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Background for Necessity of Innovation in Japanese construction
Population Movement and Prediction in Japan

x 10,000 Real number ¢ | » Estimation (%)
14 UUU : 45
| .
o557 12603 12777 12806 12700] Total population
12361 " o3 =485 EU8 459! 12254
12105 a5 w195 I 11,013 4 40
12,000 11706 —a— FE7 L) L a0 1503 11502
: s, 1847 1,752 1,680 1Rgg e i e T : : 4
. 12,001 12.0%;) 11,407, 11002 @
L e | 1353 i 1042 &
8921 =05 2751 [ ;.l 1194 :
T0.000 ————gus0 w0 eeat o oo P e | e o —— - N g A L S
: - ! | s 1.077) [ 9284
9,008 —0— st ! =312 1,012 88087 S0
e o : I 30.0 ; .
8,411 1 951
12,553 3 8
= : 8103 ! 898
8000 || fosast - L Population 65 and over Ho -l b= e e e e
3012 (FY 2017 estimate) K 23,01 \ 7449, 17170
i [140) 8875 paga
2479 | (50.3%) 4941 '5 678
g.622: |20.2¢1 7,620, 5584, |0 7e
6000 1 || | | || || || | | _8,716'_ || | | || L1 il || 2] i} L Jis) _5,028_4793_ I 20
, '8.500 7.4 ! 2 g 500
3,251 : '
7.883 i
o 5 1251 =5 15
6,047 212 ' '
4000 1211 b7 _xg [ Ratio of workingage to A F b 1F 1 b |
'| E g 1= T elderly population
5517 112 [fooTTel | ee | [ 210 : T [ 1500] |1.681] [1.643: |1.424! |1 o8 H 10
5 017 1057 861 | gt o |‘1.w?\_ 1407 [1.428, |1, 1454 |1 42
= o= i 1754 143 0%)
2000 S et e LSS e e RZGE T/ itz H g F 0 01 0 01 061 °§ 0 1
T 63 ; 6.6 oot (1301 '33 Leoe] '187"‘ e | 5
fo8 Bl B — |77 8921 |1.100] Pt [ 55 16131117 0% \0 & “2,260 i2,239 '0.077) 12417) 12,448 2,387 2048
e 602 : L i Vo R : o) B
3097 376 | [958 ] [916] 2] 717 | | 900 | (1160 |1 407 x ot W N P I P
o 12090 98] Lol Figod Fooud Foma 13661 [ 471 ]| 597 I el e o B A B R B M R B R

W#125 30 85 40 45 50 55 60 FWH2 T 12 A7 22 27 &fe 7 2 17 2 27 32 37 42 4 (§)
{1950) (1955 (1960)(1965) (1 970) {1575) (1980) (1985)(1390)(1 995) (2000} (2005) (2010) {2015){2020) (2025) (2030} (2035) {2040} (2045) (2050 {2055) (2060) {2085)

1 Age:-19 20 Age: 20-64 E=1 Age: 65-74 ] Age: 75~ [ unknown

SR B 7 PESOBEIEIICDONTIL, 2015 TilEEY [EERE |, 2020818 Ee (A0 (SM2E108 1 B34 (R 27
i%ﬁg%ﬁ%ﬂ%f%ﬁ%m 2025 F DL iy Btk R - ANDORSEATSEET [HAE ok AD (B 20sE#R) | of&Edhi - 78
== kA IERNRE R,

Statistic Bureau, Ministry of Internal Affairs and Communications



Working Age
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Prediction of population in Japan
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« Working-age population will fall to 71.8 % after 30 years.
* The decrease in the number of construction engineers and workers will accelerate.
 Reduction of the tax revenue — Shrinking of budgets for public investment. 4



Predicted number of workers (15-64 years old)
in the construction industry

Number of workers by
age group (x10,000)

fae, 202 S
15-19 3 3
20-24 21 A
25-29 33 \ A
30-34 32 \ 33
35-39 42 \ 32
40-44 51 \ 42
45-49 69 \ 5]
50-54 63 \ 69
55-59 47 \ 63
60-64 47 \ 47
Total 403 382
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* The forecast assumes that the composition of the working population by age

group will remain unchanged.

e Mid-career leavers and mid-career entrants are not considered.



