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• Jobs are defined by skills

• Increasingly, the unit of currency of the 
job market is skills – not jobs

• Skills express the job market’s 
dynamism

• Skills are the key to unlocking mobility 
within and between roles

• Mapping between skills and jobs 

provides a powerful bridge between 

education & work

Skills are an Economy’s DNA
Encoding Possibilities for Jobs, Careers & the Workforce
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In addition, job 

postings provide 

insight into real-

world skill demands

What a Billion Jobs Can Tell Us 
vs. Traditional Labor Market Information

Because of that 

speed and detail, 

the data are more 

actionable

Greater speed, 

granularity 

compared to 

survey-based 

instruments
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Collecting Real-Time Labour Market Data

Visit Online 

Job Sites

Collect & 

Deduplicate 

Job Postings

Tagging & Normalising

Postings to Generate 

Detailed Data

• Job Title & Occupation

• Employer & Industry

• Technical Skills

• Foundational Skills

• Certifications

• Educational Requirements

• Experience Levels

• Salaries

The Process:

The effort needed to build a comprehensive data collection structure is 

significant, as our experience shows.
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Skill Hierarchy Sample: Web and Mobile Metadata Elements

• Skill Type

• Description

• Demand

• Projected Growth

• Occupations Hiring

• Average Salary

• Industries Hiring

• Employers Hiring

• Similar Skills

Deep, Multi-Tiered Ontologies for Data Analysis

What it Takes:

Actionable insight requires not only comprehensive occupation and skill ontologies – with tens 

of thousands of nodes – but also advance NLP for coding each posting to them
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The Granularity & Responsiveness of Big Data

Enables Better Tracking of Emerging Technologies
Example:  Defining AI 
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Core Skills

Distinguishing Skills

Building Block Skills

Core Skills: Definitional skills to each 

occupation which students will need in 

order to contribute 

Building Block Skills: Although 

these are required and relevant 

across many roles, they aren’t 

always included in curriculum, 

putting graduates at a 

disadvantage

Distinguishing Skills: These are 

emerging, fast-growth skills or core 

opportunities for specialization that 

enable students to differentiate 

themselves – and often command 

significant salary premiums

Identifying the Skills That Matter
To Guide Workforce Investment & Education Curricula
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Big Datasets Track Other Sources
High Levels of Correlation with Government Data Series

8

Correlation of the 

two series is 0.90
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Existing Occupations
Can Evolve Faster Than Expert-Driven Definitions

24%

27%

28%

28%

28%

28%

30%

34%

36%

40%

Actuaries

Electrical and Electronics Drafters

Environmental Engineers

Insurance Underwriters

Pharmacists

Advertising and Promotions Managers

Software Developers, Systems Software

Architectural and Civil Drafters

Computer Programmers

Mechanical Drafters

% of tasks that have changed since 2007

Fastest-Changing Professional Occupations

Source: Deming, NBER, 2018, 

analysing Burning Glass data
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Understanding How Jobs Change

Even Among Tech Jobs, Some Change Faster

Note: the job titles follow the ONET taxonomy and only the jobs with more than 10,000 appearances in online postings in 2018 were considered
1. Intra-similarity score: based on the changes in skills, education and experience required to perform a certain job over 2015-2018
2. Changes in skills, education and experience: by % of online postings in which they were required; only skills required in at least 10% of postings in either 2015 or 2018 were included
Source: Burning Glass; BCG analysis

0.39

0.52 0.54 0.54
0.57 0.59 0.60 0.60 0.60 0.61

0.72 0.73 0.74 0.75 0.76
0.79 0.80 0.81

0.84
0.88

Computer 

Occupations,

All Other

Database 

Architects

Database 

Administrators

Clinical Data 

Managers

Software 

Developers,

Systems 

Software

StatisticiansWeb 

Developer

s

Web 

Administrators

Operations 

Research 

Analysts

Search 

Marketing 

Strategists

Computer 

and 

Information 

Research 

Scientists

Software 

Developers, 

Applications

Computer

Systems

Engineers

/Architects

Business 

Intelligence 

Analysts

Geospatial 

Information 

Scientists 

and 

Technologist

s

Computer 

Systems 

Analysts

Computer 

Network 

Support 

Specialists

Information 

Security 

Analysts

Actuaries Biostatisticians

Skill Change Score: The score can take values between 0 and 1 – the smaller it is, the more a job 

has changed.

