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PREFACE

In response to a request from the Government of the Socialist Republic of Vietnam,
the Government of Japan decided to conduct the Feasibility Study on Dong Nai No.3 and

- No.4 Combined Hydropower Project in the Middle Reachcs of the Dong Nai River in the

Socialist 'R_cpublic of Victnam, and entrusted the Study to Japan International Cooperation

* Agency (JICA).

JICA sent a study team, led by Mr. Katsuyoshi Wada of Nippon Koei Co., Lid. and
organized by Nlppon Koei Co., Ltd. and Tokyo Electric Power Services Co., Lid,, to the

' Socmhsl chubhc of Vlctnam five times form January 1999 to Fcbruary 2000.

Thc team hcld d]SCUSSlOl‘IS Wllh the ofticials conccmcd of the Gow.rnmcnl of the

Socmllsl chubllc of Vietnam, and related ficld surveys. Alter rclurmng lo Japan, the
' leam conducted further studics and complled the final rcsulls in this report.

1 hope this rcporl wnll conlnbule (o the promollon of the plan and 1o the cnhancemcnl

of frlcndly relallons between our (wo counlnes

' I wish to €XPIess my sincere 1pprccaat10n 1o lhe olllclals concerncd of the Government

ofihe Soc:ahsl chubllc of Vleln'lm for their close cooperation throughout the Study. -

March 2000

E K_i'mi(.) Fujita -

President

- Japan Intcrnational Cooperation Agency



March 2000
Mr. Kimio Fujita
President
Japan International Cooperation Agency
Tokyo, Japan

Pear Sir,

Letter of Transmitial

We have the pleasure of submitting to you herewith the Final chon for Feasibility Study
on the Dong Nai No.3 and No.4 Combined Hydropower Project in the Middle Reaches of
the Dong Nai River in the Socialist Republic of Vietnam.

‘The main objective of the Feasibility Study is to formulate the oplimum' development plan
of the Dong Nai No.3 and No.4 Combined Hydropower Projeet which is planned 1o be
built on the Dong Nai River about 180 km northeast of Ho Chi Minh City in linear distance.
To attain the purpose, the Study Tcam performed the survey, investigation and studics on
concerned disciplines during the period from December 1998 to March 2000. In
conclusion, the F casibilily Study proposed to construct the two dams, 108.5 m high Dong
Nai No.3 dam and 96 m high Dong No.4 dam, to generate a pcak power of 510 MW and
annual encrgy of 1,579 GWh in total.

The Report consists of four (4} Volumes, Main Report, Exccutive Summary and two (2)
Supporting Reporis. The Main Report covers all the investigation and sludy resulls
including ficld investigation and resulls, plan formulation, environmental impact
asscssment and rescltlement action plan, cost cstimates and project evaluation. 'The
Exccutive Summary prescents main outputs of the Study. The Supporiing Reports give
additional and supporiing information and data to the Main Reporl.

We would like to express our gratél‘ul acknowledgement to the personnel of your Agency,
your Branch Office in Victnam, and the Embassy of Japan in :Vielna'm, and also 1o oflicials
and individuals of the Government of the Socialist chublic of Vietnam for their assistance
and advice extended to the Study Team.  We sincerely hope that the results of (his Study

would contribute to the national and regional development of the éounlry.

Yours sincerely,

o a i By
. Katsuyoshi Wada ¥
Team Leader o
Feasibility Study
- on :
Don;, Nai No.3 and No 4 Combined Hydropmwr Pro;u,t '
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| MMEAIUMDMMMQIEQL

1.1 Hydrology
* Catchment Area (C.A.)
* Basin Average Rainfall
» Annual Mean Discharge

12 ‘Reservoir
* Full Supply Level (FSL)
+ Minimum Operauon Level (MOL)
» Flood Water Level for PMF
» Gross Storage Capacity
+ Effective Storage Capacity
'Reservoi; Surface Area at FSL -
13 Dam
| . Type < .
_ + Cresl Elcvéli_on -

% i e _Cresl Length

‘ = Crest Width
. Height above Rlverhed '
. Upslrcam Embankment Slope

* Downstream Embankment Slope .
. 4.73 million m3

Folal Embankmenl Volume )

14 Splilway ,

2,441 km’*
1,950 mm
75.20 m’/sec .
Note: *; excludes C.A. of cxi.sling Dian Dam (Da
' Nhim HFP) and C.A. of on-going Dai Ninh
HPP Project

E1.590 m

- ELS60m

F1.596.8 m

- 1,856 million m*
1,248 million m*

56 km?

" Concsete Face Rockfill Dam (CFRD)
- EL597.5m ' '

470 m

10m

108.5 m

114

1:1.5

~+ Design Flood (1 000 year probablc ﬂood) 7,240 m¥/secc
+ Check Flood (Probable Maximum Flood) 12,480 m’/sec

e
.+ Gated W_eir Portion .
' - Crest Elevation -
- Crest Width
- Gate _
+ Chuteway Portion .
- Width
- -Lcﬁglh -
-+ Energy Dissipalion ;
o 1.5 River Diversion
% o (1) General B
| _ * Design Flood (20 year probablc ﬁood)
* Check Flood (30- year probable flood)

Gated Weir and Open Chuleway with th Buckel

E1574m ;'-
52m

- 15m w:do X 16 m hlgh X3 gales (radlal gates)

52m

1583 m -
Flip Bucket type -

2,590 m¥sec
2,800 mY/sec



(2) Mail_l Coffer Dam _ , R

* Crest Elevation ' EL519m
~+ Embankment Volume ~ 0.38 million m’
(3) Diversion Tunnel | .
- Type . Concrete Lined Circular Tunnel
- Number of Tunnel . . o2 |
. = Diameler S : - 11S5m
* Length o 780 mand 980 m -
LM&Wﬂﬁ&emmﬂﬂgEﬁmmzs
2.1 Intakc _ o
 Inlet Dimension : 7 151mw1dth X170mh1gh Xl no
+ Sill Elevation =~ ... Els43m | ' :
, « Gate . S N _'_84mwldth X84mhlgh Xlgate
22 Headrace Tunnel L T
' « Type - _ -~ Concrete Lined Circula_r 'I\mﬁel
~ + Number of Tunne} SR o
» Diameter - B84m
» Length .~ o . 6960m
23 SurgeTank | o Co
* Type - Restricted Orifice l_)"per
» Shaft I TR
- Diameter ' . 209m
" Height . 8&m
+ Diameter of Orifice : . 35m
» Upper Surging WaterLevel ~ ~ EL6150m
+ Lower Surging Water Level - o ‘_EI.'540.7m
"~ 2.4 Pensiock _ PRI e R SR , _
CType . L . Inclined/Horizontal Pressure Tunnel, Steel Lined
« Upper Portion (before branch) AR SR T T -
- Number of Tunnel . TR I
-Diameter . . - 65m
- Length o - 226m
- Lower Portion (aflerbranch) D
- Number of Branch - 2
- Diameter T e . 46m -
“-Length A ssm -
2.5 Powerhouse SR o o ' - Tt T S
* Type . : R Outdoorlype o , s
+ Building Dimension - - - 252 mwidth X 63mlong LT e

» Overhead Travel Crane - - : ' 165 ton X 2110 :

-2-



32 Head

26 Generating Equipment

(1) Turbine
* Type
*Number of Units
_ + Rated OQutput
+ Rated Speed
(2) Gencrator
- Type
* Number of Units
N Rated Capacity
* Frequency
-+ Power factor
3) MainTrahsfotmer :
* Type
. NumberofUniis'
“+ Voltage Ratio
~* Capacity

2.7 ‘Transmission Line and Switchyard

(1) Transmission Line
= Length
+ Number of Circuifs
+ Voltage
= Conductfor

- (2) Switchyard

+ Site Dimension
+ Number of Circuit Breaker

el -

3.1 Discharge -
~ » Firm Discharge
* Maximum Plant Discharge
e Maximum Gfpss H_éad
* Rated Effective Head

33 ‘Power and Energy Quipuls

-+ Installed Capacity
* Firm Capacity
~ « Dependable Capacity
. Annual Energy
- Primary
- - Sccondary -
- Total '

Vertical Shaft Francis type
2 ,

126 MW
200 rpm

Semi-umbrella type
2

137MVA

50 Hz

0.9

3-phase, Outdoor-lype
2
16.5 kV /500 kV

- 140 MVA

12km

Double Circuit
500 kV |
ACSR 330mm?®X 4

150 m width X 170 m long
5

66.6 m*/scc
213.1 m*fsec

150 m
130m

240 MW
83IMW
218 MW

636 GWh
100 GWh
© 736 GWh






MAIN FEATURES OF DONG NAINO.4 PROJECT

% 1.__Dam and Reservoir
1.1 Hydrology
* Catchment Arca (C.A. )
+ Basin Average Rainfall -
E Average Runoff

1.2 Reservoir
* Full Supply Level (FSL)
+ Minimum Operating Level (MOL)
_ + Flood Water Level for PMF
~ + Gross Storage Capacity -
" Effective Storage Capacily
_ Reservmr Surface Arca at FSL
13 Dam '
"D
* Crest Elevalion
: « Crest Lehglh
;'% . ~+ Crest Width ' _
Helght above siverbed
* Upstream Embankment Slope
. Downslream Embankmem Slope
Embankment Volume
14 Spnmay . :
* Design Flood (1 000 ycar probable ﬂood)
"+ Check Flood (Probable Maximum Flood)

149 km?**

2,657 mm

6.54 m'/sec

Note: *; Residual C.A. between Dong Nai No.3 and
No.4 dam sites

E1.440 m
ElL.430 m

El447. 1 m
124 mllllon m?

