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Table 7-8-19  Environmental Problems in High-Tech Industry

Hi-Tech ladusirial Environmental Problem Major Possible
Calegory Pollutants
Information * Organic solvents ar¢e used for degreasing and 1.1.1-trichloroethane,
Technology cleaning of electronic parts and electrical trichloroethylene, etc.

equipment.
. » Many kinds of hazardous and toxic chemical 1.1.1-trichloroethanc,
Electronics substances are used in IC industry. trichloroethylene,

* Special material gases for formation of thin film ;?fﬁg?or?gf?ayéﬂlf;;dc
and organic solvent for etching and cleaning ¢ acetone, xylene, CFCs,
used. arsine, phosphine,

monosilane, diborang,
elc.
Mechatronics * Organic solvents are used for degreasing and 1.1.1-trichloroethane,

cleaning of clecisonic parts and electrical
equipment.

trichlorocthylene,
xylene, fleon-113, elc.

New malerials

Alloys of various kinds

Not so different from conventional alloy
industry in general except for the partial use of
organic solvents in degreasing process
Fineceramics

Fine powder, solvents and special material gases
are¢ used in the process of manufacturings,
formation and synthesis. Part of organo-
chloric solvents vaporize in the process of
drying and sintering.

Photosensitivity polymer

Many kinds of organic solvents are used.
Composile material

There are no significant environmental problems
in manufacturing process. However atteation
should be paid in the process of incineration and
crushing of waste.

tetrachlorocthylene,
benzene, silicon
carbide{powder),
hydrogen selenide, 1.4-
dioxane, acrylic amide,
acrylonitrile, eic.

New Energy

Energy conversion :
Large amounts of new materials such as silico
ar¢ used for the manufacturing of solar battery.
Energy storage

Heavy metals such as Cadmium, Nickel, etc. are
used for the manufacturing of fuel cell and
advanced storage battery. Rare earth meials
are used for the manufacturing of hydrogen
absorbing alloys.

silicon,
compounds,  binding
agents, rare earth
metals, Cd, Ni, etc.

sealing

Biotechnology

Many kinds of chemicals are used for
disinfection and slerilization of biological
materials and equipment.  Organic solvents are
used for separation and refining of useful
materials.

formaldehyde,
benzene,
trichloroethane,
acctonitrile,
chloroform, elc.

1,1,1-

Remark: Above table summarizes general cavironmental problems and noteworthy chemicals used
in Hi-tech industry processes.
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Table 7-8-20  Comparison of Environment Related Issues between
Traditional Industry and High-Tech Industry

Item

Traditional Industry

Hi-Tech Industcy

Business Condi-
tions/Location

Uniform and mass produc-
tion/Coaslal zone concentrated

Wide variety and small quantity
production

Discharge Sub-
stances

Regulated  substances andfor
substances those dala and in-
formation on the environmental
impacis are widely known, ¢.g.
heavy metals, SOx, NOx, or-
ganic pollutants, elc.

Wide varicly and small quantity
unrcgulated substances. New
and small quantily substances.
Substances for which data and
information on the environ-
mental impacts are unknown or
lacking (inclusive of organism).

Production
Conditions

Products and production proc-
¢sscs are nearly fixed.

Products and production proc-
esscs change rapidly.

Information on
Used materials

Rules to grasp the actual condi-
tions of discharge of pollutants
are established.

Considerable part of manufac-
turing processes applied or
wastes gencrated are not to be
made public generally.

Wasles

Can cope with waste disposal
using existing trcatment meth-
ods.

There is a possibility to gencrate
toxic containing substance, fire-
resistant  substance, substance
which is difficult to crush and/or
incinerate, ctc.

Characleristics of
Environmental
Conscrvation
Measures

In principle, to prevent recur-
rence of the environmentat
pollution by applying regula-
tions and other measures taking
into account the past cxperi-
ence.

