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CHAPTER 22 PROPOSED ENVIRONMENTAL MANAGEMENT PLAN

22.1

22.1.1

'roposed Eavirenmental Measures
Projects and Programs ol the EMP

The conscrvation crileria for the EMP should be achicved through an array of
cavironmental measures which are broadly classificd into “structural measures”
and “non-structural measores”. Structural measures include projects to control
speeific pollution  sources, and non-structural measures are o implement
cnvirommental monitoring and other soft measures. The ollowing environmental
mcasures, projects and programs, including the cnvironmental monitoring plan

and institutional development are proposed to achicve the conscervation criteria sct

for the EMP.

(1} Sanitation Mcasures

The optimum combination of measures of domestic waslewater (reatment and
industrial wastcwater trecatment were sclected to achicve the conservation eriteria
of the water quality in Bai Chay bay area in 2010. The proposed sanitation
measures consist of domestic and industrial wastewater systems, and domestic and

industrial solid wastes management systems as shown below:

1) Domeslic wastewater treatment

Project/Program Name Descriptioas
- Don Dicn WWTT - Sewered population 98,500 (in 2010)

+ Additional main collectors including pump station 13 km
oo | Oxidation ditch treatment

- Deo Sen WP * Sewered population 164,000 (in 2010)

- Additional main collectors including pump slation 12 ks

. o * Oxidation ditch treatment with side stream phosphorus removal
- Bach Dang WWIP | « Sewered population 120,000 (in 2010)
oo | Sequencingbatchreacter
- Cam Pha WWTP + Sewered population 45,000 (in 2010)

* Maio collectors including pump station 13 km
- loterception structure

+ Oxidation ditch trealment

+ Local sewerage 40,000 (in 2010}
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2)  Industrial wastewater treatment

________ L I . sutpnons
- Cai l;m lmlﬂslml + Callection system inctudin g punp station 5.4 km
WAVTT *+ Main pump station
N |+ Waslewaler treatment plant to be prepared by industrial park
- Hoanh Bo {udustrial| + Collection systers including pump station 5.4 km
WWITP * Main pump station
1 s Wastewater treatment plant to be prepared by industrial park
- Lan Bang Industsial |+ Collection system including pump station 2.9 km
| wwiP - Wastewater treatment plant with capacity of 2,600 m*/day_

3)  Domestic solid wastes management

forct SR

!’ro;; clll‘mgmm Name

Phesc nphons

and equipment

llu}p}la! solid wastes incinerator

- Procorement of solid wastes collection vehicles

- Iixtension of Quan}b Ilanh hndhli s:lc

* Exicusion volnme of 450.000 w*

4)  Industrial solid wastcs management

[ Project/I’rogram Nanie

- Collection. capam ity of 38,000 ton s,’)car

* “Treatment capacity of 3,700 tonsfyear

Descriptions ]

- Procurement of solid wastes collection vehicles

_and equipment o
- Exteasion of hndllll qlhs
Hantdmm solid wastes mummlor

+ Collection capacity of 34,500 lons/yvar
Ix!cnﬂmn ;'é\lllnle- of 94,000!11’ up.m 20]0
+ ‘Treatment capacity of 5,500 tons/year

{2) Mocasures lor Mining

The proposed environmental measures for mining consist of structural and non-

structure measures as shown below. Because comprehensive measures are

required, the proposed measures include development plan and pilot projecet.

Project/Propgramy Name

Descriptions

[,

- Environmental plans for mining

i’ilol préjcﬁ onnha'mhmtmn o

»

Measures for coal processing
plants

~rehabilitation B

- Rehabifitation of river basins
{Mong Duong, Dien Vong, Ha
Tu, Hong Gai, Cam Pha, Cua
Ongy

- Dredging

L

I\’hasuns for mine \saslc“alu 1

South Deo Nai dumpiog site | -
- g‘l!“f’iﬂga[ca"_“_m

D\\elopmenl of environmental plan for the entire region
and cach ntine

. . _Pslot study lo c.siahh\h I hn‘mlllahon Iahrmlobus i
Instaltation of 50 wastewater teeatmeat facilities

Improvement of drainage system to intercept ranofl
Rehabilitation and landslide prcvcu!i(.wn_c-rf.a Iarg;: 7

Basin-wise rchabilitation of mising sites through
combination of revegetation, drainage improvement, and
dust control

Routine and cmerbcncy dn‘d;,m!, of affected arca such as
rivers and drcigation system
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L)

(3) Mecasures [or ‘Fourism

‘The proposed environmental micasures for lourism consist of structural and non-

slruclure mcasures as shown Iiclow,

| Project/Program Name . Fwseriptions
- Environmental plans for lourism_ . [}cwlopmml of tnv:mnmeuhl ptan for Imimm
- Improvement of sanitation condition | Improvement of sanitation conditions on tourism
- Phase 1 boats and islacd is providing solid wastes/wastewater

S | . collection services, and construction of toilets
- hnprovenient of sanitation condition | - Sccond p!nso of sanitation project for tourism boats

- TPhase 2 | andislands
- Reinforeement of pﬂmlhn}, - Reinfoscement of pzl:ollmg with six boats and 30
Ccapability X _staff members by 2000

(4} Measures for Environmental Resources

The proposed cnvironmental measures for enviromnental resources consist of

those for natural cavironment and landscape as shown below:

Project/ ngmm:;{}_-‘__amc Dest ll[‘lll()llb _______ O
- Measures for natural * Reforestation in bare arcas
covironwment * Rehabilitation of mangrove swamps
o | -+ Fishing activily management program
- Measures for handscape + Preparation of laudscape management },llldthll(’
N o + Reinforcement of patcolling capability {or shipping activities

{5) Environmental Monitoring

The projects and programs of the environmental monitoring consist of ambicnt
cnvironmental monitoring and inspection. The measures include reinforcement of
monitoring capability such as procurement of facifity and cquipment, statl fraining.

The proposed measures are as tollows:

___ProjecyProgram Name Descriptions o
- Pnvironmental moaitoring « Watcr quality monitoring {water quality, bottom sediment
quahl), and dust), eovironnicntal resources (naturil
environment and fandscape) monitoring, including

B o | teinlorcement of ‘monjtoring capability

- VZavironmental inspection + Inspection of factorics and citecprises ships, mnlndmb
reinforcenent of inspection capability

(6) Institutional Development -

The proposed projects and programs for the institutional development are as

foltows, while reinforcement of ERMU and ID are involved in mcasures of
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22.2

22.2.1

2222

environmental monitoring and inspection, respectively. Also, reinforcement of

staft of TEMU is involved in the measures of enviranmental resources,

Cost Estimation
Basic Assumptions for Cost Eslimation

The construction or investment costs and operation and maintenance (O&M) costs
for the projects and programs of the EMP arc cstimated on the following
assumptions: 1) lotal construction cosl consists of direct construction cost,
government administration cost, land acquisition cost, cngincering service, and
physical vcontingency, while price contingency is excluded (rom this cosl
cstimation, 2) all the costs werc cstimated in US dollars {exchanged rates applicd
are:US$ = Yen 120 = VN Dong 13,900), 3) cost of imported machincry,
cquipment and materials excludes imported tax and dutics since such 1axcs are not
imposcd for this project, and 4) labor costs applicd are the prevailing wage rates in

Ha Noi city and Ha Long city. All project and program cosis are cstimated al
middlc 1599 levels,

LEstimatced Costs of the Environmental Mcasures

Total estimated incremental cosis required for the proposed cnvironmental
measures of the EMP arc abowt US$ 168 million from 2000 to 2010, belore
adjustment of discount rate. The cstimated costs of each cnvironmental measure

of the EMP arc as shown in the next lable.

