation programs, products, or services. The
Program Manager is responsible for negotiating and executing promotional
and process plans to efficiently and effectively reach program targets within

a designated budget. Program management responsibilities and authority
related to the programs, products or services, including coordination and
managing activities with external and internal vendors, are functions of this
job. Large programs may involve multiple projects, vendors and large fiscal
requirements, however some programs involve a single product and vendor
and budgets of under one million dollars.

Essential Responsibilities
+ Build strong relationships with internal and external constituents.
« Develop and manage project tasks and timelines.
« Provide results tracking, reporting, forecasting, and analytical support.
« ldentify and resolve problems.
« Strategic focus on program goals.
«  Oversee and manage program activities with contractors and consultants.
«  Work with manager to create budgets, targets, and work plans.
« Advocate for cost effective energy efficiency measures.

Other Functions
« Prepare reports for internal and external communications.
« Coordinate training activities with internal and external stakeholders.
« Coordinate marketing and promotions activities.
« Prepare invoices for purchasing.
« Audit and verify product installations.
« Facilitate all aspects of meetings with internal and external stakeholders,
contractors, consultants, and partners.

Minimum Qualifications

« Three years of experience with program coordination and/or
management, including planning and budget responsibility.

- Experience coordinating and/or managing relationships with
outside vendors.

« Experience with trade organizations and/or community outreach.

« Strong oral and written communication skills.

+ Excellent communication, organization, presentation, and analytical skills.

Desired Qualifications
«  Knowledge of energy markets and experience in the utility industry.
« Marketing/sales experience.
« Proficient computer skills with Microsoft Word, Excel, and PowerPoint.
« Technical knowledge, mathematical and analytic skills.
+ Desire to work in team environment.
- BA/BS degree in marketing, business, engineering, or equivalent experience.




(ritical Work Functions and Key Activities — Commercial Building Energy Analysis

Skill Profile for Commercial Building
Energy Analysis

(ritical Work Key Activities
Functions
A. A1 A2 A3 A4 A5 A6
Assess requirements | Understand relevant | Site assessment Interview customer, | Identify related Research customer’s | Apply knowledge
and design codes, regulations, operators, and users | business/building | business profileand | of climate/user
opportunities standards development culture environment
B. B1 B2 B3 B4 B5 B6
Identify building Facility, equipment | Determine level Identify operations | Identify building Review existing Define building
systems, functions, | inspection, of sophistication & maintenance issues and concerns | technical utilization
and interactivity and baseline of systems and conditions and documentation and
measurement controls personnel specifications
C a Q (€] 4 (€] (]
Energy information | Identify technology | Analyze utility cost | Analyze building Establish energy Perform energy Identify and
modeling and solutions and consumption | systems data baselines modeling or evaluate energy
analysis profiles simulation and efficiency measures
analyze results (EEMs)
D. D1 D2 D3 D4 D5 D6
Economicand Determine costof | Determine the value | Conduct life-cyde | Determine utility Assessing the Quantifying
business case EEMs of the energy saved | analysis of EEMs and other incentives | investment value environmental
development (taxes, permitting, | of EEMs benefits (carbon
etc) reduction)
E. E1 E2 E3 E4 E5
Present data and Customize results Present baseline Refine solutions Develop Support negotiation
opportunities for for client needs and EEM based on client reports, graphic and contract
energy efficiency (bundling/ recommendations | feedback presentations,and | completion
scenarios) proposals
F. F1 F2 F3 F4 F5 Fé
Communications Manage projects Client education, Coordinating among | Advise and interact | Develop or Empowering staffin
with customers and outreach, and staff, departments, | with customersand | supportemerging | client organizations
other stakeholders marketing contractors, and other stakeholder | opportunities to achieve EEMs
public entities groups (technologies,
financial)
G. G1 @2 @3 G4 G5 G6
Professional Maintain Participate and Serve as champion | Mentor colleagues, | Participate in Adhere to
standards, ethics, professional contribute to for energy peers, and students | updating energy professional codes
and leadership credentials professional and conservation standards and codes | of conduct
and engage in trade organizations
continuous learning
H. H1 H2 H3 H4 H5 H6
Measurement, Physical verification | Perform data Develop and Respond to findings | Document EEM [dentify and share
verification, and of the EEMs logging and implement M&V with correctionsor | resultswith client | lessons learned
response trending plan additional measures | and share success | with internal
stories stakeholders and

