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QUESTIONNAIRE (1)

To THE EX-PARTICIPANTS OF THE GROUP TRAINING COURSE
IN ENVIRONMENTAL ENGINEERING {AIR POLLUTION CONTROL)
AT
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

The Follow-up Team would like to ask you some questions to learn from you.
The purposes of this survey are the following:

(1) To find out how and to what extent the training course has influenced on
your work.

(2) To discover what kinds of problems and needs you may be having in your
field. :

(3) to hold an open seminar on the relevant theme.

Please answer the following questions. Your cooperation will be highly
appreciated.

1. GENERAL QUESTION

1-1. Full Name:

1-2. Office Name:

Office Address:

Telephone Number:

1-3. - E-mail é\ddress:

1-4. Year of Participation: _

1-5. Did your participafion in the training course lead to your promotion?

[] Yes _ [ 1No [ ]dont know

- 17 -



Please write your Employment Record after completion the training course

in Japan.

Duration

Position

Organization

Before participation

After participation

1-6. Please draw a chart of your present organization, indicating your position.
(If available, please attach an organization chart indicating number of

personnel in each section, division and department.)

Organization Chart

1-7.  Please briefly describe your duties at the present post,

1-8. Please deseribe any problems and difficulties you face at pre.sent.

- 18 -




2. QUESTIONS ON THE GROUP TRAINING IN JAPAN
2-1., Has the training course been useful for your work in your country ?

D very much D fair [:| not at all

How?

2-2. Have you ever had any opportunity to disseminate what you have
~acquired in the training?

D Yes: If yes, to whom? I:] colleague [ ] training course

[ ] other

-'DNO-

2-3 What was the most useful program in the training course to you? Please
specify.

2-4.  Please state the procedure of your application for the training.
( Procedure ) _ ‘
1) How were you selected by your department ?

- 15 -



2) How did you come to know the training course?

2-5 Who practically authorized your participation in the training course?

2-6 Did you find any difficulty in your application procedure? If any, please

state them.

2-7 Have you attended any other training courses on the same subject in ymir
country or abroad? '

-DYes..DNo

If yes, please answer the following items.

Name of the Course

Duration of the Course

Institution / Place

Spensor / Organizer

- 20 -




3. IMPROVEMENT OF THE GROUP TRAINING IN JAPAN
31 Do you have any proposal or suggestion on the following items for the
future improvement of the training course which you participated in?

1) Duration

I:] too long [ ] about right D too short
2) Lectures
Lecturer
[ ] good [ ] fair ] poor
. Textbooks

|:] good D fair [ ] poor

Réference material |

D good | I:‘ fair | D poor

3) Practice (if applicable) |
| Instructor |

[ ] good D fair [ ] poor
Facilities |

[ ] good - [] fair [ ] poor
Equipment
: [ ] good _ [ ] fair | D poor
Materials |

[ ] good [] fair I:] poor

4) What subject / topic would you need more after you returned ?

- 2] -



3-2. Others (If any)

4. POS’I‘-TRAINI.NG SERVICES FOR THE EX-PARTICIPANTS
4-1 JICA gives the following services as follow-up for the ex-participants.

1. A service, in which JICA dispatches the follow-up team to find out
technical needs.

2. A service, in which JICA provides the ex- partlclpants with the technical
information and literature. _

3. A service, in which JICA mails out the magazine named "KENSHUIN"
to the ex-participants for five years.

4. A service; in which JICA assists the ex-participants in orgamzmg and
operating JICA Alumni Association.

If you have any opinion or request, please specify.

4-2. Are you in contact with any J apanese organization, people to obtain current
technical information, etc.? If yes, please specify the contact organization or
person. :

- 22 _



4-3 How many candidates are there suitable for the course for Environmental
Engineering (Air Pollution Control) at your organization ?

4-4. OTHER COMMENTS (If any)

Thank you for your cooperation.

3.



QUESTIONNAIRE (2) |
(TO BE FILLED UP BY SUPERVISOR OF EX-PARTICIPANTS)

To THE EX-PARTICIPANTS OF THE GROUP TRAINING COURSE
IN ENVIRONMENTAL ENGINEERING (AIR POLLUTION CONTROL)
AT
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

The follow-up team would like to ask you some questions in regards to the
training course in Tuberculosis Control conducted in Japan. The information from
this survey will be utilized to improve the training course in the future. Your
cooperation will be highly appreciated.

1. Outline of your institution A
a) Name and Address of Head Office:

b) Year of Establishment:
¢) Number of Employees:

- 2. Type of your institution (Please tick one)
a) Governmental

b} Semi-governmental

¢) Private

d) Others

HENIEN

3.  What are criteria to select candidate(s) for this course ?
[] age [ | educational background [ ] experience [ ]| others

4. Did you receive ahy written report on the training from the course participant
Whom you sent to Japan ?

[] Yes [] No

-2 -



5.

How does your office evaluate the training course ?
Please tick one.

Very beneficial to my office [}
Fairly beneficial to my office ]
Not so beneficial to my office [ ]

Please describe what benefits they are.

Did the ex-participants receive any specific privileges like salary raise,
promotion ete.?

[] Yes [ ] No

Were the ex-participants given any duties or bond after returning from
Japan ?

[ ] Yes [ ] No

Please give us your comments / suggestions to improve upon the training
course in the future.

Thank you for your kind cooperation

- 95 -
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-0 55 L (AFi0)
SEMINAR FOR ENVIRONMENTAL ENGINEERING
(AIR POLLUTION CONTROL)

PROGRAM
NOVEMBER 9, 2000

09:30~10:00 SEMINAR REGISTRATION

10:00-10:15 GREETINGS FROM MR. HIDEMITSU SAKURAI
DIRECTOR, JICA MEXICO

10:15—10:30_ INTRODUCTION OF THE MISSION

10:30~-11:45 PRESENTATICN: "JAPAN’S INTERNATIONAL

COOPERATION IN.THE FIELD OF ENVIRONMENT”
PRESENTOR: DR; HIDEFUMT IMURA, PROFESSOR,
GRADUATE SCHOOI.OE‘NAGQYA.UNIVERSITY, DEPARTMENT
OF-GEOTECHNOLOGY AND ENVIRONMENT

11:45-12:15 COFFEE BREAK o |

12:15-13:15 : PRESENTATION: “MEASURES IN JAPAN AGAINST

| ENVIRONMENTAI POLLUTION CAUSED BY VEHICLES”

PRESENTOR: MR. KAZUAKI TAKAHASHI, TECHNICAL
OFFICER,.AIR QUALITY BUREAG, JAPAN ENVIRONMENT
AGENCY

13:15-14:00 PRESENTATION: "“ACTUAL SITUATION OF NATIONAL
ATMOSPHERIC MONITORING IN MEXICO”
PRESENTOR: CARMEN ALEJANDRA SANCHEZ,

_ CENICA/MEXICAN COUNTERPART
'_14:00—15:00 QUESTION AND ANSWER PORTICN

15:00-16:30 R E CEP T I O N

17:00- REUNION WITH HIC EX-—-TRATNEES
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tE‘)‘—j’DﬁfﬁA (FS590)

Programacio associada a Missido de “follow up” do
Curso de “Environmental Engineering (Air Pollution)” da

JICA

Local CETESB - Companhia' de Tecnologia de Saneamento Ambiental
Av. Prof: Frederico Herman Jr., 345 — S&o Paulo/SP
Auditorio do Prédio 6 — 1° andar

Data: 16 de Novembro de 2.000

PROGRAMA DO SEMINARIO:

9 00 — 11:00 hs — Tema: “Medidas Ambientais Automotivas do Japao”
- Mr. Hidefumi Imura ~ Chefe da Missa@o - Graduate School
of Engineering —~ Nagoya University;
- Mr. Kazuaki Takahashi — Membro Técnico da Missdo —
Technical Officer — Automotive Pollution Control Division - -
Air Quality Bureau - Japan Environmental Agency.
11:.00—-11:15 hs — Intervalo
11:15 - 12:00 hs — Tema: “Cendrio atual da Poluigdo Veicular no Brasil”
- Eng. Homero Carvalho — Gerente do Setor de Engenharia
Automotiva - CETESB :
12:00 —12:30 hs — Encontro dos ex—boI5|stas com membros da Missao.

PROGRAMA DE VISITAS:

14:00 hs - Visitas ao Laboratério de Veiculos Automotores e a Central da Rede
Telemétrica de Monitoramento da Qualfidade do Arda CETESB.
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YIF—-FMEUVIL (AF20)

ORGANIZATION PARTI -

CIPANTS

EXTRAINEES (HACHIOQJI CENTER)

- EXTRAINEES (OTHER CENTERS)

OTHER PARTICIPANTS

NATIONAL INSTITUTE OF ECOLOGY (INE)

[N R VLY |

NATIONAL CENTER OF ENVIRONMENTAL RESEARCH AND
TRAINING (CENICA)

OFFICE OF FEDERAL ATTORNEY FOR ENVIRONMENTAL 3
PROTECTION (PROFEPA)

ENVIRONMENT SECRETARIAT OF MEXICG CITY GOVERNMENT 1

"~ (MEDIO AMBIENTE, GOBIERNO DE DISTRITO FEDERAL)

ATMOSPHERIC MONITORING NETWORK (RAMA) 7

AIR POLLUTION PREVENTION AND CONTROL, HIDROLOGY 3

AND SOIL DIVISION (HIDROLOGIA Y SUEL(Q)

AIR POLLUTION PREVENTION AND CONTR, AIR QUALITY ]

DIVISION

(CALIDAD DEL AIRE)

ECOLOGY SECRETARIAT, STATE OF MEXICO (ECOLOGIA, 3

ESTADO DE MEXICO)

FOREIGN AFFAIRS SECRETARIAT (RELACIONES EXTERIORES)

JAPANESE EMBASSY (EMBAJADA DE JAPON)

b3 || b

HNCAMEXICO OFFICE (OFICINA DE JICA EN MEXICO)