37 million m*
4 km?

Rockftll Dam wnh Cenlcr Earth Core

- EL4485m

240 m
10 m

- 96m

122

1.8

2.2 million m*

6,430 m’/sec* '
9,960 m’/sec*

“Note: *; : Flood for Dong Nal Nod = (Flood from the

- .Type .
+ Gated Weir Portion
~ - Crest Elevation -
o -Creleid_lh '
__.-_:-Gate " o
e Chulcway Poruon
- Width

% . _-Lcnglh o
2 * '+ Energy Dissipation

residual -~ C.A. mentioned above)+
(Regulaled outﬂow from Dong Nai No.3
dam/spillway) - : '

' Gatcd Wcu and Open Chuleway wnth ﬂ}p Bucket

El424m
52m

©15m WIde X 16 m hlgh X3 gates (radlal gales)

. 52_m '

106.6 m .

Flip Bucket typé -



1.5 River Diversion
(1) General

« Design Flood (20-year probable ﬂood)
+ Check Flood (30-year probablc flood)

(2) Main Coffer Dam

» Type

. _Crest'E'levatiori

+ Embankment Volume
(3) Diversion Tunnel

* Type

* Number of Tunnel -

+ Diameter

* Length

2- ll I . ) :!, . E .I.a T

2.1 Intake _
+ Inlet Dlmensmn
+ Sill Elevation
* Gate
22 HeadraccTunoel
* Type '
« Number of Tunnel
. Diame_lér_ '
* Length
2.3 Surge Tank
: Type
_» Shaft
- Diameler
 -Height o
- Diameter of Orifice .
+ Upper Surging Water Level
* Lower Surgmg Water Level
24 Penstock . '
= Type -

* Upper Portion (before branch) '

- Number of Tunnel
- Diameter
- L_cngih .
« Lower Portion (after branch)

2,630 m*/sec*

- 2,850 m*/sec*

Note: *: Flood for Dong Nai No.4 = (Flood from the

residual - C.A. . mentioned  above)t -

(chulaled oulflow from Dong Nai No3

damfsplllway)

" Rockfill Dam

EL395m
391,000 m*

. Concrete Lined Ciroular 'i\mﬁel .

2

109 m _ :
690mand 800 m

157mw1dlh Xl’lOmhlgh Xlno T
El413m -
86mw1dlh ><86mh1gh Xlgate '

Conofete i_,"in'cd 'Ci.r'cular Tunnel |
8.6m

 5320m

 Reslricted Orifice lype

17m

69m

35m
E1.466.7 m
ElL409.1 m

Inclinecl.[Horizonfal Preésore 'I\lhntel,_ Steel Lin‘_ed ' : T

67m

377m




- Number of Branch

- Diameter
- Length

2.5 Powerhouse

] 'l'ypc

*+ Building Dimension
« Overhead Travel Crane

2.6 Generating Equipment

(1) Turbine
* Type
* Number of Units
+ Rated Output
- Rated Spe'ed
(2) Generator
+ Type

« Number of Units - '

» Rated Capacity
* Frequency
- = Power factor
(3) Main Transformer
| | * Type
{% o ' . thbcr of Units

: ' ~ + Voltage Ratio

* Capacity

2.7 ‘T'ransmission Linc and Swntchyard

" {1) Transmission Line
* Length

. Numbér':of Circuits

= Voltage
* Conductor
(2) Switchyard
. SueDlmenswn

. Number of Circuit Breaker

- : ‘ - .
3.1 Dis.'charg'e'
* Firm Discharge

- _32 Head

R e Maxnmum Gross Hcad
_ f? I Raled E[recuve Head
" -3 33 Power and Enugy Outpuls .

©_+ Instalied Capacily

' Max;mum Plant D:scharge

3
39m
57m

Outdoor type
24 mwidth X 78 m long
250ton X 1no

Venriical Shaft Francis type
S

94 MW

214 1pm

Semi-umbrella type
3 .
- 101 MVA
50 H«
09,

" 3-phase, Outdoor type
3

16.5 kV /500 kV

110 MVA

13 km

Double Circuit
500kV
ACSR330mm? X 4

150 m width X 200 mlong
6

69.9 m*/sec

2237 mfsec

S 150m
138m -

270 MW

-6-



+ Firm Capacity 89 MW

» Dependable Capacity 256 MW _
+ Annual Encrgy _ - : | %%
- Primary 721 GWh =
- Sccondary 120 GWh
-Total ~ . ' - 841GWh
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Estimated Total Project Cost_for Dong Nai No.3 and No.4 Combined Hydropower Project

. Estimated Total Project Cost (1)
(Unit: million US$)

Description ¢ | . 1c Total

1. Base_Cost 3684 2704 638.8
Copslruction Cost - 3334 219.6 5530

__ Engineering Service 311 104 41.5
___Administration - ‘ 00 39 39

_Land compensation and rescillement - 3.9 6.7 10.6

Tax : - 00 298 - 29.8

11. Contingenc - : 550 433 - 983

__Price contingency : - 260 17.9 ' 43.9

Physical contingency ' 290 254 54.4

Total Project Cosl o -7 4234 3137 737.1

Estimated Total Project Cost (2) - _
: o . nit: million US$)

Description z No.3  Nod . Total

| 1. Base Cost - - ' . A39 2949 6388
Construction Cost L 2934 259.6 553.0
Engineering Service 220 1 195 41.5
Administzation o 2.1 8 3.9

Land compensation and resettiement 106 4 00 | 106 .

Tax : _ 158 | 140 |- 29.8

il. Contingency - - R 526 457 933
Price conlingency ' i ~ 226 21.3 439
Physical contiogency 300 1 244 544

Total Project Cosl - 3965 340.6 1371
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CHAPTER1 : INTRODUCTION

.The Pchcl

The socialist Republic of Vietnam has an arca of about 332,000 km? and population of
approximately 78 million in 1998. The whole nation is broadly divided into three areas

" of North, Central and South areas. The Projcol sitc is located about 260 km northeast of

Ho Chl Minh City via the National Roads No.13, No. 14 and No.28,

Slncc the year 1986 lhe Govcmmcnl of Vretnam has becn carrying oul drastic political,
commercrai and social reforms undcr the banner of "Doi Moi" (which mcans rcnovation

in Vrelnamese), gencratmg highly aclive cconomrc aclivities.

It may be particularly noted that Vlelnam economy had madc its subslanual shr[ung from
the centrally planned economy to the market-orientcd cconomy after 1992. Inthe course
of such shifting the Govcmmenl of Vlelnam admitled the basic principtes such as
lnlroductron of market-e economy, - official lecogmuon of prwale properly right,

 authorization of prwale enlrcprencurshlp, pnvale land tenure sys!cm and Jornt veniure

with foreign fith

Further after 1994 when an economic cmbargo imposed on Vle!nam by USA was lifted,

- the foreign direct investment from surrounding Asran countrics and the official

dcvelopmcnt ald (ODA) of OECD countries started to flow into Vietnam,

Asa rcsult GDP growth dunng the period from 1992 to 1997 was remarkable, allammg a
- hlgh annual average GDP growlh rate of 9.8% for five years.

I Allhough adversc effects [rom lhc Asnn hcononnc Crisis ﬂm rose in the mid-1997 were

unavordab]e even in Vrctnam lo some extent, the Sixth Five-year Plan for Socio-
economic Developmcn_l of V_lclnam for the period of 1996-2000 was already attained in
and before 1998 on some of the targets such as the per-capita GDP target, the population

Vtarget and lhe food producuon target set for 2000
' However, the largf:t of elccmcny supply set at 30,000 GWh in 2000 in the Plan was nol

altained yei with the power supply at 20, 850 GWh in 1998.