Construction industry with an aging workforce

Decline in technological capability 4—| Retirement

40 i
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From Digital Construction Handbook 2023 (Japan Federation of Construction Contractors)

* The technical capabilities of the construction industry depend not on the
organization but on the engineers' long years of experience.

* Retirement of skilled engineers = Decline in technical capability.

J
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The 2024 Problem in the Construction Industry

At the end of March 2024, the grace period for the upper limit on
overtime work that exceeds the legal working hours (by Labor
Standards Law/) will end.

Construction workers' working hours must be constrained.

Bl

Measures for an era of serious labor shortages

I. Creating a system that enables more work than ever with less
manpower ="Productivity Improvement’ through manpower
saving and efficiency improvement

/. Transformation into an industry in which a different type of
workers can also play an active role

Perspectives on technological succession are important.



Comparison of Changes in Labor Productivity by Industry
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Productivity = Real gross added value/(Number of employed persons x Total labor hours per year)

From Digital Construction Handbook 2017 (Japan Federation of Construction Contractors)

% Construction industry has enough potential to increase the productivity.*



A New Policy of the Ministry of Land, Infrastructure and Transport
i-Construction from 2016

Remarkable Improvements in Productivity through

D

rAggressive Use of
ICT in Construction
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Drastic Development
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Conventional method

ICT Construction

Okumura Engineering
Corporation

Interference check of rebar by
3D model




Efficiency through fixed and uniform management of
construction methods - Merits and Demerits -

Level of construction (%)
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Growth of infrastructures in Japan construction
(white paper on Japanese construction)

 Establish infrastructure of a certain quality in a short period

* Fixation of construction methods and reluctance to introducing new
technologies

* Inducing waste through uniform management

11



ICT in Construction : Need for a Next Step

o [CT, mainly MG, MC, and drone surveying in earthwork and pavement construction,

IS being introduced to a certain extent.

* Signs of productivity gains in construction are beginning to emerge.

but

* Those companies that are able to introduce ICT are doing so. For companies that
cannot cope with the prescribed ICT introduction, another scheme is necessary.

* [N particular, the challenge is to introduce the system to local governments and
local companies that support infrastructure development in rural areas.

-

DX Promotion in general society

-

Need to promote digitalization more than ever in Construction

12



Promoting Digitalization in Construction

l. Digitization

Digitization of analog work

Il. Digitalization AT
, BIM/CIM

—_— <
: -~

Systematization of construction
with ICT

Data Integration
Simulation

¥
Case Study

l1l. Digital Transformation

Inducing new content
through data fusion




I1l. Digital Transformation DX = Digital Twin DT

A technology that reproduces a real space in a cyber (virtual) space based on data
collected in a real (physical) space using loT, etc. Unlike conventional virtual spaces, this
technology is characterized by its ability to reproduce a more realistic space in real time.
It is like the world in a mirror that copies the environment of the real world into the
virtual space, and is called "digital twin" in the sense of "digital twin.

Cyber (virtual)
space

Digital TWin = Collect information in real time with loT and

simulate the real in cyberspace.

Real (physicall e § e
space BE WETIA  RE B

Stage of manufacturing Stage of Use

14



Infrastructure Development with Digital Twin

Digital twin allows us to simulate various scenarios and redo
them as many times as we want.

Extraction of optimal scenarios = Optimization of urban planning

Estimating the effects of introducing = Promotion of new technology

new technology introduction
Inducing new technological = Innovation in Infrastructure
development Development

15



Digital Twin as a base for infrastructure development

Cyber (virtual) space : Simulation of real phenomena

=) Extraction of optimal scenarios, conditions, and methods

Real (reality) space : Data collection on events 16



V) muiT

Evolution from i-Construction to Infra-DX S syt a1
DX in the infrastructure sector (Reform of organization, processes, culture, and ways of working)
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Significance of ICT implementation

1. Improvement of efficiency and manpower saving.
v Productivity improvement through manpower saving and efficiency
improvement by vtilizing ICT

v'Promotion of manpower saving through automation and autonomous
technology

2. Creation of opportunities for diverse human resources
v'It allows people who have never been involved in construction before to share

in the work.

v'Engineers can use their free time to work on more specialized technical work
with more time to spare.