industry




Summary of Skill Rankings by Critical Work Function

Skills associated with each Critical Work Function are listed in order of priority,
based on the average ratings given by the SMEs who participated in the
focus group process. Detailed charts depicting these rankings are provided in

Appendix B.

Skills Rankings by Critical Work Function — Commercial Building Energy Analysis

A: Assess requirements and design opportunities

Understanding modeling tools and limitations

Foundational building systems knowledge

Construction and design

Ability to benchmark calculation results to “rule of
thumb” (reality check)

F: Communications with customers
and other stakeholders

Ability to communicate professionally

Experience with on-site assessment of facilities

Understanding energy economics and rate structures

Strong writing and oral communication skills

Data gathering and documenting skills

Basic understanding of statistics and their application

Ability to set expectations and deliverables

Knowledge of how to use energy and industry codes

Interpersonal/interviewing skills

Advanced computer analysis (building simulation
modeling software)

Ability to plan, schedule, execute projects
and meet deliverables

Planning and organizational skills

Understanding sustainability principles

Knowledge of standard energy benchmarking tools
(Energy Use Index, Energy Cost Index, Energy Star,
Energy Labeling, CBECS)

Ability to collaborate with other technical experts

Ability to adapt to changing circumstances

Research skills

Knowledge of organizational human behavior

Understanding of energy generation and
distribution systems

Ability to conduct an effective inquiry process

B: Identify building systems, functions

Knowledge of metering technologies and
understanding load profiles

Strong mediation, conflict resolution and negotiation skills

Ability to facilitate a design/planning process

Foundational building systems knowledge

Ability to use dlimate data to normalize energy data

Ability to effectively participate in a group environment

Understanding how different commercial HVAC
systems work

D: Economic and business case development

Ability to make group presentations to various stakeholders

Knowledge of different building automation systems

Ability to use basic diagnostic tools

Understanding of project economic analysis
methodologies (LCCA, ROI, Simple Payback, discount
rate, savings to investment ratio)

Ability to teach clients and other stakeholders
the benefits of energy solutions and instruct on
particular technology applications

Understanding interactions between different
building systems

Understanding basic business economics
and management

G: Professional standards, ethics, and leadership

Ability to self-direct personal professional development

Basic understanding of electricity and how electrical
systems work

Ability to evaluate financial tools/resources for projects

Writing and presentation skills

Ability to effectively collaborate with peers and
competitors (in the interest of advancing the industry)

Ability to read plans/schematics

Knowledge of construction cost estimation

Understanding of facility operations and
maintenance services

Ability to define and evaluate contractors and proposals

Ability to understand and interpret technical codes,
regulations and protocols

Basic understanding of fluid dynamics

Understanding basic maintenance functions and cost

Ability to understand and apply emerging trends in
the industry

Ability to ascertain and document assumptions/
estimations (e.g., estimating building/room use patterns

Ability to quantify/qualify environmental benefits

Ability to support alearning environment in the workplace

Psychrometrics

Ability to identify and describe non-energy benefits
to business operations

Understanding of relevant professional certifications
and credentials

Knowledge of different lighting techniques

E: Present data and opportunities
for energy efficiency

Understanding of relevant professional associations
and opportunities

Ability to assess occupant safety and health impacts
of building systems

Ability to prioritize and summarize

Ability to teach and mentor peers, colleagues and students

Knowledge of personal safety and protection

Ability to communicate energy solutions to
multiple audiences

H: Measurement, verification, and response

Knowledge of building toxicity issues (mold,
asbestos, lead, etc.)