22-4

 ProjectProgamName | Desciptions ]
- Reinforcentent of » Reiuforcement of stafl'in EMD
coviropmental management * Training for staff (}ecluge, QJT on stte and abroad, training
capability at relation inslitutes)
+ Procnrement of facility and equipment (Computess,
| ] ey T
- Establishient of visitor center |« Visitor center building and retated facilities
- Procurement of facility and equipment (Exhibition,
i _Lavironmental education tool, Computers)y

e
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Proposed Envivonmental Measures and Estimated Costs of the EMP up to 2010

Costs
Category No. Projects and Programs (millian
I — S B°0.) N
1. Sanitation
1.1 Domestic 1 | Don Dien WWEP including collection system in Dong Pang 3.2
Wastewaler | area o
Management 2 Do Sen WWIP 36.9
3 | Bach Dang WWiP 11
T4 | CamPha WWIT o 75
_____ Subtalal 86.7 1
1.2 Industeial 5 | Cailan Induslnal WWTP (collection and convey system) 13.2
Wastewaler 6 i[mnh Bo lnduslrnt WWTP (collection and convey s:,\lcm) o
Management 7 | Lang Bang Industrial WW TP S N
- Sublotal 14.9
1.3 Domestic Solid | 8 | Procurement of solid wastes collection vehicles and equipment 83
Wasics S | Extension of Quang | !Ianh landfill site 4.3
Managenent 10 | Clinical solid wastes incinerators 1.2
_ Subtotal 13.8
1.4 Industrial 11 { Procurcment of solid wastes callection vehicles and equipment L7
Solids Wastes | 12 | Ixtension of landfill sites o 1.0
Management 13 }]17ardmn solid wan!csmcmuatora o 20
Subtotal 4.7
Tolal 1204
2. Measures for 14 | Development of environmiental ptas for mining 0.9
Mining 15 | Pitot project on rehabititation 1.8
16 | Measures for mine wastewater 22
17 | Measures. for u.oal processing plants b7
18 | South e N1| dumping site re ha‘mlmtmn ) , _ 3 4
19" | Rehabititation of river basins {Mong Dunng, Dica \"0111,. Ha 1.5
| "'w, Honyg Gai, Cam Pha, and Cua Ong) RO
20 | Dredging e 133
‘T'ota) 38
3. Measures for 2 _Dnclopmmi of cavironmental plan for Iounsm LS
Tourism 22 | Improvement of sanitation condition- Phaee 1 B 15
23 | Improvemnent of sanitation condition-Phase 2 12
24 | Reinforcement ¢ of patrolling capamhly 1 0
__Total 38
4. Mcasures for 25 | Reforestation in bare areas ) L5
Environmental 26 | Rehabilitation of mangrove swamps ) l 0
Resources 27 | Fishing activity management program i oL
28 | Measuges for fandscape ol
Total _ 27
5. Environmental 29 | Eavironmental monitoring (water quality, cnvironmental 08
Monitosiog | resourcesy L o
30 _anuonmcmal mspcdlon ) 0.4
'otal 0.9 |
6. Lostitutional 31 | Reinforcement of cnvironmental management capability (stafl, 25
Development . | raining programs, procurcment of cquipment) _
S 32 | Es abhsbment of Visitor Cester L a0
~ Total 55
Grand total 167.8

Notes: 1) WWTPs jaclude accompamed collection systems mcludmg, pump stations aﬂd local collector
sewers in densely populated areas.
2) Costs include those of O&M during 2000- 2010.
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22.3.1

Financial Plan
Consideration of Cost Recovery of the EMP
(1) Basic Principles of Cost Recovery for the EMP

Under the national and local sociocconomic and financial background, the
tollowing three basic principles were sct out for considering how to recover the

costs neeessary for the EMP implementation.
1} Extra financial source for the EMP should be developed.

GD 175/CP recognizes the obligations of GOV to contribute financially to
environmental protection. Its Article 32 discusses the sources of tinancing lor
cnvironmental protection activities, such as the state budget allocated for il.
However, because the existing linancial source of the Victnamese central and
provincial governments are quite limited, some other linancial sources have to be

found ignoring too much rely on the existing national and local state budgets.

2)  Public and private polluters of the 1la Long bay arca should pay to recover

their pollutant loads (Polluter Pays Principle, PPP)

GD 175/CP also recognizes the obligations of those who exploit the ¢avironment
to contribute financially to its protection. The PPP is a non-subsidy principle. lts
premise is that, in general, a polluter should not reccive public subsidics to controel

the pollution he generates {e.g. grants or tax allowances for pollution control

cquipment, below-cost charges lor public services, cte.).

3)  Users of or benceliciarics from the Ha Long bay should contributc based on

their payable capacity (Uscr Pays Priucipic, Urp)

Another guiding principle of sustainable development, which cﬁcompasscs PPP as
a special case, is the UPP. This principle concerns the allocation of and (:hargcs
for resaurce usc. HE prcmlsc is that all resource users Rhould pay thc ult long- run
l‘l‘l.ll'},ln'ﬂ social cost ol using a resource and rclalcd servicces, mdudmg any

associated cost for lrunmun cte. Thus, UPP is apphcd both when rcsnun.cs ar¢

22-6
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consupied and when their wastes are discharged back into the environment. In the

Iatier case, the user is in fact the poltuter as discussed under PPP.

{(2) Potential Financial Sources for Cost Recovery tor the EMP

Applying these three basic principles, the following live types of sources could be

considercd as major oncs to jointly finance the EMP implementation.
1) World Heritage Fund under UNESCO (Soft loan or graat)

According to the “Operational Guidelines for the hmplementation of the World
Heritage Convention” {updated in March 1997, UNESCO Waorld Heritage Center),
financial and technical assistance under the World Heritage Fund will be available
to protect the World Heritage sites including Ha Long bay which is the major

lasget arca ol the EMP.

. T Moaximum Monetary Amount
Available Assistance Forms (USS 1,000/case)

i.  Pecparatory assistance o o s
it. Fmergeacy assistance o 15
iii_. “Training ) 1 20
iv. 'Techaical w opemlmn 7 _ 0
v. Assistance for promotional activitics 10

Total o 150

Actually, the Ha Long Bay Management Board (HLMB) has obtained UNESCO’s
financial support amounting to US$ 24,000 in 1997 and US$ 25,700 in 1998
(HILMB, Fcb. 1999). There will be some possibility for additional hinancial
support to the EMP, especially for training and technical co-operation refated to

cnvironmental momlmmﬂ and institutional activitics.

2}  Environmental Fund of VINACOAL (UNDP proposal basis)

VINACOAL’S funding system l'or its own and local community’s environmental
prolculon has p'lrllally mmmcnced Indeced, VND 20 billion (about US$ 2
mllhon) was ‘spent by VI\TACOAL lor uwnmnmcntal protection in ONP (QN
DOSTE, Aug, 1998). The rules of VINACOAL Enwronmu]ml Fund proposcd by
UNDP in 1998 (Appendix 3.4. 1 for more detail) include poss:blc financial support

for local environment as bcluw, although l_hc rules arce still under revision ol

VINACOAL:

22-7



- Distribution 1o VINACOAL companics for enviconmentat restoration projecls
outside of VINACOAL houndarics (40% ol Fund asscts), and
. Distribution to QNP for use in general environmental management activitics

(10% of Fund asscls)

3)  Grant or loan from bilateral or muliilateral donors

A certain portion of costs for the EMP can no doubt be linanced from forcign
borrowing, (aking account of the OECD/DAC policy putting cmphasis on
assistance for environmental sector as well as the past donors’ technical and

linancial cooperation to Vietnam as follow :

- US$ 5.6 million (o Victnam for environmental sector in 1995 (Table 3.4.2)

- US$ 2.6 billion for on-going and planncd port and waterway projects in the
northern region (Table 3.4.1)

- 85 billion yen (about US$ 700 million) of Japancse OECF loan assistance to
Vietnam lor all scetors in 1997, 14% of which was purcly for environmental

sector (OECF Ranoi oftice, April 1998)

4)  Public and private industrial enterpriscs as poliuters

Major public and private ¢nterprises including VINACOAL can be largely
categorized into three types as below. The PPP in line with the Victnamese laws,
these enterprises should control and manage pollutants fram their cconomic
activities. This obligation will be realistic to the cnterprises whose future
prosperity is most likely, locating in an cconomic zone emphasized at the national
level. 1 thus implicates that the enterprise polluters are quite competitive scll-

financial sources of the EMP.
a) Industrial factorics and coal mining industry

A major dilference of the study area from most of the éountry is that the area
resides within one of the national cconomic dcvclopmcm zones, which
means that the study arca is one of Viclnam’s priority arcas for CCO]’IOI’DIC
growth as well as domestic and foreign mvcslmcnl Industrial pmclucuon
accounts for ?8% of the pmvmccs gcncral mduslnal and agncultural

production. In particular, the major contributor to the regional economy is

22-8

5



coal production under VINACOAL, which has possibility to contribute S0%
of its Environmental Fund assets for its companies’ own environmental

activitics {Appendix 3.4.1).
By tlotel and other tourism industry including tourist boats

In 1997, the revenue and the levy from tourism in the Quang Ninh province
were VND 89 billion and VND 9 billion respectively, as shawa in the next
table, Morcover, a forecast has estimated for 2010 that annual tourists ¢ven
only to Ha Long bay reach up to 605,000 Victnamese visitors and 800,000
forcign tourists. Simply multiplying the 1997 revenue figure by tourist
increase ratio of 2.8 (= (605,000 + 8§00,000) / (357,868 + 150,582)}, the
tourism revenue in 2010 will amount approximately to VND 250 billion

(US$ 22 million} in 1997 price.

Indicators Related to ‘Fourism in Quang Ninh Province between 1990 and 1997

Year "Fotal Forcign | Tourism Revenue | Levy from Revenue
Visitors Visitors | (VND million)* {VND million)*
. 19%0 | 48763 | 12020 | B378E o fa2
1991 7L,162 1 14,533 15267 S Lesr
1992 80150 | 26336 | _33swe | 3091
L (268,670 | 66,453 | 34,786 L3883
1994 363490 1 122,328 73,213 L L
4995 335,379 1 154239 1 86,125 L6
1996 (350,867 | 127811 | 87952 9884
1997 157,868 150,582 88,789 9,264
Average increase rale
(%fycar) KX} 43 K} 46
1997/1990 ratio 1.3 12.5 6.4 10.5

Note:

* Figures are in currenl price of cach yvar.