In principle, to evaluale the
possibitity of pollution taking
into account the scientific in-
formation and to adopt the pre-
ventive measures in accordance
with the characteristics of hi-
tech indusiry.
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the extenal facilities)
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HI-123/0P-D1000
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|—Type of pipe
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------------ 600mm width and under or pipe

Line Numbering
HI-123/CUC-D1000

Main or sub-main drain of
U-Channels with 800mm widlh
and over, or pipes with 800mm
diameter and over.

Branch drain ol U-channels with

with 600mm diameter and under.

Nomina! width of channe!
of nominal diameler of pipe

Drain size

~Type of drain
CUC :Concrete-made U-channel
HPC:Hume concrete pipe

—— Pipe ID number
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Layoul Plan of Drainage Facilities
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RING MAIN UNiT

POLE MOUNTED
TRANSFORMER{180kVA)

®

22kV DISTRIBUTION CABLE

——. 22kY SUB-TRANSMISSION CABLE
TO S/S FOR MAIN ROAD LIGHTING

CABLE X2 TO SWITCHING STATION

22kV SUB-TRANSMISSION

MAIN SUBSTATION

| ><]

SUBSTATION FOR
MAIN ROAD LIGHTING

Note : 22kY Cable shall be kid

in PVG pipes ( ¢ 100mm)
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Distribution Pian for Power Supply
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To Ho Dong Switching Center

400~30P
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y.d
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(600 lines)

Hi-Grade
Housing Zone

2000~ 30P
il
d

—

(5000 lines)
New Town Zone

{700 lines)

Legend

D4 : HRTP Switching Center

® : Remote Terminal

> Opticat Fiber Distribution Network
€. Copper Cable Distribution Nelwork

Locol Loop Network of Opticat Fiber Cable{12%)

To Moin Swilching Center of Hanoi

Optical Fiber Coble (32x2)

&M 30CH

(2100 tines)
R&D , Educalion/
Training Zone

{900 tines)
Hi- Tech Industriol Zone

Urbon /Business Zone

IAPAN INTERNATIONAL COOPERATION AGENCY

MINISTRY OF SCIENCE, TECHNOLOGY AND
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Figure 7-6-8 Schematic Diagram of
Telecommunicalion System
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Note 1.
2. MC : Metallic Cable
3. Each cables shall be laid

LEGEND

SWITCHING CENTER

REMOTE TERMINAL
TRANSMISSION LINE (OFC)
LOCAL LOOP NETWORK (OFC)
SUBSCRIBER ACCESS LINE (OFC)

SUBSCRIBER ACCESS LINE (MC)

OFC : Optical Fiber Cable

in PVC pipes { § 75mm)
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Figure 7-6-9 Wiring Plaa of
Telecommuanication System
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Figure 7-6-10 Overall Waste Treatment Flow
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Prime Minister

HHRTP Development Organization

HHYP-Steering Cotmmittee

Board of Management
for Hanoi Hi-Tech Park
(including One-Stop
Service for IDCs/FDI)

( Vice Prime Minister )
Ministries & P
Concerned (Land
MOSTE | Governmental i
Agencies 1and
(Regulation) Clcam\x;

L —_—

Common Area e . 1
(Outer Infrastructure  { “for Hi-Tech
within HTHTP Area)  %.-© Industrial

e " Zone ("M

Legend:

Govermment

O State Oraned Enterprise (SOE)

( v Prvate

HHTP: Hanot 16-Tech Park

BOM: Boasd of Management

FL Purvtional Zone

IDC: Infrast rocture Development Company

FV: Joint Venture between SOE end forei gn investor
DI Fortign Dired twestment

Source: JICA Study Team

Figure 7-7-1

Hoa Lac High-Tech Park Development Organization
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Figure 7-7-2 Development Schedule of Phase 1 of HRTP
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Vill. RECOMMENDATIONS TOWARD THE
MATERIALIZATION OF THE HOA LAC
HIGH-TECH PARK

~ HHTP is a project of national importance. 1€ materiatized, #t would bring huge
benefits to the national economy and social welfare of the people.  Of course, it would
require vigorous efforts of all the sectors and parties conecrned of Vietnam which has
just entered the era of industrialization. To - reach the most advanced stage of
industrialization, i.e. high-tech industrialization, there are numerous hurdles on the road.
The success of HHTP is the key 1o clearing these hurdles.