Writing and presentation skills

Ability to define relevant M&V to EEM

C: Energy information modeling and analysis

Ability to translate technical information to
non-technical audiences

Ability to define systematic M&V protocols for
implementation

Understand typical energy efficiency measures and
how and when to apply them

Ability to align energy solutions to business type
and priorities

Understanding trend logging and building
automation systems

Understanding energy units of measurement

Ability to show benefits of energy solutions to a business

Understand and interpret verification reports

Ability to create and manipulate spreadsheets

Understanding the science of energy modeling
(thermodynamics)

Ability to communicate and interact with company
executives and other stakeholders

Ability to use measurement tools for performance
verification

Basic knowledge of contracts and agreements

Ability to write M&V reports

Ability to develop a response plan based on M&V
results




Employability Skills: SCANS Profile

Workplace Competencies (SCANS) Survey Results for Commercial Building Energy Analysis

Key: 1 = Basic Competency Level;

Foundation Skills 5 = Advanced Competency Level.

and Personal

Qualities 1 2 3 4

%}

Critical Competencies

Basic SKills

Demonstrates
Effective Reading
Strategies

Identifies relevant details, facts,
Specifications; follows set of instructions;
probes to gain knowledge/information
and qualifies/analyzes information.

Demonstrates

Effective Writing

Strategies

Records information accurately, writes
simple documents and summarizes/
paraphrases information.

Applies
Arithmetic
Processes

Performs basic computations and
measurements, converts numerical data
and predicts arithmetic results.

Applies

Mathematics

Processes

Utilizes mathematical formulas and
processes, summarizes and translates
mathematical data.

Demonstrates
Effective
Listening Skills

Listens attentively, responds to
non-verbal communication and
confirms, interprets, clarifies and
influences communication.

Demonstrates
Effective
Speaking Skills

Actively participates in discussions,
explains concepts and presents complex
ideas and information.




Workplace Competencies (SCANS) Survey Results for Commercial Building Energy Analysis (continued)

Key: 1 = Basic Competency Level;
Foundation Skills y P y ey
5 = Advanced Competency Level. . .
and Personal Critical Competencies
Qualities 1 2 3 4 5
Thinking Skills

Applies Creative
Thinking/
Generates Ideas

Recognizes patterns and relationships,

demonstrates creative thinking process
while problem solving and develops
creative solutions.

Applies Decision-
Making Strategies

Analyzes situations and information,
considers risks and implications and
compiles multiple viewpoints.

Recognizes and
Solves Problems

Identifies the problem, analyzes possible

causes/reasons, recommends action plan
and generates/evaluates solutions.

Demonstrates
Visualization

Utilizes previous training and experience

to predict outcomes; visually analyzes
relationship between parts/whole and
process/procedure and interprets charts
and graphs.

Knows How to
Learn

Draws upon experiences and prior

knowledge, interprets and applies new
knowledge and experience and interprets
symbols, diagrams and schematics.

Applies
Reasoning Skills

Applies rules/principles to process, uses
logic to draw conclusions and analyzes
rules and principles.




Workplace Competencies (SCANS) Survey Results for Commercial Building Energy Analysis (continued)

. . Key: 1 = Basic Competency Level;
Foundation Skills

and Personal

5 = Advanced Competency Level.

Critical Competencies

ualities
Q 1 2 3 4 5
Personal Qualities
Follows policies and procedures, pays
Demonstrates attention to details, works with minimal
Responsibility supervision, demonstrates initiative and
monitors performance standards.

Demonstrates Responds assertively, defends own

Belief in Self viewpoints, accepts constructive criticism

Worth and responsibility for own behavior and

understands own impact on others.

Demonstrates
Sociability in
Groups

Responds appropriately to others, takes
active interest in others, establishes
rapport with co-workers and customers,
modifies behavior to environment and
shows understanding/empathy for
others.

Demonstrates
Self-Management

Accepts responsibility for own behavior,
accepts constructive criticism, sets well-
defined/realistic goals, demonstrates
commitment to self-improvement, and
applies self-management skills.