Source: Report on the Situation of Tourism Development 1990 ~ 1997 and Forecast for
the Period from Now to 2018, Tourism Department of Quang Ninb Proviace,

April 1998

¢) Ships going through or stopping by Ha Long bay

Development of the Cai Lan port and large scale industries is being carricd
out in Bai Chay bay, by the govesnment and private investors. The GOV is
placing the future importance of the study arca as a transportation hub of the

northern economic development arca.
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5} Users and beneficiarics of the EMP

Under the UPP basis, the following three users or consumers of environmental

resonrees in the study arca can be considered:
a) Local residents

On a per capita basis, the study arca’s GDP is substantially larger than
Vicinam as a whole and Hai Phong city. Besides, the Quaag Ninh province
itself is cconomically growing at a faster rate than the mational average ol §
10 9%. Under this cconomic background, there will be potentiat space for
local people to contributc some money for the EMP. Indeed, as mentioned in
Section 23.2.4, local residents living in the province expressed the

willingness to pay (WTP) o conserve the study arca as below.

- Average WTP for the EMP of QNP residents = $0.1/resident/ycar
- When this WTP could collected in some proper way, it would amount to

$122,000 in 2010 (= Q.1 x 1,219,900 as 2010 QN population).

On the other hand, local people in Vuon Dao, Hung Thang and Yet Kicu in

the study area have presented the following WTP for domestic wastewater

trealment:
Arca WP for Treated Wastewater (YND/m’)
Vuen Duo s
angthang | 195
Yot Kicu 615
Average 345

Source: Ha Long City Water Supply & Sanitation Projedt,
Sanitation Feasihility Study, VoL.1TIB, April 1998

Taking 16,753,500 m' as treated wastewater volume in 2010 under the
EMP’s domestic wastewater treatment  project {refer to Chapier  18),
potential moncy collected from the beneficiaries amounts to some

US$ 438,000 (= VND 345/m® x 16,753,500 m* / VND 13,200/US8$} in 2010.

b) Tourists

Likewise, WTPs of forcign and Victnamese visitors to Ha Long city were

examined in Scetion 23.2.4. When lhcsc' WT'[.’S could be clol‘lccted in an

22-10
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appropriate manner like extra accommodation fee ol hotels, they would be a

large Hnancial souree for the EMP within the tourists” ceconomic constraint,
b

- Average WP for the EMP of forcign tourists == $3.1/lourist/year
- Possible amount of maney collected from loreign tourists 2000
= $ 2,480,000 (== 3.1 x 2010 forcign tourists)
- Average WTP for the EMP of Victnamese tourists = $0.3/tourist/year
- Possible amount of money collecied from Vietnamese tourists 2010

= $ 182,000 (= 0.3 x 2010 Victnamese lourists)

¢} Fishermen

Another major beneliciaries using enviranmental resources in Ha Long bay
are [lishermen. Tn 1997, total marine and aquacullure production in the
province was 18,556 tons, which translates to an cxport monctary value of
almost USS$ 11 million (i.c. US$ 3.5 million from sea products, and USS 7.5
million {rom lish source). In the whole province, it is estimated that about
10,000 people are involved in the Tishing industry. As far as the study area is
concerned, marine lish caught from Ha Long bay has been reported 1o be

4,500 tonsfycar (Depariment ot Fisheries, June 1998},

Appropriate Financial System for Funding the EMP

Typical methods

How to colleet or use money avaitable from those potential financial sources is

important lor linancial management for the EMP. Typical mcthods which have

been applicd tor this purpose in Vicinam or other countrics are environmental tax

or fee, revelving funding system, and ceffluent charges. Jo addition, the following

methods have been applicd too.

a) International assistance

Most ol them are called “cconomic instruments” described mwore in Scction

21.3. In addition, mare regulatery or sell-regulatory oriented methods can be

considered, as below:

22 - 11



1) Sclt-management control by private and public enterprise:

This method is to force the enterprises (o control and manage their pollutants
by [unding from their own revenues, lollowing the PPP basis. So any

governmental badies do not need to consider financial arrangement.

¢} Penalty levy against environmental degradation and breach activitics

through inspection:

Arlicle 32 of GD 175/CP says that linances for cnvironmental protection
shall also come from tincs tor breachics of the environmental laws. And in
the Guidelines on Penaltics for Administrative Violations of Environmental
Protcction Law {Decrce No.26/CP, 1996), linc rates for cnvironmental
vialation are established for the whole nation including the Quang Ninh
province. The DOSTE stall of the Quang Ninh province have often carricd
out cnvironmental inspection, following charging vielators. The resulis of
inspection during July 8 ~ October 18, 1997 was reporied in “Summing-Up
Report on the Far-Flung Inspection with Reference to Environment
Protection in 1997 (DOSTE). The summary of the inspection including the

total amount of violation charge is :

- Inspected establishments @ 113 in total
{80 statc cpterpriscs, 11 private enterprises, 13 hospitals/medicine cenlers,
8 markets, and 1 joint-venture company)

- Establishments that were fined 1 27

- Total sum of tine : VND 16,500,000

DOSTE informed in August 1998 that DOSTE charged about VND 300,000
and VND 22,500,000 inctuding the above in 1996 and 1997 respeciively, lor

environmenlal violation activitics.

22-12
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d) Oflicial charges to cavironmental license and monitoring services for

CniCrpriscs:

Article 32 of GD 175/CP says that finances lor environmental protection
shall also come Irom charges lor the evaluation of ElAs according 1o the

Iees and cules established by the MOE.

¢} Environmental lottery:

For example, a calamity lottery has been carricd out under QNPP, collecting
VND 12 billion in 1997 and VND 11 biilion in 1998 from local people
(Finaneial Department, Yeb.1999).

2} Appropriate methods

In the Vietnamese budget system, a large part of moncy collected on a Jocal level
through the methods of environmental tax and fee, cifluent charges, penally levy,
and ollicial charges to environmental license has gencrally gone to the central
goveramental reserves. And then cach provincial budget is usually controlled and
re-allocated based on the central governmental financial policies. it means that alt
the collected money as provincial revenue does not necessarily come back for the
local expenditures including environmental protection. For example, the next table
shows an overall revenue-expenditure balance sheet of the Quang Ninh province
as a whole. It looks like the province still has some surplus. However, under such
central governmient’s budget control, many public service offices including

DOSTE have a lack of budget cven for their routine works.

Revenue and Expenditure of Quang Ninh Province

Unit: VND billion

Financial Item 1995 1996 1997 Ist Half of 1998
1. Reveaue 1,262 1,442 1,642 856
2. Ixpenditure 328 437 565 266
3. Balauce (1 - 2) + 9313 + 1,005 + 1,077 + 590

Sout_ce: DOSTE of Quang Niph Province, November 1998

Thercfore, unless the central government could arrange special additional budget
for the EMP implementation frem the central reserves, some special financial

system for funding the EMP should be proposed applying the methods of

~ revolving funding and environmental lotfery in cooperation with foreign linancia}
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22.3.2

assistance. And the selt~management control by private and public cnterprise is
definitely appropriate as a funding tool for the EMP, considering the PPP rule and

the future cconomic background of the study area.

Establishment of Financial Plan to Implement the EMP

Considering the potential {inancial sources and procurement methods o collect
and manage moncy necessary for the measures in the EMP, a combination of
these is proposed as in Table 22.3.1. This financial plan is also based on the three
basic principles for cost recovery mentioned in Section 22.3.1. Although initial
construction costs for industrial components of wastewater and solid wastes
managements as well as for coal mining rchabilitation should be paid for by
industrial scctors and VINACOAL in line with the PPP principle, these costs are
proposcd 1o be covered by donors’ soft-loan at first and then be recovered
gradually by charging a certain amount of annual repayment to them. This
arrapgement is to mitigate negative impacts on their financial management as

much as possible.

Most of the initial investment rely on the international donoss’ soft-loan because
of their arge amount of necessary jnvestiment, while G&M costs are covered by
environmental and wastewater fees (rom local residents and tourists as users of Ha
Long Bay’s cnvironment. On the other hand, the major costs related (o the coal
mining cnvironment is supposcd to be charged o VINACOAL while the
industrial part of the costs for wastewater and solid wasles management are
planned to be charged to the industrial scctors concerned in line with the PPP
concept. And costs for the proposed software works, such as planning, surveys,

training and cquipment, arc suitable to grant assistance from possibie donors.

(1) Financial Plan for cach the EMP Measure

The {ollowing arc detail description on linancial planning for cach the EMP

measure.
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1} Wastewaler management

This measure consists of domestic (public) and industrial (private) wastewatcr
treatment  facilities, costing more than half of the total cost of the EMP
implementation. Most of construction costs for the lacilitics are initially invested
through forcign donors’ solt-loan, while 30% of construction cost of domeslic
facilitics is cxpecled to be covered with donors’ grant assistance because of its
nature of public utility. Environmentaliwastewater fees collected  from  the
provincial residents and towrists will contribute to recover O&M costs and
repayments of the loan for the domestic facilitics. On the other hand, the whole
O&M costs and repayments of the loan for the indusirial facilities will be

recovered Lthrough charges to industrial sectors based on the PPP principle.

