Japan’s Experience in Water Resources Development
A Case Study on the Aichi Canal Project financed by the World Bank

by Yoshida, Professor, the University of Tokyo
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An Atomic Bomb in Hiroshima

Atomic bomb

Hiroshima, 6 Aug., 1945
Civilians death toll: 100,000
Breakdown of atomic energy:
blast 50%, heat rays 35%, Radiations 15%




Hiroshima city after the bomb explosion
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Tokyo after the war in 1945
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Osaka after the war in 1945
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Losses by the Second World War

Japan lost one-fourth of total national wealth during the Pacific War

Death toll in Japan

Soldiers killed Civilians killed
Sino-Japan (1937-41) | 511,000
Pacific war(1941-45) | 1,555,000 299,000

World Physical Loss of The Second World War

Military expenditure US$1,117 billion
Total damages US$4,000 billion
Soldiers death toll 15 million, Civilians 45 million

Civilians killed in Asia during the war were not well known.




esser Damages on Infrastructure
— One of Secret Factors for the Rapid Recovery

%

War Damage Ratios of Infrastructure
Ratio = (War Damage)/(Assumed Value without War Damage)
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War Damages on Industrial Productive Capacities

— The heavy damages lead to quick modernization of industrial capacities

Capacity Loss Ratio (%)

Loss of Industrial Productive Capacity by War
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Ratio = (Capacity Loss)/(Assumed Capacity without Loss)
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Reconstruction from the Ruins

Foods hunting from Tokyo to villages, 194546
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Post-War Development and WB'’s Assistance
What learnt from the Assistance
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Development Phase in Postwar Japan

Loans from WB (1953-66) £ 8 & %(Real Wage Rate)é
31 Projects with $862 million
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World Bank Loans to Japan (1953-1966)

BAEDHFIRITMNASDERREFF (1953 —1966)

2259 EiE |IEE
SEED B2 F== 1BEEREE |HARRE |HABE
T (E A BDIE AN e ol R TO O REHE (26) (FK$) | (HF) [ (=
1 531015 B A&BIFELEIT BEFEE S ZZ=)I K FH2E (75FKW) 5.000 21,500 20 3.5
2 531015 A ZABAFELEIT HIEH X X F31EE (75FKW) 5.000 11,200 20 3.5
3 531015 A ABAFEEEIT b ERE PO E A1 E (66 FKW) 5.000 7,500 20 3.5
4 551025 HABIFEERIT J\MERISK —> B ARG TEIEERH 4.625 5,300 15 2.5
5 560221 HABAZFEEEIT HapEFEaxt Cx1) SR - ELE B E - i - T L BRLE R 4.750 8,100 15 2.5
6 561219 AABAFEERIT NS ETERS FETIE 2RIV RN YT -3 5.000 20,000 15 3.5
7 561219 EihBasessinos M | 224 BA St 2 F BAZRE= 2/ Bk / FLAEMA S/ IREBH GE2) 5.000 4,300 15 3
8 570809 =snA/KAEFH Z &N FA/K 2 EENFAKEZE 5.750 7,000 20 4.5
9 580129 HAABIAFEIELT 11 U g2 2 R FETIBF RS SEIUI—IRIEE 5.625 8,000 14 2.5
10 580613 A #*BAFESEIT BEFEEE 12K BEEREAK P FEE (185FKW) 5.625 37,000 25 4.5
11 580627 HABAFESRIT dbpEE H HIE/K N FE (264 FKW) 5.625 25,000 25 3.5
12 580711 A=ABAFEERIT ERE=E FIFLUTIBF R SiEEsR 7 7 55 5.625 33,000 15 3
13 580818 B A&BIFEIELT = S HE;E T 800k k= 5.625 10,000 15 3
14 580920 HXBAFEIRIT HERE 2R THEESE — . EFE—IKIDFEE 5.500 29,000 25 4
15 580920 HAEBEAFESRIT B A E 2R KT T 1560~ BRkS 5.500 22,000 15 2
16 590217 HAABIFEIRIT EIREBAFE R IK FIFETE (215FKW) 5.250 10,000 25 5
17 591112 A ABAFRIEIT = sEk A4 T#81500 ka1 6.000 24,000 15 2
18 591112 HABIFEIRIT AN G EUE 3200 Y F4H T#1500 e — & 6.000 20,000 15 2
19 600317 A=AEEELH B AEER 2 JB IR — 12 BR R S s B 6.250 40,000 23 3
20 601220 HABISEERTT D11 B £ 3 AR TFETIHSEIR TSI 5.250 6,000 15 3
21 601220 HAAXBAFEIEIT EREE2R FOFRLL T BN AU I 5.250 7,000 15 3
22 610316 HABIFEIEIT HIMEFH2K Fr/hEA X F1 (156 FKW) 5.250 12,000 20 1.5
23 610502 AFXEAESE B AR EH &k B E HT R R 5.250 80,000 20 3.5
24 611129 AXREELAFH B A& B 2 F 2 2R —E=-FEXR EhrE-EERSEEE 5.250 40,000 23 3
25 630927 H=xXEELAF HFRIE R FII3 R BR IR — 5% [ RS = R A B 5.500 75,000 26 5.5
26 640422 AFREHAE B AERR 4R 2 )1|—/ RS R E R 5.500 50,000 25 5
27 641223 EHEREREIRLE B ER S EIE KA F 35 -4 CE RS = R B B 5.500 25,000 24 4
28 650113 TIRBAFE (k) EIRBAFE (BK) NEEBIIKREFHSEUS ERERTEE 5.500 25,000 25 4
29 650526 HAEELF B AER SR - 22 AR S SR E R 6.500 75,000 25 4.5
30 650910 Bt RE PR F | B = i 18 2R 2 [F e EEEE 1S 6.500 25,000 24 4
31 660729 HAXEEILAF H 238 PR 2 16 2R IR 58 RO S R E B 6.750 100,000 15 3
=&t 862,900
GE1D
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WB Loans by Sector