Eleclrlcal power demand has increased sleadlly for these ten ycars from 5, 661 GWh in
1989 to 9,158 GWh i in 1994 and 17,739 GWh in 1998. The avcragc annual growlh rate

o 01‘ total demand dunng 1993- 1998 was as hlgh as 17.2%.

Funher power generauon and peak load forecast for l‘ulure devclopmcnt are in the order
of 68,000 GWh in 2010 and 105,000 GWh in 2015, and 11 000 MW in 2010 and 17,000

. MW in 2015, allhough lhcgrowth rate had to be assumed to be far smaller than
: experrenced so far. . : e

St Undcr such crrcumslances EVN has pursucd long- term power source devclopmcnt plans.

Among various candidate development pl'ms the Dong Nai No.3 and No4 Combined

- Hydropower Project was identified as an atiractive dwelopmcnt plan through such
siudies as the JICA masler plan study in 1996 and the pre-feasibility study by EVN in

1998 to meet the defrcrcncy of eleclnc power that was foreseen to take place before 2010.

'Aflcr a senes of arrangemcnls made between the Government of J'lpan and the
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vacrnmcnt of the Socialist Republic of Vietnam, this Feasibility Study started in
December 1998 and the ficld investigations were carried out five umcs 1o date to ensure

the previous studies and work out the opumum development plan.

‘The Project has now been formulatcd for the opumum development by incorporating the

results of the studics/investigations done so far as well as comments from parties
concerned including EVN.

Objcctives of the Study

The Study aims at formulating the oplimum dcvclopmcnl pian of !hé Pfojcct by assessing
it from the technical, economic, financial and envirfonmental aspeéls * Furither, the Study

~ aims at l‘mdmg the most suntablc timing of commissioning the optimized development
plan, to makc various arrangemcnts requlred for pumng lhc Pro;cct mlo execul:on '

" The outcomes from the Sludy havc been compllcd to be acceptable to the mtem'lllonal

lendmg agencws for financial arrangement 10 1mplemcn1 the Pro;ecl as well as various

: rcquncmenls o[ lhc Govemmcmof Vletnam '

. One ol‘ the main objectwes of lhc Study IS to achlcve transfer of lechnology o and :
~ training of the countcrpan pcrsonnel 01‘ lhc Govemmenl of Vlctnam m the course of the
Sludy ' : '

The Sludy Slages and Schcdule '

- The study is conduclnd in lhrec stages, namcly, Prehmmary lnvestlgatlon Stage Delallcd

Invesligation Stage and Feas;blhly-Gradc Des:gn stage, with phases of home preparatory
work, five field investigations and two home office works during the period of
approxlmalcly 16 months from mld Deccmbcr 1998 o latc Margh 2000 Thc overall

work schedule is summan?cd below

Sludy Slagcs and chorls '

Home Preparalory Work : December 1998 R ]nceptlon Repori '
First Field Investigation . January - March 1999 . - " Progress Report No.1 -
Second Flcldlnvesugalmn - May - July 1999 . e ngreés chbﬂ No.2
.. Third Plcld]nvcsugauon o Aug,usl-September 1999 - ' EE
A Fl_rst Home Office Work - - October - November 1999 - e :
Fourth Field Investigation .~ December 1999 - " Interim ch'orl" =

. ~ Second Homc_Q[l"ic_e Work January FchruaryZOOO AR P
" Fifth Field Invesligalinn' " Fcbruary 2000 ":’- ©*+\" " ‘Draft Final Report

Struclurc ol‘ Final chorl

: ThlS Final Report presenls lhe rcsulls of all the mvcsugauon and sludles camcd out by
- the JICA Study 'leam from Decembcr 1998 to Fcbruary 2000 compnsmg the follow1ng
- volunics: : L

Volumel - : i Exccunchummary
'Yol_ujhe_ll_ s M'ichport '

"_Volumell_l-l : " Supporting chbr_t_ -
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Appendix-A @ Geological Investigation
Volume I11-2 :  Supporting Report

Appendix-B : Topographic Survey

Appendix-C @ Hydrological Investigation

Appendix-D @ Environmental Survey _

Appendix-E : Examination of Optimum Project Layout
" Plan _

Appendix-F @ Data Related to Power Transmission
System and Explanation of EGEAS

Volume | summarizes the contents bf Volume 11, whilc Volume III-1 ahd Volume 111-2
supports the contents of Volume II.

Volume Il deals with full details of the Sfudy resulls and consists of eleven Chapters. |

Chapter 1 presents background, purpose and oulline of the Feasibility Study. Chapter 2
shows general status of national and regiona] socio-cconomic conditions, and socio-
economic projection. Chapter 3 describes natural conditions of the Study arca such as
* topography, meleorology and hydrology, geology and natural construction malerials.
Chapter 4 gives the results of the environmental assessment and management plans, and
reselilement plan in the inundation area. Chapler 5 states results of surveys and studies
of the existing power development situations and the power demand forecast. - Chapler 6 -
‘explains the plan formulation to work out the optimum development plan and the
- examination of oplimum commissioning year of the project.  Chapter 7 gives the result
of the feasibilily-'grade design for the civil structures and the hydro-electrical and
mcchanical equipment.  Chapler 8 discusses construction plan and cost eslimaie_ of the
pioject. Chapter 9 details economic and financial analyscs. Chapter 10 briefs the status

of the Transfer of Knowledge. ~ Chapter 11 recommends investigations and surveys

_ rcquircd for the detailed design stage of the Projec,
Acknowlcd gement '

During the course of the Study, the JICA Siudy Team has been gwcn a lot of helpful'
assistance and advice by the EVN perqonnel and iis counterpart personnel. In addillon,
ke JICA Study Team highly apprebiatc the elaborated efforts of the counterpart personncl
and all other local staff who participated in the field investigation works, that had to be
performed under very severc climatic conditions during the Sccond and Third Field
Investigations, as ('omparcd with those in the normal climatic years. The JICA Study

- Feam wishes (o express grateful acknowlcdgement to all the concerned pcrsonncl of EVN _
and sincerely expresses many lhanks to all of them. '
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.CHAIIJ’I.‘ER 2 SOCIO-ECONOMIC SITUATION

Prcscni_ Conditions of Socio-Economy '
Geographical Features

The Socialist Republic of Vietnam cxtends north and south along the east coast of the
Indochina Peninsular. The total land area encompasses about 332,000 squarc kilometers.

_ 1t is surrounded by the ocean; by the Gull of Tongking to the cast, by the Sea to the
~ southeast and by the Gulf of Siam to the south. Victnam is bordered by the Yunnam

Province of the People’s Republlc of China to the nonh The Annam Mountains walls
Vicinam from Cambodia and Laos (o the west. ‘This geography is often likened to a
cowl- staff hangmg al its both ends two baskets of thc Red River Delta and Mekong River
Declia, Viclnam s two b:ggcst granancs

- The whole nation is bmadly divided into cight (8) rcg:ons that are sorted out into three
© . areas, North, Central and South arcas, as shown in Figure 2.1. The North area includes
* the Red River Delta, Norlheast Northwest and Norih Central Regions; the Central arca

includes Central Coast and Central nghlands Regions; the South arca includes Southeast
and Mekong Delta Regions. These chlons are further divided into 57 Provinces and

. four (4) Centrally Administered Citics as shown in Figure 2.1.  The Communes, Towns
- and Wards constitutc the smallest admi nistrative unils.

* The Dong Nai River Basin lies in the Central Highlands Region and Southeast chion
There are four (4) Provinces in the upstream basin of the existing Tri An Reservoir '

" situated about 220 km downstream of Dong Nai No.4 dam site. . These are the Lam

- Dong Province'and Dac Lac Province within the Central Highlands Region, and the Binh

- Phuoc Province and Dong Nai Province within the Nosth East Soulh Region as shown in
“Figure 2.2, The uppermost basm of the Dong Nai mainsircam is situated in lhe Lam
_ Dong Pfown_ce. In the middle reach uf the Dong Nai mainstream, the river coursc flows
“down along the western fringe of the Lam Dong Province, which conforms to the
_ provincial boundaries. The Do'ng' Nai mainstream which originates in an easlern part of
- .. the Lam Dong Provmce flows down to the wesl as a whole, forming a boundary between
. the Lam Dong Provmce and Dac Lac Province in the middle reach where the Dong Nai

No.3 and No.4 dam sites arc located. At the nearby location of Cat Tien, il starls
meandering largely o change the ﬂow direction from west o cast. In the large

- meandering portion, the river course forms a boundary o[ the Lam Dong province with
- the Binh Phuoc Province and Dong Nai Province in the downsircam direction.