2)  Solid wastes management

This measure’s companenis are also public and industrial treatment facilities for
solid wastes. Theretore, in the same mannor as the wastewater management,
initial investment for construction is arranged through forcign donors’ soft-loan.
And loan repayment and O&M costs will be recovered with environmental [ees
irom local residents and tourists for domestic facilities, and charges to industrial

scetors tor industrial facilitics. No grant assistance is expected.

3)  Mcasurcs for mining

Environmental planning costs and construction costs for the pilot project are
expected to be linanced with donors” grant. But the other construction cosis are
arranged through donors’ sofi-loan, and the O&M costs and repayments are all

recovered with charges to VINACOAL.

4)  Mcasures for tourism

Except for O&M costs, the remaining costs such as management planning and
construction investment are all granted by donors. The O&M costs will be
recovered through visitor center entrance fees from foreign and Vietnamese

tourists.
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5)  Measures {or environmental resources

All the costs for Tacilities as well as construction (reforestation and rehabilitation)
works will be financed with donars’ grant. On the other hand, O&M costs should

3

be recovered with visitor center entrance fees from tourists.

6}  Eavironmental monitoring

Investment for necessary cquipments is arranged using donors’ grant, while O&M
costs for monitaring and inspection are linanced with visitor center entrance lees

collected from tourists.

7y Institutional development

For costs of the (raining and facilities (visitor center, computers and vehicles),
grant can be expected from donors. All the O&M costs will be recovered using

visilor center entrance fees from tourists,
(2) Financial Plan

The next table is a summary of the linancial plan by the EMP measure and type of
financial arrangement. Under this tinancial plan, over 55% of the total cost for the
EMP accruing between 2000 and 2050 is proposed 1o be financed domestically
withoul donors’ financial assistance. But, approximately 11% and 33% ol the cost
are cxpected to be arranged by means of foreign donors’ grant and soft-loan,

respectively.
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Sumimary of Financial Plan

| T'otal Cost by l‘ll.lﬂn(‘llal Arrangement Major Method of Cost
Measures (USS mil.) | Recovery for Soft Lo ;
under the EMP | Gram | Soft-loan | Dosmcstie- Total ull;:‘?. .:-’, i'.f)!a—;?l‘,“!’(
by || S () | () e e
N X It v e
L. Wastewater 3.8 68.2 94.0 186.0 :‘::‘\:mmmnlal wastewaler
STANRPC 3 3 - i . .
_ \.hu'\.l“,t.mcul (13 @7 _ (5()) (100) -Charge 1o industrics _
2.Solid Wastes 0o 131 542 1.3 ~:‘zl:wmlunmlal,-"wa\lvn.\'alcr
. tes
7 M‘?“?ﬁ‘ |.mm” _ (0) 1 (l?) _ (81> ] (Iﬂ())r -Charge to indvstrics
3. Measures for 2.5 26.5 249 5371 .- A
Mg | ) | @ | @ey | ooy |TChreeto VINACOAL
4. Measures for 1.5 0.0 5.2 6.7 | - Environmental fees
Tourism b (22) {0y ) {100} |- Visitor center entrance fees
5. Favi ental .
N i{?:{l‘::[:?l‘ na 2.5 0.0 2.1 4.6 |- Fovironmental fees
Management (5.-‘1.) (0) (46.)‘ (l(.)O). -VI?:;I!(I)I celnrtf‘r'tt‘n-tql)cc fees
6. Unvironmental 04 0.0 4.3 4.7 [ - Fovironmaental fees
Monitoring ® | o | {100} ] - Visitor center entrance fees
7. Institutional 5.2 0.0 24 7.6 | - Fovitonmental fees
Development | (68) . (32) {100) | - Visitor cenfer entranee fees
x L) l:‘ L
Total 359 107.8 186.9 1306
an_| @3 (56) (100)

As for the domestic [linancing component tor the EMP, the average annual
! expenditure amounts to about US$ 3.7 million (= USS$ 186.9 million / 51 years).
Compared with the total GDP of Quang Ninh province of USS 269.6 million
{cquivalent to VND 2,974 billion) in 1996, this annual domestic expenditure
accounts for 1.4% (= USS$ 3.7 million / US$ 269.6 miltion) of the provincial GDP.
Relerring to the fact that OECD countrics have spent 1 ~ 2% of their GDP as
expenditures for cavironmental management, the proposed ratio of domestic
financing is reasonable and essential to conserve even the local environment of the

Ha Long bay.
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CHAPTER 23 EVALUATION

X,
1

Approach and Mcthodology of Evaluation

As technical evaluation of the proposed the Environmental Management Plan
(EMP) had been alrcady carricd out through formulating it and its proposed
projects, the EMP is evaluated here only from cconomic and financial pomnts of

Vicw.

The main goat of the EMP is environmental conservation of the study arca, so the
key components for the cconomic evaluation are cnvironmenial goods or services,
which have been coaventionally ignored in the usual economic evaluation in
monetary terms. At the same time, the cnvironmental management  docesn’t
gencrates direet marketable  products, which would be important factors to
evaluate the financial validity of projects. Under such unique characteristics ol the
EMP, the following analytical approaches and mcthods were applied in the Study
while the conventional cost-benefit analysis with the Economic Internal Rate of

Return (BIRR) or the Financial Internal Rate of Return (FIRR) were utilized:

a) To cvaluate environmental benefits in monctary terms as much as possible,
by reviewing the cvaluation methods already developed or proposed by
cnvironmental ceconomists,

b} To collcel and make use of any related data from the existing casce studies in
cconomic  analysis  on  environmental  projectsfprograms  in - other
regions/countrics, in order (o sci out scientilic and rcasonable assumptions
for ¢valuation,

¢) To implement a questionnaire survey to local residents and tourists around
the Ha Long bay to collect morc reliable bascline intormation usctul in
applying "Contingent Valuation Mcthod (CVM)" for difficult calculation ot
intangible environmental functions, and

d) To focus on how to recover the implementation cost of the proposed
cnvironmental management  measures  withoul  significant  marketable
products, cxamining any possibility of economic instruments such as
cavironmental taxation and environmental lunding system in associalion

with forcign financial assistance.
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Economic Evaluation
Conceptual Framework of Cost Benefit Analysis

The economic analysis is integrated into the cvaluation of the EMP by including
not only dircet costs of equipment, operation and maintenance, but also the
benefits and "damage costs” avaided in the uses of environmenlal resources in and
around Ha Long bay. This analysis builds on the environmenal cconomic
capabilitics developed so far, aiming at cvaluating lcasibility of the EMP’s

implementation from the sociocconomic point of view.

For cvaluation of sociocconomic {easibility, "Cost Benclit Analysis” approach,
which is intcrnationally common and accepted, is applicd with s general

conceptual framework of evaluation cquation as below:
NB=Bd+Be-Cd-Cp-Ce

where NB :Net benetit generated by implementation of the planfproject
Bd : Productive benetit directly generated
Be : Environmental benelit
Cd : Direet cost necessary for the implementation
Cp: Cost for preventive measures for environmental conservation, it
applicd

Ce : Cost as environmental damage due to the project implementation

In many cases of productive or infrastructual secter projects, conventionally, "Be”
and "Ce¢" have been ignored as “external cconomic item” and “external
discconomic item” respectively, bath of which are regarded as unmeasurable in

manetary terms.

A major part of the EMP’s "Bd"” is cquivalent to :"Bc", and "Cd" cquals "Cp". This
is because its main targets are originally to conscrve a- good quality of
cavirenment or to further improve the environmental quality. On the other hand,
"Ce" hardly accrues lrom the EMP l'or_lhc'snmc rcason. Theretfore, the most

proper cost-benetit c'quaiinn for the EMP is as below:

NB = Be - Cp



I "Be" of the EMP is siill leil unmeasured as conventional, any cost-henetit
¥
analysis ol caleulating "NB" can not be carried out. In this context and nature of

the EMP’s benetits, the study team considered "Be" calewlation as mosl essential,

Points of Analytical Approach

With increasing knowledge of both the cconomic and environmental values of Ha
Long bay's ccosystems, cost benelit analysis can scrve as a useful tool in
analyzing conservation alternatives tor these ccosystems. The evaluation is being
carricd oul on various important aspects of the bay, namely, lishery and forestry

resourees, biodiversity, scicnce, culture, landscape, and tourism.

(1) Uscof Social Cost and Benelit

Economic data, namely “social cost/benelit”, rellecting rcal scarcity and
consumplion of local resources should be utilized, not nominal market prices used

in the financial analysis.