Demonstrates
Integrity/
Honesty

Demonstrates honesty and
trustworthiness, accepts responsibility
for own behavior, analyses societal
implications of decisions and
recommends ethical course of action.




Workplace Competencies (SCANS) Survey Results for Commercial Building Energy Analysis (continued)

Key: 1 = Basic Competency Level;

Foundation Skills 5 = Advanced Competency Level.
and Personal Critical Competencies
Qualities 1 2 3 4 5

Management of Resources

M Effectively manages time; prepares and
anages
Ti & organizes multiple schedules and
ime
manages timelines.
Manages
8 Performs routine recordkeeping.
Money
Maintains job-specific supplies and
Manages . o
, equipment, orders and maintains
Materials/ . . .
Facilit inventory and monitors safe and efficient
acilities
utilization of materials.
M Analyzes work assignments, assesses
anages
H g individual knowledge and skills,
uman
R determines workload and monitors
esources
performance.

Management/Use of Information

Selects relevant data, identifies the need
for data, predicts outcomes, and
integrates multiple items of data.

Acquires and
Evaluates
Information

Organizes and
Maintains
Information

Interprets and Recognizes accuracy of information,
Communicates interprets information, and prepares
Information basic summaries.

Interprets information and applies
processes to new information.

Understands computer operation,
performs basic data entry, retrieves
stored data, and interprets information.

Uses Computers to
Process
Information




Workplace Competencies (SCANS) Survey Results for Commercial Building Energy Analysis (continued)

Key: 1 = Basic Competency Level;

Foundation Skills 5 = Advanced Competency Level.

and Personal

Qualities

1 2 3 4

Critical Competencies

Interpersonal Skills

Participates as
Team Member

Demonstrates commitment, works to

improve team skills, encourages team

members, assumes responsibility for
accomplishing team goals.

Teaches
Others

Conducts task-specific training, coaches
others to apply related concepts,
provides constructive feedback and
develops
appropriate training procedures.

Serves
Customers

Demonstrates sensitivity to customer
concerns and interests; analyzes and
responds to customer needs; obtains
additional resources to meet customer
needs; makes exceptional effort on
behalf of customer.

Exhibits
Leadership

Leads by example, motivates others to
extend their capabilities, displays
enthusiasm/positive attitudes and
develops majority/minority views.

Negotiates
Agreements

Understands negotiations process;
identifies conflicts and demonstrates
composure; interprets complaints and
concerns and analyzes group dynamics.

Works with
Diversity

Understands the legal aspects of
discrimination; respects the rights of
others and demonstrates awareness of
diversity; recognizes the value of
diversity.




Workplace Competencies (SCANS) Survey Results for Commercial Building Energy Analysis (continued)

Foundation Skills
and Personal

Key: 1 = Basic Competency Level;
5 = Advanced Competency Level.

Critical Competencies

Qualities 2 3 4 5
Understanding/Management of Systems
Understands the organization and system
Understands hierarchy and follows procedures and
System recognizes system strengths and
limitations.
Monitors/ Monitors system performance, analyzes
Corrects System system operation, and distinguishes
Performance trends in performance.
Improves/ Suggests system modifications/
Designs improvements and determines system
Systems components to be improved.
Use of Technology
Selects Understands the requirements of the
Appropriate task and technological results and
Technology analyzes task/technology relationship.
Applies Understands technology applications,
Technology manipulates technology for desired
to Task results and analyzes technology output.
o Follows specified maintenance, identifies
Maintains/ .
and corrects malfunctions, troubleshoots
Troubleshoots .
failures, evaluates performance of
Technology

technology.




Verification Survey Results

Verification surveys were administered to determine if the critical work
functions and tasks identified by focus group participants could be verified by
a broader sample of SMEs in Washington state. A total of 13 completed surveys
were received. Analysis of results for the individual survey items revealed

no inconsistent response patterns or scores. Figure 4 shows the average
importance and standard deviation (variation) among each function, rated on a
scale from 0 (not important) to 4 (critical). These results generally verify that the
critical work functions included in the skill profiles document are relevant to
the industry at large.