2]
iy

EXTRAINEES RAUL SOSA TAN FLAMBEAU CONSULTANT OFFICE,
(HRCHI0JI) : _ DIRECTOR
(7) XENIA URIBE LOPEZ 3M DE MEXICO, LEGAL SECTION,
: ENVIRONMENT CONSULTANT
VICTORIA BUSTOS TERRONES ECOLOGY SECRETARIAT, STATE OF
_ MEXICO, TRAINEE
MA. DEL SOCORRO BUTANDA LAGUNA TECHNOLOGY INSTITUTE,
G. - PROFESSOR -
ROSA EVELIA MANZANO ENVIRONMENTAL HEALTH OFFICE,
MONTANO - - CHEMIST
FERNANDG MORALES " UNDERTAKING MASTERAL COURSE/
CONTRERAS _ STUDENT
SANDRA DELGADO ICA CONSTRUCTION COMPANY,
- MARCHAN ENVIRONMENTAL ENGINEER
EXBECARIOS ANA CRISTINA MEZA PRIVATE ENVIRONMENTAL CONSULTANT/
{OTROS) . REYNOSA _ AUDITORY CONSULTANT
£3) " LUIS ALBERTO PINEDA PRIVATE ENVIRONMENTAL CONSULTANT
BARREIRO ICA CONSTRUCTION COMPANY,
- | GUADALUPE LOPEZ MERIDA ENVIRONEMTAL ENGINEER
DTROS [VONNE G. VALVERDE PROFESSOR
PARTICIPAN MIRELES :
: TES GERALDINE FUENTES CONSULTANT
- (5) JOSE MANUEL DIAZ CONSULTANT
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FRANCISCO GOMEZ, CONSULTANT
PATRICIA MORALES A. CHEMICAL ENGINEER
INE JOSE ZARAGOZA AVILA ENVIRONMENTAL ENGINEER
¥)] SUSANA HERNANDEZ
MILLAN ENVIRONMENTAL ENGINEER
ALEJANDRO GARCIA ENVIRONMENTAL ENGINEER
FRAGOSO
ALMA DELIA MUNOZ CHEMIST
CAPETILLO
JOSE MANUEL GONZALES ENVIRONMENTAL ENGINEER
0OSORIO .
MARGARITA ISLA GONZALES ENVIRONMENTAL ENGINEER
MARIA ELENA ROMERO ENVIRONMENTAL ENGINEER
" LICON
CENICA VICTOR GUTIERREZ COORDINATOR
(6) ALEJANDRA SANCHEZ CHEMIST
OSCAR SENTANEZ CHEMIST
KAZUO ISHII PROJECT LEADER
AKIO KAMIYA CHIEF ADVISER
SELI IKEDA . EXPERT
PROFEPR VICTOR VALLE MORALES |ENVIRONMENTAL ENGINEER, INDUSTRIAL
(3] VERIFICATION
PEDRO RODARTE MIRELES | ENVIRONMENTAL ENGINEER, INDUSTRIAL
_ VERIFICATION
RIGOBERTO ZAMORA ENVIRONMENTAL ENGINEER, INDUSTRIAL
_ MONTES VERIFICATION
DG DE RICARDO URIBE FERON SUBDIRECTOR, INTERNATIONAL
PLANEACION ' COOPERATION
? .
POLITICH
AMBIENTAL/
SMR/ GODF
() : : . -
RRMA/GDF FRANCISCO RIVERA NAVA SUBDIRECTOR
N JORGE DOMINGUEZ OCHOA . DEPARTMENT HEAD
JESUS ALBERTC MORENO SYSTEMS COORDINATOR
CARLOS SENDEIAS SYSTEMS COORDINATOR
JESUS SOLIS RODRIGUEZ SYSTEMS COORDINATOR
MIGUEL ARMENDARIZ .- SYSTEMS COORDINATOR
_ OCHOA o .
HINROLOGIA RUBEN VICTORIA AYALA ENVIRONMENT VERIFYING OFFICER
¥ SUELD/GODF RICARDO PEREZ HERRERA SUBDIRECTOR, AIR OCNTROL
3] FRANCISCO ESCOBEDO CHIEF, DEPARTMENT UNIT
_ FLORES
CALIDAD DEL | PEDRO VALDEZ RODRIGUEZ SUBDIRECTOR
RIRE/GOF ' _
(1)
ECOLDGIRA/ CARLOS AGUIRRE CHEMIST
EDD. _ CAMPOSANO CHEMIST
MERICO ALEJANDRA LOPEZ TINOCO : .
(MONITORED RICARDO RODRIGUEZ INFORMATION TECHNICIAN
ATMOSFERIC :
[1}]
(3) :
SRE CRISTINA RUIZ RUIZ PROGRAM DIRECTOR.
“(2) EFRAIN DEL ANGEL SUBDIRECTOR
JAPANESE SATORU UOZUM] 1% SECRETARY
EMBRASSY :
)] _ L
JICA OFFICE KEITARO FUJI1 SUBDIRECTOR
2) BETH QUINTANA ADMINISTRATIVE SECRETARY
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JAPAN-MEXICO SEMINAR ON AIR POLLUTION CONTROL
| JAPAN’S INTERNATIONAL COOPERATION
IN THE FIELD OF ENVIRONMENT
{Summary)

Hidefumi IMURA
Nagoya University

I. Evaluation of JICA’s Environmental Program in Mexico

1. Introduction: Objective of the Seminar :

a. To exchange information about the state of the art of the air pollution control
policies, measures and technologies in Japan and Mexico in order to have better
understanding and visions of the future direction of air pollution control
measutres in the two countries

b. To identify the subjects and methods for international cooperation in the field of
environmental management, especially for technological aspects of air pollution
control, between Japan and Mexico

c. To follow up and evaluate the achievement of the past and ongoing cooperahon
programs of JICA in the light of the above information

d. Give suggestions to relevant authorities in Japan and Mexico, especially to JICA,
about modification, improvement and enhancement of the current mtemahoml
cooperatlon programs

2. Present Status of Air Pollution Control Policy and Measures in Japan

a. Achievement of Japan's air pollution control policy. What has Japan achieved?
What have been solved? What are the remaining issues or new challenges?

b. Applicability of Japan’s methods to other countries which are in different
economic and other conditions. Is Japan’s approach applicable to Mexico?

C. Useful elements of Japanese methods. What can Mexico benefit from Japanese
experiences and lessons: policy and administrative system, control technologies,
monitoring networks, partnerships, etc,

3. Present Status of the Air Pollution Control Measures in Mexico
a. Current priorities of environmental policy, especmlly in the field of air pollution
control
Achievement in the past decades, néw issues and future challenges
Effectiveness and efficiency of the current policy and administration
d. Needs for international cooperation for capac:ty building, technology transfer,
- efc,

o

4. Japan’s International Environment Cooperation
a. Ministry of Foreign Affairs

b. Environment Agency (Mmlstry of Enwronment)
c. JICA,]BIC :

d. Japan’s Environmental ODA
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5. Follow-up of JICA program

a. Frank opinions and suggestions by the ex-participants of the JICA group training
course in environmental engineering (air pollution)

b. Requests by the seminar participants about the JICA programs
- Subjects
- Qualification of the parlicipants (background, post, level, etc.)
- Carriculum

¢. Possible modifications of the existing programs

d. New ideas about future cooperation, for example, the role of CERINA

6. Report to Mexican and Japanese Authorities and JICA

a. Opinion of ex-trainees about the usefulness and relevance of the training courses
they participated ' :

b. Opinion of the Mexican environmental authorities about the usefulness of JICA
programs for their activities in respective organizations _

¢. Request and suggestions of Mexican environmental and international cooperation
experts about possible modifications and improvements of the group training
course of environmental technology in air pollution control and other courses as
“well as the creation of new programs " '

d. Suggestion of the mission team to JICA

[1, Japan’s Environmental Egl.z'gy; Its Achiev gmgntaz and Applicability to

() What could and should be learned from Japan’s environmental
experiences - :

1. General lessons :

.+ Preventive actions will pay. : '

. Why not “grow and pollute first, then clean up”?

. How serious were the pollution damages?

. Democracy, freedom of speech and public participafion are prerequisite of effective
environmental management

2. Policies

. How development and environmental policies were successfully or unsuccessfully
integrated? '

. What were the successes and failures, and what were their causes and backgfounds.

3. Institutions _

. Administrative systems _

. Policy tools (regulation and standards, charges, voluntary agreements, etc.)
. Roles of central and local governments S '

4. Technology - : C :
. What were the factors which promoted development and diffusion of environmental

technologies? : :
. End of pipe technologies and cleaner production technologies
«  Infrastructure technologies, e.g., sewerage systems, urban solid waste treatment and

disposal systems

42 -



Cultures, social values, and other intangibles (Informal institutions which form a
framework in which political and economic systems work}

Relationship between government and industry

Japanese style management

Japanese thought on the harmony between man and natwre

Business culture deriving from Eastern thoughts such as Confucianism, e.g.. social
responsibility of business firms '

Middle-class consciousness in Japanese society

(ii) History of Environmental Policy in Japan

1.

Evolution of environmental policies in Japan: 1965-1973: Repercussions of rapld

economic growth: the first wave of environmental actions

e

Transformation from “environment negligent society” to “environment conscious

society” '

Serious damages by air pollution, water pollution, etc. became visible: Minamata

disease, Yokkaichi asthma, etc.

Diminishing nature: fauna and flora

Coastal industrial development by land reclamation from the sea caused loss of

natural seashores and ]apans natural scenic beauties such as “white beaches with
green pine frees”

Growing public concerns over the devastating environmental conditions

Satisfaction with material standard of living on one hand and growing demand of
“quality of life” on the other hand

Shift to the mass information society (e.g., Diffusion of TVs) and environmental
protection campaigns by media helped increasing public awareness

Activities of scientists, especially dealing with local pollufion problems, trxggered the

local initiatives in some cities such as Ube, Yokohama, Kitakyushu, efc.

. Evolution of environmental policies in Japan: 1973-1985

Systematic start of environmental administration and institutional setup: enactment of
new laws, reform of old legislations, application of stricter standards; creation of
Environment Agency (1971)

Oil crises in 1973, 1978: Increased oil price seriously damaged heavy and chemical
industries, and accelerated the industrial structure change

Transformation from rapid growth to steady growth

International events: UN Conference on Human Environment (Nairobi, 1972), Poliuter
Pays Principle (OECD, 1972), Tighter regulation of automobile exhaust gas (US,
California), OECD Review of Environmental Policies in Japan (1975-1976)

Evolutioﬁ of environmental policies in Japan: 1985-2000

Second wave of environmental actions
Increasing . concerns of global environmental problems stimulated by international

‘events (Montreal protocel, IPCC, “QOur Common Futures” (1987), UN Conference on

Environment and Development (Rlo de Janeiro, 1992), IGOMOOO UNFCCC, COP3 in
Kyoto (1997), etc. ~

Changing attitudes of busmess and citizens: From reluctant actions forced by others (in
1960s) to voluntary initiatives (21* century) :

Industrial Transformation: restructuring of productlon and consump’aon systems, “eco-
efficiency”, creation of resource recycling society, “environmental industry”
Environmental concertis slightly toned down due to the aftereffect of “bubble economy”,
but basic stream has not changed because it is driven by the global trend.
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(iif} Transformation: Changmg Paradlgm of Envuonmental Problems and

Policies

+ Issues: Acute industrial pollution problems in the 60s =% Chronic problems such as
urban air pollution by automabile traffics and eutrophication of lakes = Sophiscated
chemical pollution stich as dioxin, environmental hormones, ete. ¥ Global issues such as
climatic change since mid 80s

+ Causes: Production system (Heavy and chemical industries <= High-tech
industries)»Consumption system

« Actors: Polliuting industries = All business enterprlses and citizens

+ Policy instruments: Command and control =®Economic incentives, Voluntary approach

+ Separable issues PComplex issues mutually interdependent

(iv) Japan’s Energy and Climatic Change Policy
1990: Action Programs for Arresting the Global Warming

+ National Targets for the year 2000 were set, but they were not attained partly due to the
difficulties to implement stronger control policies against the background of the
economic recession caused by the burst of bubble economy.

1992 Rio Conference, UNFCCC

1997 COP3 in Kyoto

1998 Law Concerning the Promotion n_Qf_Lh..gMga&uLe&jQE_Q;zeM&LQbalﬂmmng

What was brought by Climate Change Issues -

+ Increased presence of the Environment Agency < It will become “Environment
Ministry” in 2000, one of the 12 Ministries which will be born by the central government
orgam?atlon restructurmg

» Increased awareness of business and citizens

« Broader participation of various actors

+ Local government initiatives

(v) Role of Local Government: Changing Roles
National environmental policy can be effectively and efficiently 1mp1emented thanks to
the decentralized but well organized local environmental administration systems

Environment Agency : small agency with 1,000 persons
+  Administrative staff

« National Institute for Envir Dnmen.tal Studies

Prefectures and 11 large Cities

»  Pollution control 6,425
+ Nature conservation 2,074
Municipalities (Cities. Towns, and Villages)

25 % of the municipalities have special divisions dealmg w1th envn‘onmental
affairs

* From pollution control to the promotlon of comprehenswe measures mtegratlon of

development and environmental policies

Control of industrial act1v1txes < Soft guldance to various stakeholders, promotion of
voluntary actions

Momtormg and inspection 2 Information, coordmahon, communication, catalyhc roles
(vi) Role of Industry

» 1960s-70s: Industries generally took reluctant attitudes agamst the enforcement of
_ env1ronmental regulation :
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Drastic change in industrial attitudes took place due to international events in the 1990s.
Many Japanese enterprises have grown up to be leading companies of the world. They
must be aware of environmental consciousness of consumers not only in Japan but also
in the US, Europe and others.