(2} Application of EIRR

Among the three typical evaluation criteria, .. EIRR, nel present value (NPV),
and benefit-cost ratio {B/C), EIRR is applicd to finally examine the cconomic
viability, because there is no trouble in sclecting discount rates from the very

beginning with it

(3) Dctermination of Proper Discount Rate

Opportunity cost of capital, governinent borrowing rate, and social rate of time
preference are examined in defining discount rates and determining the trade offs

between present and Tuture values of the related goods or services.

(4) Appropriate Time Horivon for Analysis

The cconomic analysis has to cover all the period when any cost or benelit acerue

from the EMP’s implementation consisting of both construction and operation
o . A & per



23.2.3

stages, The EMP’s benetits will last long beyond the period requiring direet costs
of management. However, about 60-year is used as the time horizon subject ta the
cconomic analysis, since any costs and benefits accruing beyond such a period are

discounted inta present value of extremely small amount,

(5) With-project/Without-project Framework

The analysis is carried out bascd on the nel costs and benetits, identilying
incremental costs/benefits generated purely due to the EMP’s implementation.
Natural degradation of environment, measured in the "without-praject” framework,
has to be distinguished from that under the "with-project” situation. In the same
way, any cost and benefit related only to other local plans and projects for urban
development, infrasiructural arrangement and tourism promotion should be
discriminated from those of the EMP. This is because the cconomic analysis
within the current study Iramework is defined lor the cavirormental management,
not for such existing development projects which are the given conditions in

formulating the EMP.

Monctary Evaluation Methods for Environmental Benelits

Value of Ha Long bay which is a main arca for environmental management undes
the current Study has been described rather qualitatively, in Tablé 23.2.1. The
main purposc to apply the monetary cvaluation methods is to qualitatively
measure the benetits from the EMP’s implementation, not to measurc the Ha Long
bay’s value as a whole. Benefits from the EMP’s implementation for Ha Long bay

can be largely classified into the following 7 categorics:

- Increasc of adequate water supply,

- Conscrved waler quality,

- Strengthened crosion and flood contro) capacity,
- Conscrved air quality,

- Conserved acsthetic and recreational amenily,

- Improved forestry resources, and

- Conserved fishery resources

23-4
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Patential methods for estimating the monclary valee of environmental resources
and benefits, which may result from the EMP’s impleptentation, were examined.
The next table presents a menu of valuation technigues, which have been
developed so far in environmental cconomics lield, as well as examples ol the

1ypes of cffeets valued.

Menu of Valuation Methods for Envivonmental Effects

Valoation Method Typical Filcets Vajoed
A. Objective Valuation Approaches (OVA)
By Change in Productivity  rioducivity
2) Cost of ncss  Health (morbidity)
3) Human Capital .| Health (mortality)
4} Replacement (Rcsloralmn) Cost Capita] assets, and natural resource assets
B. Subjective Valustion Approaches (SVA) |
I} Preventive (mitigative} Bxpenditure Health, productivity, capital assets, and natural
o 1ESOUTCE assels
2) Hedonic Approachc s
- Property (and) Value Environmental guality, and productivity
o - Wage Differential - Hlealth S
3} Travel Cost (ICM) . Nalural resource assets, and touristic acmls
4) Contingent Valuation (C VM) Any cffects including biological and aesthetic

values
Source: Economic Analysis of Environmental Impacts, AW, 1994

A. __Objcetive Valuation Approaches

The first set of methods in the table are the Objective Valuation Approaches
(OVA) that arc bascd on physical relationships that formally describe cause and
clfcet relationships and provide objective measurcs of cftects resulling from
various causes. OVA use “damage functions” which rclate the level of offending
activity to the degree of physical damage to a natural or man-made asset, or to the
degree of health impact. OVA in geneeal provide measures of the gross benelits,
in the sense of losses avoided, of preventive or remedial actions. The important

assumptions for OVA are:

- The net value of averting damage is at least equal to the cost which would be
incurred if the damage actually occurred; and

- Rational individuals, in order to pfcvcni some damage from occurring, would
be wi]ling to pay an amount less than or cqual to the costs arising from the

predicted level of environmental eftects.
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8. Subjective Valuation Approaches

In contrast o OVA, the second set of approaches in the table, Subjective
Valuation Approaches (SVA), are based on morce subjective assessments of
possible damage expressed in real or hypothetical market behavior. Using
revealed behavior involves examination of real markets for goods or scrviees
which are alfccted by environmental imgacts, such as air or water pollution, in
which people actually make trade offs between the environmental impact and
other goods or income. In other cases environmental impacts cannot be valued,
cven indirectly, through market behavior. The alternative is 1o construct
hypothetical markels for various options to reduce environmental damages, and to
ask directly a sample of people ta express how much they would be willing to pay
for various reductions in environmental impacts. These are the so-called

Coatingent Valuation Mcthods (CVM).

The choice of a particular method of measurement obviously depends on what is
being measured. Figure 23.2.1 presents a valuation flowchart that supgests where
an analysis might be begin. The figure starts with any environmental impact and
determines whether or not there is a measurable change in production, or i the
primary effeet of the fmpact is change in environmental quality. According to this
flowchart and availability of nccessary data for monctary calculation, the most

applicable cvaluation methods to the 7 kinds of benelits categorized could be

sclected as follows:

(1) Adequate Water Supply

The water that is consumed by coal mines and processing plants may be assumed
to equal the value that the same water would have il it were used by the residents
of cach district for other purposcs. For example, it a mining operation diverls onc
cubic meter per second from a stream that is used as a potable water supply, the
value of water is cqual to the cost of obtaining one cubic meter per second of
water from another source. This cost would likely include construction of
additional imtakes, distribution piping and cven pumping f:LéiIiliCS for supplying

the extra one cubic meter per second,

23-6
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Adeguale water srupply -> Change in cln'a-\'imnnwm:ﬂqn:ﬂily -2 I_Ium';x-r.\huhil:d
-> Rephwcement Cost Method
[Benchit)= [fneremental supply of clean water] x [Supply cost per unit water volune)
= [Incremental supply of clean water] x fUnit cost for constraction & opcration of water supply

inlake]

If the mining operation diverts one cubic meter per second ol irrigation water, the
valuc of the water is cqual (o the value of crops which could not be produced as a

resull of the Joss of the water.

Adequate water supply > Measurable change in production -> Non distorted market prices
- Change in Productivity Method

[Benefit] = {Icremental irigated srea] x {Ameant of incrementally cultivated rice] x

{Unit market price of rice]

(2) Conserved or improved Water Quality

The valuc of walcr quality can be assessed to be the incremental cost of trealing
the water so that it is suitable for downstream uses. The level of treatment depends
on the downstream use. For example, irrigation water doces not require the same
tevel of purily as drinking water, so the cost of treating water for use in agriculiure

would be less than drinking water supply.

Removal of suspended solids is the largest incremental cost tor restoring coal
mine drainage 1o suitable quality for downstream uscrs. The incremental cost can
be calculated as the extra alum or lime, filler capacity, treatment plant operation
cosls, clc. needed to treat the excess suspended solids, as compared with the
quantities needed 1o treat the suspended solids that are naturally present in the

watcr.

Conserved of improved water quality —> Change in environmental quality —> Water quality
> Replacement Cost Mcthod or Preventive Expenditore Method
Benclit by preventive expenditure micthodj
. '[Rcdu_ccd watcr potutants]

x |Unit cost for construetion & operation of water filter plant lo remiove the pollutanis]

Health expenditures and worker productivily costs are also associated with

decreascd water quality since the river is used by local populations as a source of
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Iresh water for bathing, cooking, and drinking. The incidence of morbidity and

mottality incvitably increases as waler quality deleriorates.

Conserved of improved water quality => Chaage in enviroamental quality -> Water quality
= Heahh effects -> Sickness > Loss of Earnings Mcthod

Lllk‘ncﬁl] = [Redowed iucidence of sickness] x [(Cost of treatment) + (Lost wage)]

Conscrved or improved water-quatity -> Change in enviroumental qurality —> Water quality i

-> Health effects > Death > Human Cagital Mcthod

[Benchit] = [Reduced incidence of death] x | Value of life]

(3) Strengthencd Erosion and Flood Cantrol Capacity

Coal mining contributes to increased Mooding in two ways. First, tree cutling,
removal of overburden and other land disturbances reduce the water holding
capacity of the soil, causing larger peak [lows of drainage after rain slorms.
Sccond, the scdiment that crodes [rom the disturbed tand Glls the beds of rivers,
allowing flood water to risc above the river banks. The value ol Hood damage
resulting from coal mining can be cstimated as the value of the incremental
amount of increased tlooding, or decreased flood contral capacity, that is caused

by the mining activitics.

The incremental amount may be determined by comparison to condilions in
undisturbed catchment arcas thal have similar topography, soil types, and rainfall
patterns. For example, the incremental flooding for a stream in a catchment area in
Cam Pha town can be determined by comparison with a stream of similar
morphology in an undisturbed catchment area in Tien Yen district. The amount of
siltation of the river channct and flooded land in Cam Pha town, that is greater

than the naturally-caused amount in Ticn Yen, may be attributed to mining

aclivitics.