Thcrea[ler |t changcs thc ﬂow dnecuon almost to lhc soulh 1o join Ihc e‘mfmg Tri An

E rcscrvonr

' Adminislfalive Stru'cturc

| 'Thc Socnahsl Repubhc of lenam is divided into eight (8) rcglons mainly based on their

gcographlcal COHdlllOﬂS which are further admmlslmuvcly divided into sixty-one (61)
provmces Names of lhosc provmccs arc listed in Table 2.1 together with the number of
admlnislralwc units. The stratum administrative structure is dcplcled in Fipure 2.3, As

- 'shown in the figure the admmlslrahvc slralum is structured by four (4) tevels:
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1) Centsal level, .
2) Provincial level: Provinces and 4 Centrally Administered Cities, _
3) District level: Urban Districts, Rural Districts, Citics and Towns and

4) Commune level: Communcs, Wards and Towns.

The four (4) Cemrally Administered Cities arc Hanoi, Hai Phong Dan'mg and Ho Chi
Minh. . : :
'I'he “re'gion” cohccpi is not firmly established in Viclhain | As'prcs'cnled in Table 2.1,
the whole 61 Provinces and Citics are grouped in eight (8) regions whlch are further

bundlcd mto three areas of North Ccmral and South as shown bclow

: Norlh , - 1) Red River Delta Region
: ' . '2) Northeast Region
" 3) Norihwest Regmn
o R ) North Central Region
Central: o - 5) Ccnlral Coasl Region
- L 6) Central Highlands Reglon -
-~ “South: . ) Southeast Region R
" o 8) Mckong Rlver Dc]h Reglon .

However, lhere are no rcglonal offices of Government. Statistics at a provmc:al lcvcl

are currently aggregated 1o a rcglonal leve] but there is subslanually no plannmg ata
regional level.

- Popu!al_ion and Labor Force - -

The historical pdp'illalio-n trend in Vietnam is pfeéenled in Table 2.2. : The latest

. population in 1998 amounts to 78 million, which was the second largest in Southeast Asia

following lndoncsm Out of the total populallon a ma;only of 78% peoples are living in
rural villages and the rcmamlng 22% are living in urban areas in 1998.  The growth rate - '
of the tolal populanon is dccreasmg for these two decades and reached 1 8% per year in

1997 which was the largel to be attained in 2000 in the sixth Five-year National
: ~ Development Plan for 1996-2000. This success in p0pulal10n control can be attributed _
1o the Government’s cffort rcprcsenlcd by the “two chlldrcn policy, which cncouragcd

pcople 10 rt,ducc lhc family sizc.

) 'Thc populallon conccntrallon into urban arcas is clearly obsewed in lhcse lwo decades. -
. The annual growth ralc of urban population has increased from 1. 28% in 1975 1985 to
- 2.52% in 1985-1995 and further to 4.11% in 1995- 1998. . While that of rural population .

h"iS been decuasmg to 1.27% in 1995- 1998 lhal was less lhan the nauonal avcragc

The populauon dlslnbuuon in the whole nalmn is shown bclow accordmg to the

: prcllmmary result of the populallon census conductcd in Apnl 1999,

22
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Populalion Distribution by Region in 1999 .

- Region Population (in 10%) Share %

Noith 1) Red River Delia 14,800 19.4%
-1 2) Northeast : 10,861 14.2%

3) Northwest 2,228 2.9%

4) Notth Central ~ 16,007 13.1%

Ceniral 5) Central Coast 6,526 8.6%

3 ~16) Central Highland : 3,062 1 40%
South 7) Southeast ~ 12,709 16.7%
~ | 8) Mekong River Delia 16,132 | 210%

Nation Total - " 76,325 100.0

The eoneenl_ration of population into three Regions of Mekong River Delta, Red River
Delta and Southeast is eminent.  About 57% of population of the whole nation is living

~ in these three regions. It is to be noted that this is the “preliminary” result of the

population ccnsus 1999 and some adjustment will be done before geiting the final figures.

' Accordmg to this resull, ihe total population is less lhan the one csumated in 1998

The labor force statistics is shown by kind of economle aclivities in l‘ able 2 3. The tolal
~ labor force in 1997 numbered 37 million, Wthh correspondcd to 48.2% of the total -

population. The annual average growth ratc was 3.5% in 1996 and 3.4% in 1997. Due

- to the siowmg down of the population growth rate, the gmwth rate of the labor force is
) anumpaled o decrease consequently in the future. In order to mamlaln sustamed
cconomic growth an effort fo raise producuvuy in every fleld of economic aclwnt:es will

be requued

As shown in the lable, agriculture and foresiry prowdc the iargcsl share of labor force of
67.1% in 1997 though it is gradually decreasing recently.  Manufacturing is the second
largest source of labor force with 8.9% of the lelal. Although it is increasing in number,
the share of mahufaeluring in the total labor force is slighlly dcc;easing'cvery year.
Educalimxflraining,' construction and lrahsporl/communiealion proiride a subsfanlial
number of job opportunities following the blg lwo sectors of agneullure and

- ma nufaclunng

GDP and Economlc Slruclurc

' The Govemmem of Viemam declarcd an economic rcnewal program ealled “Dm Moi” in
" Victnamese in 1986. However, being affected by the collapse of the Soviet Russia in

1989, Vielrnam _economy could slart its substantial shifting from the centrally planned

.. economy to the market-oncnled economy only after 1992. The new constitution so
“called “Doi Moi Conslitution” was promulgated in 1992 and basic pnnc:ples for

economlc acuwlles such as mtmducuon of markel cconomy, o[ﬁcnal recognition of
pnvale properly right, authorization of private entrepreneurship, private land tenure

o syslem and approvat of joint venture with foreign firms were publicly admitted.  In 1994,
" "an cconomic embargo imposcd on Vietnam by the USA was lifted. The foreign direct

investment (FDI) from surmounding Asian countries and the official development aid
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(ODA) of OECD countries staried to flow into Vietnam thercafter.

Table 2.4 shows a continuous cconomic development after Doi Moi. 'Espeeially'GDP
growih during the period from 1992 to 1997 was remarkable.  Annual average GDP '
growth for these five years reached as high as 9.8%. The table also compares the sector
structure of the economy in 1985 and 1998. It shows the drastic decrease in agriculture
sector from 44% of the total GDP in 1985 to 24% of the total GDP in 1998, While the |
same share of industry has increascd from 22% of lhe Iotal GDP in 1985 to 31% of the
lolal GDP in 1998. :

' -The recent high economic growth of Vietnam economy can mainly be allnbuled to lhe

following:

e) ' ) Open~marker policy after the deel'aratiorr of Doi Moi program.
b) Inflow of FDI and ODA

" ¢) - Remarkable growth of exporl annual avuage growlh of export reached 32 % for

seven years of 1990-1997 (sec Table 2. ll)

d) L !ncrease in agricultural production: Vietnam “has changed l'rom food deficit

‘position to the world’s sccond largest rice export countr
p g p Y

e} Highrate of investment in GDP: (sce Table 25) -
)] ' Hrgh rate of domestic savmgs rate: (see Table 2.5)

Table 2. 5 shows lhe nalronal accoums in pereentage of GDP The percenlage tota} of
. eonsumpuon and mveslmenl exceeds 100% every ycar. This was balanced by excessive

rmporls of goods and services over exports which led to the habuua] deficit in current

- account balance of the mternauonal balance of paymenl (sce T able 2.14). In other -

words, owing 1o the current deficit in the international balance of paymenl the hlgh rate
of domeslic mveslmenl has been realized. Meanwhile, the gross national savings have

~ been maintained at a comparalively high l_evel of nearly 17% to GDP these years. . This
is also considered to have coniributed to the high economic growth of Vietnam.

However, the balance of the domeslre saving ratio and the domestic 1nveslmem raho had

" tobe aelually fmanced by FDI and ODA (see Table 2. 14)
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In[raslrueiurc

,'lable 2.6 compares weveral mf:aslruclure mdlcators of Vielnam Thalland Phlllppmes

and the low-income group in 1980 and 1995. |In spue of rapid 1mprovemenl '

Cinfrastructure needs in Vietnam  still remain ‘considerable, - Vietnam’s existing -

infrastruciure lags behind Thailand and Philippines in all the avallablc indicators shown

_ in lhe table. In addition, Vrelnam is less equlpped as eornpared with low-income group -
- - average, in such aspecls of mfraslructure as cleeirrcrly consumpuon per-capita,
- commercial energy use and access (o safc water - percentage of poputation with access.