Growing environmental concerns in developing countries also demanded Japanese
enterprises investing overseas to take environmentally sound operation,

Keidanren (Federation of Economic Organizations) issued a series of guidelines of
environmentally sound code of conduct for enterprises.

Environmental actions by broader sectors of business including wholesale and retail,
bank, insurance, trade, etc.

(vii) Government Expenditures

1

*

2.

3.

. Central Government

The largest budget itern: construction of sewerage systems

Small budget of the Environment Agency
Local Government

Implementation of regulation, monitoring, information, etc.
Pollution Control Programs

Designation of priority areas

Higher rates for subsidies from the central government to local governments are applied
for environmental infrastructure improvement

Condition for issuing local government bonds is relaxed.

(viii) Financial Mechanisms

.- [SVIE I

How industries financed the gnwrgnmgnml expenditures

Low interest rate loans from government banks

Japan Development Bank :

Pollution Control Project Corporation (Environmental Project Corporation)
Special fund operated by local government especially for small enterprises

. Loans from commercial banks
. Economic incentives

Accelerated depreciation for environmental equlpment and machines
Tax exemption for environmental investment

Pollutant load levies for SO2

Little use of pollution charges /taxes

. Government subsidies in conformity with PPP

Research and development
Medium and small scale firms
Structural adjustment of industries in depressmn

(ix) Selected Environmental Legislation

1957 Natural Parks Law

1958 Sewerage Law

1967 Basic Law for Environmental Po]lutlon Control (amended in 1970 and 1989}

1968 Air Pollution Control Law

1970 Special Parliament Session for Environment (Number of Diverse Laws Enacted)

1972 Nature Conservatlon Law .

1973 . Law Com:ernmg Compensation for Pollution-Related Health Damage, etc.
{amended in 1987)

1984 Law on Special Measures for the Conservation of Lake and Reservoir Water
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. 1988 Law Concerning the Protection of the Ozone Layer Through the Control of
Specified Substances and Other Measures

. 1991 Law Concerning the Promotion of the Use of Recyclable Resources

« 1992 Law on Special Measures for the Total Pollution Reduction of Nitrogen Oxides
from Automobiles in Designated Areas

» 1993 Basic Law on the Environment

. 1997 Environment Impact Assessment Law

. 1998 Law Concerning the Promotion of the Measures to Cope With Global Warming

{x) Effective Implementation of Regulation and Standards

+ Good governance both in government administration and enterprises

+ Japanese society’s traditional belief in and reliance upon government: government is
almighty €= in contrast to the belief that “market is almighty” :

+ Local environmental authorities: leadership of mayors and prefectural governors
enabled more flexible approaches than the regulatory framewdrk provided by national
laws

« Establishment of monitoring systems such as telemeter systems

« Inspection system: frequent visits of local government officials to factories (0ff1c1als have
right to ask factories to stop operation in case of violation).

+ Human capacity: a great number of qualified technical officers in local governments,
pollution control managers in enterprises thanks to the university education which
emphasized science and technology '

(xi) Economic Instruments
Limited use of economic instruments: Subsidies rather than taxes / charges
+  Accelerated depreciation scheme for pollution control investment
+ Loans with lower interes{ rate
~ Japan Development Bank
- Japan Environmental Project Corporation
» Special loans by local government
» Regional Pollution Control Plan
+ Pollutant Load Levy System: Pollution charges according to SO x emissions, revenue
raising system to collect money for compensatlon
w i n
. New discussions started in the 1990s concerning “CO2 tax” and “energy tax”
+ New environmental tax for automobiles (accordmg to fuel economy or air pollutant
emissions) may be introduced in near future

(xii) Evaluation of ]apan’s Environmental Policy System

Macroeconomic Impact '

.+ Negligible impact on the macro economy

. Most of the cost was absorbed by the growth effect

«  On the microscopic basis, polluting industries were forced to dzmlmsh This accelerated
the industrial structure change, and enhanced the Japan’s economy.

. Macroeconomic impact should be discussed in a dynamic context.

Lffect on Technological Innovation -

. Environmental regulation stimulated competition among firms and had positive effect
on technology development ---Automobile exhaust gas control in the 1970s

. Social demand for ecologically sound development also stimulate teclmolog;cal
innovation --- Recycle technologies in the 1990s
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(xiii) International Environment Cooperation
1. Organizations

Ministry of Foreign Affairs

« Overall policy

LEnvironment Agency

+ Promotion of specific projects related to its administration

Ministry of Infernational Trade and Industry
+ Green Aid Plan

« NEDO (New Energy Development Organization)
OECE = BIC (Japan Bank for International Cooperation)

« Jloans
I I jonal ration Agen
+ Technical cooperation

2. Recent Priorities of Japan's Environmental Aid
Region / Country = Asia (Indonesia, China,...) , Rapidly industrializing countries
* Subject: Air pollution, energy, water, biodiversity, ...
* Capacity building
* Transfer of Japan's Technology ¥ Cooperative Actions on Common Issues
* Environmental Model City Project in China
* Environmental Centers in Thai, Indonesia, China

3. Japan’s Pledge for Environmental ODA

* Japan pledged at the Earth Summit in Rio de Janeiro: “Japan will expend approximately
900 billion to one trillion yen in bilateral and multilateral aid to support environmental
protection over five years from 1992 to 1996.”

* This goal was reached in 1995, and a total of 1.5 trillion yen had been spent by 1996

4. Efforts to Provide More Efficient and Effective Aid

+  Formulation of Country Assistance Programs (the Country Approach)

*  Aid Coordination (e.g., with the US under the Common Agenda framework)
'+ Stronger Grassroots Assistance

*  Support for South-South Cooperation and Regional Cooperation

*  Measures in Disaster Relief

+  ODA Proj.ect Evaluations and Follow-Up Assistance

*  Stronger Implementation Frameworks

5, New Trend of International Environmental Cooperation
I i : I I -I = !-v - ; ; -
- Environmental ODA to Asia
Regional Projects: Acid Rain Monitoring Network
Ministerial Meetings of Japan, Korea and China
International Meetings: ECO-ASIA, ESCAT Ministerial Meeting
Local government initiatives, e.g., Kitakyushu and Dalien in China
»  Activities of NGOs '

UNFCCC Related Projects - '
+  CDM (Clean Development Mechanism)
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+  AIJ (Activities Jointly Implemented)

+ Green Aid Plan of MITI, NEDO

Greater Role of Private Sector
Role of FDI (Foreign direct investment} in environmental technology transfer
Keidanren guidelines for overseas activities of Japanese companies
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Medidas contra la Contaminacion Ambiental

Causada por los Vehiculos Automéviles de Japdn

1. Medidas contra la emisién de vehiculos automoéviles

En Japén, durante la época de alto crecimiento econdmico que comenzd en 1955, se
extendieron las redes viales y se acelerd la motorizacion. En consecuencia, han surgido graves
problemas de la contaminacion ambiental causada por la emision y ruidos de vechiculos

automoviles.

Para mitigar la emision de vehiculos automéviles, tomamos las medidas siguientes :

» Reglamentos de la emision de vehiculos automoviles.

En Japon, se controla la emision de vehiculos automéviles por la ley de pfevencic')n contra la
contaminacion del aire. El Secretario General del Departamento del Medio Ambiente
determinara ¢l nivel permisible de la emision de automdviles y el Ministro de Transportes,
por su pﬁrte, con el fin de asegurar dicho nivel permisible, determinard los items necesarios
para controlar la emision de automéviles utilizando las normas de seguridad basadas en la ley
de vehiculos de transporte terrestre. '

A continuacion, detallaremos la relacion entre dos entidades gubernamentales :
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Cuadro 1. Mecanismo de Reglamentos de la Emision de Vehiculos Automéviles

Reglamentos del
Departamento del Medio
Ambiente

Actividades

Reglamentos del Ministerio de Transportes

O A6 de fa ley orgdnica
de medio ambiente
{Informe del Comité
Central de medio
ambiente)

{Aviso de! Departamento
del Medio Ambicnte)

[—Normas ambiernitales

—Medidas contea la
emision de gas

QA2 de la ley orgdnica ~——
de medio ambiente

QA2 de b ley de
prevencion contra la
contaminacion del aire

- Definicion del pas de
escape de vehiculos
automaviles

— Sustancias nocivas del
gas de escape de
vehiculos awdomdviles

O Art.4 del Reglamento de la —
ley de prevencidn contra la
contaminacion del aire

— Vehiculos automéviles
de objeto

O Decreto ministeria! que
deting vehiculos
automoviics gque sc refiere
al Art.2, frac.8 de la ley de
prevencion conira la
confaminacion del aire

O ArL.19, frac.! de laley de A Limite permisible def
prevencidn contra fa gas de escape
comlaminacion del aire

i

los reglamentos de la
cmision de gas

(Eiccucion de
revision)

Automdviles de
nuevo modelo

Autonrdviies nuevos —

Aulomédviles en uso ——

Obligaciones de
usuarios de
awlomdviles

- Normas para aplicar —

[T O Inspeccién de terminacion

~T O Revision de anioméviles

FOArt.19. frac.2 de la ley de prevencion contra la conlaminacion del
aire

T OCapitulo 3 de la ey de vehiculos de transporte Lerrestre (normas
de sepuridad para vehiculos de transporte terrestre)

e Normas de sepuridad para vehiculos de transparle terrestre
(decreto ministerialy

O Verificacion para la designacién de
modelos (Arl.75 de la ley)

O Verificacion para ba aprobacion de modelos
{ArL62, frac.4 del Reglamento de la ley)

Fabricantes de

{(A1L.75 de [a ley) aomowiles

nuevos (Arl.59 de la ley) Delegacidn de fa Direccidn_|

-+ _ . de Transportes Terrestres
O Revisién de avtomdviles de

uso continuo (Art.62 de fa ley

T O Revision del sector privadeo
(AN.94, frac.5 de la ley)

Taller de manteni-
micnlo designado

| DR JELDISIU ORI u¢£_l:3u:)n_;_ua.\ Ip SEULION

O Revision y mantenimiento
diaria {ArL.47, frac.2 de la ley)

1

Normas de revision de los

automdviles {(decreto ministerial)

—

| Q Revision y mantenimicnto
periddicos (A48 de la tey)
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Valores recientes de reglamentos de ta emision de vehiculos automaviles