The results show that critical work function G — Professional Standards, Ethics and
Leadership - rated highest among all critical work functions, followed closely

by functions B, E and F. The lowest-rated critical work function was C, Energy
Information Modeling and Analysis. None of the critical work functions showed
large variation (standard deviation) in scores across all respondents. In addition,
no critical work function had an average value of less than 2.8, which generally
confirms that respondents view all eight critical work functions as important or
very important to the work of Commercial Building Energy Analysis.

Average Importance and Variation Among Functions — Commercial Building Energy Analysis
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Typical Job Description - Commercial Building Energy Analyst

Job Summary
«  Conduct energy audits of buildings, building systems, or process systems.
« Analyze designs for cost effective energy performance.
« May also conduct investment- grade audits of buildings or systems.

Essential Responsibilities

« Conduct inspections and provide technical services, including
construction inspections; energy efficiency and sustainable designs;
insulation; material interactions and compatibilities; materials
engineering; transfer of heat, air and moisture through building
envelope; and windows.

« Provide analysis and recommendations for strategic energy initiatives

«  Write technical project summaries.

« Collect data and information, and coordinate in useful form for project
manager or client.

Minimum Qualifications
«  One to two years of work experience in a field related to building design
or construction, including envelope, mechanical, and electrical systems.
«  Strong analysis skills, including the use of spreadsheets and other
software to analyze and report data.
« Strong reading/writing, research, and interpersonal skills.

Desired Qualifications

- BS/BA degree in mechanical engineering, physics, or similar disciplines
that provide knowledge of fundamental thermodynamic principles.

« Use of energy modeling software, such as eQuest/DOE 2.2 or
EnergyPlus.

« Experience with other analysis tools used in our industry, such as
Radiance, WINDOW/THERM, or CFD.

« Atleast two years of experience in the industry related to building
energy systems design, energy audits/evaluations, or energy modeling.

+ Basic programming knowledge, any language.

 Familiarity with state and city building energy codes.

« LEED AP or familiarity with LEED and other green building standards.
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PART II

APPLICATION OF THE FINDINGS

The Use of Industry-Defined Skill Sets to Assess Energy Curriculum
and Programs: Development and Application of the Core Skills
Analysis Tool (CSAT)

Background

Context and Rationale

Edmonds Community College and Cascadia Community College are
located about 15 miles apart in northern suburbs of greater Seattle. These
grant partners offer two-year degrees in Energy Management (EM) and
Environmental Technology and Sustainable Practices (ETSP), respectively.
Edmonds’EM program leads to a two-year Associate of Technical Arts (ATA)
degree and to an Associate of Applied Science Transfer (AAS-T) degree;
Cascadia’s ETSP program leads to an Associate of Applied Science (AAS) degree.
The two programs are distinct but offer some overlapping course material.
Edmonds’emphasis is in energy conservation in buildings. Cascadia’s is in
sustainable use of energy, materials, land, air and water.

Building upon the work in the previous section of this report, the Core

Skills Analysis Tool (CSAT) utilizes the industry-identified skill sets as a
reference against which to assess existing courses in energy management.
The Development of the CSAT will enable the partners to pursue project
goals that include working to enhance and expand complementary course
offerings in the field of energy efficiency management, and ensuring that the
skill requirements articulated by industry are integrated into the curriculum
through the learning objectives, teaching tools and assessments used in
energy management programs.

The grant partners from the two colleges’ programs have come to work closely
together over the last four years. They are aware that students can choose
either (or other) institutions. They are also aware that academic funding is
limited, and that, where duplication of offerings are eliminated, differentiation
of program focus is encouraged, and, where appropriate, cooperation and
even integration are enabled, the quality and relevance of the educational
experience will be enhanced. To support these ends, the CSAT was developed.



Goals

1.

