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Public Works and CALS/EC 
of Japan

Overview of Public Works 
and Study for Introduction 
of CALS/EC
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Gross Domestic Product and 
Construction Investments

Gross Domestic Product ¥513.7 Trillion

Source: Policy Bureau, MLIT
* 99% of these corporations are small corporations less than ¥100 million in capital

Population of employed: 6.38 million persons
Corporations licensed to engage in construction business: 

Approx. 586,000* companies (as of March 31 2001)

• Construction Industry

• Amount of Investments

Consumptions ¥374.9 Trillion 
(73.0%)

Investments 
¥131.8 Trillion

(25.7%)

Exports 
¥55.7 
Trillion

(10.8%)

Imports
-¥48.8 

Trillion
(–9.5%)

Construction Investments ¥70.4 Trillion (13.7%)

Private Housing 
¥39.2 Trillion

55.7% of Construction Investments

Government Construction 
Investments ¥31.2 Trillion 
44.3% of Construction Investments

Machinery, etc. 
¥61.5 Trillion

Inventory
-¥0.1 
Trillion

　(FY 2000)
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Source: Homepages of ministries

Ministry of Land, Infrastructure 
and Transport (MLIT)
Ministry of Agriculture, Forestry 
and Fisheries and other ministries

(National Budget ¥83 Trillion)

¥2.1 Trillion

¥7.3 Trillion
Grand Total ¥9.4 Trillion

FY 2001 National Budget for Public Works in FY 2001 National Budget for Public Works in 
Japan (Not including supplementary budgets)Japan (Not including supplementary budgets)

Public Works of Japan
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Port of High Importance
National Road
River

Legend:

Principal Public 
Facilities 
Administrated by 
MLIT
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Definition of CALS/EC
Changes in Naming of CALS and Debut of EC

Computer-Aided Logistic Support 
: Support of military logistics by the computer

Computer-Aided Logistic Support 
: Support of military logistics by the computer

Computer-Aided Acquisition and Logistic Support 
: Support of military procurement and logistics by the computer

Computer-Aided Acquisition and Logistic Support 
: Support of military procurement and logistics by the computer

Continuous Acquisition and Life-cycle Support
: Support of continuous procurement and life cycle

Continuous Acquisition and Life-cycle Support
: Support of continuous procurement and life cycle

Led by US 
Department
of Defense

Led by US 
Department
of Defense

Led by IndustryLed by Industry Electoronic Commerce
: Electronic transactions (Electronic economy)

Electoronic Commerce
: Electronic transactions (Electronic economy)

+
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Characteristics of Public Works as Viewed from IT

– Frequent information exchange among many entities
Purchasers, designers, builders, suppliers, etc.

– Diverse information is exchanged in large volumes
Documents, drawings, photos, calculation sheets, etc.

– Information must be maintained for long time

Characteristics of Public Works as Viewed from IT

– Frequent information exchange among many entities
Purchasers, designers, builders, suppliers, etc.

– Diverse information is exchanged in large volumes
Documents, drawings, photos, calculation sheets, etc.

– Information must be maintained for long time

High effects can be achieved by 
introducing CALS/EC

High effects can be achieved by 
introducing CALS/EC

Why Implementing CALS/EC in Public 
Works?
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CALS/EC Action Program
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Basic Flow of CALS/EC

Previous system

Planning 
Company Procurement

Analysis

Test

Production

Sharing Information
- Communication Networks 

and Databases -- Paper Flow -

Electronic Information

Electronic M
edia

Utilization of Communication 
Networks

N
etw

orks

- Communication Networks -

- Electronic Media -

Previously, even 
electronic data are 
output on paper for 
exchanging it.

Information exchanges 
through electronic media

Exchange electronic data through 
networks

Standardization

Infrastructure 
Improvements 
such as 
networks, etc.