Loan Amount($million)

Loans from World Bank by Sector
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Major WB Financed Projects

| Sinkse Hydropower Shipbuilding Industry

Steel Plant Highways Truck Industry
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General Lessons Learned from the WB’s Assistance

Lessons at Project Level

* Introduction of new methods in planning, designing and construction, but,
procurement practices were not well transferred.

« Justification from macro, sector, regional policies.

« Introduction of sound project investment analysis.
 Emphasis on financial viability of service providers and pricing.
* Promotion of technology transfer and innovations.

 Human resources development.

 Institutional building.

Lessons at Policy Level
« Consistency between macro-economic management and project investments.
« Institutional reforms including new laws, organizations, and regulations.

14




A Case Study: A Review of the Aichi Canal Project
The Kiso River System and the Aichi Canal Project
KISO RIVER SYSTEM Total canal length 112 km
) msocawa  Open canal 63 km
ﬂ' | /-"/ Tunnel 28 km
z e
?’; (*'QHMKTM\? < Siphon 12 km
Z < VER [
NORAEMS. ST 2 Others (bridges, etc) 6 km
S RS D i i
| =] 'NAGANO prerrcTURe| Maximum capacity 30 m3/s
& /| GIFUPREFECTURE | _\.-,%%ﬁﬁ‘.‘“fﬂﬁﬁ Branch canals 1,012 km
< KANEYAMA DAM ;
| INUYAMA INTAKE . AG[%WA DAM( .
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— , e &
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%A %‘Cﬁ" | AICHI PREFECTURE | Water supply 195,000
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Electricity 35,000 kw




Project Area and People

Rain-fed Agriculture by Irrigation ponds (before the project)
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Problems: drought prone areas

- ! Data and statistics were accumulated.
= (Statistics paranoid?)
S
Japanese are paranoid in statistics.
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Priority Needs of Local People and Their Initiatives

Hand swing bucket irrigation (before project)
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The people in this town located in the southern tip of the peninsula had prepared by
themselves a town water supply fund and system before the water reached the town.




How was the priority needs being identified by the farmers?

Demonstration Effect (1891~ )

» Local farmers’ knowledge about the impact of irrigated agriculture
demonstrated by the neighboring Meiji canal project (since 1891).

—  We want the same because we know how large benefit we can get.

Who are the project promoters? (1948~ 1957)

 Farmers’ leader Mr. Kuno who was so talented in local communications and
active in local business.

 The local agriculture high school teacher, Mr. Hamajima who was capable of
planning an irrigation project.

« A local city mayor who once worked as a correspondent in USA before the
war played an important role of “communicator” to external resources. He
knew “democracy’ practiced in USA, and various public projects including
TVA project in USA.

* The local leaders had good connections with the local and central authority.

19




Project Promoters: Local Farmer and Teacher
Mr. KUNO and Mr. Tatsuo Hamajima (1970)
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How were the local people participated in the project ?

In 1948, the promoters visited and persuaded the villagers.
— Consultation meetings in all villages.
— Project presentation through local entertainers (local folk tellers).