When land and buildings are damaged, the measure of d_arnagc should be
calculated as the cost to restore them to their original gondiliqn. The cost. may
include removal of mud and dust, repairing of buildings, paddy dikes and other
improvements to the land, the cost of finding l;:mpo'.rary. éccommoddlion while the

buildings arc being repaired. Roads, bridges, pipclincs; clectrical 'powcr lines and
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other public infrastructure can be damaged by mud slides and flooding associated
with development such as mining activitics. The value of the damage in these

cases can be caleulated as cost o rebuild or relocate the damaged infrastructure,

Strengthened crosion and flood control capacity —> Change in environmental quality

=> Human habitat = Replacement Cost Method
[Benctit}) = [Redueced cost to rehahibitate damages due to mud-shide and Rooding)
= [Cost tarestore damiaged land & buitding} + [Cost 1o remove mud & water]
+ [Repair cost of paddy dikest [ Cost to rebuild or relocate damaged infrastructore]

+ [Other expenditore in rehabifitation)

Strengthened crosion and tloed control capacity -> Measurable change in agricultural production
-» Non-distorted market prices ~> Change-in-Productivity Mcthod
IBenefit] = {Agricultural area protected from erosion] x [Incremental products]

x [Unit market prive of product]

This equation rellects that the loss of revenue from lost farm production is a value
of the strenglhened crosion- and food-control capacily when paddy land is

covered by mud slides.

(4) Improved Air Quality

Dust is the most signilicant air quality problem resulting from coal mining. Dust
damages local human health, and covers roads and buildings. The decreased value
of air quality is the value of income losscs and the cost to sweep dust from roads
and buildings. Not all dust is caused by mining though. Some dust occurs

naturally, some is duc 1o other industrics, and some is causcd by farming.

Improved air quality —> Change in environmental quality —> Air quality
—> Replacement Cost Mcthod
[Bencfit] = {Reduced cost to rehabititate physical damages due to air pollution]

= [Cost to sweép dust from roads and buildings] + [Cost to rebuild or relocate damaged public

goods) + [Other expeaditure in rehabititation}




tmproved air quality —> Change in envitonmental quality -> Airquality —> Health elfects

-> Sickness -> Loss of Earpings Methed

l [Benetit} = |Reduced incidence of sickness) x [(Cost of treatment) + (Fost wage)]

fmproved air quality —> (“ha(ig:‘ in environmental quality -2 Air quality
> {lealth efleets —> Death > Huoman Capital Method

{Benelit] = [Reduced incidence of death] x [Value of life]

fmproved air quality —> Measurable change in agricultusal production
-> Non distorted market prices - > Change in Productivity Method

[Bencfit] = fAgriculural area protected from air-pollutants] x fincremental products]

 {Unit market price of product)

(5) Conscrved or Improved Acsthetic and Recreational Amenity

The value of the aesthetic quality of the natural environment is difficult to
caleulate in monetary terms, because it depends on the subjective preference of
cach individual person. One approach to assigning a monetary value 1o acsthetic
qualitics is to estimate how much the people living in an arca would pay to
preseeve them (willingness to pay, WTP). The cumulative regional WTP can be
interpreted to be equal 1o the overali value of restoring the acsthetic quality of the
cavironment. It is likely that most pcople in the Quang Ninh province would be

willing to pay some small amount to preserve acsthetic quantities.

Conscrved or improved aesthelic quality -> Change in eovironmental quality
~> Acsthetics —> Contingent Yaluation Method
§Non-use benefit including existence value)

= [Average WP of non use value of local househelds) x [Numbcer of locai houscholds)

+ [Aversge WTP of non use value of tourists] x {Number of tourists]

in addition, it is likcly that the thousands of Victnamese and international tourists
who visit the Ha Long bay arca cach year would also be \villing 1o pay some small
amount of money such as a surcharge on hotcl room rates for preserving the
acsthetic quantitics of the region. The cumulative WTP of all the houscholds and

tourists in Quang Nih would be a large value.
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Conserved o1 improved acsthictic guality -> Change in umrmnm_m:i(_lml_n; D
= Recreation > Fravel-Cost Mcethod or Contingent-Valuation Mcthod
[Use-benelit by travel cost method]
= {Average travel cost of tourists] x [ncremental nuvmber of tourists]
+ |Average tavel cost ol local visitors] x fincremental uumber of focal visitorsj
fAverage travel cost] = [Transportation fee] + fTime cost] + [Opportunily cost]
jUsc-benefit by contingent-valuation method|

= [Average WTP of use value of local houscholds] x [Numbnr of local honscholds)

+ [Average WP of use-value of tourists) x [Number of tourists)

Tourism accounts [or a high percentage of the trade of goods and services in Ha
Long city. By far the majority of tourists visiting 1la Long bay can be classilied as
‘Adventurce and Ecotourists’, they come to enjoy the natural landscape of the bay.
Apart [rom cruising through the islands, Ha Long bay offers little in the way of

ceotourism activitics.

Conscived or improved aesthetic quality —> Measurable change in production
-> Non distorted market prices = Change in Productivily Methuod
enefit] = {Incremental tovrists due o eovironmental improvement or conseivation)

x |incremental net profit of tourism sector per toarist]

(6) Improved Forestry Resources

Forests provide several valuable qualitics, including wood products, flood control
by stabilizing soil, acsthetic quality and habitat for wildlife. Potential methods tog
calculating the value of the loss of flood control and aesthetic quality are
mentioned in ltems (3) and (3) above. The value ol wildlife habitat can be
considered to be an acsthetic quality, similar to the value ol a scenic view or a

clear river.

The value of loss of timber and othee wood products can be estimated as the
overall income that would be derived from harvesting, processing, and sclling the
producis on a sustainable basis. This income can be estimated by comparing the
income from sustainable logging on land ol similar area, tree types, proximity lo
roads and faclories, cte. in a distﬁct where development such as mining does not

QCCur.



Improved forestry resources —> Measurable change in prachuction -> Non distorted market prices

~> Change in Productivity Method

[Benctit] = [Incremental forest Tand] x [Amount of incremental forest goods]

x [Unit market price of rice]

(7) Conscrved or Improved Fishery Resources

Siltation of river beds, coaslal mangrove areas, sea grass beds and othee fish
habitat is the main source of cavironmental damage that the coal industry causes
to tishery resources. Overburden dumps and waste coal storage piles crode during
heavy rain, and the sediment drains into these sensitive aquatic arcas, decreasing
their ability to support fish lite. The value of the damage to fishery resources may
be estimated as the loss of {ishing income caused by the siltation of fish habitat.
Acid drainage with low pH from mines can also harm fish lilc. But, in the Quang

Ninh coal mining region, siltation causes much greater harm.

The loss of tishing income may be estimated dircetly or indircctly. I historical
records are available, it may be possible to directly estimate the reduction in
{ishing income. For cxample, income from fishing in a particular arca in 1988
could be compared with the income in the same arca in 1998. But these results
may be unreliable because such factors as the aftect of improved fishing
techniques and boats, increase in the sale price of fish, and increases in the
number of people who work in the fishing industry must all be considered. In
addition, this dircet estimate may untairly bias against the coal industry, because
other factor such as over-harvesting and pollution from ather industrics may have

contributed to the decline in fishing.

Conscquently, an indircct method of comparison would probably give betler
resulis. Siltation that is caused by the coal industry can be isolated from other
factors by comparing present day [ishing revenues in an cstuary that is pdllulcd by
drainage from a mine or coal processing plant with revenues from a ncarby

cstuary that is not.
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Conscrved of improved fishery resources ~> Measurable change in production

-» Non distorted market prices -> Change in Productivity Mcthod
{Benetit] = [Improved or conserved water areal

x [Amount of incrementally caught fish and marine products]

x [Unit market price of such fishery producis)

Questionnaire Survey for Environmental Value

It was identified that evaluation of cnvironmental benefits, especially for the
aesthetic value and the recreational amenity was quite constrained only with

valuation methods based on the existing socioeconomic data,

So & questionnaire survey was conducted by the Consultants Center lor Science,
Techaelogy and Environment of Quang Ninh (CONSTE) uader technical
supervision ol the JICA study tcam, from mid-November 1998 through mid-
January 1999, The detail of survey specilication and analytical results are
presented in Appendix 23.2.1 and the Data Book. The following is an outline of
the survey as well as bricl analytical results based on the final report of the survey
presented by CONSTE.

(1) Objective of the Questionnaire Survey

This survey aims al collcction of enough data and information on Willingness-To-
Pay {WTP) for cnvironmental conscrvation of Ha Long bay arca of both tourists
and local residents. Some data on their impression of Ha Long bay, on their
sociocconomic characteristics, and on tourisls’ activily tendency were also

collected lor the cross analysis.