Top 10 fastest changing tech / data jobs Top 10 tech / data jobs changing the least
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More Focus on Data, Less on Bureaucracy

11

Clinical Data Managers:

Clinical Research: 109%

Biologics Industry Knowledge: 85%

People Management: 40%

Quality Assurance and Control: 75%

Scheduling: 142%

SQL Databases and Programming: 100%

Clinical Informatics: -23%

Project Management: -21%

Billing and Invoicing: -70%

Business Process and Analysis: -69%

What skills are rising…

…and in decline

6 to 8 years experience: 85%

0 to 2 years experience: -25%

Are employers raising 
the bar on experience 
and education?
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ACCOUNTING

Accounting

Account Reconciliation

General Ledger

Financial Statements

Generally Accepted

Accounting Principles

Financial Reporting

Balance Sheets

SOFT SKILLS

Communication Skills

Detail-oriented

Excel

PROGRAMMING

Python

SQL

Hadoop

R

DATA SKILLS

Data Visualization

Tableau

Excel

MapReduce

BUSINESS SKILLS

Predictive Models

Business Process

Economics

Strategic Planning

SOFT SKILLS

Problem Solving

Writing

Teamwork

Accountant Data Scientist

+598%
Since 2013

+23%
Since 2013

Remixing the DNA of Jobs
The Emergence of a Hybrid Genome
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2019                         
68 occupations 

1,093,281 
postings

2015                         
43 occupations

557,178 
postings

2012                           
19 occupations 

310,254 
postings

13

Occupations with at least 10,000 

postings requesting data skills

36,836

20,831

5,758

3,774

914

150

104,877

72,311

41,305

29,851

49,041

42,340

0 40,000 80,000 120,000

Product Manager

UI/UX Designer

Mobile App Developer

Social Media Strategist

DevOps Engineer

Data Scientist

2019 2010

Job Postings Growth in New 

Hybrid Roles

Average salary: $111K

Average salary: $116K

Average salary: $47K

Average salary: $104K

Average salary: $99K

Average salary: $102K

The Biggest Future Work Transformations
Are Sub-Occupational: The Hybridization of Skills
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Digitalisation is Rising
Broad Impact Across Occupations & Regions, Including Those That 

Have Previously Lagged 

14

High 

Digitalisation

Low 

Digitalisation
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Skill Area
Total Job Openings (last 12 

months)

Projected 5-Year Demand 

Growth

Software Dev Methodologies 634,660 35%

Cloud Technologies 462,963 28%

Proactive Security 373,123 39%

IT Automation 282,380 59%

AI and Machine Learning 197,810 71%

Connected Technologies 68,313 104%

NLP 36,941 41%

Fintech 35,667 96%

Parallel Computing 11,056 17%

Quantum Computing 2,718 135%

Emerging Skills Rewriting the Tech Workforce
Skills of Mass Disruption



© 2021 Burning Glass Technologies—Proprietary and Confidential

A New Set of Foundational Skills
Unlock New Economy Opportunity 

16

Foundational Skill 

Group

Foundational Skill Area Total Openings in 

Entry-Level Postings 

in BA-plus SOCs: 

March 2019 - Feb 2020

Growth in 

Number of 

Postings: 2017-

2019

Share of Openings 

Outside IT and 

Analysis Job 

Families

Average 

Salary 

Premium

Business Enablers

Business Process 370,883 29% 67% 12%

Project Management 281,999 51% 69% 14%

Digital Design 152,960 44% 64% -

Communicating Data 39,897 101% 34% 27%

Digital Building 

Blocks

Managing Data 292,817 49% 28% 34%

Analyzing Data 217,623 48% 55% 21%

Software Development 263,261 48% 17% 43%

Computer Programming 203,328 56% 13% 45%

Digital Security and Privacy 67,879 30% 29% 38%

Human Skills

Communication 1,264,535 48% 81% -

Collaboration 595,402 58% 79% 2%

Critical Thinking 587,966 52% 66% 0%

Analytical Skills 490,311 44% 76% 1%

Creativity 276,003 60% 82% -
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16%

43%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

Highly Hybridized Jobs All Jobs

Vulnerability to Automation

Vulnerability to Automation

High Value Work Demands Foundational Skill
The New Foundational Skills are Central to New Economy Opportunity

% of hybrid jobs requesting key soft skills vs. 

% of all jobs

18.3%

7.4%

10.7%

14.4%

12.2%

33.9%

25.5%

21.6%

20.1%

18.3%

Teamwork / Collaboration

Creativity

Research

Problem Solving

Writing

Hybrid tech roles All jobs
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The Pandemic is Accelerating Skill Change

18

Largest Relative Shift in Skill Demand

2010-2020
Largest Relative Shift in Skill Demand

2019-2020
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The Roles They Are a-Changin’
Just Since the Start of the Pandemic, Many Roles Demand New Skills

19

42% 39%
31%

26%
21% 20% 19% 19% 16%

-13%
-18%-20%-22%-30%

-20%

-10%

0%

10%

20%

30%

40%
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27%
18% 18% 16% 16% 15% 14% 13%

-13% -17% -21%-30%
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20%
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Key Changes in Product Manager Skills
Change in relative demand, last 30 days vs. 2019

Key Changes in Production Technician Skills
Change in relative demand, last 30 days vs. 2019

114%
97%

82% 74% 62%
46% 40%

-25%
-38%

-67% -78% -84%
-100%

-50%

0%

50%

100%

150%

Key Changes in Actuary Skills
Change in relative demand, last 30 days vs. 2019

918%
864%

657%

218%207%165%124%
55% 43%

-21% -22%-26% -34%

-200%
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200%

400%

600%

800%

1000%

Key Changes in Insurance Claims Clerk Skills
Change in relative demand, last 30 days vs. 2019
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The Jobs That Will Drive the Recovery

20

Looking Ahead to Anticipate 

• COVID-19 has revealed how ill-prepared we all are – the 
“black elephant” we’ve been ignoring. Preparedness will 
boost demand in healthcare, infrastructure, 
cybersecurity, environmental tech, insurance, etc.