— Later, the project concept brief was circulated to all the elementary
school pupils in which TVA and Dutch farming system were cited as the
models for the proposed Aichi Canal project.

In 1948, Kuno and Hamajima petitioned to the central government and met
with the then prime minister Yoshida.

In 1949, The Aichi Irrigation Water System Realization League was organized.

In 1949, The project proposal was prepared in English by Mr. Mori (city
mayor) to be presented to GHQ. Japan was ruled by the Allied Occupation
Army until 1952 when the San Francisco peace treaty was enacted.

21




Project Proposal prepared by
the Project Realization League in 1949 — Cover Page
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Prepared by the farmers group of “Project Realization League™ in 1949




Farmers Proposal and Government’s Objectives
How was the Project kept consistent?

1948 The Project was conceptualized by the local leaders. (Kuno and
Hamajima)
— The promoter visited and discussed with then prime minister Yoshida who
was In support of the project concept.

— The Ministry of Agriculture staff visited the project area.

1950 TVA concept was introduced among the stakeholders. Then the scope
was scaled up including electricity, industrial water and urban water.

1951 The Kiso river comprehensive water use survey office was established
by the Ministry of Agriculture.

Local needs
— Drought prone area — prevailing poverty and shortage of water.
— But, the climate, soil and location are good for farming.
The local priority needs met with:
National and agriculture sector needs
— Food security: Rice production increase was the first priority.
— Social Stability: Employment creation.
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Coordination among Government Agencies — A New Concept

Multipurpose development:
Irrigation — Ministry of Agriculture
Domestic water supply — Ministry of Welfare
Industrial water supply — Ministry of T/I
Hydropower (Electricity) — Ministry of T/I
Flood control — Ministry of Construction

TVA Approach
— USA’s Tennessee Valley Authority’s experience in 1930 (New Deal Policies)

— Comprehensive development of the Kiso river basin

Institutional Evolution — Concept of IWRM (WWFE3 2004)
o« 1955 — Aichi Canal Public Corporation (1955) for the project implementation

« 1968 — Later merged with the Water Resources Development Corporation which
was responsible for developing 7 major river basins in Japan.

« 2004 by the administrative reform act, transformed into Japan Water Agency.
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However, Affected People’s Oppositions Movement (1952~ 1958)
Pro vs. Con Against the Project — Democracy was Working?

Signboard saying “Oppositions to Dam Construction” |( =5 Hi£3)
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Compensations

Re-settlers, are they better-off ?

Arrangements for the
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_| Makio Reservoir’s Re-settlers and
). Compensation (Livelihood Reconstruction)

240 families (1003 persons) with 6 years

52+ ¥ negotiations

Total compensation of 1.4 billion yen

L (US$3.85 million ): 3% of the totall

construction cost of which 11% for public
works for the affected reservoir area.

| The re-settlers were given opportunities to

Investigate several areas for re-settlements,

@S they decided the place where they will

rebuild their livelihoods. Most of them were

.| re-settled by group in places where they can

RIFEEFOEE (=gwas wriie)

| oversee their homeland.

26




How was the WB get involved in?

1950 Mr. Mori, Mayor visited WB and handed over the Project proposal.
1952 WB mission to survey the Japanese economy.
1953 Japan became a member of WB.

The first loan from WB for Tanagawa Thermal Power Project ($21.5m).
MOA contracted with PCI for technical assistance.

The WB Vice President visited Japan to discuss possible loans.
1954 The feasibility study report prepared by PCI (consultant).
The WB Agricultural Mission visited Japan and the Project area.
The WB Industrial and Electricity Missions visited the Project site.
1955 Policy and technical dialogues between Japan and WB.
1957 The Aichi Canal Project loan was approved by the WB.
The construction started.
1962 Project was completed and operation started.

27




World Bank Agricultural Survey Mission in 1954
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A Meeting with WB Appraisal Mission in 1956




Loan Agreement and Government Guarantee Certificate 1957
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How were new technologies transferred?

1953 MOA contracted with a US consultant (PCI) under TA for planning.
1954 PCI prepared a preliminary feasibility report.

1955 PCI submitted a final report.

1955 PCI and EFA (Elick Flore Associates) discussed with Japan’s engineers.
1956 A pilot farm was established for new irrigation methods.

1956 EFA contract under TA agreement for design and construction
supervision.

1957 WB approved the project.

1958 5 pilot farms were established in the project area for farm irrigation
techniques (sprinkler irrigation).