The grant partners endeavored to develop a tool that can assess the

extent to which a college-level academic“energy program” actually

teaches the Skills that were identified by the industry focus groups,
for each of the two occupational functions, “Energy Project/Program

Management” and “Commercial Building Analysis.” Supporting this

goal were the following design parameters:

a. Thetool should begin the assessment at the course-level because it
is there that skills are taught, and deficiencies can be detected and
mitigated.

b. The tool should utilize the focus groups’ priority rankings of the skills
within each of its Critical Work Functions. Doing so will allow the

establishment of target levels of skill “coverage” against which programs

can be assessed based on industry priority.
c. Atthe program and inter-program level, the tool should graphically

display/detect areas of under-coverage, over-coverage, and redundancy

within and between multiple programs.

d. The tool should be developed in a manner that is feasible within the
parameters of the project’s budget and time constraints. Specifically,
this suggested a self-assessment of each course by each instructor.

. Employed within a college-level academic energy program, the tool

can be used to:

a. assess overall skill “coverage” for the respective ATA or AAS degrees
program and for particular courses.

b. share with administration, and the program’s Technical Advisory
Committee to stimulate their pedagogical and professional input.

¢. tohelp students, in a student advising context, to make informed
decisions when choosing their academic programs relative to their
career goals.

Employed between two or more partner institutions’ energy programs,

the tool can be used to help them analyse and compare their

respective levels of “coverage.” Doing so may enable them to identify:

a. Industry-defined skills that are being taught by multiple institutions
(potential “duplication”);

b. industry-defined skills taught by none of the institutions (possible
“omission”);

¢. and patterns in which some industry-defined skills are taught
mostly by one, with other such skills taught by another institution
(“complementation”).

d. Seeing these patterns may help the institutions to coordinate their

offerings and plan for each’s respective growth. Here, the differentiation
and complementation, afforded by use of the tool, is seen as a strategy
that aims to use public resources efficiently by avoiding duplication.
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APPLICATION OF THE FINDINGS - BACKGROUND

Conceptual Framework - Identification and Assessment

of Pathways and Lattices:

The development of a tool which fulfills the twofold goal of allowing faculty,
advisors and program planners, to evaluate (1) the extent to which courses
within a program teach specific industry-defined skills, and (2) the extent to
which curricula between neighboring institutions can be aligned/coordinated to
maximize differentiation and minimize duplication, proved to be more complex
than initially conceived. This is due to the level of detail (granularity) required to
perform a skill assessment and comparative skill analysis that aims for alignment
between programs/institutions. There are, as expected, trade-offs between the
level of effort necessary to develop a tool and the quality of information that a
tool yields. In many cases, the simpler tool may be perfectly adequate for the
immediate purpose. In the case of inter-institutional alignment, more highly
granular information will yield more accurate results. Accordingly, with the goal
of providing the “right tool for the job,” the following definitions and distinctions
are proposed: “Educational Pathway,”“Career Pathway,”“Educational Lattice,”and
“Career Lattice These can be conceptually arranged in the following manner and
with the following definitions:

Definition of Terms Describing Educational Programs

WITHIN
SINGLE EDUCATIONAL CAREER
INSTITUTION PATHWAY PATHWAY
BETWEEN EDUCATIONAL CAREER
MULTIPLE LATTICE LATTICE
INSTITUTIONS

NOT ASSESSED ASSESSED

PER INDUSTRY PER INDUSTRY

SKILL SETS SKILL SETS




Energy Educational Pathway: This is a configuration of energy courses within
a single institution that, together with prerequisites and general education
requirements, leads to a certificate or a degree. Choice of skills and outcomes is
made by instructors, often in consultation with Technical Advisory Committees
(TAC) whose members are chosen from industry and labor. Educational
Pathways are familiar and useful constructs, employed by advisors and faculty
to guide students through a course of study toward a certificate or degree.
Well-defined educational pathways in energy management are in place

at Cascadia’s ETSP program and at Edmonds’ EM program. Both programs

have been developed in consultation with a respective TAC. Assessing and
making adjustments to a program’s curriculum involve incorporating the
recommendations of the TAC at whatever level of specificity is appropriate.
Assessments here are usually qualitative. The tools used for this activity
included official Program Descriptions, Program Requirement worksheets,

and course descriptions. Each respective program (in this case, Edmonds and
Cascadia,) conducts its own such internal review.