These collected data and information signilicantly contributed to the current JICA
Study, in particular to benelit calculation of conserved acsthetic & recrcational
amenily of Ha Long bay in addition to consideration on potential financial sources

tor the EMP implementation.
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(2)  Sample Interviewcees for the Survey

The survey was carricd out by means of direet interview with the questionnaire
sheets {inctuded in the Data Book) to 290 tourist and 215 local resident samples,
as detailed in the tables betow. These sample numbers are approximately
cquivalent to 0.1 % of annual tourists visiting la Long city and 0.1 % of total
houscholds in Quang Ninh provinee at present, respeetively. The 508
questionnaire sheets were properly filled in by the CONSTE surveyors through

dircel interview.

Number of Sanpte Interviewees of Towrists to Ila Leng City

Tourist Category Victnamese Touriss Foreipn Tourists | Tolal of Samples
Number of Sumples | 145 145 290

Nuntber of Sample Interviewees of Local Residents in Quang Ninh Provinee

5 i

City/Town/Disirict Number of Samiples  § City/Town/District | Number of Samples
1ia Long 37 Bong Tricu M

Cam Iha R YenHuog 27

lish Licu 4 Van Den 7
Quangla 16 CoTo 3

Mong Cai (1ai Nich) 12 Uong Bi 20
Ticn Yen 8 Hoanh Bo 12

Ba Che 3 ‘Tolal of Samples 215

(3) Summary Results of the Questionnaire Survey and Analysis

WP of tourists to 11a Long ¢ity and local residents in Quang Ninh province for
environmental conservation of Ha Long bay arca could be estimated mainly based
on the interviewees” answers to Questions No. 9 ~ 14 in the guestionnaire for
tourists as well as Questions No. 2, 4, 5 and 8 ~ 10 in the questionnaire for local
residents, as presented in the next table. These calculated WTPs correspond with

the conscrvation measures vinder the proposed EMP.
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Average WP of ‘Tourists and Local Residents for the EMP

Vorcign [Victnamese] Residents
| e ”"_“_‘. | o | Fonwivs | in NP
(1) Average WP for noo-use value CUS§ATYyear 6.2 1.2 0.3
Ttem{{)/ Mem ()= _ USt/personfyear 1.8 063 0.1
(2) Average WTP for use value USSA N Yyear 12.5 1.0 1.1
fem )/ e ()= | US$/person/year 6 0.2 0.3
(3} Average WTP in total
Hewn (1) Ttem (33 + Ftem (2) x Tiem (6) USS/HIKyear 109 (R} 0.4
= ftem () / Hem (4) = ) | USSpersonfyear | 3. 0.3 01
(1) Average Hitmenmbers persons/HIE A5 | 46 4.2
(3) Ratio expre 9\1!!5__, WT I’ for amn usc vahu % 14 21 S3
{6) Ratio expressing WTT for use valuc 1. % 61 53 30
{7) Total Ratio expressing WP cither for e 75 i 83
non-use or use value = liem (5) + Item (6) ) -

Notes: 1) 1 = houschold
2} Vigures ate rounded and not perfecily consistent with cach other, as more exact data
were used during the actual caleubation process.

About 75 % of tourists (both foreign and Victnamese) and over 80 % ol local
residents in Quang Ninh province were identificd to have some WTP to conscrve
the Ha Long Bay’s cavironment. Forcign lourist, Vielnamese tourist, and Quang
Ninh people expressed total WTP of around US$ 3.1, 0.3, and 0. 1/person/ycar on
average, respectively. These figures sound reasonable laking different income
levels of the three types ol nterviewees into account. It is also noted that local
residents in Quang Ninh provinee put more importance on the non-usce value than
use valuc of Ha Long environment, while the tourists did not. These data were

applicd 1o the benetit calculation.

Resulis of Environmental Benefit Caleulation

In accordance with these theoretical and measurement frameworks as well as the
WTPs estimated from the questionnaire survey, valucs of the benefits (Be) from
the EMP’s implementation were calculated in mionetary tenns (Tables 23.2.2
~23.2.8). The results summarized in Table 23.2.9 arc on an annual basis of 2010

which is the target year of the EMP.

This estimation of the annual benclits qmounm to .lpproxlmaldy US$ 14 million
(VND 190 billm‘n) in 1998 price, which is cquivalent to 12 % of the 1995 total
GDP of the study arca (USS$ 120 million or about VND 1,570 billion).

Environmental benefits generated through conserved water quality account for
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23.2.6

nearly 63 %, foltowed by benclit {rom conserved aesthetic and recrealional
amenity (around 16 %). This result is in compliance with the EMP’s direction

putting the most importance on water quality management.

Results of Cost-Benefit Analysis
(1) Condition and Assumption for Analysis

Inpulting the cstimated data of benelits in addition to cosis for the proposcd
measurcs under the EMP, which are summarized in Section 22.2, the cost-benelit
analysis was carricd owt. The conditions and assumptions shawn below were

applicd to the analysis.

1} Project life

The cnvironmental benelits are supposed to occur cven alter 2010 in the long term,
while effeets of discounting are almast zero without any present values beyond

two gencrations, Thus, project life under analysis was sct al 2000 ~ 2060
{61 ycars).
2)  O&Mcosts

Most of the O&M cosls that accurred in 2010 should be also expended every

additional year through the project life, in order to keep the same cnvironmental

quality level as in 2010

3)  Environmental benefits

The environmental benelits commence to oceur in 2001, in a proportional way

toward 2010, and then is consiant from 2010 to the cnd of the project life.

4) Cosis of thc EMP

Costs of the EMP arc corresponding lo the estimated environmental benefits.

23 - 16
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(2) Calculated EIRR

In Table 23.2.10, the annual breakdown of the costs by measure is presented and
an overall spread sheet to compare costs and henefit is shown. EIRR based on this
spreadsheet was caleulated @ 7.1 %. To assess sociocconomic feasibility of the
LMP, this EIRR figure has to be compared with "social rate of time preference”
which is usually difTicult to calculate so that donor agencies are using
"oppartusity cost of capital” as its approximation to cvaluate cconomic feasibility

ol their aid projects, such as:
World Bank : 12%  ADB: 10 % USAID: 8%  Japan: 7%

Comparcd with these rates, the EMP's EIRR is more than the Japanese rate at
teast. The EMP implementation is ceonomically feasible and acceptable from
social viewpoint of the study arca, both because the sogial rate of time preference
is theoretically lower than the opportunity cost of capital and because intangible
benelits of the EMP such as scicntitic, ccological, and educational valucs have not
been counted in the cost-benefit analysis. In other words, it will bring incremental

net welfare to the sociely concerncd, with social benelits outweighing social costs.

Financial Evaluation

Objective of the linancial evaluation is lo analyze viability of the financial plan
for the EMP proposed in Scction 22.3, examining whether there will be cnough
money available to rccover the cstimated costs for the EMP implementation.

Moncy necessary for the EMP implementation can be largely classified into:
- Moncy to be input for initial investment {buitdings, physical measurcs, facilitics
and equipment), and

- Money for running costs (maintenance and operation of measurcs and stall

salary).

Main components of the financial cvaluation, under this ebjective, consist ol

- Identification of the financial internal rate of return (FIRR), comparing the

incremental costs and potential revenues for the EMP,
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- Pormulation of cost recovery schedule tor loan including interests and
repayment in accordance with the tinancial plan, and
- Examination on viability and feasibility of the proposed tinancial plan, by

caleulating balance based on the cash tlow.

23.3.1  FIRR Calculation
(1) Financial Conditions tor Calculation

FIRR [or the EMP was calculated, simply comparing the incremental costs and

potential revenues, based on the following financial conditions .

1) Project lite for financial evaluation is from 2000 1o 2050 (51 years). This is
brecause of the long repayment period and necessity of continuous O&M cost

even after 2010 1o maintain the 2010 the EMP goals.
2)  Allthe costs tor the EMP are frec fraom any taxation obligation.

3)  From 2010 on, the tollowing cnvironmental tees can be collected from local
residents in Quang Ninh province as well as Victnamese/toreign lourists,
bascd on the average WTP identilied through the questionnaire survey. It is
assumed that population in Quang Ninh province and numbers of visitors to

Ha Long bay are constant cven after 2010.

Polential Environmental Fees Collected from Residents
and Tourists in 2010

N . WD . At
Sources 1&;;; ;a:f:!:tl:)l b. PopulationfVisitors | * ]I;(:‘:!(__(_‘TE::; ¢
ON Residents 0.1 oo n21gs0e b 122,000
Victnamese Touorisls (UK 605000 182,000
Foreign Pourists 31 300,000 2,480,000

4)  From 2010 on, the following wastewater fees can be collected from focal
residents in the study arca, bascd on the average WTP for domesltic
wastewater treatment. It is assumed that the domestic wastewater volume is

constant even after 2010.
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Potentia) Wastewater Fees Collected from Residents in the Study Avea in 2010

ltcmss for r Caleul: almn . _________lgg@gﬁ@‘_u_ -
a. A\ erage W'] { for domestic wastewaler freatine ot PYNID S m
b. Treated amount of domestic wastewater u nder the FMP | 16,753,500 m*
c. Fore tgnmchanb; rate in 1998 o 7 VND 13,200/ US$
d. Total collected feesf=ax b/_)_ o UST 438000

Note: * Ihis ligure is cited from "Ha Long City Water Quppl; & Sasitation Project,
Sanifation Peasibility Study, Vol 118" {(April 1998)

5)  Amount of these environmental fees and wastewater fees collected increases

proportionally from 2600 to 2010.

