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THE FUTURE OF 

WORK

Occupations are 

susceptible to 
automation

Fonte: 1-Frey e Osborne (2013);

2-World Bank

3 – LAMFO/UNB

47% in the EUA1

57% in OCED2

69% in Índia2

77% in China2

54% in Brazil3



WORK IN 2065

78% of global 
employment

54 COUNTRIES GATHER

MORE THAN HALF OF WORK 

ACTIVITIES CAN BE AUTOMATED 

WITH CURRENT TECHNOLOGY 

WITHIN THE NEXT DECADE.

Fonte: McKinsey

50% of jobs have automation potential

69% in the industry

BRAZIL



W O R K

W h a t d o e s

the FUTURE of

VELOCITY

INNOVATION

TECHNOLOGICAL 
DIFFUSION

depend on?



THE REALITY



THE REALITY



CONCERNS

Fonte: World Bank

PREMATURE DESINDUSTRIALIZATION IN 

EMERGING AND DEVELOPING COUNTRIES

NEW MODELS OF GROWTH AND TRAINING OF 

WORKERS



What do we want from the future?

INFLUENCERS AND PROTAGONISTS

or

RESPONSIVE REACTIVES?



HOW WILL THIS TRANSITION OCCUR?

How will we balance 

today and tomorrow?



HOW TO ANTICIPATE THE 

FUTURE OF SKILLS?

SENAI’s Foresight Model

Industrial  Labor Map



D I S R U P C I Ó N
( I n n o v a c i ó n A p l i c a d a )

E M E RG I N G  T E C H N O LO G I E S
( M a r k e t  p r e s e n c e i n  d i f f u s i o n p r o c e s s )

M E G AT R E N D S

T E C H N O LO G I C A L  R O U T E S
( P r e m a r k e t )

F U T U R I S M
( S p e c u l a t i o n )

D I S R U P T I O N
( A p p l i e d I n n o v a t i o n )
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Analysis of Occupational Impacts

Technology
Foresight

Organizational
Foresight

Changes in professional profiles Future demands by New 
Professionals

Recommendations

SEN A I ’s  F ores i g ht  Mod e l



C ha n g es  i n  t he  La b or  

Ma r ket  a n d  T VE T

New changes in work organization + 
new technologies

Changes in Technical and 
Vocational Education and 

Training programs

New worker

Changes in 
occupation profile

New Curriculum

New Activities, Skills,
Capacities and Knowledge

news teaching 
strategies

didactic 
materials

teacher 

training

Changes in education 
provision 



Specific Emerging Technologies Rate of Technology Diffusion 
in the next 5 years 

Rate of Technology Diffusion 
in the next 10 years

Digital automation with sensors for product 
identification and operating conditions

Up to 10% of the market From 11 to 30% of the market

Digital automation without sensors Up to 10% of the market Up to 10% of the market

Collection, processing and analysis of large 
amounts of data (big data) 

Up to 10% of the market From 11 to 30% of the market

Incorporation of digital services in the products 
("Internet of Things" or Product Service Systems) 

From 11 to 30% of the market From 31 to 50% of  the market

Additive manufacturing, rapid prototyping (3D 
printing) 

From 11 to 30% of the market From 31 to 50% of the market

Augmented reality Up to 10% of the market From 11 to 30% of the market

Neural Networks Up to 10% of the market From 11 to 30% of the market

Collaborative robotics It will not spread Up to 10% of the market

Applied robotic vision Up to 10% of the market From 11 to 30% of the market

4 . 0  I n d u s t r y  - R a t e  o f  D i f f u s i o n  i n  t h e  B r a z i l i a n  M a r k e t

SEN A I ’s  F ores i g ht  Mod e l



SEN A I ’s  F ores i g ht  Mod e l



N e w  P r o f e s s i o n a l s

Occupation 
% of companies that will demand this 

professional in the next 5 years
% of companies that will demand this 

professional in the next 10 years

IoT analysts and programmers Up to 10% of the market From 11 to 30% of the market

data scientist Up to 10% of the market From 11 to 30% of the market

Robotics specialists Del 11 al 30% de las empresas From 11 to 30% of the market

Designer of robotic neural networks and 
artificial intelligence

Up to 10% of the market Up to 10% of the market

Information and Automation Technician From 11 to 30% of the market From 31 to 50% of  the market

CLP programmer From 11 to 30% of the market From 11 to 30% of the market

Software engineers Up to 10% of the market From 31 to 50% of  the market

Big data specialist Up to 10% of the market From 11 to 30% of the market

Video engineers Up to 10% of the market Up to 10% of the market

Cybersecurity Engineers Up to 10% of the market From 11 to 30% of the market

SEN A I ’s  F ores i g ht  Mod e l



Year Sectors studied
Total by

Sector
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2013
Automation and

Mechatronics

Visual 

Communication

Renewable

Energy

Machines Work

Tools (Precision

Mechanics)