Energy Career Pathway: This is an arrangement of energy courses within a
single institution that teaches specific industry-defined skills that have been
determined to be essential to performing Critical Work Functions. The goal here
is to facilitate mastery of these specific skills in order to increase the probability
of job success. When assessing a Career Pathway, existing courses can be
guantitatively rated for the extent to which, in the aggregate, they teach the
industry-defined skills, and new curricula can be developed as necessary to

fill in any gaps. The CSAT was developed to tally and display the results of this
effort. (For more on this quantitative process, refer to the first 3 steps in “Energy
Career Lattice,” below.) Each respective program (in this case Edmonds and
Cascadia) conducts its own such internal review.

Energy Educational Lattice: This is an arrangement of courses and/or
pathways from two or more institutions that together constitute a route
toward an educational goal. Choice of skills and outcomes, as well as the lattice
configuration and agreements, are made by an inter-institutional team of
instructors and program planners, often in consultation with Technical Advisory
Committees (TACs) whose members are chosen from industry and labor.

An Educational Lattice is usually developed by non—-quantitative means (by
simple inspection). It can be, nonetheless, an excellent and practical construct
that supports students — who can access both institutions - to identify and
pursue unique combinations of certificates and/or a 2-year degree with unique
educational emphasis.

For the investigation conducted here, one of the team’s first activities was

to become qualitatively familiar with each other’s energy programs, to the
extent of being able to recognize possible Educational Lattices between
Edmonds and Cascadia.. The tools that the team used for this activity
included official Program Descriptions, Program Requirement worksheets,
and course descriptions. Laying them out and inspecting them for patterns of
complementarity or redundancy was a fruitful method to explore possibilities
for collaboration.
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Energy Career Lattice: A “Career Lattice” is the most complex construct
because it is a relationship between the programs of two or more institutions
that are grounded in specific industry-defined skills. An Energy Career Lattice
can give students greater flexibility in designing an energy program that meets
their specific needs. When institutions organize their energy programs as a
lattice, students can benefit from both programs’ diversified offerings.

When assessing the potential for a Career Lattice between two or more
energy programs, the pertinent courses of the program can be guantitatively
rated for the extent to which they teach the industry-defined skills. Then,
these skill scores can be summed to give an aggregate picture of “coverage”
for both programs. Areas of over-coverage or under-coverage between the
two programs can be determined, and new curricula can be developed, as
necessary to fill in any gaps. The CSAT tool supports this effort at a high level
of granularity, depending on the number and specificity of the list of industry-
defined skills. The CSAT tallies and displays the results of this effort.

The Edmonds/Cascadia investigative team, in collaboration with the WSU Energy
Program team, developed the following method for identifying the potential for a
career lattice:

« First, a“career area”is identified. This can be in the form of a specific
occupation or it can be an occupational function usually identified
by industry as a need (i.e. need for more workers and/or need for
more definition). In this study, two career areas were selected: “Energy
Program/Project Management” and “Commercial Building Analysis.”

« Second, a focus group, comprised of experts from industry in the career
area, is convened and, among other things, does the following:

« They develop a list of Critical Work Functions (CWFs) pertaining to
the career area.

« They develop a detailed list of important skills that support each CWF

« They give each skill an importance rating.

« Third, using the Core Skills Analysis Tool, each required energy course
contributing to the degree program is assessed for the extent to which
it teaches the required skills that were identified by the focus group.
For each skill, the courses are scored with two values: the maturity
level to which the skill is taught and the extent of exposure of the skill
in the course. The result is that each course can be rated on the extent
to which it teaches a particular skill. This is called a “coverage” score.
Then the sums of the skill coverage scores for one program can be
juxtaposed to the sums of the skill scores of another potential lattice
partner’s program to determine if gaps in one institution’s program are
complemented by strengths in the other program. If so, a lattice may be
possible. Here, the comparison is between potential partners.