1959 Local peoples objection meeting against the proposed rock-filled dam
In place of a concrete dam.

1961 EFA contract (5 .5 years) under TA Agreement was expired.
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Field training by extension workers (technicians) (1957)
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Introduction of Mechanical Construction Method 1958-
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How was the Project financed
WB Project Financing (US$ ‘000) - Saving !

(‘000 US$)
Item Planned | Actual | (+) or (-
)
Consultant Service for Design and Supervision 1,500 1,540 -40
Construction Equipment 4.400 2560| +1,840
Consultant Service for Farm Irrigation 40 40 0
Interest during Construction Period and Other 1,060 760 +300
Expenses

Total Loan form World Bank 7,000 4,900 2,100

(8.8%0) | (4.1%)

Total Project Cost 80,000 | 117,500

Note: Interest rate of 5% with 25 years repayment period including 5 years gra(?és.




Actual Financing Arrangement

Category Amount (mil yen)

Central Subsidy 8,000 18%

WB Loans 1,754 4%

Fund of US Surplus Foods Sales 12,250 27%

Loans and Investment Fund 22,719 50%

Others 768 2%
Total 45,491 100%

Financing for Agriculture

Component

National Budget 18,600 55%

Prefecture 8,722 26%0

Farmers 6,639 20% Ownership and Self-help

Total 33,961 | 100%
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Outputs of the Project - Water Supply to meet the demand
Changes of Water Use from Agriculture to Industry
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& Agriculture Water allocation by purpose in 1981&1999

B Domestic W.S.
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Changes in Water Allocation in Response to Changes in Demand

1963

1997

Water Discharge by Purpose in 1963

| W Agriculture
O Urban Water

Water Discharge by Purpose in 1997

| M Agriculture

OUrban Water
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Impact of the Project
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Indirect Impact of Project

£ 1963
Il 2000

EH Agriculture Land 33,000 ha (1963) — 22,000 ha(2000)

ERE Farm House

holds 45,000 (1963) — 20,000 (2000)

B
—

Agri Product Sales
(billion yen)

Domestic water Industral Products Sales

(’0000 persons)

(10 billion yen)
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The Chita Agriculture Cooperative

(As of April 2006)
Members: 17,378
Quasi-Members: 38,295
Staff: 806

Subscription: ¥7,400 m ($64 mil)

Savings : ¥839,600 m ($7,300 mil)

Loan Outstanding: ¥191,500 million ($1,7 bill)
Pension fund: ¥2,285,000 million ($20 bill)
Collective input supply: ¥12 ,000 mil
Collective products sales:¥9,700 mil

Individual products sales:¥2,100 mil




Continued Innovations:
Reservoir renovation and Double Canal (middle walled
canal)

MAKIO DAM: ROCKFILL RAMOCM ANTIVFE STORAGF

Project Area Now

41



The Monument and Watershed Management
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Ultimate Impact of the Aichi Project
— Capacity Development of the Project Community

Planning Process Learning by Doing with Democracy (good governance) in Practice
—Participation and decision making with consultation —Democracy can work.
—Re-settlement = Livelihood reconstruction, social considerations.

Ownership, self-help and consistency

The Project was designed by the beneficiaries to meet their priority needs.
The Project was fully supported by all other stakeholders.

Political and industrial leadership played important roles.

The administrations at central and local levels worked together.

The beneficiaries committed their financial contribution (20% of investment).

Institutional Evolution: Establishment of a river basin organization
— (laws, organization, rules and regulations, financing mechanism, etc).

Transfer and Diffusion of Technologies
— Design and construction, and nation-wide spillover impact.

Local Institutional Capacity (Various Associations strengthened)

— Local capacity to meet the changing conditions of the social environment

(sustainability).

Increased Capacity of Social Capital
— Overall capacity development of the beneficiaries in the Project area.

— Witness: Success of the Chita Agriculture Cooperative.

The Project provided various opportunities to enrich peoples’ capacity or communlty S
social capital in the Project area.




Summary: Ultimate Impact of the the Aichi Canal Project
- Community’s Capacity Building -

= Definition: Good governance concerns the efficient management of a
country's public resources. This includes challenges of a
constitutional nature that establish rules of political conduct,
creative interventions to change rules and structures, and the nature
of interactions and types of relationships between states, citizens,
and other actors. The codes of conduct for good governance include
participation, transparency, accountability, efficiency and
predictability

< The Aichi Canal Project provided a precious opportunity to enhance
“community’s good governance” and strengthen “community’s
capacity” to effectively respond to the changing social and economic
conditions. Therefore, the Project became “sustainable”.
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