' .V:elnam exceeds the average low-income countries only in such fields of infrasiructure as o

paved roads - percentage to total roads lclephone mam lmes pcr populallon and air
passengers earmd per populauon :

' investmenl to mfrastruclure for respeclwc sector is bemg 1mplemenled as shown below:
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* Public Investment Plan 1996-2000 {VND billion-1995 price)

1996-1998 = Aciwal { 19992000  Planncd
: Investment Investment ]
Public Investment 114,000 160,000 .
Infrastructure 72,050 100 %% 59,550 100% -
» Transpord & Water | 33,750 47 % 19,250 32%
+ Irrigation 6,700 9% 10,300 18%
* Fnegy : 31,600 44% | 15600 26 %
*Posts & Telecoms |  ~ 0 | 0% | 13,900 2%

- The {raosporl and walter sector and the encrgy'scctor have been prioritized in the past and
_the posts and t_elecom munications sector is being focussed on lately. -

' Houschold lncomc and Expcndllurc

Ta'olc 27 shows slahsucs by reglon of monthly per-capita income based on the annual
_houschold surveys. - - From this table, income imbalance by region can be observed.
- Comparing each reglon with an index with the national average equal to 100, the three
' reglons of Southeast, Central nghlands and Mckong River Delta exceed the national

average.  Among these three regions, Soulhcast Region exceeds the nalional average

“most by 67% in 1996. While the lowest regions include Northeast, Northwest and North
'Ccmral Reglons In addmon the growth rates of houschold income in these lowest

mcome reg,lons wcre also Iowcst whlch ag,gravaled the income dlspanly among rcglons

‘ The slatlsucs of houscho]d cxpendlturc was available on}y for 1554 that are compiled in -

Table 28.  The Engcls coefficient (the share of cxpcndﬂure for foods in total

_ cxpendllurc) ranges from 59% (Central Highlands Region) to as high as 70% (Nonheasl
. and Northwest Regions). Reflecting the income disparily, household expenditure was
.- also hrgc in such regions as Southeas, Central Highlands and Mekong River Delta.

. The savings ratio (the b’]hnce of income and cxpenditure) was computed and it was

found that the houschold s'wmg ratio ranges from 12% (Norlhcasl and Northwest and

. . Red Rwer Dclta Reglons) to 19% (Ccnlml Highlands chlon) The comparalwely high
level of living slandard in Centra] nghlands is attributable to ils coffee ptantation for

cxpoﬂs

Consumer Pnce

_ ' Tahlc 2 9 shows pr;ce mdu:cs in Vlclnam for the penod of 1993- 1998 Thc merchandisc
' export pncc mdex has been rising while that of import has been lowering. Consequently
" the terms of trade have been improved in these several years. ‘The consumer price index -
o 'and GDP deflator have hccn stable for these years. Havmg experienced a
_ : hypennﬂation in the Iauer half of the 1980°s, wnh some 440% 'mcreasc in consumer price
©in 1988, the Govcmmenl of Vlcinam is sensmve to inflation. The Govemment has

- taken such measures as ughl money pollcy. moncy supply control and devaluahon of

. ofl"lcmi exchange ralc lo avoul mﬂalmn m lhe pasl

Table 2 10 complies avcragc rctall pnccs of selcclcd goods 1nd services for thc period of '

Ll 1995-1998. - Broadly speaking, the price of daily- -necessities is being s[able except sca

) 'shrlmp, dned sca fish and tea that whlch arce con51dered expensive foods lo gencral people.

2-5
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It is 1o be noted that the success in rice production increasc in Victnam has brought the
stability of the price of ricc, which contributed to prevent inflation through suppressing
daily-living cost. ' :

External Trade

Tables 2.1 to 2.13 contain statistics relale.drrlo exports and imports.  First, merchandisc
exports by commodity are presented in Table 2.11. Expotis of Vietnam recorded US$ 9

billion corresponding to 46% of GDP in 1997 (cf Table 2.5). Avcrage growth rate of

exporls for the period of 1990-1997 was 32% per ycar (Table 2.11). - The hlgh economic

- growth in 1990's can be naturally allributed to this remarkable increase in expons

When cxamined by commedity, the largest one was handlcrafls and light industrial goods
- especially textile and garments - with the share of 33% to the total exports, followed by
agnculiure and forestry products of 20% and petroleum of 16% in 1997. :

Table 2.12 shows slamllcs of major 1mporls by commodlly Imporls of V:etnam

- recorded US$ 10 billion corresponding to 54% of GDP in 1997 (c[. Table 2.5). - Average
: growih rate of lmpor!s for the period of 1990- 1997 was 36% per year (Table 2.12).
+ Although the import statistics for 1996 and 1997 in the table failed to provide some
- substantial figures, it can be obscrved from this table that major lmporl_ commodily
_ includes machinery, equipment, spare parts, petroleum and fertilizers. = As a whole,
capital goods import including maehmery, steel and eqmpmenl had mcrcased rapldly after
' llﬂmg the embargo of the USA in 1994. R '

Table 2 13 clanlles major countnes that Vlelnam is exponmg to and 1mporlmg from

As for the exporl destination in 1997, 66% of the total cxporis of Vielnam were

. forwarded to Asian couniries among which Japan occupied_the largest sharc of 18%,

followed by Singapore (13%) and Taiwan (9 %). As for the 1mpon origin to Vlelnam in

- 1997, 78% of the total imporis of Vietnam originated from Asian countries among whlch

Smgaporc occupled the largest share of 18% followed by Republlc of Korea (14%) Japan
(13%}) and Taiwan (13%)

T'zblc 2.14 contains mlemauonal l:nlanee of paymenl for lhe penod of 1990 1997 In
parallel with the rapld cconomic growlh in the first half of 1990’s, the trade balance
deficit has increased. Ilowever the deficit had been offset by the inflow of forcign

- dircet investment lmmly from surroundlng Asian counlrtes zmd omelal development aid

from OECD countrics.

Pubhe F}nance for Developmem ;

The Govemment s budgelaxy operauon is summan?ed in Table 2. 15 for the perlod of
1990-1997. Tolal expendnure meludmg capllal expcndllure excceds total revenue and

_ consequemly the budgel deficit is observcd every year.  This has been financed by both
forcign loans and domestic loans as shown in ihe table.  Grants from foreign

Governments are included in Governmenl s revenue, “The current expcndllure occupled

71% of the total expend:lure in 1997 and the capltal expendllurc oceuplcd 26% ~The -
: budgcl deficit was 3% of the total expenduure in 1997 :

‘The breakdown of lhe Govemmenl s capllal expendllurc by scc(or is shown in I‘able 2.16.
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When the trend is analyzed, it shows that the priority of the capital expenditure has been
shiftcd from industry and construclion to (ransport and communication and further to
cducation and health scctors recently.  From the accumulated capital expenditure, major
sectors of Capnal expendilure are identificd to be three scctors comprising transport and
communication, education and hcaith and industry and construction in order of

~accumulated amount. T hese three sectors correspond to 62% of total capital expendiiurc

in the period of 1990- 1997
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Economic Development Plan

- National Development Plan

“Although havmg been affected much by the Asian Economic Crisis of the mid-1997, the

Sixth Five- -year Plan for Socio-cconomic Development of Vietnam for the period of
1996-2000 s still underway The new Five-year Plan for the period of 2001-2005 is
under preparation and scheduled to be approved by the Govermnment in November 1999,

The information obtained about the new Five-year Plan included that the growth larget of
GDP was sct at 7.2% per ycar that was far below that in the previous Plan and that the

 rural development will be gwen priority among : other sectors.

The Sixth Five-year Plan for 1996-2000 designated those five years as an lmporlanl phase
to accelerate industrialization and modesnization of the country and to develop the multi-

" scelor economy operaling along the markel mcchanlsm Major targcls were sel as
' arranged bclow togclhcr with the progress by 1998:

‘Economic grow lh targeted in the Sixth Flve -year Plan for 1996-2000:

- Seclor

Total GDY Agriculiure Tndusiry Services
Target annual growth | 9-10 % p.a. | 4.5-50%pa. | 14.0-150 % pa. | 12.0-13.0 % p.a.
Actual by 1998 100 %pa. | - 4.1 %pa. 117 % paa. 122 %pa.
Target sector share - 1920% 1 3435% " 45-46 %
Actua! in 1998 22.7% ' 3041 % 47.2 %

“valuc in 1990 was not presentcd in the Plan,

was calculated at 5.9% per year.