Various legal, institutional as well as structural measures should be taken. Above

al}, the following recommendations should be considered seriously for the success of
HHTP.

8.1 Dctermination and Recognition of the Government as a National Project

The HHTP Project should be recognized as a project of national importance,
which would bring about multiple benefits of promotion of high-tech industries,
regional economy of the Ha Tay province, and alleviaiion of the over-concentration in
the capital city of Hanoi. In other words, it should be considered as a springboard to
the growth of the Vicinamese economy for catching up the forerunners in the 21st
cenlury.

Bearing these in mind, it is recommended that the HHTP Project be sirongly
announced by the Government as a national project to all the parties concerned,
including governmental bodies and enterprises as well as international societies. The
HHTP Project should be given priority in the allocation of financial resources for its
construction. A slrong supporting system should be set up within the government
organization, involving minister level officials.

8.2  Prior Investment for Infrastructure

The project site is located about 30 km to the west of Hanoi in the countryside of
the Ha Tay province where agriculture is the mainstay and the principal infrastructure is
yet to be developed. 1t is recommended that prior investment be made for the basic
infrastructure including roads, eleciricity, tclecommunications, water supply in order to
upgrade the environment for investors. In particular, construction of a road which
connccts the project site with the capital city of Hanoi, drastically shortening the
travelling time to about 30 minutes, should be placed at the top priority.  If completed,



the accumulated urban funciions of Hanoi would be utilized, including administration,
information, industrial and commercial funcitons, for the scheduled development of the
HHTP Project. The new road connection would renew the rural image of the project site
for the investors, in particular foreign ones.

It is, therefore, strongly recommended that an expressway allowing high-speed
passage of vehicles with an adequate transport capacity be constructed at the initial
stage of the HHTP development. It should be noted that the road would promote not

only the development of HHTP but also the formation and growth of the new satellite
city of Hoa Lac.

83 Establishment and Relocation of State Research Institutes

The development of high-tech industries necessitates the highest input of R&D
activities among all the industries. Namely, its success depends on the development of
necw advanced technologies and their commercialization. Close location of R&D

instilutes and laboratories, therefore, would create a good locational condition for the
high-tech industries.

It is recommended that the location of state research institutes in HHTP be deeply

considered, either in the form of new establishment or relocation of the existing ones.

Location of NCST or state research institutes under ministries would promotc the
introduction of high-technologies into HHTP in the short term and the development of
improved and innovative ones in the long term.  These institutes would assume the role
of linking the basic rescarch activities and achievements of VNUH and AIT to be
located next to HHTP with commercialization of products by the high-tech enterprises
in HHTP through their principal function of applied rescarch. The location of state
research institutes in HHTP at the initiative of the Government would be a clear signal
of the firm determination of the Government toward the materialization of HHTP to the
concerned partics and entitics, both domestic and overseas.

8.4 Provision of Good Access to High-Technologies and Promotion of Cooperation
among the Participants

As the nuctcus of HHTP development, a “Techno Partnership Center” is
recommended to be set up in HHTP. The Center should provide easy access to the
high-tech information as well as acl as a catalyst for the cooperation and division-of-
works among the participants.  Firstly, it should provide the basic supporting services
of measurement, cestification of industrial standards and others.  Secondly, it shoutd be

a center for collecting, accumulating and disscminating the high-tech-related



information in various forms including the industrial propesty rights and licenses.
Thirdly, it should be an organizer and supporter for the interaction and cooperation
among the key players for high-lech R&D and production.  As an integral part of these
functions, it should also extend support to small and venlure businesses in
administration, marketing, etc. To serve these objectives, it is also recommended that
the offices of the Government agencies, either headquarters or branches in charge of
industrial standards and standardization, technology transfer, industrial property right

and other relevant intellectual property right shall be located and the Government
should be considered.