The Readiness 
Economy

• As more work gets performed remotely, there will be 
growing dependence on the data and software that 
are the key underpinnings of the remote economy.

The Remote 
Economy

• Manufacturers can see the vulnerability of supply 
chains, etc. Reshoring some industries will put greater 
focus on advanced manufacturing. Similarly, there will 
be greater need for logistics expertise.

The Logistics 
Economy

• Employers will prioritize automation over hiring back low-
value workers. Jobs driving automation will thrive.

The Automated 
Economy

• As the U.S. invests more in changing its energy 
infrastructure and in ways of fighting climate change, 
there will be demand for clean energy expertise.

The Green 
Economy
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Build a Supply Chain of Talent
For the Jobs & Skills Powering Each Sector’s Growth

21

Automated 
Economy

AI & Robotics in 
Health Care

AI in Finance & 
Investment

NLP & Machine 
Learning

Computer Vision 
& Autonomous 

Vehicles

Software 
Engineers

GIS Specialists

Hardware 
Engineers

Network 
Engineers / 
Architects

Automotive 
Service 

Technicians

Robotics & 
Process 

Automation

• Deep Learning

• ROS

• SLAM

• Machine Learning

• Hazard Identification

• Intelligent Analysis

• Object-Oriented Dev

• Robotics

• ROS

• Machine Learning

• LiDAR

• Computer Vision

• Autonomous Systems

• Predictive Maint.

• Electrical Systems

• Test Equipment
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These Five Economies 

Will Drive Up Demand in a 

Broad Array of Jobs

Many Will 

Require New 

Skills

22
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Autonomous Systems 

Specialist

Top Specialized Skills
Autonomous Systems

Mechanical Engineering

Robotics

Simulation

Python

C++

Systems Engineering

MATLAB

Machine Learning

Electromechanical Systems

Workers May Need Radically Different Skills

23

Traditional Mechanical 

Engineer

Top Specialized Skills
Mechanical Engineering

Project Management

Mechanical Design

SolidWorks

AutoCAD

Budgeting

Scheduling

Product Development

HVAC

Repair

Vehicle-to-Infrastructure 

Specialist

Top Specialized Skills
Transportation Systems

C++

Global Positioning System (GPS)

Business Development

Civil Engineering

Hardware & Software Configuration

Lidar

Simulation

Traffic Management

Linux

Mechanical Engineers

As New Technologies Intersect Familiar Roles
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Reskilling to Survive Automation

Managing Transitions

With reskilling, at-risk 
workers could expand their 
options fivefold, and could 
increase income by up to 
$15,000.

Without reskilling, one in four 
workers would see their 
income drop by $8,600.
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To Grow Workforce Value, Build the Skills That

Close Gaps & Drive Mobility

Source:  Federal Reserve Banks of Cleveland and Philadelphia based on Burning Glass data 
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A Strategy for Broad Diversity and Inclusion

Payroll 

Managers 

79% 

women

Finance 

Managers 

42% 

women

Marketing 

Managers 

50% 

women

Product 

Managers 

33% 

women

Skills:

• Budgeting

• Financial

Reporting

• Financial 

Analysis

• Forecasting

• Risk 

Management

Skills:

• Product 

Management

• Agile 

Development

• Scrum

• Software 

Development
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Build a Skills Strategy for Your Community

27

Birmingham, AL, found 

itself struggling to compete 

with nearby cities like 

Memphis. Using LMI, the 

Broad Goals coalition 

identified the educational 

assets and current 

strengths of the Central 

Alabama workforce.

That data is at the center of 

a coordinated campaign 

to upgrade Birmingham’s 

workforce with the skills 

and degrees to compete 

internationally.
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Build a Skills Strategy for Education

This >100K student 

public online university 

built from the ground 

up for working learners 

is using postings data 

to assess the 

alignment between 

the skills taught in 

their programs and 

the skills employers 

require of students 

and identify curricular 

blind spots

As part of its Academic Master Plan 

process, BCC reviewed 60+ programs 

for alignment with high-value careers

The college identified areas for 

additional educational pathways.  

The analysis also recommended closing 

programs aimed at careers that aren’t 

in demand or that lead to low-wage jobs



© 2021 Burning Glass Technologies—Proprietary and Confidential

Build a Skills Strategy for the Public

29

Cyberseek.org tracks cybersecurity 

demand in the United States and Australia, 

providing interactive career pathways for 

jobseekers and students.
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Nations need to 

use every tool 

possible to ensure 

prosperity for their 

citizens

Keeping Up with Rapid Change

The post-

COVID 

economy is 

going to be 

different

Millions worldwide 

will be affected by 

this new labor 

market
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