Plastics Die
Machines Work

Tools (welding)
Electronics Automotive Metallurgy 9

2014 Food and Bevarage
Automobile

Technology
Chemistry

Refrigeration

and Air 

Conditioning

Machines Work

Tools 
ICT Telecommunication

Manufacture of

Clothes
8

2015 Agroindustry Biofuels Energy

Mining –

Metallic

Minerals

Mining - non-

metallic minerals
Chemistry Graphic 7

2016 Food and Bevarage
Leather and Shoes

Industries

Civil 

Construction -

Buildings

Machines Work

Tools 
Safety at Work IT - Software IT - Hardware 7

2017 Automation Automotive Shipbuilding
Wood Products

and Furniture
Oil and Gas Plastic Die 6

2018 Civil construction
Civil Construction

- Infrastructure

Renewable

Energy

- Photovoltaic

Renewable

Energy

- Wind energy

Renewable

Energy

- Solar thermal

energy

Graphic 6

2019 Textile
Metal Mechanic

Industry
Industry 4.0 Telecommunication Industry

Textile Industry

(Peru)

Manufacture of

Clothes (Peru) 6

Total MSP 2013-2018 49

74 PROSPECTIVE 

STUDIES
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2015 Stickers Compositions
Synthetic

Polymers
Biomaterials

Active Packaging

- Food
Green Plastics Recycling Painting

Internet of

Things
Robotics

Integrated

Systems
11

2016 Hot Forming Stationary batteries Textile Enzimes
Hybrid

manufacturing
Lean Logistic Steels or Alloys 6

2017 Ergonomy
Occupational

hygiene

Longevity and

productty

Prevention of

incapacity

Economy for

OHS

Psychosocial

Factors
6

2018 Life Style
TICs for 

Management of WS
2

Total TR 2015-2018 25

Total Amount of Studies 74





A  C O N T I N U O U S  

P A T H
PROSPECTIVE 

STUDIES

IMPACTS AT 
WORK

MONITOR 
TRENDS

UPDATE OF 
SKILLS

TRAINING 
(new courses 
and curricula 

updates)



Industr ia l  Labor  Map

In s t r u men t  f o r  s hor t -

te r m  p l a n n i n g  of  

SENA I  cour se  

of f e r i n g s ,  ba s ed  on  

t he  b eha v i o r  of  t he  

l a bor  ma r ket .

P r o f e s s i o n a l  e d u c a t i o n  
o f f e r  p l a n n i n g

A s s i s t a n c e  i n  d e c i s i o n s  t o  
o p e n ,  e x p a n d  o r  s u s p e n d  
c o u r s e s

D e f i n i t i o n  o f  s t r a t e g i e s  
t o  m e e t  t h e  d e m a n d s  o f  
p r o f e s s i o n a l  a n d  
t e c h n o l o g i c a l  e d u c a t i o n  



Industr ia l  Labor  Map
2 0 1 9 - 2 0 2 3

23

BASIC SCENARIO POTENTIAL SCENARIO

More favorable to economic 

reforms

Less favorable to economic 

reforms

Demand for continuing education

1.6 million / year

13.4 million
employees until 2023

600 thousand / year

employees until 2023

14.3 million

Demand for initial training

450 thousand / year
1.7 million / year

Demand for continuing training

Demand for initial training

2 million / year
Training Demand

2.3 million / year
Training Demand



Industr ia l  Labor  Map
2 0 1 9 - 2 0 2 3

O c c u pa t i o n s  w i t h  t h e  h i g h e s t  g r o w t h  r a t e

Occupation Type
Accumulated growth rate 

up to 2023

Robotic Process Operators Qualification 22,4%

Vehicle mechanics technicians Technician 19,9%

Environmental and related engineers Upper Level 19,4%

Engineering and technology researchers Upper Level 17,9%

Planning, programming and logistics controls 

professionals
Technician 17,3%

Aircraft system and frame assemblers Technician 15,5%



Industr ia l  Labor  Map
2 0 1 9 - 2 0 2 3

Da t a  Se r v i c e



A NEW ROLE

TVET 

i s  ke y  to  t h e  

d i s s e m in a t io n  of  

kn o w le d g e  a n d  n e w  

t e chno log ie s  4 . 0  to  

co m pa n ie s ,  wo r ke r s  

a nd  young  p e op le



BRICS Center  for  the  T VET

S h a re f o re s ig h t s t u d i e s

m e t h o d o l o g y a n d l a b o r

ma r ke t f i nd ing s

S h a re of d a t a ba s e o n

B R I C S co u n t r i e s

D e ve lo p a co m m o n

s t r a te g y f o r B R I C S

co u n t r i e s o n f u t u re



MARCIO GUERRA

mamorim@senaicni.com.br

+ 55 (61) 3317-9902

THANK YOU!!!


