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Introduction

* Many reports highlighting risk of job loss. Figures can be
quite stark. How realistic?

* Job loss, but also job creation.

* Need to examine not just the impact of automation, also
the aftermath.

* 2 papers on impact of automation technologies -
* Job quantity
* Job quality



Automation will put half of Nl jobs at risk

By Clodagh Rice
BBC News NI
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Artificial intelligence aims to replace the human mind, not simply make industry more efficient.
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AND UNEMPLOYMENT

Jabs in Northern Ireland are at risk because of an increase in automation

Robot automation will 'take 800 million
jobs by 2030’ - report
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MACHINES ARE ONLY getting

The opening of the Amazon Go store in Seattle brings us one : 2
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Richer countries will see more automation since they have the cash to invest in technology

Automation looks set to replace many jobs in the next few
decades. What work will be left for humans to do?
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Britain can escape the rise of the robots
- but Northern Ireland is still at risk
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Estimating the risk of job loss

*Risk probabilities based on how exposed each occupation was to existing
‘engineering bottlenecks’.

*These engineering bottlenecks refer to tasks which a group of University of Oxford
engineers identified as unable to be substituted for by machines.

*Engineering bottlenecks include tasks involving:
- Perception and manipulation
- Creative intelligence
- Social intelligence
*Two ways of estimating the risk of job loss due to automation technologies:
- Occupation-based approach

- Task-based approach



nomic policies

Occupation-based approach

* The estimates from this approach assumes that it is whole
occupations that will be automated - rather than certain tasks.

* Assumes homogeneous task structure across firms, workers and
geographic localities.

* Based on standardised US descriptions of occupations i.e. O*NET
occupational information.

* This approach assumes a degree of uniformity of occupations which
in reality does not exist.

* It assumes that both across firms and geographies, task structures
within occupations are the same.



Task-based approach

- Accounts for heterogeneity in task structures within occupations by
taking into account what tasks people actually do at work.

- Do they do heavy lifting, think analytically, use percentages, care for
others etc.

- Allows for the fact that individuals within the same occupation often perform
quite different tasks.

- Allows for the fact that many jobs in reality involve tasks which are
capable of being automated + are difficult to automate.

e.g. Receptionist
1. Operates switchboard.

2. Operates switchboard, administrative duties, meet/greet etc.



NERIE:
O*NET occupation database;-—~

an example

Example: Economist

o

Teach theories, principles, and methods of economics.

> Study economic and statistical data in area of specialisation, such as finance, labour, or

agriculture.

> Conduct research on economic issues and disseminate research findings through technical

reports or scientific articles in journals.

> Compile, analyse, and report data to explain economic phenomena and forecast market trends,

applying mathematical models and statistical techniques.

> Study the socioeconomic impacts of new public policies, such as proposed legislation, taxes,

services, and regulations.



Risk Level Percentage NI workforce Number of workers

High 7.1 56,900
High - Mid 31.6 253,224
Mid - Low 26.7 213,845
Low 12.8 102,952

Not classified 21.8 174,935
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How does the potential rate of =~ =
automation vary by type of worker?

High-Mid Mid- Low Not classified

Industrial Sector

Production 0.8 15.4 10.7 5.5 67.6
Manufacturing 2.9 51.1 23.0 7.6 15.3
Construction 1.8 62.8 19.5 8.7 7.2
Distribution, hotels, restaurants 26.8 46.0 13.1 3.1 11.0
Transport & storage 4.0 67.9 13.5 2.8 11.8
Banking, finance, insurance etc. 5.6 24.8 38.3 7.5 23.8
Public administration, education & health 0.4 12.0 38.5 28.1 21.1
Other Services 2.8 23.9 19.6 11.3 42.4
Occupational SKkill Level

High skilled 0.0 3.1 35.9 44.4 16.6
Medium skilled 0.8 39.7 32.4 2.2 24.8
Low skilled 33.7 48.8 0.0 0.0 17.5
Gender

Male 5.7 41.9 22.1 11.3 19.0
Female 8.7 20.3 31.7 14.5 24.9
Age

18-34 11.1 36.2 21.6 10.1 21.0
35-54 4.5 27.9 30.5 15.5 21.6

55-64 6.0



How does the potential rate of
automation vary by type of worker?