Project 
databases 
improvements

Spreading of 
Broadband 
Networks

Constructs a virtual 
databases by linking 
multiple databases 
through computer 
networks

Design 
Company 

Manufacturer 

Maintenance 
Company 

Database

Database

Database
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Significance of Standardization

異なる組織異なる組織異なる組織異なる組織((((ｼｽﾃﾑｼｽﾃﾑｼｽﾃﾑｼｽﾃﾑ))))間での情報交換には間での情報交換には間での情報交換には間での情報交換には
ｎ×（ｎｎ×（ｎｎ×（ｎｎ×（ｎ----1111））））/2/2/2/2個のルールが必要となる個のルールが必要となる個のルールが必要となる個のルールが必要となる

Rules as many as n x (n-1)/2 are needed 
for information exchange among different 
organizations (systems)

Rules as many as n x (n-1)/2 are needed 
for information exchange among different 
organizations (systems) 情報交換を実現できる情報交換を実現できる情報交換を実現できる情報交換を実現できる

Only n rules are needed for 
information exchange when exchange 
standard is established

Only n rules are needed for 
information exchange when exchange 
standard is established

Information 
System A

Information 
System B

Information 
System C

Information 
System D

Information 
System A

Information 
System B

Information 
System C

Information 
System D

Exchange Standard

Information Standardization
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Expansions of Communication
Information Networks

Ubiquitous SocietyUbiquitous Network Society
An ideal form of society in which anyone can

exchange information anytime anywhere through
networks after networks are built everywhere from

offices and homes through advanced networks

Broadband Network
Communication lines that allow utilization of large

volumes of data at a high-speed 500kbps or higher
through optical fiber, CATV or xDSL (x Digital
Subscriber Line).  Broadband networks have

possibilities of providing various services using data of
large volume such as pictures and voice that cannot be

achieved by narrowband networks.

Narrowband Network
"Low speed" communication circuits by telephone and

ISDN circuits below 128kbps in speed.  Spreading of ADSL
and other high-speed circuits is accelerating a change to

broadband connectivity.

FTTH
(Fiber To The Home)

VDSL (Very High Bit
Rate Digital Subscriber
Line) Circuit

ADSL (Asymmetric
Digital Subscriber Line)
Circuit

1.5Mbps

128Kbps
ISDN (Integrated
Services Digital
Network) Circuit

300bpsAnalog Circuit

Broadband

High
Speed

Large
Capacity

Broadband Society

Narrowband Society

Society in which
men activate
computers

Society in which the
computer shows how useful
it is acting in accordance
with men's behaviors

100Mbps

E
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tio
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sm
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 S
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ed

Evolution of Network Mode
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Final, Ideal Image of CALS/EC
- Shared Integrated Database -
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Port Facilities Information System

Typical Examples of 
CALS/EC



CALS/EC International Symposium 30/01/2002

(１) Characteristics of the System
High-Resolution 
Satellite Image

High-Resolution 
Satellite Image

Selects display information 
and changes information 

displayed on the plan.
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(5) Utilization Flow in Disaster
Damage Information 

Transmission Subsystem

Usable/Non-usable 
Decision Subsystem

Damage Amount
Calculation Subsystem

Emergency Works
Support Subsystem

Catalogs and transfers damaged photos and 
other information of port facilities.

Decides usable or non-usable of important 
facilities based on results of local fact-finding. 

Calculates damage amount based on results 
of local fact-finding. 

Supports entire emergency works by 
displaying design drawings and facilities 
exposed to secondary disaster. 

Supports entire restoration works by 
searching restoration examples or similar 
cross-sections. 

Restoration Works 
Support Subsystem
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CAD Data Exchange Standards SXF

Typical Examples of 
Standardization
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Problems at Present
* Data Exchange Through Intermediate Format

DXF out

A  CAD

DXF in

B  CAD

No established standardsNo established standards

Risk of imperfect data exchangeRisk of imperfect data exchange
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Results of SXF DevelopmentResults of SXF Development

Exchange and sharing of drawing information 
independent of specific CAD software
⇒Utilized in electronic delivery of products beginning 2002

Exchange quality finer than conventional 
precision
Cost reduction through reuse of drawings
Spreading and expanded use of CAD
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Electronic Bidding

Same systems as in 
previous bidding by 
paper are carried out 
on the Internet
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Nov. 13 2001 - First Electronic Bid Opening 
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e-BISC Center: Electronic Bid Server Control Center

Basic Flow of Electronic Bidding System 

Internet
Potential bidders

who want to
participate in

bidding

Citizens
Public Works Procurement
Information Service (PPI)

Obtaining
information

Information gathering

Application for
authentication

certificate

Check

Authentication
certifcate issued

Inquiry for certification validity

Gathering information on:
Information on ordering plans, 
 estimation, etc.
Bidding announcements, etc.
Bidding results, etc.