Actual achievement in 1998 was computed by Ihe Study Team as shown above As l‘ar

- as lotal GDP is eoneerned the high growth in 1995 and 1996 with more lhan 12% in the

respective year was ailributed to the attainment of the targel. Desplte the industrial .
scctor’s damage caused by the Asian Crisis, a favorable growth in both the service sector
and agricultural sector had brought a good achievement in thesc three years of 1996-1998
as a whole. When the GDP share by cach secior is observed the 'decreasmg irend of
agriculture sector was rtather slower than expecied in the Plan.  While the indusirial
aeelor share did not increasc as expected in the Plan mainly due to the Asian Crisis.

l'hc per capita GDP was largelcd o reach a level of two times that in 1990 though the
Actual realization was compuled by the
Study Team as US$ 348 per capita al cumrent price level which is lo be compared with
US$ 123 per capila estimated also by the Study Team for 1950. Then, it can be sald that
the per capita GDP lart.,et sel for 200(} in the Plan was easuy attained in 1998 alrcady (cf
Table 2.18).

" The target for Consumecr Price Index (CPI) was setat a level less than 10% per annum in

the Plan. When the price change is measurcd by GDP deflator that was 508.9 in 1995 -
and 603.8 in 1998 based on the |ndex with 1989 price level 100, average annual increase -
The planncd {argel for CP] was also almmed

Thc population target of 1.8 % per year increase rate in 20(}0 was already reached in 1997,
The food production target of 30 million fons in 2000 was also attained in 1997 (30.561

- million tons). However, the target of clectiicity supply set al 30,000 GWh in 2000 in the |

Plan was _hol altained yet with the power supply at 20,850 GWhin 1998. -
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Some more defails of targets stipulated in the Sixth Five-ycar National Development Plan
for Ihe period of 1996-2000 arc summarized in Table 2.17.

' Regmnal Dcvclopmenl Plan

As stated in Section 212 Admlmslrauvc Slructure the regional concept is not
eslablished yct in Vietnam. ~ Regional Devclopment Plan is actually compiled by
planning agencics for cach Five-year plan period.  However, they are not so consistent,
with cach lacking a definite criteria for régional planning that it is not appropriate,

- according to the information of planning agencies, to take up in such a reporl.” Such
.- being the casc only an outline of regions is prcscnlcd huc by describing the regional
- development plan for 1999.  According to an informed source, JICA Study on regional
~ development maslcr plan which is now undcrway in Central Victnam will provide a
" slandard criteria for regional planning in Vietnam. The brief dcscnpuon of 1999
_ chlonai Dcvelc)pmcnl Plan in each rcglon is as follows

- a) The Red Rwer Delia Region is one of the two major granaries of Vlemam Thc

growth in agnculiural production was set at 4.4% in 1999 while that in industrial
: productmn at11.6%.

b) Regions in the Central arca were demandcd by lhe Nalmnal Assembly fo channcl

mveslmem into the upgradmg and building of irrigation syslems Tasks urgenily

- required in this area comprise 1he speeding up of shifting plant and animatl struclure

- and exlension of afforestation acreage in upward arcas. . Cenfral Vietnam is also

' planned lo efﬂcncmly specnalme in farning of industrial crops like sugarcane rubber,

- coffee, cacao, efc. As for industrial production, the processing and rural industries

" should be intensificd with offshore fishing projecis given great attention. This arca

 is also required to develop westwards to reclaim 1.5 million hectan,s of deserlcd land
and bare hills and explon 50,000 coastal hectares to farm aqua producls '

Cc) The Souiheasl chlon_ plays an important role in the developmcnl of national

- economy with its potenlial of industrial growth. The region’s average growth rate is
higher than the other rcglons of the country, accounting for 52% of the coumry 3
- industrial producuon, more than 50% of lhe export and lmpon lumover and more

o _lhan 57% of the nauonal budget revenues.

T d) The regmn comprising HCM City- Binh Duong—Ba Ria- Vun;, Tau is Slrcsscd by the
*' Government to deve]op into the economic center of the South with its polcnllal in

‘lnfraslruclure and olhcr specml advantagcs The top priorily will be placcd on oil

explmtquon industry,” energy, fertilizer, steel, bu|ldmg malenals clectronics,

' gannents elc. in the strategy of reglonal dcvclopmenl

- ¢} The Mekong chr Delta rcg:on is powcrl‘ul in agncul!ural producllon and proccssmg

- of agro- products for export. The agricultural grow!h is planned in 1999 at least
 4.6% wilh a food oulput of 15.5-16.6 million tons. The /industrial producuon is
. planncd 1o increasc 10%, services sector 8%, import and exporl turnover 9.1% and

cmploymenl crcalmn for 160,000 pc0plc : |
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Impact of East Asian Economie Crisis

Economy of Vietnam has not fully integrated into 'global financial markets and its capital
account is tightly controlled. Therefore, it was lmually anticipated that Vietnam’s '
economy would not be affected by the Asian economic crisis that bcgan in mid 1997.
Actually, economic growth reached 9. 3% in 1997, inflation remained low at 5%, expoits
grew at more than 20% and FDI inflows increased more than 40%. All these indices
showed a reasonable healthy pace compared with other Asian countrics.  As the crisis
has deepencd, however the growlh has slowed down sngmﬁcanﬂy

Allhough the currencws of ’I‘lmland Indoncsna the Phillppmes Malaysna and Korea have
dcprecmted subslanhally since July 1997, Vicinam’s exch’mge rate has apprcuatcd over
the same peried.  This has adversely affected the relative price compctlllvcncss of

Vlclnam against other Asian economies. Bconomlc growth in Asia has slowed
) dramallcal]y and domestic demand has decreased in the major cconomlcs of Asia. Asa

result, export demand of Vlelnam lowered.  This frend has affected Vletnam much, since
a significant pomon of total expon from Viclnam went {0 Asnn countncs with 72%, for
example, in 1996. ' ' : ' o - :

: Forelgn mvcstmcnl has bccn an |mport'ml source of mpld cconomic growlh of Vlclnam in

1990’s. The Asian countries have been the largest investors in Vlelnam - As of the end
of 1997, the share of Asian countncs was reporied 1o be 68% in the total un-disbursed

- FDI (“Vlelnam Rising to the Challcngc” WB, December 1998). © In 1998, FDI mflows '

have dropped sharply; in the first six months, FD! mﬂows totaled only US$ 1.0 billion

“compared to US$ 1.7 billion in 1997. “The primary reason has bcen lhc sharp dcc]mc of

economic aclmly in Asian economles as a resuit of thc crisis.

Rccovery from the cuncnt rcccssnon wﬂl depcnd 0 a large cxtcnl on lhc cconomic
recovery of other surmounding  Asian countncs Forlumtely for Victnam, A31_an o
economics have been gradually lmprovmg in these scveral months. A.parl fl:om external
condilions that are given to Vietnam, there may be many challenges that Vicm_a_m has to
struggle with. Among others, an intensive rural develo'pmcnl is dcemed 1o be the urgent

- and highest priority. Nearly 80% of the total populauon is living in rural areas with

insufficient working oppcrlunlllcs The effective utilization of these untappcd human
resources in villages will be realized through rural industrialization, for example _'

mlroduung small and mcdlum cnlcmnses (SME) and formgn direct investment (FDI) -

into rural arcas.  ‘This will need incentive mcasures allraclive to SME and FDI mcludmg

" 1egulation 1mprovements of land lenurc and others. _The rural eleclnﬁcauon program is

to be encouraged for rurat industries as well ‘Mcanwhile, the vnlaluallon of rural arcas
will lead to a solution to the income dlspanty betwccn urban and rural, which is emergmg,
an lmporhnt problem of Vlelnam reccnlly : :

2-10
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Socio-Economic Projection

‘General

A socio-cconomic projection up to the ycar 2015 was conducted for the limited purpose

of prowdmg a macro-framework for the clectric power demand projection stated in

Chapter 5. Such belng the case, this projection includes neither in- -depth studies on

' populauon trend, GDP potentials, employment nor productivity of each cconomic sector.