2T recomendacion de | 3 recomendacidn de
Categoria de Mode de Components Reglamento actual 1997 o mis anics : 1998 Observaciones
vehiculo prucha i Ficcucidon | Valorde [Ejccucion] Valer de | Ejecucion | Valor de i ’
: (AND) reglamentos | (Alo) |reglamentos)  (Ano) replamentos
§0-15M CO 2000 1.27 (0.67) )
(g/km) HC 2000 0,17 (0,08} Los auleméviles de
4 ciclos y 2 - NOx 2000 0,17 10.08) pasajeras de 2 ciclos
ciclos i CO 000 310 (9.0 : no estan fabricados
) fic 3000 443 (220) por ¢l momento
(g/prucha) NOX 2000 2 50(1.4D)
10-15M Co 008 842 (6,50} §2002 5.11(3.30)
4 ciclos (g;'knﬁ) HC 1098 0,39 {0,25) §2002 0,25 (0,13)
lﬂm;ﬁ(;‘ NOx 1998 0,48 (0,25) §2002 0.25 (0.13)
pequeio n CQ 1998 H4 { 76) §2002 58.9(38.0
(/prucha) __HC 1998 9.50 (7.00) 2002 640 (3.50)
NOx 1098 6.00 (4.40) 2002 3,63 (2.20)
CcO FY 1975 [17.0 (130
2 siclos (lg")”\'lf]‘;” iC FY 1975 (150 (12.0)
tamaﬁéﬂ NOx FY 1975 10,50 (0.30) No cstan fabricados
caueno 1M CO FY 1975 130 (100} por et momento
peq by fiC FY 1975|700 {50.0)
(g/prucba) NOx FY 1975 |4.00 (2,50)
N [&8) 2000 127 (0.67)
Carga ligera | 10-15M i —
GRS [ [ i oo -
bruto del CO 2000 L0 (19.0) -
vehiculo)< | 11M AC 3000 442 (2.20)
170 tg/prucha) A2 (2.2
NOx 2000 2,50 (1.40)
. 10-15M cOo - 1998 842 (6,50) 12001 336(2.10) Desde bos reglamentos del
Carga (e/km) [nc 1998 029 (0.25) 12001 [0,17(0,08) o 2008, Se ot |
mediana NOw 1954 8.63 (0.40) 12001 [0.25(0.13) Gy
(1.71< : €8] 1998|104 ( 76) 12001 [38.5(24.0) Canga mediana:
GYW= 1M 1C 1903 550 (7.00) [2000 " [a,42(2.20) 171< GVW <28t
251) {g/prucha) NOx 1994 .60 (5.00) [2001 | 2.78(1.60) S pea
Carga pesada Gl3M CO . 1998 68,0 (51.0) 12001 26,0 (16,0}
(251< (&/kWh) HC 1998 2,29 (1.80) F2001 0,99 (0,58)
GVW) NOx 1995 3,90 (4.5 2001 203 (1.40)
CO 1986 2,70 (2.10) 2002 0,98 (0.63)
HC 1086 0,62 {0.40) j 2002 0,24 (0,12}
Tamaio < . . :
015N NO | peseio 1997 0.55 (0.40 2002 0.43 (0.28}
(g/km) vamano | 1998 0.55 (0.40) 2002 0.45 (0.30)
. Tamado :
| pat |peaueno 1997 0.14 (0,08) 2002 - (001 (0.052)
| 1998 0.14 (0.08) 2002 0.11 (0.056)
Carga ligera co 1938 2,70 (2.10) 2002 0,98 (0,63}
(GYW(peso | 1a0.15Mm HC 1988 - 0,62 (0,40) 12002 0,24 (0.12)
bruto del {/kon) NOx 1997 0.55 (0.40) 2002 0.43 (0.28)
Yoo < _ PM 1997|014 (0.08) 2002 |01t (0.052)
Carga O 1993 2.70 2.10) 2003 0.98 (0,63) i
mediana | 10,5 FC (9931062 (0.40) 003 02E(0.12) | 4 pphre vehieulos
(1.7t< (e/km) NOx 1997, 1998 [ 0,97 (0,70) 2003 068 (049 | 1998 para vehiculos
5’}':’}@ PM 1997, 1998 (0,18 (009 | = - ©E2003 0,12 (0.06) |de AT
o CO 1994 9,20 (7.4 2003.2004 [ 346 (2.22) 1997 pura 2.51 < GYwe 354
Carga pesada DIIM HC 1994 3.80 (2.90) - - 52003, 2004 | | 47 (0,87 F1o9s para 3.51 < GVWsi23
(251< (2/kWh) NOx D 1998-1999 1580 (4,50 2003, 2004 (422 (3.38) |99 pan 214 GVW
GVW) ’ ‘ [i8]] B ) ) . : : 2003 para 2,5 1<GVWE 12
_ PM 1998-1999 10,49 (0,25) 2003, 2004 [ 0,35 (0.18) [ 2004 para 32 1<GVW
M de dos CcO 1908, 1999 120,0 (13,00 ]
4 ciclos L HC 1998, 1999 12,93 (2.00) § - . Notas: 5
ruedas (ghm) - g 1998, 1999 10.51 (0.30)
_ M de dos . CO 1998, 1999 | 14,4 (800}
2 ciclos ruedas (g/km) 1C 1998, 1999 1526 (3,00}
L i “NOx 1998, 1999 10,14 (0,10} : ;
Notas: 1. CO: Monéxido de carbono.  HC: Hidrocarburo  NOx: Oxidos de mtrogum PPivi: Materia particaiada. IFY: Ano fiscal

2. Cada figura en la colunma del valor de n.gl'tm(:ntos es ‘e nivel maximo permisible para cada vchlculo La lhgura cinlre parénlesis indica cl
- valer medio para todos los vehicutos de mismo moedelo.

3. Tl modo de prucha 10-15 M representa el promedio de putron de recorride en un drea wrbana. Il modo de prucha 11 M representa cl
promedio de patron de recorrido de Tos vehiculos que entran en un area urbana desde las afueras sin calentamiento,

4. Con respecto a los coches de pasajeros de diesel, los de tamaio pequeno lo indican con b peso de inercia cquivalente (EIW) de 125t
(1,265 t en GVW) 0 menos. y los de tamaito mediano lo indica con 1V de mis de 1,25 1(1,265 ten GYW)

5. 1998 para ciclos motorizados de primera ¢lase (mds de 50 ¢.c.) y vehiculos de tamano pequedio de 2 ruedas (mds de 250 c.c.)
1999 para ciclos motorizados de segunda clase (imas de 125 c.c.)} y vehiculos de tamano pequeno de 2 ruedas (mas de 250 c.c).
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» Ejecucién de medidas de acuerdo con la ley de dxidos de nitrégeno de automéviles

Con ¢l fin de prevenir la contaminacion del aire causada por los 6xidos de nitrogeno (NOx),
desde antes tomamos varias medidas, controlando las fuentes fijas de contaminantes de
fibricas y empresas y la emision de cada vehiculo antomoévil. Sin embargo, en las grandes
ciudades donde se concentra el trafico, fue dificil mitigar 1a contaminacién sélo con la
ap]icaciéﬂ de las normas de dioxidos de nitrdgeno. Bajo esta situacién y para reducir la
cantidad total de oxidos de nitrogeno de automoédviles, en junio de 1992 se expidio la ley de
dxidos de nitrogeno de automoviles (ley de medidas especiales para reducir la cantidad total
de emision de dxidos de nitrogeno de automéviles en las areas designadas), la cual fue puesta
en vigor a partir de diciembre de 1993.

El objetivo de la ley de 6xidos de nitrogeno de automdbviles es designar 4reas en donde el aire
esté afectado considerablemente por la emision de 6xidos de nitrégeno de automéviles y que
necesiten medidas cspeciales para proteger el aire, tomar medidas globales y sistematicas en
dichas reas para reducir 6xidos de nitrégeno emitidos por varios tipos de automoviles y

cumplir normas ambientales del aire relacionadas con dioxidos de nitrégeno para el afic 2000.

Se tomaran las siguientes medidas en las areas designadés por el decreto ley (Véase la
Fig.2-15):

a) De acuerdo con la orientaciéon basica elaborada por el Estado, el gobemador de la
prefectira que abarca 4reas designadas eclaborard un plan concreto para reducir la

cantidad total y promoverd varias medidas en forma global y sistematica.

b) Se aplicardn las normas especiales de ta emision de automéviles para los automoviles
designados (camion, autobis etc.) que circulan principalmente en las 4reas designadas,
obligando el uso de automéviles que emiten el nivel minimo de dxidos de nitrégeno.

¢} El ministro encargado de empresas claborard una gufa, y orientara y dard consejos
necesarios sobre el contro! de la emisién de 6xidos de nitrdgenos, con el objeto de

racionalizar el uso de-automéviles destinados a las actividades empresariales.

¢ Desarrolio y promocion de automoviles que emiten menos contaminantes.

Los automdviles eléctricos, automoviles de GNC, automoviles de ‘metanol y automoviles
hibridos son los que emiten menos dxidos de nitrdgeno, materias particuladas y dioxido de
carbono (Cuadro 2). Para desarrollar y promover automoviles que emiten menos
~contaminantes, presentamos la meta de desarro[lo.tecnol(’)gico en la "Guia tebnoiégica'para
los automoviles que emiten menos contaminantes"'- 'y tratamos de promover el desarrollo
tCCl'lO[OglCO de los fabricantes de automowles déndotes subsxdlos y trato preferente tributario

asi COmMo, Promovemos sustituir por los automoviles que emlten inenos contammantes
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o Control de calidad de! combustible de automdvil

Para controlar la calidad del combustibie de automovil en Japén, el dircctor general del

Departamento del Medio Ambiente determina el nivel permisible del combustible de

automévil o de la cantidad de sustancias contenidas en ¢l basandose en la ley de prevencidn

contra la contaminacién del aire, y el Ministerio de Comercio Internacional ¢ Industria

determina los items necesarios para ascgurar dicho nivel permisible, ejecutando el control de

calidad del combustible de automévil, de acuerdo con las leyes relacionadas con el

aseguramiento de calidad del aceite volatil etc.

Los antecedentes y valores actuales de reglamentos son los siguientes :

Antecedentes:

1970 Reduccion de plomo de la gasolina (0,8 cc / litro - 0,3 cc / litro)

1970 Informe provisional del_subcomité de medidas _contra la confaminacidn
causada por los automoviles del Comité de estructura industrial.

1974 Informe del subcomité de medidas contra la contaminacién causada por los
automéviles del Comité de estructura industrial. '

1974 Informe provisional del comité promotor de eliminacién total de plomo

1975 Eliminacion total de plomo de la gasolina regular (sin plomo)

1976 Reduccion de azufre del combustible liviano (menos de¢ 0',5% en masa )

1987 Eliminacion total de plomo de la gasolina de prima (gran calidad).
Suspencion de produccidn y venta de gasolina con plomo.

1989 Informe del Comité central de medidas contra 1a_contaminacion ambiental
(;gglucclon de azufre del combustible liviano) |

1992 Reduccion de azufre del combustible liviano (0,5% masa - 0,2% masa)

1994 Dictamen _del Comité central _de medio _ambicnte (después de 1la
liberalizacidn _de importacién, mantener la  calidad anterior _a_ la
llherahzamon ) . |

1996 Comienzo del control de calidad del combustible de automovil

1996 Informe_provisional del Comité central de medio anibiente (reducéi()n de
benceno de la gasolina) .

1997 - Reduccién de azufre del combustible liviano (menos de 0,2% en masa -
menos de 0,05% en 1msa)

1998 Tercer Informe del Comité central de medlo ambiente (reduccion voluntaria

A final de 1999

de la evaporacion de gasoling)

Reduccion de benceno de la gasolina (5% en voiumun - 1% en volumen)

Verano de 2001 Reduccion voluntaria de la evaporacion de gasolina (RVP72kPa - 68kPa)
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Cuadro 3. Valores de reglamentos de la calidad de combustibles de automoviles

Tipo de combustibles Naturaleza del combustible o . -
.- . . Nivel permisible
de automovil sustancias contenidas
plomo no debe detectarse
. azufre menaos de 0,01% en masa
Gasolina
benceno menos de 1% ¢n volamen
Metil-terc-butii-eter menos de 7% en volumen
azufre ' menos de 0,05% en masa
Combustibte liviano indice de cetano mas de 45
temperatura de destilacion 90% menos de 360°C

¢ Medidas para reducir el consumo de combustible

Con respecto al consumo cspecifico de combustible de automéviles, de 1974 a 1975 se
empeord por el fortalecimiento del control del gas de escape. Sin embargo, a partir de 1976,

se ha mejorado afio tras afio por causa del desarrollo tecnolégico asombroso.