Electronic Bid Server Control
Center (e-BISC center)

Certification Authority

Public Purchaser

Electronic Bidding System

Electronic Authentication System

Obtaining
information
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* Assures Competitiveness, 
expands opportunities for orders

– Anyone qualified can easily participate in bidding through 
the Internet

* Reduces construction cost 
– Transfers for participating in biddings dramatically reduced

* Improves efficiency in operation work 
– Creation and sending of electronic documents 

* Assures Competitiveness, 
expands opportunities for orders

– Anyone qualified can easily participate in bidding through 
the Internet

* Reduces construction cost 
– Transfers for participating in biddings dramatically reduced

* Improves efficiency in operation work 
– Creation and sending of electronic documents 

MLIT: approx. ¥26 billion.  Throughout Japan: approx. ¥300 billion　　　　
(Annual amounts for transfers by suppliers and for document creation only)

MLIT: approx. ¥26 billion.  Throughout Japan: approx. ¥300 billion　　　　
(Annual amounts for transfers by suppliers and for document creation only)

Effects of Electronic Bidding
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– All public works projects administrated by MLIT 
(construction + construction consultation works) 

Approx. 
44,000FY 2004

　　　　　　　　　　　　　　　　　　　　　　　　　　　　Moved up one yearApprox. 
10,000FY 2003

– All works projects above publicly-invited bidding 
category (¥200 million or higher)

– All construction consulting projects above simple 
competitive bidding category (¥50 million)

Approx. 
2,000FY 2002 

– Implemented nationwide 
– Projects selected from large projects administrated by 

MLIT (construction + construction consultation works)　　　　
taking IT capability of corporations into consideration

Approx. 100From Oct., 
FY 2001

Basic PolicyBidding 
Project

Fiscal 
Year

Plan for Expansions of Electronic 
Bidding by MLIT
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Yearly Targets for Local Promotion
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Necessity for Standardizing Electronic 
Bidding Systems
If each public purchaser develops an 

original electronic bidding system 
individually...

High development cost and High development cost and 
confusion among bidders!confusion among bidders!

Many different systems are 
jumbled indiscriminately.

When an Electronic Bidding System 
using the core system is developed...

The common core is customized 
for each public purchasers.

Low development cost Low development cost 
and confusion among and confusion among 

bidders is Avoidedbidders is Avoided
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Reliability

Security Improvement,
Additional Functions

– Supports various requirements of ordering 
organizations

– Supports future changes in the Internet 
environment and technology reform

Specification of 
Central Government 

Bidding System
<For Goods 

Procurement>

Electronic 
Bidding System 

of MLIT 
<For Public 

Works>

Ministry 
Requirements

Requirements of Public 
Corporations/Associations

Requirements of 
Local Governments

Standards for Bidding System:

Electronic 
Bidding 

Core System 
<For General 

Use>

Electronic Electronic 
Bidding Bidding 

Core System Core System 
<For General <For General 

Use>Use>

Development of Core System for 
Electronic Bidding

Multi-Platform 
Specification
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Members of Electronic Bidding Core 
System Development Consortium 
Full members (10 companies)

– Companies that have the ability to develop an Electronic Bidding
System

Supporting members (50 companies)
– Companies that need information related to the Electronic Bidding Core 

Systems
Special Members (93 organizations)

– Public purchasers interested in introducing the Electronic Bidding 
System

– Ministry of Land, Infrastructure and Transport, Ministry of Agriculture, 
Forestry and Fisheries, Postal Services Agency, Defense Facilities 
Administration Agency, Japan Highway Public Corporation, Japan Railway 
Construction Public Corporation, Hanshin Expressway Public Corporation, 
Metropolitan Expressway Public Corporation, Water Resources Development 
Public Corporation, New Tokyo International Airport Authority, etc.