Most of the projected macro indices were primarily those projections made by the
Government of Vietnam andfor World Bank where data and information on Vicinam arc
accumvulated. The projection result of GDP and populalion is compiled in Table 2.18
and thosc of sector GDP in Table 2.19. o

Projection of GDP and Population

The GDP forecast made by the Dcvelopmcni Strategy Institute (DSH) of the Ministry of

* Planning and Investment (MPI) was adopted for the years of 1999 and 2000.  Thereafler,

the GDP forecast incorporated in the Power ‘Development Master Plan Phasc Vv prepared
by the Instltutc of Encrgy (IOE) in Hanoi in August 1999 was adopted up to the year

. 2015. The latter forecast of GDP was also prepared by DSI for IOE.  Accordingly the

growth rate of GDP shown below was adopted in this report:

o 1999 | 2000 [ 2001-2005 [ 20062010 | 20112020
. GDPgrowthrate - | S0%pa. |60%pa. |72%pa. |72%pa. |65 %pa.

' Regarding po'pu-lalion' projection, the fact that Vietnam had attained the target of 1.8%

population increase set for the year 2000 three years carlier in 1997 was taken into
consideration.  While, an analysis of the relationship between population growth and per
caplta GDP in Indones:a and Thailand shows that when the per capita GDP riscs to a level

"of Us§ 1,000, the pOpulauon increase slows down below the lcvcl of 1.5~ 1.7%.

Based on lhesc two factors, the p()pulahon gmwth of 1.3% was assumed in 2010 when
the per capita GDP of Vlclnam is projected to exceed US$ 1,000 and 1.2 % i in 2015 when
the per capita GDP will reach an order of US$ 1 »700. Actually, it took only 5 years for

_Vietnam to reduce the population growth rate of 0.6% from 2.4% in 1992 t0 1.8% in 1997.
" 'Therefore, it is deemed rather slow to assume 18 ycars from 1997 to 2015 for Vietnam fo
© reduce the same 0.6% p0pulauon growth ratc - The decreasing trend of population

projected in this repori may be still conscwauvc According to lhls pro_lecllon the
Vlelnamesc populahon wnli reach nearly 100 million in the year 2015. :

" The consequenl per caplta GDP in 2015 was pro;cctcd al US$ 1,744 at currcnl price level

which is approaching the per capila GNP level of “mlddle mcomc” gmup (US$ 1,890 in

v 1997) defined by World Bank.

243

Pro_lcclmn of Scctor GDP

The GDP pchcled as slaled abovc was broken down into each economic sector on the

* basis of various m[mmalmn collceted and assumptlons made by the Study Team. This -
' was done for the purposc of famlltalmg the power dcmand forecast mfidc in Chaplcr 5in

2-11
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this report. The piojcctcd sector GDP is presented in Table 2.19. Mcthod of the
projection is stated below.

(1) Structure of the Projection

‘Based on the historical data, forécasts were niadc first for the year 2015 in terms of either
GDP scctor share, cmployment struclure, or labor force participation rate. The
- projection for thc years 2000, 2005 and 2010 wcrc made by the mclhod of mlcrpohuon
lhere'ifter

(2 Seclor Share of GDP

The slruclure of GDP 1n 2015 was 1ssumed for each sector as shown bclow

. Agncullur_c - | .:10%
«  Industry and construction :45%

,'_ Servnces _ '45%

In delermmmg these shares, hlsloncal data (1996) of Asian countries in terms of GDP
- share and per capila GDP were examined. Il was observed thal, as per capita GDP
increases, agricultural scctor share reduces and industrial sector share increases. At the
same lime, the decreasing trend of the agricultural sector share and lhe mcrcasmg lrend of
the indusirial sector sharc in recent Vlelnam were also laken into conmdcralmn '

‘ (3) Labor Forcc Pamclpauon Ratc

. ‘The rate of labor force to the total populahon (labor | force paﬂtcnpauon ratc) in 2015 was
- assumed at 55% lakmg mto account the hlsloncal lrcnd 1n Vlemam and other Asian
counlncs ' ' : :

| 4 Employmcnl Structure

In parallul with the decreasmg lrend of the agncullural sector sharc in GDP the
'employmcnt share of agncullure sector decreases. - The employment share of the
_ mduslml scclor, lhough the ratc is nol S0 large mcreases as 1ts GDP share i mcreascs

' "Takmg into consideration these historical lrends in Vielnam, thc employmen( slruclurc in
' 2015 was assumed as shown below:

: Scctora] Share of Em-ploymcnl'j S

Scctor o - Scctor Share
Agriculiure sector: ___';___;_:m- 60%
Iudustry and conslruction: : - 15%
Services: o c ) 25%

' Ba‘;cd on these assumpttons lhe seclor GDP v1lucs for Ihc year 2015 were pro;ecled for
each sector. The sector GDP pl’OjCCllOn for each year mcludmg years of 2000, 2005 and
2010 was made by the method of mlcrpolahon lhrough connecllng the 2015 valucs and
lhe hlsloncal ]998 values

- (S) Result of Pro_;ccuon of Seclor GDP

The pro;ectcd seclor GDP is abulalcd in Tz 1blc 2. 19 logclhcr wnh lhe hlsloncal scclor
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GDP. The following can be pointed out from this table:

a)

Due 1o the declining gfowlh rate projection of the total GDP, the consequent growth
sate of cach seclor GDP is projected to decrease. A large decrease is projoclcd for
the industrial scctor from the historical growth of 13.3% per annum for the petiod of
1990-1998 to 9.3% per annum for the period of 1998-2015. For the agriculture -

~seclor, the same growth rate is projected to increase from 1.6% to 1.8%. This

increasing growth in agnoulture sector, even though it is a slight increase, coincides

~ with the long-term siratcgy of rural dovolopmcnl conceived in the comlng Five-year

'- ‘Development Plan of the Governmenl

)

As for employment by sector Ihough the cmploymonl increases in terms of number,
its growth sate is projected to decrease slightly from 1.5% per annum to 1.4% per -
annum in the agricultural sector. Therefore, the agriculture sector needs to raise its

_ producllwty

Productivity of each sector was also compuled for the purpose of oxammlng the
consistency of the projection of GDP by scctor. = As stated already, agriculture is

: requlred to raise its productivity. Since the productivity in the indusirial scclor is

already high enough, it will grow rather slowly compared to that in the proccdrng

' high growth period, though the expected growth of more than 5% per year will not be

. 80 casy to altain Moanwhlle all the pro;ectcd result of productwrly is deemed to be
' wrlhm a reasonablo range