3. Reduction of excess through precise management

v’ Optimization of construction through reduction of excesses that are inevitable

with uniform management.
18



1. Productivity improvement by utilizing 1CT

Aerial surveying with UAV

ngrlapplng photographlc shg@ts

" Photo surveying
Point cloud data

QuantificatioT of landform
by 3D data set

hyl]kumuraguml -Doboku by Kajima Corporation

m

2ha 1 hour 1man day (1day) 1.0
3D Laser scanner  2ha 1 day 2 man day (2days) 4.0

Electro-optical
- easurement 2ha 3 days 10 man days (5days) 5.6 19




1. Promotion of manpower saving through automation and
avtonomous technology
- Comparison with Factory Automation (FA) -

* Form and materials are clearly  Materials are soil and rocks and thus
specified in design. their properties are variable

» Working environment is stable  Outdoor working conditions are much
because of indoor jobs. affected by weather

» Working objects come to robots by » Machines must arrive at working
themselves on a conveyer. objects in a huge field.

Construction robot should have a function to determine its own action
flexibly according to the situation of each construction site. 20



From construction equipment to autonomous rohots

Evolving construction work utilizing peripheral technologies

Machines evaluate conditions, environments
and determine the way of controlling machine
Machines control itself automatically

Operators evaluate conditions, environments
ST E A= B ede) i gl i[e)sll  and determine the way of controlling machine
separated place
, :
¢4 Advanced control function |« cenre! Technolesy

4.1 Judgement function Al
Operators control machines remotely from
GPS, GNSS
Construction Machines

Operators evaluate conditions, environments
and determine the way of controlling machine
Operators control machines on vehicles

21



Autonomous Construction Robot (Kajima Co. Ltd.)
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System consisting with plural
different machines which do
their jobs corroborating each
other.

Each machine can do its own
jobs, while grasping the
information on surrounding
circumstance, the working
object, the move of other
machines and determining
the optimum control way of
itself. 29




2. Creation of opportunities for diverse human resources to play
an active role

Dangerous Job on high roofs, Aged workmen, Lack of successors
Low productivity. There are a lot of the issues to be solved.

Challenge of Matsuzawa Pantile Co. Ltd.

Reduction of works on high roof by changing
players from skilled workmen.

23



UAV surveying ofthe  Design, Constructing Precutting of

shape and size of the  planning, Estimation roof tile Plafctl'rllg
roofs as 3D data with 3D CAD indoors rooft tiies

Various personnel can enter the construction industry with ICT.
Various trials for Diversification of Professional Staffs has started. o4



3. Reduction of excesses through precise management

Bad Construction jobs generally have to include

g some unexpected factor.
% Plannlng with marglns
8 v : - H .
s g "
g E
% 2 Real Conditions
S >
o C
O Ll
Good

Flexible change of the original plan Time

corresponding to the real conditions

Optimization: Saving labors, materials and energies, etc. 25



Precise management : Energy conservation monitoring
in tunnel construction

Conventional ao (MY
5 80
Size of Tunnel gl Zg
Blasting planning S 50
Machinery plannin C 40 —
ACHINETY Panning S 30 From beginning to end : 100%
o > 20
Design of ventilation 'S 10
equipment S0
c 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20.00 22:00

Control of airflow to suit the environment
iNside the tunnel
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Description of work, CO,,
Oxygen concentration,
Dust content, Toxic fumes, etc.
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20 Shimizu Corporation
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Infrastructure Development

20" century : Streamlining with the standards

<Uniform management>

215 century : Elaboration by engineer's judgment

<Individual Evaluation >

Reduction of waste and effective use of resources

27



Summary

» The construction industry is certainly on the move.

»> We have a great opportunity to set up a system to overcome the
problems that are sure to come in the future.

> What is most needed is a positive change of mindset on the part of
each individual.

> In construction, it is necessary to foster a culture that appreciates
challenges rather than blames failure.

> It is important to proactively try what we can do now that we have a
little more time to spare.

28



Can DX solve the problems of the

construction industry?

29