En consecuencia, en 1978 el consumo actual de combustible que cstd ajustado a los
reglamentos de oxidos de nitrogeno de los automéviles de pasajeros es un 30-40% mas altoen
comparacion con los de 1975, y esta cifra del consumno de combustibles ocupa una de las
mejores posiciones del mundo

También, con motivo de la crisis petrolera, y de acuerdo con la ley de racionalizacién del uso
de energia, en diciembre de 1979 fueron aprobadas las normas de eficiencia del consumo de
energia (consumo de combustible) de automéviles, las cualcs promovieron el desarrollo
tecnoldgico relacionado con la energia y contribuyeron a promover automoviles que tengan
mejor consumo de combustible. En ¢l afio 1985 fueron logrados valores de meta de cada

categoria por GVW (peso bruto del vehiculo).

/1)

i3

13.0 128 128

: C12,0 123 o 124 12,0 12,5 12,3 123 12,0 125 125
114 11,6 /W

11,5
13 113 1
W _

O medo 10
< modo 10-15

1971 1974 1975 1976 1977 1978 1979 19380 1981 1982 983 1984 [985 LtOR6 1987 (988 1980 1990 1091 1992 1993 1904 1995 1996
Anos )

Fuentes: Ministerio de Comercio Internacional ¢ Industria, Ministerio d¢ Transporles

Fig.1 Evolucién del consumo de combustibles de los automoviles de
pasajeros nuevos de fabricacion nacional
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2. Tecnologia para mitigar la emisién de automoviles

Para reducir sustancias nocivas que conticne ¢l gas de escape de los automéviles, tomamos
medidas para cumplir con los reglamentos de la cmisién, mejorando ¢l motor ¢ instalando

‘varios dispositivos.

(1) Motor de gasolina
O Tecnologia actual para reducir el gas de escape

Tecnologia para reducir el monéxido de carbono ¢ hidrocarburo:

o Emplear un sistema de inyeccién de combustible de control electronico que puede controlar

exactamente la relacién de aire y combustible.

¢ Mejorar la forma de tuberia de admision, introducir la mezcla de aire y combustible a cada

cilindro para que queme mejor, evitando de esta manera la combustion deficiente.
e Suspender el suministro de combustible cuando disminuyan la velocidad.

 Mejorando la forma de tuberia de escape y la entrada secundaria del aire al sistema de

escape, promover la combustion de las partes no quemadas del gas de escape.

o Oxidar el mondxido de carbono e hidrocarburo contenidos en el gas de cscape, utilizando
catalizador. '

Tecnologia para reducir 6xidos de nitrogeno:

e Utilizando el sistema de control electronico de miotor, controlar la temporizacion de
ignicion para corresponder exactamente a la velocidad de rotacion del motor y a la presion

negativa de la tuberia de admision, y bajar la temperatura méxima de combustion.

e Utilizando el sistema de recirculacién del gas de escape {EGR), introducir el gas de escape

inactivo al sistema de toma de aire para bajar Ia temperatura maxima de combustion.

e Utilizando el sistema de control de la relacion de aire y combustible, manatener la relacion
de aire y combustible en una region cercana a la relacion tedrica de aire y coﬁibustible; y
desoxidar Oxidos de nitrdgeno contenidos en el gas de escape utilizando el convertidor
catalitico de rodic que acciona efectivamente en la region de la relacion tedrica de aire y
combustible. '
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enfriamiento

Toma ¢e aire secundaria

Fig. 2 Medidas para depurar el gas de escape

(2) Motor diesel
1)} Tecnologias actuales para reducir el gas de escape

Tecnologias para reducir el monéxido de carbono, hidrocarburo, 6xidos de nitrogeno y humo
negro.

¢ Con respecto al sistema de toma de aire, cambiar la forma de tuberia de admision, mejorar
el orificio de toma de aire y cambiar la temporizacién de valvulas para elevar la eficiencia
de toma de aire, asegurar el suficiente aire para la combustion, dindole remolinoes al airc

para que mezcle bien con el combustible y se queme bien.

» Con respecto al sistema de combustible, mejorar el tiempo y la cantidad de inyeccion,

grado de atomizacion, distribucion de particulas de aceite, para mejorar la combustion.
¢ Mejorar la forma de camara de combustion para que el combustible se queme bien,
¢ Emplear temporizador o regulador de velocidad del control electronico.

» Emplear el dispositivo de control electronico de la inyeccion directa de alta presion de
rieles comun
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« Utilizando el sistema de recirculacién de gas de escape (EGR), introducir el gas de cscape
inactivo al sistema d¢ toma de aire, bajar la temperatura maxima de combustion y controlar

la generacion de 6xidos de nitrogeno.

Burificador de aire Mejorar la tuberla de Cambiar la termporizacion

admisién de valvulas

-

i Cambiar la forma de cdmara

'secundaria de combustion
(sistema de cAmara secundaria)

Valvula de EGR

Mejorar &l orificio de

A it |
toma de aire T~ o

Mejorar remolinos
oe aire

Cambiar fa forma de cdmara
principal de combustién
(sistema de inyeccion directa)

Mejorar ia inyeccion

» Tiempo da inyeccion

» Canlidad de inyeccién

* Presion de inyeccion

* Grado de atomizacion

* Dislripucion de particutas de
aceite

Bomba da
inyeccitn

Fig. 3 Motor diesel adaptado a los reglamentos
2) Tecnologias futuras para reducir el gas de escape

Para reducir las materias particuladas, hay siguientes tecnologias :

Utilizando el filtro de particulas de dieset (DPF) instalado en el sistema de emision, recolectar
materias particuladas del gas de escape y eliminarias con el alambre de calentamiento,

-catalizador etc.
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JAPAN-BRAZIL SEMINAR ON AIR POLLUTION CONTROL

JAPAN’S ENVIRONMENTAL POLICY AND
INTERNATIONAL COOPERATION

(Summary)

Hidefumi IMURA
Nagoya University

I. Evaluation of JICA’s Environmental Program in Brazil

1. Introduction: Objective of the Seminar

a.

C.

d.

To exchange information about the state of the art of the air pollution
control policies, measures and technologies in Japan and Brazil in order
to have better understanding and visions of the future direction of air
pollution control measures in the two countries -

To identify the subjects and methods for international cooperahon in
the field of environmental management, especially for technological
aspects of air pollution control, between Japan and Brazil

To follow up and evaluate the achievement of the past and ongoing
cooperation programs of JICA in the light of the above information

‘Give suggestions to relevant authorities in Japan and Brazil, especially

to JICA, about modification, improvement and enhancement of the
current international cooperation programs

2. Present Status of Air Pollution Cohtrol Policy and Measures in Japan

a.

Achievement of Japan’s air pollution control policy. What has Japan
achieved? What have been solved? What are the remammg issues or
new challenges?

Applicability of Japan’s methods to other countries which are in
different economic and other conditions. Is Japan’s approach applicable
to Brazil?

Useful elements of Japanese methods. What can Brazil benefit from
Japanese experiences and lessons: policy and administrative system,
control technologies, monitoring networks, partnerships, etc.

3, Present Status of the Air Pollution Control Measures in Brazil

a.

Current priorities of environmental pollcy, especially in the field of air

pollution control _

‘Achievement in the past decades, new issues and future challenges
Effectiveness and efficiency of the current policy and administration

Needs for international cooperation for capacity building, technology

transfer, etc.
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4. Japan’s International Environment Cooperation

5.

a. Ministry of Foreign Affairs

b. Environment Agency (Ministry of Environment)
JICA, IBIC

d. Japan's Environmental ODA

Follow-up of JICA program
a. Frank opinions and suggestions by the ex- part1c1pants of the JICA
group training course in environmental engineering (air pollution)
b. Requests by the seminar participants about the JICA programs
- Subjects
- Qualification of the participants (background post, level, etc.)
- Curriculum
c. Possible modifications of the ex1st1ng programs
d. New ideas about future cooperation, for example, the role of CERINA

6. Report to Mexican and Japanese Authorities and JICA

a. Opinion of ex-trainees about the usefulness and relevance of the
training courses they participated :

b. Opinion of the Mexican environmental authorities about the usefulness
of JICA programs for their activities in respective organizations

c. Request and suggestions of Mexican environmental and international
cooperation experts about possible modifications and improvements of
the group training course of environmental technology in air pollution
control and other courses as well as the creation of new programs

d. Suggestion of the mission team to JICA

(i) What could and should be learned from ]apans environmental
. experiences

1.

General lessons

Preventive actions will pay. .-

Why not “grow and pollute first, then clean up”?
How serious were the pollution damages?

Democracy, freedom of speech and pubhc participation are prerequisite of effective
environmental management

Policies

How development and environmental policies were successfully ‘or’ unsuccessfully
integrated?

What were the successes and f’ulures, and what were their causes and backgrounds.

Institutions
Administrative systems
Policy tools (regulation and standards, charges, voluntary agreements, etc.)
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Roles of central and local governments

Technology

What were the factors which promoted development and diffusion of environmental
technologies?

End of pipe technologies and cleaner production technologies

Infrastructure technologies, e.g., sewerage systems, urban solid waste treatment and
disposal systems

Cultures, social values, and other intangibles (Informal institutions which form a
framework in which political and economic systems work)

Relationship between government and industry

Japanese style management

Japanese thought on the harmony between man and nature

Business culture deriving from Eastern thoughts such as Confucianism, e.g., social
responsibility of business firms

Middle-class consciousness in Japanese society

(if) History of Environmental Policy in Japan

L

Evolution of environmental policies in Japan: 1965-1973; Repercussions of rapid

economic growth: the first wave of environmental actions

*

-

Transformation from “environment negligent society” to “environment conscious
society”
Serious damages by air pollution, water pollution, etc. became visible: Minamata

- disease, Yokkaichi asthma, etc.

Diminishing nature: fauna and flora

Coastal industrial development by land reclamation from the sea caused loss of

natural seashores and Japan’s natural scenic beauties such as “while beaches with

green pine trees”

Growing public concerns over the devastating environmental conditions

Satisfaction with material standard of living on one hand, and growing demand of
“quality of life” on the other hand -

Shift to the mass information society (e.g., Diffusion of TVs) and environmental

protection campaigns by media helped increasing public awareness

Activities of scientists, especially dealing with local pollution problems, triggered the

local initiatives in some cities such as Ube, Yokohama, Kitakyushu, etc.