8.5 Provision of Human Resources Training Centers

Efficient production control and sirict qualily contsol are required in the
production of high-tech products. R&D for high technologies also needs capable
rescarchers and assistants. To meet the requircments, adequate supply of capable
technicians and skilled labor which are insufficient in Victnam, is urgently required.

It is recommended to set up a Technical Institute in HHTP for providing technical
education to high school graduates through on-the-job training for a period of 2 years
and a half in order to bring up technicians, and an OJT Technical Support Center for
providing 3-year technical education to junior high school graduates and training of
smal} and medium sized enterprises for bringing up skilled labor for high-tech industries.
At the initial stage of the development of high-tech industrics, high quality labor will be
the strongest advantage of HHTP and of the country as a whole.  Thesc projects should,
therefore, be given priority. '

8.6 Establishment of a National Software Center

Judged (rom the high assessment by the foreign investors located in Vietnam and
the high marks of the Vietnamese participants in international mathematics competition
and considering the relatively small requirement of initial investment, computer
software is cvaluated the most promising field in the high-tech industries in Vietnam.

Since HHTP is the firsl high-tech park in the country, il is reccommended that a
national sofiware center be established in the proposed software park of the R&D Zone,
at the Government initiative.  Scveral tens of software enterprises will be housed in the
center, receiving basic business and secrelarial services from the center. Compuler
facilities will be installed for the common use by the housed enterprises. Training
opportunitics will also be provided to the software manpower. Easy access will be
made available to the high-tech information as well as to the needs for software



development by the industrial and public sectors. Among the housed enterprises,
cooperation and division-of-works are also expectable.

8.7 Realization of an Environment and Society-Friendly Park

The creation of an environmeni-friendly and society-friendly park should be
envisaged in the implementation of HHTP.  Villages with a relatively large population
should be lefl as they are in order to minimize the social impact as wel! as to create a
society-friendly town in harmony with the existing society and culture. Within the
development area, the ekisting topography and landscape including the lakes and rivers
will be left untouched as much as possible to minimize the environmental impact
including the change of vegetation and carthworks, and lo prescrve peaceful
environment for the researchers and other employees.  In the production site, cleaner
industries should be located. Wastes of all kinds and forms should properly treated
and recycle should be practiced wherever possible.

8.8 Implementation and Management Structure for the HHTP Project

The overall structure of implementation and management of HHTP should be
decided considering the following aspects.

(a) Basic policy of the Government on HHTP development should be
guaranteed.

{b) Smooth implementation of the projects for basic infrastructure, state
rescarch institute zone, cenler area, and rew town in HHTP by the public
sector should be guaranteed.

(c) Privale sector invesimemt including foreign investment for profitable
projects should be promoted.

In this context, the following framework for implementation and management of
HHTP is advisable.

(a) The Board of Management for HHTP should be established according to the
Decerece 36 CP

(b) A Statc-owned cnterprisc (SOE) should be the body in charge of the
implementation and management of HHTP (HHTP-IDC)

(c) Key infrastructure to serve the region development including Hoa Lac city
should be implemented and maintained by the agencies in charge.

(d) The arca located outside the functional zones including the central park may
be managed by the Ha Tay People’s Committce.



(¢) The zones of public interest comprising the R&D Zone (Institute Sub-Zone),
Center Area and New Town should be implemented by ministries or state
agencies. Options may be MOSTE for the Center Area, MOC for the New
Town and the proposed National High-Tech R&D Center for the R&D
Zone (Institute Sub-Zone). HHTP-IDC may be the aliernative for the
Center Area.

() SOE/foreign joint venture(s) should be invited for the development of the
profitable zones of the High Tech Industrial Zone, R&D Zone (Sofiware
Park), High Grade Residential Zone, and Urban/Business Zone. 'SOE to
form the joint venture(s) could be a subsidiary company of HHTP-1DC.