– 46 of 47 prefectural authorities, 12 of 12 government-designated cities, 
and other local government offices

* Participation as of Jan. 22, 2002
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Overseas Exchange

Towards International 
Harmony
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* Comprehensive cooperation measures using non-ODA and ODA public funds

- Intellectual contribution (Dispatch of advisors and other personnel)
- People fostering (Human resource development)
- Improvement and expansion of information communication 

infrastructure, support of networking projects
- Promotion of IT utilization in aid

July 2000  at Kyushu Okinawa Summit

JapanJapan’’s Comprehensive Cooperation s Comprehensive Cooperation 
Measures on International Measures on International ““Information Information 
DivideDivide””

Aid of $15 billion in next five years
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Compare IT Software to Iceberg

By Mr. TAKEYA, PCI
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System Architecture Standardization

Data Structure Standardization

Operational Guidelines
for Each Segment 

Data Maintenance and Updating Guidelines for Each Segment

Personnel Fostering 
Programs and 

Implementation

Updated Spirally 
= Short-Term Value

Element Technologies Supporting System

Communication
Infrastructure

IT Maturity of Society

Market 
Mechanism

Data is asset = 
Long-term value

Human Resources are 
Long-Term Value

E-Government

Legal Institution

IT Software Applications and Supporting Architecture

By Mr. TAKEYA, PCI
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Overseas Surveys

Information exchange on 
construction IT

Vietnam, Taiwan 
and Singapore2001.10

Standardization activitiesUSA2001.　6

Advanced examples of 
e-procurementUSA, Canada2001.　6

US East Coast2001.　1

Advanced examples for 
nationwide CALS/ECKorea2000.　9

US West Coast2000.　7
Main SubjectArea

Importance of periodical information exchange

International CALS/EC Symposium



CALS/EC International Symposium 30/01/2002

Future Evolution
Gist of Phase 3 and 
Plan Beyond
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Steadily implemented as an IT measures in public works field 
(assured local promotion)
Great contribution to awareness reform of construction industry 
toward IT
Incentive in improving information literacy among parties 
concerned
Both purchasers and suppliers enjoy advantages through 
preparation of tools for electronic bidding, electronic delivery and 
other functions
Not yet ready to support life cycle of business activities 
Necessity of improving inter-phase data exchange and other 
aspects
Effective utilization of electronic data in areas other than 
production processes

Evaluation of CALS/EC at 
Present Stage
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Missions

Visions

* To provide quality facilities timely at low cost, maintaining fairness
* To provide administrative services of higher quality less costly

and faster

* To provide quality facilities timely at low cost, maintaining fairness
* To provide administrative services of higher quality less costly

and faster

(1) High-level services through linkage with land management system
(2) Construction of wide-area linkage systems grouping purchasers into one unit
(3) Integrated construction and operation linking with other e-government systems
(4) Creation of new markets related to public IT and services through effective 

utilization of data
(5) Reform of work processes by utilizing IT

(1) High-level services through linkage with land management system
(2) Construction of wide-area linkage systems grouping purchasers into one unit
(3) Integrated construction and operation linking with other e-government systems
(4) Creation of new markets related to public IT and services through effective 

utilization of data
(5) Reform of work processes by utilizing IT

New Plan
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Electronic
Delivery

Information
Sharing

Survey
Company

Geological Survey
Company

Design
Company Construction Consultant Execution

Company
Maintenance and
Repair Company

Citizens

Private
Company Research Institute

Creation of New Market

supplier

Back-Office Reform

Investigation
and Contract

Bidding and
Contract

Design and
Estimation

Maintenance
 and Management

Works
Execution

Existing Work Processing System

Review of work processes is
accelerated by linkage with
work processing systems as
existing information resources Full support of life cycle by

reutilization of data in phases
and exchange of data between
phases

National Land
Management Service

Effective utilization of
electronic data by data
supply to national land
management service

- Disaster prevention
- Environment conservation
- ITS

- Cost reduction
- Quality assurance and
  enhancement
- Assures Transparency

Systems Related to
Other Organizations

Reduction in system
development cost and
quality improvement
through system
linkage

System
Linkage

Environment preparation
and expansion for
creating new markets by
widely supplying
electronic data to the
general public

Cooperation
among

PurchasersInternet

City To w n Village

Kasumigaseki
WAN

Local Government
WAN (LGWAN)

Technology support by
cooperation among purchasers
and reduction of cost for building
system environment by using
networks

New undertaking by
future plan

High level achieved
through future plans Completed by current plan

Electronic
Bidding,

Electronic
Contract

Prefecture State

-Goods procurement
-Construction work ledger,
  etc.

Final Image to be Achieved by Future Plan (Draft)

　



CALS/EC International Symposium 30/01/2002

END

Ministry of Land, 
Infrastructure and Transport
http://www.mlit.go.jp/english/