. Evolution of environmental policies in Japan: 1973-1985 :
‘Systematic start of environmental administration and institutional setup: enactment of

new laws, reform of old legislations, application of stricter standards; creation of
Envxronment Agency (1971)

Oil crises in 1973, 1978: Increased oil price serlously damaged heavy and chemical
industries, and accelerated the industrial structure change-

Transformation from rapid growth to steady growth

International events: UN Conference on Human Environment (Nairobi, 1972), Polluter
Pays Principle (OECD, 1972), Tighter regulation of automobile exhaust gas (US,
California), OECD Review of Environmental Policies in Japan (1975-1976)

. Evolution of environmental policies in Japan: 1985-2000

Second wave of environmental actions
Increasing concerns of global environmental problems stimulated by international
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events (Montreal protocol, IPCC, “Our Common Fufures” (1987), UN Conference on
Environment and Development (Rio de Janeiro, 1992), 15014000, UNFCCC, COP3 in
Kyoto (1997), etc.

+ Changing attitudes of business and citizens: From reluctant actions forced by others (m

' 1960s) to voluntary initiatives (21* century)

+ Industrial Transformation: restructuring of produchon and consumption systems, ‘eco-
efficiency”, creation of resource recycling society, “environmental industry”

- Environmental concerns slightly toned down due to the aftereffect of “bubble economy”,
but basic stream has not changed because it is driven by the global trend.

{iii) Transformation: Changing Paradigm of Environmental Problems and

Policies _

+ Issues: Acute industrial pollution problems in the 60s =» Chronic problems such as
urban air pollution by automobile traffics and eutrophication of lakes = Sophiscated
chemical pollution such as dioxin, environmental hormones, etc. -)Global issues suich as
climatic change since mid 80s _

+ Causes: Production system (Heavy and chemical industries =¥ High-tech
industries)=» Consumption system

- Actors: Polluting industries =»All business enterprlses and citizens

+ Policy instruments: Command and control #Economic incentives, Voluntary approach

+ Separable issues »Complex issues mutually mterdependent

(iv) Japan's Energy and Climatic Change Policy

1990: Action Programs for Arresting the Global Warming

. National Targets for the year 2000 were set, but they were not attained partly due to the
difficulties to implement stronger control policies against the background of the
economic recession caused by the burst of bubble economy.

1992 Rigp Conference, UNFCCC

_ in

1998 Law Concerning the Promotion of the Measur es_tg_QQp_e_W_thQQhMarmmg

M@Lmb_o_ughthyﬁmﬂggh@gﬂssms
Increased presence of the Environment Agency = It will become “Environment
Ministry” in 2000, one of the 12 Ministries which will be born by the central government
organization restructuring.

+ Increased awareness of business and citizens

« Broader participation of various actors

+ Local government initiatives

(v) Role of Local Government: Changmg Roles :
National environmental policy can be effectively and efficiently 1mplemented thanks to
the decentralized but well organized local environmental admmlstrahon systems.,
Environment Agency : small agency with 1, OOO persons
+ Administrative staff
+ National Institute for Environmental Studles
Prefectures and 11 large Cities
» Pollution control 6,425
. Nal-ure conservation -~ 2,074
nicipaliti it wns, and Vi :
25 % of the mumc1pal1t1es have spec1a1 d1v1310ns dealing w1th env1ronmental
affairs
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From pollution control to the promotion of comprehensive measures, integration of
development and environmental policies

Control of industrial activities <» Soft guidance to various stakeholders, promotion of
voluntary actions

Monitoring and inspection = Information, coordination, communication, catalytic roles

(v1) Role of Industry

~ 1960s-70s: Industries generally took reluctant attitudes agamst the enforcement of

1

2

3.

environmental regulation

Drastic change in industrial attitudes took place due to mtematlonal events in the 1990s.
Many Japanese enterprises have grown up to be leading companies of the world. They
must be aware of environmental consciousness of consumers not only in Japan but also
in the US, Europe and others. _

Growing environmental concerns in developing countries also demanded Japanese

~ enterprises investing overseas to take environmentally sound operation.

Keidanren (Federation of Economic Organizations) issued a series of guidelines of
environmentally sound code of conduct for enferprises.

Environmental actions by broader sectors of business including wholesale and retail,
bank, insurance, trade, etc.

(vii) Government Expenditures
. Central Government

The largest budget item: construction of sewerage systems
Small budget of the Environment Agency

. Local Government

Im'plementatiori of regulation, monitoring, information, etc.
Pollution Control Programs :

Designation of priority areas

Higher rates for subsidies from the central government to local governments are applied

for environmental infrastructure improvement
Condition for issuing local government bonds is relaxed.

(viif) Financial Mechanisms

finan ironmen {iture

1. Low interest rate loans from government banks

Japan Development Bank _

Pollution Control Project Corporation {Environmental Project Corporation)
Special fund operated by local government especially for small enterprises
Loans from commercial banks

Economic incentives _ :

Accelerated depreciation for environmental equipment and machines

Tax exemption for environmental investment

Pollutant load levies for SO2 -

Little use of pollution charges /taxes

. Government subsidies in conformity with PPP

Research and development
Medium and small scale firms
Structural adjustment of industries in depressmn
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(ix) Selected Environmental Legislation

« 1957 Natural Parks Law

+ 1958 Sewerage Law

« 1967 Basic Law for Environmental Pollution Control (amended in 1970 and 1989)

+ 1968 Air Pollution Control Law ,

- 1970 Special Parliament Session for Environment (Number of Diverse Laws Enacted)

1972 Nature Conservation Law

+ 1973 Law Concerning Compensation for Pollution-Related Health Damage, etc.
(amended in 1987)

+ 1984 Law on Special Measures for the Conservation of Lake and Reservoir Water
1988 Law Concerning the Protection of the Ozone layer Through the Control of
Specified Substances and Other Measures '

. 1991 Law Concerning the Promotion of the Use of Recyclable Resources

- 1992 Law on Special Measures for the Total Pollution Reduction of Nitrogen Oxides
from Automobiles in Desighated Areas

» 1993 Basic Law on the Environment

.+ 1997 Environment Impact Assessment Law

+ 1998 Law Concerning the Promot:on of the Measures to Cope With Globai Warming

(x) Effective Implementatlon of Regulatlon and Standards
Good governance both in government administration and enterprises

+ Japanese society’s traditional belief in and reliance upon government: govemment is
almighty €= in contrast to the belief that “market is almighty”

« Local environmental authorities: leadership of mayors: and prefectural governors
enabled more flexible approaches than the regulatory framework provided by national
laws

- Establishment of monitoring systems such as telemeter systems

+ Inspection system: frequent visits of local government officials to factories (offxclals have
right to ask factories to stop operation in case of violation).

*+ Human capacity: a great number of qualified technical offlc.ers in local governments,

“pollution control managers in enterprises thanks to the university educatlon which
Emphasmed science and technology

(xi) Economic Instruments
Limited use of economic instruments: Subsidies rather ﬂ]an taxes / charges
+  Accelerated depreciation scheme for pollution control investment
+ Loans with lower interest rate
- Japan Development Bank
- Japan Environmental Project Corporation
"+ Special loans by local government
+ Regional Pollution Control Plan
« Pollutant Load Levy System: Pollution charges according to SO X emissions, revenue
raising system to collect money for compensation
New discussion on eco-tax
"+ New discussions started in the 1990s concerning “CO? tax” and “energy tax”
+ New environmental tax for automobiles (according to fuel economy or air pollutant
emissions) may be introduced in near futurg

(xii) Evaluation of Japan’s Envn'onmental Pollcy System

Macroeconomic Impact

+ Negligible impact on the macro economy
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+ Most of the cost was absorbed by the growth effect

+ On the microscopic basis, polluting industries were forced to diminish. This at'celeraté.d
the industrial structure change, and enhanced the Japan’s economy.
Macroeconomic impact should be discussed in a dynamic context.

Eifeﬁmlech;@ggmmg_aim_

+ Environmental regulation stimulated competition among firms and had positive effect
on technology development ---Automobile exhaust gas control in the 1970s

+ Social demand for ecologically sound development also stimulate technological
innovation --~ Recycle technologies in the 1990s

(xiii) International Environment Cooperation
1. Organizations

Ministry of Foreign Affairs
+  Overall policy

Environment Agency

+ Promotion of specific projects related to its administration

Ministry of International Trade and Industry
« Green Aid Plan

« NEDO (New Energy Development Organization) :
OECF =]BIC (Japan Bank for International Cooperation)

+ loans
JICA (Japan International Cooperation Agency)

_+ Technical cooperation

2. Recent Priorities of Japan’s Environmental Aid

* Region / Country = Asia (Indonesia, China,...), Rapidly industrializing countries
-+ Subject: Air pollution, energy, water, biodiversity, ...

* Capacity building '

* Transfer of Japan’s Technology = Cooperative Actions on Common Issues

¢ Examples ' _

.+ Environmental Model City Project in China

+ Environmental Centers in Thai, Indonesia, China

3. Japan’s Pledge for Environmental ODA

* Japan pledged at the Earth Summit in Ric de Janeiro: “Japan will expend approximately
900 billion to one trillion yen in bilateral and multilateral aid to support environmental
protection over five years from 1992 to 1996.”

This goal was reached in 1995, and a total of 1.5 trillion yen had been spent by 1996

4, Efforts to Provide More Efficient and Effective Aid

*  Formulation of Country Assistance Programs (the Country Approach)

*  Aid Coordination (e.g., with the US under the Common Agenda framework)
*  Stronger Grassroots Assistance

*  Support for South-South Cooperation and Regional Cooperation

*  Measures in Disaster Relief : _

*  ODA Project Evaluations and Follow-Up Assistance

¢ Stronger Implementation Frameworks

- 5. New Trend of International Environmental Cooperation
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Iapan’s Initiatives in Asia
Environmental ODA to Asia
- Regional Projects: Acid Rain Monitoring Network
- Ministerial Meetings of Japan, Korea and China
International Meetings: ECO-ASIA, ESCATP Ministerial Mceting
Decentralized Tiffors : :
Local government initiatives, e.g., Kitakyushu and Dalien in China .
Activities of NGOs
UNTCCC Related Projects
«  CDM (Clean Development Mechanism)
+  AlJ {Activities Jointly Implemented)
Green Aid Plan of MITI, NEDO
Greater Role of Private Sector
. Role of FDI (Foreign direct investiment) in environmental technology transfer
+ Keidanren guidelines for overseas activities of Japanese companies
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Medidas Automobilisticas para a Preservacao do
Meio Ambiente no Japao

1. Politica em relacdo as medidas para controlar o gas de escape
dos veiculos '

No Japio, tendo como cendrio o grande desenvelvimento econdmico que teve inicio em 1955
aproximadamente, houve a amplia¢do da rede rodoviaria acompanhada de rapida motorizagio.
Em consegiiéncia, foi provocado o grave problema de poluigio causada pelo gas de escape

dos veiculos ¢ também por causa da poluigdo sonora.