{g) Cenlers to be established within HHTP should be managed by the ministries
or SOEs under the minisiries. Options may be MOSTE for the High-Tech
Park Center, Techno Parinership Center and National Sofiware Center and
MOET for the Technical Institute and OJT Technical Support Center.
Alternatively, HHTP-1DC is for High-Tech Park Center and MOI for OJT
Technical Support Center. Depending on the profitability of the centers,
SOEs under the ministries may be the managing bodies.

8.9 Enactment of the High-Tech Park Law

Law should be enacted for extending the legal support for efficient and
coordinated implementation of high-tech parks projects in Vietnam including HHTP.
Firstly, law on the establishment and management of high-tech parks as a whole should
be enaclted. Secondly, scparate law for HHTP should be enacted. Alternatively, a
special chapter or articles on HHTP may be included in the law applicable to high-tech
parks. The law should stipulate legal contro} over the land use in the demarcated areas
of high-tech parks. It should also stipulate the power and responsibilities of the Board
of 'Managcmeni and other ministrics, agencies and local government bodies responsible
for the development and management of the parks as wcll as the special incentives to be
provided to the investors and enterprises {o be located in the parks.

8.10 Application of Lower Land Rent and Exemption of Custom Duties

In order to invite the foreign investors as developers for the fuactional zones
including the High-Tech Industrial Zone, it is recommended that {and rent for the
investors should be set at lower rale than US$ 0.5625/m’year which might be
applicable to HHTP under the current regulation.  Considering the national importance
of HHTP project and land rents applied for the industrial zonc projects in the country,
Land rent for HHTP should, more preferrably, be US$ 0.10/m/year or lower.  Custom



duties and other indirect taxes should also be exempted for the equipment and facility to
be used and installed for the implementation of HHTP. These measures would enhance
the feasibility of the functional zone development which in turn make it possible to
offer lower lot lease rates of internationally competitive level.

8.11 Keeping Close Coordination with Relevant Prdjécls and Agencies/Organizations

Coordination and cooperation with the VNUH relocation project is of the vital
importance for the development of high techno_'_logics and their commerciatization in
production. The enterprises to be located in the planned industrial zone of Phu Cat 1o
be located next to HHTP can assume the role of supporting industries for the high-tech
industries in HHTP. ‘The Don Xuan residential area would accommodate a part of
incremental population to be induced by the HHTP Project. All these comprise the
project of Hoa Lac new satellite city. Some infrastructure facilities should be planned
to serve the common benefit of all these components of the new city.

Thus, close coordination among the roles and functions of these components and
required infrastructure are key to the efficiency of each component as well as of the city
as a whole. The agencies and bodies concerned should establish coordination
committee(s) for this purpose. Considering the special importance of the cooperation
between HHTP and the University, it is recommended to set up a standing committee
for the coordination and cooperation between the two.

8.12 Sccking for International Cooperation

At present, the level of high technology and high-tech industry in Victnam
remains low and the expericnce and know-how of planning, construction and
management of high-tech parks are yet to be accumulated.

The Project requires a sizable amount of investment but financial resource of the
country is quite limited. It is advisable that international cooperation in both technical
and financial aspects, including official development aid be sought for the planning and
implementation as well as management of HHTP including the proposed centers.
Various financial facilities including BOT, BLT, BCC scem worth consideration.

8.13 Prompt Actions Subsequent to the Completion of this Master Plan

Among the ASEAN members, Vietnam is lagging behind in the development of
high-tech induslries. With the limited time allowance until the agreed deadline for
lowering custom dutics on industrial products, it is desirable that actions be taken for
the implementation of HHTP immediately afier the completion of this master plan, ic.,

approval of this master plan by the Prime Minister as the official acknowledgment of
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the HHTP Preject as a national project, preparation of detailed plans for the center
projects, and feasibility study for cach functional zone.
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