Additionally, the sums the coverage scores, for each of the skills embodied
across a group of courses in a degree program, can be compared to a target
value that is based on the importance ranking of the skill under consideration.
Here, the comparison is to a target value.



The Core Skills Analysis Tool (CSAT) specifically supports the Career Lattice
development process by identifying existing patterns of duplicated skills (to
be possibly pruned out) or complementing skills (to be encouraged), and by
designing new differentiating branches that grow both institutions. By building
career lattices in this manner, one may determine if, by good fortune, or by
making some specific adjustments, multiple sets of courses from different
institutions can, together, more fully satisfy industry’s and students’ needs
than either can separately. Building career lattices between institutions
acknowledges that, in many cases, the energy field and its subject matter is
so broad that no one single institution can “teach it all” Hence the need to
work together to develop complementary pathways that truly teach industry-
defined skill sets.

Methodology

General Considerations

For each of the two identified career areas (or occupations), the WSU Energy
Program team conducted a focus group of industry subject matter experts

that developed “Critical Work Functions” (CWFs). The latter are general areas

of responsibility that support the key purpose of each energy management
occupational function. For each of the Critical Work Functions, the focus groups
identified specific skills that support the function. These skills are characterized
at a level of granularity by which they are teachable in academic courses. For
example, referring to Figure 2 below, consider the identification and location of
a particular skill:

Within the career area “Commercial Building Analyst,”
there is a Critical Work Function called
“B. Identify building systems, functions, and interactivity”

And within this CWF, is found the skill called
“B4: Ability to use basic diagnostic tools”

The latter is an industry-identified skill, the mastery of which is important

for a Commercial Building Analyst to perform the Critical Work Function of
“identifying building systems, functions, and interactivity.” Accordingly, for an
academic energy management program to be “industry-relevant” for this career
area, the ability to use diagnostic tools ought to be a program outcome, and
this skill needs to be taught at the course level. Consequently, for each of the
two participant institutions (Edmonds CC and Cascadia CC), the investigative
team sought to measure these levels of skill “Coverage” at the course level, then
sum these scores to the program level. Only courses that were required for
fulfillment of the respective 2-year degree programs were scored for coverage.

The Edmonds/Cascadia investigative team recognized early on that the most
practical way to derive the extent to which a skill was “covered” was to have
each course instructor make this determination. The principal reason for this is
that the instructors know their course content better than anyone. They know
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what they teach, how much time they spend on a particular skill, and the level
of competency to which they aim their presentations of skills. Other methods
of data-gathering (syllabus analysis or classroom observation) were considered,
but rejected as being not specific enough, not comprehensive enough, or
infeasible given the scope of the grant.

While the investigative team acknowledged that relying on instructors to

rate their own skill coverage would admit an element of subjectivity into

the assessment, they proceeded with this approach on the condition that
instructors would receive a thorough explanation of the purpose of the study,
the uses to which the data would be put, that no course was ever expected

to teach all industry-defined skills, and therefore, a low score should not be
considered “bad”

Orientation to the charts

The course scoring and results display charts for the CSAT were developed in
the cloud-based spreadsheet program Google Sheets. The investigative team
wanted instructors to have direct internet access to the course-scoring charts
and to subsequent results. In this way, they were more likely to be on-board
with course-scoring -- viewing the assessment process as a team effort, rather
than an isolated event in which they might feel “singled-out” for review.

A separate set of Google Sheets charts was developed for each of the two
career areas. These two chart files are titled “CSAT -- Commercial Building
Analysis” and “CSAT -- Energy Project/Program Management”. Access to full,
working versions of these files are available upon request. Contact Alison
Pugh at alison.pugh@edcc.edu.

Shown next, for purpose of explanation, are selected screenshots of the six
charts that constitute the Commercial Building Analysis (CBA) file. Note that
the individual charts are identified by tabs along the bottom. Also note that
throughout the charts, Edmonds data is shown in varying shades of blue, and
Cascadia’s in varying shades of green.



Chart 1: CBA Foc