Occupational analysis
- Highest risk:
> Process, plant and machine operatives.
Elementary occupations e.g. cleaners, food preparation.
> Administrative & secretarial occupations.
Skilled trades occupations.

- Lowest risk:
Caring, leisure & other service occupations.
Sales & customer service occupations.
Managers, directors, Senior officials.
Professionals.
> Associate professional & technical.



Constraints to labour
substitution

* Debate focused on technological possibility/capability.

* Other factors will compound the impact of automation technologies:

* Economic viability - relative cost & productivity of investment in
technology. Might businesses choose to rely on low-paid workers as the
safest option?

* Ethical/Legal obstacles - drone technologies delivering all of our parcels?

* Societal preference/value of humans - Do we really want robot nurse or
robot waiter?
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Theoretical Framework of the potential . -
impacts of automation technologies for
employment

First Round Effects Second Round Effects

Employment loss Higher value Job

Same Value Job

All tasks replaced

Higher value
tasks

Partial

Some tasks [ 1) ployment loss e e

replaced

Existing tasks

become more
valuable
No tasks
replaced




Economic
Research
Institute

Nevin

4
L
Z

v
]
=2
)
&
2
H
I~
8
o
u
=
5
=
=~
2
3
P
N
a2

75

900000

73

800000

71

700000

69

600000

67

500000

65 X

400000

63

300000

61

59

200000

57

100000

55

810¢ dos-[n[
81027 q24-%9Q
L10Z In[-Aey
9107 92d-30
9102 Ae-1e]y
ST0Z ¥0-8ny
ST0Z 1e-ue(
$10Z Sny-un(
$102 uef-a0N
€10z unf-1dy
21027 AoN-das
2102 1dy-qa4
1102 das-[n[
1102 924-22Q
010Z In[-Ae]y
6002 220-30
6007 Aey-1e]y
8002 320-Sny
8002 JeN-ue[
£00Z 3ny-un(
£00Z ue[-a0N
9002 un(-1dy
5007 AON-das
5007 1dv-qa4
%002 das-n[
¥00Z 924-23d
£002Z In[-Aey
2007 220-R0
2007 AeN-1e
1002 320-3ny
1002 1e-ue(
0002 3ny-un(
000 ue(-a0N
6667 un[-1dy
8661 AON-daS
866T 1dy-qa4
£66T dos-n[
L66T q24-29Q
9661 In[-Ae]y
S66T 290-10
S66T AeN-1B]
1661 AeN-1B]
¥86T Ae-1e]

N o0

Employment trends in Northern Ireland overtime, number of workers (aged

16-64) and employment rate




Economic
Research
Institute

Nevin

4
L
Z

“
-2
=2
S
&
2
H
]
£
]
S
@
=
5
o
=
2
3
&
9
-]

18%

120000

16%

100000

14%

12%

80000

%

10%

Zz 60000

8%

6%

40000

4%

20000

2%

0%

810¢ das-[n(
8107 q24-23d
L10Z In[-Aey
9102 92d-30
9107 AeN-1B ]\
G10Z 30-Sny
ST0Z 1ep-ue(
$10Z Sny-un(
¥10Z uef-aoN
€107 un(-1dy
Z102Z AoN-das
7102 1dy-gqa4
1107 das-In|
1102 qo4-22Q
010Z In[-Aey
6002 220-120
600Z AeN-1e
8007 30-Sny
800 1e]y-ue(
£00Z 3ny-un(
£00Z ue[-a0N
900z un(-1dy
50027 AON-das
5002 1dy-gqa4
$002Z das-In[
$002Z q24-22d
£002Z [-Aey
2007 29a-R0
2007 AeN-1BN
1002 320-Sny
1002 te]N-ug(
000z Sny-un(
0007 ue[-a0N
6661 un(-1dy
8661 AON-d3g
8661 1dy-gqa,]
£66T das-In[
L66T q24-23d
9661 In[-Ae]y
S66T 29010
S66T ABN-1BN
1661 ABN-1B]N
¥86T Ae-1e]

Unemployment %

Unemployment N

Unemployment trends in Northern Ireland overtime, number of individuals

(aged 16+) and unemployment rate
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Source: Quarterly Employment Survey

Note: Trend lines are egual to the percentage share of workers in each sector. The shaded bars are egual to the
number of workers employed in each sector.