Table 2.1 Number of Administrative Units and Populaﬂou by Province

© Clties ) . Towns Total . ., - . .
Region f Provina under dl.i:?ia:s Town d;‘}?‘ls Fredinet under  Communes  population l’tagm R;i:ém %
- provinces OO - S provinees . intopy FORURUOR FOP
o WholeCounley MM ... 450 .. 951 L 8850, ... 22500 14139 $1316
Red River Delta 1 11 9 69 210 ) 1,670 o '
1 HaNol . 7 ‘ 5 "8 118 2191 L5100 1,044
2 HaiFhong 4 1 8 50 9 157 1615 - 5% 1,076
3 HaTay R 2 12 S 10 14 300 2257 - 173 2,084
4 Hai Duong o ) B | 1 6 13 244 2,709 . 141 - 2,558
5 Hung Yen : ' 1- 6 6 6 M8 . na ° na .. ona
6 HaNam . 1 3 4 6 04 2640 303 2,337
7 Nam Dinh o S g 15 9 201 na ‘na 0 na
8 Thai Binh 1 7 6 7 k374 L1789 14 - 1686
g RiphBinh . 6 1 TR0, L T -3 | . B -
Northeasl 3 0 16 98 1nz? 17 n107 . -
10 Ha Giang D B g -4 5 125 . 535 48 . 438
11 Czo Bang 1 10 4 6 1N 645 - 65 T 513
12 Lao Cai 2 8 [ 10 161 - 552 . T3 . 4m
13 Bac Kzn 1 5 -4 -] 112 © na - ona . na
14 Lang Son 1 .10 s 14 - 206 60 < 90 - 600
15 Tuyen Quang 1 - 3 8 134 [:S LI < | 581
16 Yea Bai ) : T2 7 11 2 159 652 - 116 5385
17 Thal Nguyen 1 i 7 20 13 1 na na  na
18 Phu Tho : 1 1 8 11 10 20 © pa na . na
19 Vioh Pirac : 1 5 4 3 136 . 2249 o is4 - 2,085
290 Bac Giang 1 2 -1 05 na na. . . ha
21 BacNish ) . 1 5 - na na na
22 Quang Ninh S} 2 10 32 200 338 iR
Northwest Q 0 -4 26 14 ’
23 Lai Chau ) BRI : 2 -8 [ 521 4 - 446
24 Sonla 1. 9 2 . 802 - 103 . 699
25 Hoa Binh e s 9 6 12 A%4 - m o 18 612
North Ceniral : 3 [} -] 70 -8} 8 1,628 e ’ o
26 Tharh Hea ) i 2 .24 18 30 - 578 0 3382 . 30 - 3,062
27 Nghe An : 1 1 17 18 S16 429 274 225 2,518
28 HaTioh 2 8 10 123240 0 1,309 - 75 0 L34
29 Quang Binh 1 6 8 -5 . 135 - 762 89 673
20 Quang Tri : . 2 A e N §1] 535 &9 445
31 Thua Thien-Hue R ‘ 8 20 7 124 995 25 - 139
.- Central Coast .2 5 4 9 - B4 4 680 - - - :
32 DaNang : s S 2 3 Rt | 1,953 603 1,349
33 Quang Nam ' e 2 12 10 12 189 na. na na
MQuangNgal 1 - 12 & -9 159 1,179 . 102 1,077
35 Bich Dirh - ) i . 10 12 10 127 0 K407 0 251 1,156
36 PuYen : 1 6 6 - & & m 126 . 595
37 KharhHoa 1 TR I 4 17 . L 105 . . VA X S 591
Central Hightands 1 [} 2 24 3 M 318 o
38 Koo Tum . 1 - & 4 -6 o6 256 56 200
39 Gia LA ) 1 11 6 1} 144 763 in 593
" 40 Dak Lak | 17 13 14 168 1,211 202 1,009
Sontkesst , 3 17 & 5 - M9 [7] §83 R
41 T.P. Ho Chi Minh ¥ .5 - 237 4 62 4392 3152 1,140
42 Lar: Dong ’ S | : 1 2 18 1t % 769 259 510
43 Ninh'Fhuan R | 3 9 L2 43 459 106 353
" 44 BirhFPhuoe 5 ? 62 na. na. na
45 Tay Ninh 1 8 3 5 78 888 105 733
45 Birh Ducng . 1 3 .3 7 67 na . na na.
47 Dong Nai 1 : 8 23 7 133 1,813 455 1,358
48 Birh Thuan : i 8 10 4 96 832 ' 208 &M
.49 Ba Ria-Vurg Tau | ] 1 3 15, S £ S L) I 225 M5,
. Mdkeng River Delte i 1] 13 50 161 101 1,192 o
S0 Long An ) : 1 13 s 15 162 1,252 158 1,094
51 Dong Thap 2 o 10 2 120 1,491 236 1,254
52 AnGlang 2 9 7 11 120 191 366 1,605
$3 Thn Giang | 1 7 12 7 144 1656 201 1,455
54 Vich Long : : i 6 . 7 6 94 1062 . 145 917
55 BenTre 1 7 8 7143 3330 - . 98 1,233
56 ¥ien Giang . i 1 7 1 90 1,360 285 1,074
57 Can'Tho i 6 15 6 73 1817 . 353 1,464
58 Tra Vinh i 7 7 9 7 953 .59 900
59 Soc Trang 1 6 - 10 7 81 1,197 196 - 1,002
60 Bac Lien 1 - 3 .5 6 . 37 na na. nz,
61 Ca Mau 1 - 3 -3 - 56 n.a. na na

Note: (1} Unit for population: thousand pcrsons
(2) Population data do not 234 1o grand total, dud 1o po-ss‘b]c exc!usmn ot’mlmaxy forcr_s B . . . : -
(3) The 1994 poputation of some provinaes are not known duc lo change: of administrative division. el . [ K
(4) "o means that the data are nol avaitable, S T : ' =

Scuree: (1) Admlms:ramc unit: “Stm:.uca! Ycaxbock 1598° Gcnc.ral &atlsﬂcal 0t‘fc¢, Sovialist Repubhc of Viemam
(2) Population by pravinoe: *Vietnam-Rising to the Challenge® World Bark, December 1998



Table 2.2 Historical Trend of Popufation in Victnam

, (Unit of population : 1000 pcrsdns)
Total Growth Rate of : % lo %o

Population  Population Urban - pepal Rural = opotal
1975 48,030 ' R - _
- 1976 . 49,160 235% 10,127 20.6% 39033 7194%
1977 . 50,237 ©219% 10,116 20.1% 40,114 79.8%
1978 51,337 - 2.19% 10,105 197% 41,226 80.3%
1979((,cnsus) 52462 - 2.19% 10,094 19.2% 42368 . 80.8%
1980 53,630 223% . 10,295 19.2% 43335  80.8%
1981 54,824 2.23% 10,499 . 192% 44,324 80.8%
1982 56,045 2.23% 10,708 . 19.1% 45,336 80.9%
1983 - 57292 . 222% 10921 = 19.1% 46371 . 80.9%
1984 58,568 223% - 11,138 19.0% 47,429 81.0%
1985 59,872 223% . 11360 - 190% 48512 - 810%
- 1986 61,109 C207% 1,817  193% 49292 80.7%
1987 62452 2.20% 12,271 19.6% 50,81 . 804%
1988 63,727 204% 12,662 199% 51,065 80.1%
1989 (Ceusus) 64,774 1.64% 12,919 199% 50,801 784%
- 1990 66,233.0 225% 13,2810  20.8% 51,9080  784%
1991 61,7740 233% 13,6190 201% 53,1110 - 784%
1992 69,405.2 241% 132850 19.1% 550750  79.4%
. - T 1993 - 71,0256 2.33% S 13,6630 . 192% . 563178  793%
% ' ST 199 T 72,5095 209% 14,1393 - 195%  $7,3255  79.0% .
- 1995 - 73,962.4 2009% . 145754 . 197% 583423 . 789% .
L1996 - 753552 . 188% - 150855  200% 592249 . . 78.6%
: 1997 76,714.5 C1.80% - 157255 205% 599394  78.1%
1998 (pn.,hmmary) 78,059.1 ~ 1.75% 164452 - 21.1% 60,601.2 71.6%
- Growth rate : o . L : ) _ ' S
7585 C223% C.128% - 245%
- 8595 - 2.14% 2.52% ' 1.86%
95.98 - 1.81% 4.11% - 1.21%

Source: (1) "Statistical Yearbook 1998
{2) "Vlelnam stmg to the Challenge” WB, December 1998 for the data uf 1975-1989

Nolc U:ban and rural populauon docs not add up the total populallon due to army populahon



_ Table 23 Labor Force by Kind of Econo_lﬁic Activities

1995 1996 ' 1997

(x1000) (%)  (x1000) (%) (< 1000) (%)
Agriculture & Forestry 23,5210  68.0% 24,1528 61.5% 248138  67.1%
Fishing ' 6007 . 17% . 6225 179% . 6296  11%
(Sub Total: anary Induslry) 24,1217 69.7% 24,775._?3_ . 692% 254434 - 63.8%
Mining & Quarrying o 2074 - - 06% 2118 0.6% 210.5 0.6%
Manufacturing o 32272 93% 32888 92% 32925 . 89%
Construction . -~~~ . 9956 29% 9751 27% 97165 - 26%
~ (Sub Total: Secondary Industry) 44302 128% 44751 125% 44795 - 121%
- Electricity, Gas & Water Supply . - L1522 04% . 31528 04% 1530 C04%
Wholesale & Retail Trade, RepatrWorks 18876  55% 2,1586 60% 26117  12%
Hotels & Restavrants -~ 5067 15% 5183 14% 5185 14%
Transport & Communication -~ - 7810 23% 8556 = 24% 8560  23%
Bank and Securities 1264 04% 1253 04% 1259 03%
Science & Technology S 384 o 01% 392 - 01% 407 01%
Real Estate & Reatal - . 583 02% 76.0 02% . 766  02%
(Jowzmmem. Defcnse&Socnal Secunly . 3925 ‘ 1.1% 4094 1% - 4106 ' - 11%
Education &Tra:nmg e . 9734 2.8% 9943 2.8% 9988 L 2.7%
© Health & Social Work - 2192 08% 2930 08% = 2960 . 08%
- Recreation, Culture & Sports. L 940 03% 958 - 03% 92  03%
" Party & Organization . = 913 - 03% ;987 T 03% 999 03%
Comrnumly & Social Actw:t:e.s —_— 5715 S 13% 5932 1% - 5953 1.6%
_ Private Business PR 76.1 L 02% - 1243 _. 03% - 1254 - 03%
" Others including NGO <. 55 . 00% .64 | 00% .. 67 00%
- (Sub Total: Teriary lnduslry) C 7 60377 0 17.5% o 65408 18..3% S 70743 0 19.1%
" Tolal - T 34,589.6  1000% 357919 . 1000% 369942  100.0%
'AnnualAverage Growth oL L35 - 34%

Source: "Sla'lislical Yearbook 1998" General Statistical Office

2.16 .
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