Diante destes problemas, estamos adotando a seguinte politica, como medidas para controlar o
gds de escape dos veiculos:

* Regulamentagfio do gas de cscape dos veiculos

No nosso pais, a regulamentacio do gas de escape dos veiculos segue o seguinte processo: O
diretor geral da Secretaria Nacional do Meio Ambiente determina o limite de tolerdncta da
quantidade do gas de escape dos veiculos, de acordo com a Legislagio para a prevengio da
‘poluigdo atmosférica, e entdo 0 Ministro dos Transportes determina os itens necessarios para
essa regulamentagdo do gas de escape, para que esse limite de tolerancia seja alcancado,
dentro dos padrdes de seguranca baseada na Legislagio dos veiculos de transporte e das
rodovias.
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Tabela 1. Mecanismo de regulamentacéo do gas de escape dos veiculos

Seeretaria Nacional do
Mecio Ambiente

ttens controlados

Ministério dos Transportes

O Artigo 16° da Legislgao
basica sobre o meio
ambiente
{Relatdrio do Conselho
deliberativo central sobre o
meio ambiente)
(Notificagdo da Seerctaria ~—
Nacional do Meio
Ambiente)

O Arligo 21° da Legislago —
bdsica sobre o meio
ambieate

O Artigo 2° da Legislagio
para a prevengio da
poluicio atmostérica

O Arigo 4° da Lei de excen- ~—1
¢io da Legislagiio para a
prevencdo da polui¢io
atmos{érica

QO Decreto ministerial que
determina os veiculos de
objeto do item 8° do artigo
2° da Lepislagio para a
prevengio da poluigdo
atmoslérica

Oltem 1° do artigo 19° da
Legislagdo para a prevencio
da poluigiio atmostérica

. i

- Limite de tolerdncia do

—Padrdes do meio ambicnte

l- Medidas de controle do
gés de escape

 Definigdo do gas de
escape dos veiculos

~ Substdncias loxicas do gas
de escape dos veiculos

™ Veiculos de objeto

2as de eséape
- Critérios de execugéo do 1
coitrole do géds de escape

(Realizagio dos
exanies)

Veiculos de
modelo novo

-

Veiculos novos

Veiculos em uso

Deveres dos
usudrios de veiculos

_[_

[T © Exame do produto final

7" O Deveres dos usudrios de veiculos

Li .
O Inspegiio didria de manutengao

O ltem 2° do artigo 19° da Legislagio para a preven
atmosiérica '

- O Capitulo 3° da Legislagiio dos veiculos de transporte ¢ das

rodovias)

(Decreto ministerial)

I~ O Exame dos modelos especificos

rodovias (Padrdes de seguranga dos veiculos de transporte e das

O Padroes de seguranga dos veiculos de transporte ¢ das rodovias

(Artigo 75° da Legislagao)

™ O Exame de aprovagdo do modelo {ltem 4° do artigo
62° do regulamento de execugdo da Legislagdo)

Fabricante de
veloulos

(Arligo 75° da Legislagdo)

T O Exame nove

{Artigo 59° da L egislagao) Secretaria Regional dos _|

Transportes Terrestres
{Attigo 62° da Legislagdo)

Oficinas mecanicas

(ltem 5° do artigo 94° da Legislagao) indicadas

" O Inspegdo didria de manutengao

(flem 2° do artigo 47° da 1
Legistagan) veiculos (Decreto

ministerial)

| O lInspegio periddicd de manutengio

{Arligo 48° da Legislagio)

¢do da poluicao

{219 "RLIISIUIW 0F9I(]) MURXI BP SO

Critérios de inspe{:ﬁo de
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Valores dos recentes regulamentos do gés de escape dos veiculos motorizados

2* recomendagio de | ..
Categoria do Modo de teste Componente Regulamento corrente 1997 ou anterior 3 recomendagéio de 1998 Notas
velculo ponente Ano de Valores do | Anode | Valoresdo | Ano de Valores do
execuciio | repulamento {execucio [repulamentof execucio | repulamento
10-15M coO 2000 1,27 (0.67)
_ (e/km) HC 2000 0,17 (0,08} Atualmente ndo sdo
4 ciclose 2 NOx 2000 0.17 (0,08) fabricados carros de 2
cictos (58] 2000 301 (19.0) ciclos para
11 M (gfieste) HC 2000 4.42(2,20) passageiros.
NOx 2000 2,50 (1,40) :
10-15M [o(0] 1998 8.42 (6,507 §2002 5.11(3.30)
) (g/km) HC 1998 0,39 (0,25%) 12002 0.25(0.13)
4 ¢iclos, NOx 1998 0,48 (0,25) 2002 0,25(0,13)
porte mini 1M CO 1998 104 ( 76) 12002 58,9 (38,00
(gheste) HC 1998 9,50 (7,00) 12002 | 6,40 (3,50)
NOx 1998 6,00 (4,40) §2002 3.63 (2,20}
10-15M Co FY 1975 . [17.0 {13,0)
) | (g/km) HC FY 1975 15,0 {12,0)
2 ciclos, NOx FY 1975 10,50 (0.30) Atualmente nfio s3o
porte mini UM CO FY 1975 136 (100} fabricados
(gfteste) HC FY 1975 [70,0 (50,0}
NOx FY 1975 14,00 (2,50)
10-15M [a8) 2000 1.27 (0.,67)
(g/km) HC 2000 0,17 (0,08)
Carga leve NOx 2000 0,17 (0.08)
@ws1g [ o 3000 31,1 (19.0)
: (g/teste) HC 2000 442 (2.20)
NOx 2000 2.50 (1,40)
! CO 1998 842 (6,50) [2001  [336(2.10) A vartir dos ceaulamentos
Corea média (‘;,k'rfl';" Hic 1998 0.39 (0.25) 12001 __10.17(0.08) e o
a 7f< GYW < NOx 1994 0,63 (0,400 12001 . 0,25(0,13) serd alterada, para carga
2;“ "y Cco 1998 . 104 (_76) 12001 38,5 (24.0) média: 1,7t CGVW <
’ (efteste) HC 1998 9.50 (7,00).]200 4,42 (2.20) 3-25{3@ pesada: 3,51
NOx 1994 6,60 (5.00) | 200 2,78 (1,60)
CO 1998 68.0 (51,00 [200 26,0 (16,0)
Saé%‘i(‘;’?&?a ?g}l?wh) HC 1998 3,29 (1,80) 2001 _ [0,99(0,58)
’ NOx 1995 5,90 (4,50} 12001} 2,03 (1.40) :
CO 1936 2,70 (2,10) 2002 0,98 (0,63}
HCP 1986 0,62 (0.40) 2002 0,24 (0.12)
orte
o1sM Ny | peaeno {1997 0,55 (0,40) 2002 0,43 (0,28)
{g/km) ,Egg?u 1998 0,55 (0,40) 2002 0,45 (0.30)
orte
o e | 1997 0,14 (0,08) 2002 0.11 (0,052)
mB‘g},‘;o 1998 0,14 (0,08) 2002 0,11 (0,056)
o CO 1988 2,70 2.10) 2002 0,98 (0,63)
Cargaleve | 10-15M HC 1988 0.62 (0,40) 2002 0,24 (0.12)
(GYW s 1,71 | {g/km) NOx 1997 0,55 (0.40) 2002 0,43 (0.28)
: PM 1997 0,14 (0,08) 2002 0,11 (0.052)
L . CO 1993 2,70 (2,10 2003 0.98 (0,63) | 1997 para veiculos
ﬁ"‘ﬁﬁg‘g&a [ 10-15M HC 1693 0.63 (0.40) 3063 0.24(0.12)_|MT
3% o (g/km) NOx 1957, 1998 | 0.97 (0.70) 2003 0,68 (0.49) | 1998 para veiculos
' PM 1997, 1998 | 0.18 (0,09 2003 0.12(0,06) [AT
CO 1994 9,20 (7.40) 2003, 2004 (346 (2.22) 1997 para 25t < GVW 3.8
HC 1994 3,30 (2.90) 2003, 2004 | 1,47 (0,87)_}19% para 23 1< GYW s 121
Carga pesada | DI3M B {1998-1999 [5.80° (.50 3003, 2004 | 4,22 (3.38) |99 pwe (20< GVw
@3teGvw) | (g/kWh) | NOx 101 2060 ] 22039 2003 parg 2,51 ¢ GVW < 121
TFM 998-1999 [047 (0.23) 3003, 2004 | 0,35 (0,18) | 2004 para 121 < GVW
- CcO 998 19991200 (13.0)
4 ciclos ?g;:n‘i;““’d” HC 398.199912.93 (2.00) Notas: §
: NOx 1998, 1999 0,51 (0.30)
C CO 1998, 1999 1 14,4 (8,00}
2 ciclos "g,f:l')“?“’d“ HC 1998, 199915,26 (3.00)
: NOx 1998, 199910.14 (0,10}
Notas: 1. CO: Monéxido de carbono, HC: Hidrocarboneto, NO,. Oxido de nitrogénio, PM: Particulas dc materiais, FY: Ano fiscal

2. Cadanimero da coluna de valores do regulamento € o limite superior para cada veiculo, sendo o numero entre paréntesis o valor médio
de todos 05 veicitlos do mesmo modeto,

3. O modo de ieste 10.-

de percorrida de um veiculo entrando do subirbio a #rea urbana, sem aquecimento prévio,
4. Nos carros de passageiros a du:scl “porte pequeno” indica aqueles de peso de inércia cquwa|cnte {EIW) = 1,25 1, [Peso bruto de veiculo
(GVYW) = 1,265 t] ou menos € “porte médio” indica aqucfcs de EIW superior a 1,251, (GVW maior que | 265 L) J
5. 1998 para motociclos de primeira classe (até 50 cm ;e veiculos de duas rodas de porte mink (até 250 ch)

1999 para motociclos de segunda classe (até 125 cm
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e Execuciio da politica bascada na Legisla¢io de NO, dos veiculos

Para prevenir a poluigiio atmosférica causada por 6xidos de nitrogénio, viemos tomando desde
ha muito tempo diversas medidas de prevengdo, tais como a regulamentagiio de fontes fixas de
fabricas e empresas, com basc na Legislagio para a prevengfio da polui¢do atmosférica, o
controle do gas de escape de cada veiculo, ete. Entretanto, o grau de alcance dos padrdes
ambientais cm relagiio ao diéxido de nitrogénio continua a sc manter num nivel implacavel,
principalmente nas dreas de grande metrépole onde sc concentram os trinsitos de veiculos.
Diante deste cendrio, com a finalidade de conseguir a diminuicﬁd da quantidade total dc
oxidos dc nitrogénio emitidos por veiculos (NOy dos veiculos), nas areas que s¢ encontram
com dificuldades para alcancar os padrdes ambientais s6 com as medidas adotadas at¢ agora,
foi promulgada em junho de 1992 a “Lei de medida espccml relacmndda a diminuicdo da
quantidade total de Oxidos de nitrogénio emitidos por veiculos em determinadas 4reas”

(Legislaciio de NOy dos veiculos), que entrou em vigor a partir do dezembro de 1993,

Pela Legislagio de NOy dos veiculos, procura-se indicar como dreas especificas as areas onde
cxiste a necessidade de tomar medidas especiais para a preservagdo da atmosfera, devido &
evidente poluicio atmosférica causada pelos oxidos de nitrogénio emitidos pelos veiculos,
tendo como meta a alcancar aproximadaihe_nte até o ano 2000 os padrdes ambientais
atmosféricos em relagio ao diéxido de nitrogénio nessas arcas, e objetiva-se implantar de uma
forma geral e planejada as medidas de diminuigdo de oxidos de nitrogénio emitidos por todos
os tipos de veiculos. |

Pormenorizando, seriio tomadas as medidas abaixo (Vide Fig. 2-15), nas areas especificas
indicadas pelo decreto governamental: '

a) Seguindo a politica basica estabelecida pelo governo central, cada governador das
Provincias a que pertencem essas arcas esp'cc'iﬂcas estabelece seu plano concreto de
diminuido da quantidade total, para promover todos os tipos de medidas, de uma forma
geral ¢ plancjada. |

b) Obugm o uso de veiculos de pouca emissdo de oxidos de mtrogemo aphcando 0s
padrdes especificos de cmlsc;ao de gas aos veiculos especificos (Lammhoeb, Onibus, etc.)

que tém o seu foco de operagao dentm dessas dreas cspeuﬁcas.