Broad sectoral employment trends overtime, number of individuals and
share of workers
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Skills Bias or Routine Bias?

» SKills bias explains growth in high skill jobs but not growth in low
skill jobs

*Routine bias - categorising jobs on the basis of routine /non-routine
and involving principally abstract/cognitive or manual or non-
routine services tasks.

*Occupations are re-categorised by task into:
* Non-routine abstract
* Non-routine manual
* Non-routine services
* Routine
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Quality of working arrangements

Employment Working hours

arrangements

Non-standard 0-10 11-20 21-40 41+

% % % % %

Non-routine abstract Managers, Directors & SO 33.7 1.1 1.7 67.8 29.4
Non-routine abstract Professional 30.9 3.8 8 78.3 10.4
Non-routine abstract Associate Professional & Tech 25.7 3 5 74.3 14.8
Routine Administrative & Secretarial 36.1 2.2 8 77.9 3.4
Non-routine manual Skilled Trades 40.6 X 4.8 57.1 3.1
Non-routine service Caring, Leisure & Other 47.1 3.9 22.4 63.3 10.3
Non-routine service Sales & Customer Service 53 11.4 29.7 51.6 7.3
Routine Process, Plant & Machine Op 23.8 X 6 65 29
Non-routine manual Elementary 47.4 12.1 23.4 52.4 12.1

Working arrangements across occupations, 2017-2018
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Earnings Quality

Hourly pa
y p y Gross weekly pay
excluding Annual gross pay
. as a % of the j
overtime as a % as a % of median

median

of the median

Non-routine abstract Managers, Directors & Senior Officials

Non-routine abstract Professional

Non-routine abstract Associate Professional & Technical 130.9 131.8 135.5
Routine Administrative & Secretarial 90.9 85.2 82.9
Non-routine manual Skilled Trades 92.2 107.7 104.6
Non-routine service Caring, Leisure & Other service

Non-routine service Sales & Customer service

Routine Process, Plant & machine operatives 83.3 94.5 96.7
Non-routine manual Elementary

Earnings quality across occupations, 2018
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Quality of working conditions

Autonomy  Flexibility  Flexibility Fle:“]z‘rhty Flexibility ~ Flexibility Job fob
over speed  over work over work overorder over hours . . . .
manner of Satisfaction Satisfaction
of work tasks pace of tasks of work
work
% % % % % % % %

Non-routine abstract ~ Managers, Director & SO

Non-routine abstract  Professional
Associate Professional &

Non-routine abstract .
Technical

Routine Administrative & Secretarial

Non-routine manual Skilled Trades

Non-routine service Caring, Leisure & other service
Non-routine service Sales & Customer service
Routine Process, Plant & Machine

Non-routine manual Elementary

Quality of the working environment




Policy

* Policy responses to date limited by focus on job loss.
Need to shift to focus on job change.

* Polarisation is key. Yes, increase in high-skill jobs, but
also increase in low-skill jobs.

* We have to get used to ‘bad jobs’ and start to make them
better.

* Context of labour commodification and why we value
some jobs less than others. Gender issues.

* Job quality - key to evaluating impact of automation.



Policy Responses

* Social Security - Need to talk about replacement rates.
Move away from subsistence welfare provision (Hartz
etc.)

* Regional development - Job creation will not match job
loss. Cost of living implications.

» Skills - predominant policy focus on up-skilling. Need to
talk about re-skilling and skills recognition.

* Unionisation/Collective bargaining. Underpins all of the
above. New jobs, least likely to be unionised.
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