¢} Para promover a 1ac;0nallzaqao do uso de veiculos reldcmnados com ‘as atividades
enmlewms o Ministéric competente pelo emprccndimemo cstabelece as diretrizes a

serem tomadas, para dar conselhos ¢ oncntagocs necessarias para restrmglr a em;ssao de
dxidos de nitrogénio dos veiculos.
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* Desenvolvimento e difusio dos veiculos de baixa polui¢iio

Entre os veiculos de baixa poluicdo, que apresentam baixo tcor de dxidos de nitrogénio,
dioxido de carbono ¢ material em forma de particulas, podemos citar os veiculos elétricos, os
movidos a gds natural, a metanol, os vciculos hibridos, etc. (Tabela 2). Para o
desenvolvimento e difusdo dos veiculos de baixa poluigio, procura-se indicar as metas de
desenvolvimento tecnologico na “Orientaglio tecnoldgica para a produgdo de veiculos de
enussdo de gas de baixa polui¢dio” ¢ também promover o desenvolvimento tecnoldgico dos
fabricantes de veiculos ¢ a substitui¢io pelos veiculos de pouca emissio de gas, atraves de

subsidios ¢ medidas favoraveis de imposto.
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* Regulamentacio da qualidade de combustiveis dos veiculos

A regulamentagdo da qualidade de combustiveis dos veiculos no nosso pafs segue o seguinte
processo: O diretor geral da Secretaria Nacional do Meio Ambiente determina o limite de
tolerincia no que diz respeito ao cstado de condigdes dos combustiveis ¢ também o limite de
toleriincia da quantidade de substincias contidos nos combustiveis, de acordo com a
Legislagdo para a prevengdio da poluigfio atmosférica, ¢ entio o Ministério do Comércio
Internacional e Tndistria aplica essa regulamentagiio, determinando os itens necessérios para a
regulamentagdo da qualidade dos combustiveis, através das leis relacionadas para assegurar a
qualidade dos 6leos voldteis, etc., para que esses limites de tolerfncia sejam alcancados.

O histoérico até agora ¢ os valores atuais de regulamentaciio sdo mostrados abaixo:

Historico
1970 Abaixamento do teor de chumbo (0,8 em’/litro — 0.3 cm3/litr0) _
1970 Relatdrio interino da Subcomissiio para tratar das medidas para prevenir a poluicio

causada pelos veiculos, no Conselho deliberativo sobre a estrutura industrial

1974 Relatorio da Subcomissio para tratar das medidas para prevenir a poluicio causada

pelos veiculos, no Conselho deliberativo sobre a estrutura industrial

1974 Relatorio interino do Conselho de promogéio para tornar nulo o teor de chumbo

1975 Anulagdo do teor de chumbo na gasolina regular

1976 | Abaixamento do (eor de enxofre no dleo fino (Abaixo de 0,5% em massa)

1987 Anulagéo do teor de chumbo na gasolina prémio. Pdrdhzat;do de produgio ¢ venda de

gasolina conterido chumbo
1989 Relatério do Conselho deliberativo central sobre as medidas contra a poluicio

(Abaixamento do teor de enxofre no dleo fino)

1992 Abaixamento do teor de enxofre no 6leo fino (0,5% em massa — 0,2% em massa)
1994 Relato minucioso das opinides do Conselho deliberativo central sobre o meio

ambiente (Manutencfo da _q_ml:dade do produto, mesmo depois da liberalizaciio do

(,omerc101
1996 Inicio da regulamentagio de qualidade dos combustiveis de veiculos
1996 Relatério interino do Conselho deliberativo central sobre o meio ambiente

(Abaixamento do teor de- ben7eno na gasolina)

| 1997 Aba:xamento do teor de enxofre no dleo fino (Abaixo de 0,2% em massa — abaixo
de 0,05% em massa) _ _
1998 Terceiro relatdrio do Conselho deliberativo central sobre o meio ambiente (Reducio
autonoma de evaporacio da gasolina)
1999 Abaixamento do teor de benzeno na gasolina (5% em volume — 1% em massa)
2001 Redugdo autdnoma de evaporagﬁé da gasclina (RVP 72 kPa — 68 kPa)
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Tabela 3. Valores de regulamentagio da qualidade dos combustiveis de veiculos

Tipos de combustiveis Estado de condigdes dos Co -
dos veiculos combustiveis ¢ substdncias contidas Limite de tolerdncia
Chumbo Nio deve ser detectado
) Enxofre Menos de 0,01% em massa
Gasolina Benzeno . Menos de 1% em volume
Metil-terc-butil-ter Menos de 7% em volume
Enxofre Menos de 0,05% em massa
Oleo fino indice de cetano Maior que 45
Temperatura do escoamento de 90% | Abaixo de 360°C

» Medidas de abaixamento do custo de gasolina

Com respeito a taxa dc consumo do combustivel dos veiculos, veio apresentando uma
tendéncia para o agravamento, no periodo de 1974 a 1975, em conseqiiéncia da intensificagio
do controle de emissdo dc gds. Eniretanto, gragas ao desenvolvimento tecnolégico
extraordinario alcangado a partir de 1976, veio melhorando a cada ano.

Como resultado, a taxa de consumo de combustivel dos automoveis do nosso pais, que sdo
produzidos recentemente de conformidade com a regulamentagio de NOx de 1978, tem-se
elevado de 30 a 40% a mais em comparagdo com os veiculos produzidos em 1975, tendo

conseguido coloca-se nos niveis mais altos do mundo.

E também, os pddmm de ehclenua de consume de energia pelo carro (taxa de consumo de
combustivel) estabelecidos em dezembro de 1979, com base nas leis relacionadas com a
racionalizagiio do uso de energia, na ocasido da crise de petroleo, veio ndo s6 promovendo 0
desenvolvimento tccnol(’)gim em reléqﬁo d cconomia de energia, ‘mas também veio
contribuindo a difusdo de veiculos de alta taxa de consumo de combustivel, tendo alcangado
em 1985, o ano fiscal determinado como meta de alcance, os valores de meta para todas as

classes de veiculos produzidos no pais, os quais sdo.classificados conforme o seu peso total.
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Fig.1 Evolugdo da taxa de consumo de combustivel dos automéveis novos produzidos
no Japao

2. Tecnologia de medidas de controle do gas de escape dos
veiculos

Tem-se efetuado o aperfeigoamento de cada parte do motor, a0 mesmo tempo que se tem
instalado varios tipos de dispositivos, para dimainuir o teor de substincias toxicas do gas de
escape dos veiculos, procurando atender as regulamentacdes do gas de escape.

(1) Motor a gasolina

O Tecnologia atual da diminuigdo do gds de escape

Para a diminuigdo do teor de CO e HC, temos as seguintes técnicas:

» Adotar o sistema de inje¢do de combustivel de controle eletrénico, que consiga controlar
coim precisdo a propor¢do ar/combustivel.

e Melhorar o formato do cano de admissio de varias ligagdes ¢ introduzir em cada cilindro a
distribuigiio da mistura de gas, tomando o combustivel em estado facil de inflamar-se, para
evitar sua combustio incompleta.

» [nterromper o fornecimento de combustivel durante a desaceleragdo.

* Promover a combustdo da parte ndo queimada que sai junto com o gas de escape, através de
_aperfeicoamento do formato do cano de exaustdo ¢ introdugdo de ar secunddrio no sistema
de escape de gas. -

* Usando o catalisador, oxidar o CO ¢ HC contidos no gés de escape.
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Para a diminui¢iio do teor de NOy, temos as scguintes técnicas:

e Abaixar a temperatura maxima de combustio, executando o controle do inicio de igni¢io
no momento condizente com a pressio negativa do cano de admissio de varias ligagdes,
velocidade de rotagdo do motor, ctc., por meio dos dispositivos de controle eletrdnico do
motor.

o Abaixar a temperatura maxima de combustdo, introduzindo o gds de escape inativo no
sistema de sucgio, através de uso do sistema de recirculagdo do gis de escape (sistema
EGR).

+ Controlar a proporgio ar/combustivel numa faixa estreita proxima a faixa tedrica da
proporgio ar/combustivel, através do sistema de controle da proporgio ar/combustivel, com
a finalidade de reduzir o NOy contido no gas de escape, com o uso de catalisador de trés

vias que atua cficientemente na faixa tedrica da proporg¢io ar/combustivel.

Sistema de controle da emisséo
evaporativa

i}
Sisterna EGR
Sislema de
veylilacio da caixa
i de manivela
Sistema de
aspiragio
da ar
Conversor gom (7] ecunddric

durarte a
1 | desacsle-
Agua ge 3630
refiigeragio

calalisador de
trés vias

2
¥

* Sistema de introdugAo do ar secundario

Fig. 2 Medidas de purificagdo do gas de escape
(2) Motor Diesel
1) Tecnologia atual da diminui¢ao do géé de escape

Para a diminuigdo do teor de CO e HC, NO, e fumo preto ternos as seguintes técnicas:

¢ Com respeito ao sistema de sucgdio do ar, efetua-se a alteragio do formato do cano de

admissdo de vdrias ligagdes, melhoramento do porto de sucgao, alteragio do momento de
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abertura da védlvula, cte., aumenta-se a eficiéncia de aspiracio do ar por meio da diminvigfio
da resisténcia de aspiragfio, para assegurar suficicntemente o ar necessario para a combustio,
€ a0 mesmo tempo, submeter o ar sob uma correnteza branda para que se misture bem com

o combustivel, o que propiciaria uma boa combustio.

Quanto a0 sistema de combustivel, aperfeicoar o tempo de injegio do combustivel, o
volume de injegdio, a pressdo da injegio, o grau de atomizagio, cstado de distribuigdo das

particulas dc 6leo, para propiciar uma boa combustio,
Propiciar a queima do combustivel, melhorando o formato da cimara de combustio.
Adotar crondmetros ¢ reguladores de controle eletronico.

Adotar o sistema de injeciio dircta de alta pressio, do tipo de calha comum, de controle
cletrdnico.

Introduzir o gds de escape inativo no sistema de sucgdo, através de uso do sistema de
recirculacdo do gids de escape (sistema EGR), para abaixar a temperatura maxima de
combustdo e conter a geragio de NOy.

Filtro de ar Melhoramento do Alteragdo do momente de
cano de admissdo abertura da valvula

Alteragao do formalo da ante
cAmara de combustao (Modelo de
camara auxilias)

Alteragdo do formato da
camara principal de
combustao (Medelo de injegdo
direta)

Melhoramento do porto

de sucgao do ar \\ l
Melhoramento da e
comentezadoar T T

Melhcramento do sistema de
injecdo

* Momento de injegdo

«Quantidade ds injecao do
combustivel

* Prasséo da injegéo

» Grau de atomizagdo

* Estado de distribuigao das
particulas de dleo

Bomba de
injecao

Fig. 3 Motor Diesel adaptado & regulamentagéo
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2) Tecnologia futura da diminuigao do gas de escape

Para a diminuigio do teor de PM, temos a seguinte {écnica:

Coletar as particulas de materiais existentes no gas de escape dos veiculos, através do filtro de
patticulas do Diesel (DPF) feito de cordicrita, instalado no sistema de exaustdo do motor, para

climinar essas particulas por meio do efeito de catalisadores e fios condutores de calor.
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