6) Annual charge from 2010 to the industrial scctor in the study area is
calculated so that the total charges are slightly more than the total costs
(US$ 61.6 million) necessary tor the industrial wastewater and sofid wastes

management. The charges increase proportionally {rom 2001 to 2009.

7)  The annval charge to VINACOAL is US$ 1,919,000 (= US$ 202 million x
0.95 x 0.01), which is calculated based on the total production cost of
VINACOAL, assuming thai its 95 9% is gencrated within the study area and
that its 1 % is contributed to the proposed cavironmental rchabilitation for
coal mining activitics. It is also assumed that the praduction cost is constant

during the project life.

8)  Since 2003 after completion of the constraction ol the proposed visitor center,
the following entrance fees for the center are collected from tourists to the Ha
Long bay arca, assuming that all the predicted forcign and Vietnamese

taurists cnter into the center.

'redicted Tourisis and Entrance Fees

Year Peedicted Tourists and Fees Iiquation for
(1) Yorcign (23 Pec | (3) Viclpamese | {4} Hee Annual Revenue
2003 300,000 269,000
2004 - !’mporlmlml ) Propomoml ]
2009 between 2003 USS 1 | etween 2003 { USSOT | (D x(2¥+(HDx ()
T |ad2010 and 2010
2010 ~ 800,000 605,000

Note:  2000's data are used as tourists’ figures for 2003, becavse predicted data for 20K03 is
not available.

(2) Calculated FIRR

The breakdown of costs and revenues accrued {rom the EMP arce tabulated in

Table 23.3.1 year by year. The revenucs consist of environmental fees, wastewater
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fces, charges to industrial sectors, charges to VINACOAL, and visitor center
entrance fees. The total revenue {about USS$ 350 million) between 2000 and 2050
overwhelms the total cost (about US$ 330 miltion) belore discounting. Ts FIRR is
0.54 %, which is much lower than the market interest rate in the country
(7.5 %fycar on US$ currency basis) authorized by the Vietnam National Bank
{March 1999).

This low FIRR ligure is not acceptable for usual commercial or productive
projects cargicd out by profit-oricated enterprizes so that money should be
invested to more profitable projects. However, all the measures and projects
proposed under the EMP arc for cavironmental conservation hardly gencrating
monetary profits, and arc implemented by non-profit public agencics. Therclore,
from vicwpaint of the public implementing agencies, the EMP could be regarded

as is linancially teasible, as its FIRR is over 0 % at least.

Cost Recovery Schedule and Balance Sheet for the EMP

The cost recovery schedules for the measures of the EMP are Tormulated as shown
in Tables 23.3.2 ~ 23.3.8 in accordance with the financial plan proposed in Table

22.3.1 and the following financial conditions:
- Intercst rate of donor’s soft loan: flat rate of 1%

- Maximum repayment period of the donor’s soft loan:
40 years {(including 10-year grace period)
- Payment during the grace period: only interest payment
- Tax duty: all the costs for the EMP [rce from any

taxation obligation
- Duration for cost rccovery: 2000 ~ 2050 (51 ycars)

The schedules include interest, repayment, and O&M cost, all of which amount to
the to1al cash outflow to be recovered, Grant portion is excluded from the cash

outflow.

These cash outflows in the cosl recovery schedules were cnmparcd with the

polential revenues estimated in Table 23.3.1, as surhmarizcd in Table 23.3.9. It
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23.4.1

2343

23.4.4

shows that revenues through 2000 to 2050 will be enough 1o cover the cash
ontflow as a whole, swmming up to more than USS 25 million as a bakance.
Theretore, the proposed Tinancial plan is appropriate (o realize a sound financial

management for the EMP.

Recommendations on Eeonomic and Financial Aspects
Foltow-up Study lor Accurate Estimation of Environmental Benefits

Many assumptions are introduced for benclit caleulation, which are ideatiticd in
Tables 23.2.2 ~ 23.2.8, so that further basic study on social and natural seicnce
liclds around the study area should be carried out to convert the assumed data to
actually rcliable ones. This basic study also has to include some additional
questionnaire survey idealistically for all scasons in order to collect more reliable

data and information on WTP.

Establishiment of Environmental Bonds

In future legislative initiatives relating to Hability under the Environmental
Protcction Law, a system of cnvironmental bonds should be introduced which
would cnsure that, where Hability arises, (inancial resources are immediately

available for necessary environmental rehabilitation.

Promotion of Public Participation for Environmental Control

Public participation in the gathering of environmental information and its
evaluation should be promoted to reduce the costs of implementation.
Implementation of environmental controls can also be enhanced through public
participation in pollution monitoring and in the formulation and implementation

of local plans.

Appropriate Combination of Environmental and Economic Policics

The prdb’fcm of financing pollution control investments should be considered in

rctation to the broader problem of financial sector reform and the need to increase
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the access of non-state domestic enterprises to bank eredit. Firms may be very
relaetant 1o borrow money to finance pollution contral investments unless the

combination of environmentat and economic policies favors such investments.

Control of the Fiscal Deficit

While a certain portion of funds can no doubt be financed from foreign borrowing,
GOV should control the fiscal deficit in order to contain inflation and maintain
capital prices that are conductive 1o the vigorous growth ol private domestic
investment. Given the competing demands on government resources, it will be
critical that government expenditures for environmental protection be disciplined

and, wherever possible, self-financing,.

Special Arrangement to Finance the EMP

The central government should make a special arrangement so that all the
proposed environmental tees and wastewaler [ecs, to be collected from lourists o
1a Long bay and from local residents in the Quang Ninh province, can be used

only for the EMP implementation.
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Fable 23.2.1  Universal Vatue of Ha l onz,, B.\} as Natoral and Colturad Prapertics

(D

Acsthetic Vahu
Ha !mx;, is beawtiful not only by the \ha[h ‘of its mountains, the color of its water, of the xky but atso
by the fine content of its name. Ja Long bay is a wonderful aitistic work of the natare. M is a
sophisticated coordination of sculptore and paintivg, of strength, grace and picturesquencss. Ha Loag is
nol 2 salic picce of ant work bt fncessanily changes in its appearance and colors with the time. Its
appearance is also changed when looked at from different angles, creating unusual scenatios, waking
visitors feel surpriscd. With regatd to movies, Victnamese and foreign cameramen from other countiies
such as Cuba, France, Japan, Hungary, Russia and Germany bave made aitistic documentary films on

Ha Long. The system of grottos in multiform islands in the bay are really heavenly palaces in the
worhd.

Geological Value
tha long terrain compriscs “islands, mountains altcrnated with sea depressions which are salted Ha
expanses of maogroves, and abrupt fimestone islands. This is a quite contradictory relief. The terrain is
the most ancient one of the territory of North Victnam. 18,000 years ago, the last glacicr raised the
ocean water level called the Flandrian marine transgression, drawing the plain of the bay into the sea
and retuming to the retiel of mountain islands alternated with sea depressions. After the marine
transgression reached the maximum leved about 3,000 years ago, the sea pradually retreated and the
present table level has been maintained. So the traosformations of the carth’s crust over 250 million
years from the Hersinian oragency have lefl traces ot ditferent levels on the bay, in which the present
relicf of the bay is the most sncien remaioing teerain of North Vietnam,

G

Biological Vatue e e e e
The l‘lsil[!g’lll‘ihl]]b features of Ha lmu, Tic alsa in that it has a rich, rare precious favna and flora, and
inay be considercd & zoological and bolanical garden. The formation of stone island forests in the bay
turns it into a gigantic pond which suits the living conditions of many fish species. On the other hand,
cphemera pouring from estuaries into the bay constitutes abundant feed for fish. [la Long has many
bird species in ils tropical forests, such as leatbird, dove, pheasant, picus, halcyon, black-collared
starling and little egret. The vegetation cover of the isfauds is quite diversified, including primitive and
artificial forests, with precious woods and flower species.

(1) ¢

Cultnral Value

So far, ar(harolu;,:sls have discovered fraces of pl’lmlll\'L manin 1l Lon;, ‘from the Mesolithic ag,g to
the fate Neolithic age. Today, according to archacological rescarch, it is sHll a symbol of an ancient
culture, a2 Tong culture. So there are archacologists lookivg for a national culturat heritage. The
outstanding characteristic of Ha Long culture is expressed by the presence of stone production
instrunients. With Ha long culture, Vietnam becomes the meeting-place of many typical stone ax
types. Carved images on 11a Loug pottery have their own special style. Van Don, now belonging to Vai
Hai archipelago, lying in the southeast of Ha Long, was the most ancient foreign trade scaport of
Vicinam. For Victramese people, Ha Long bay is also a sacred and long-standing symbol of the
country. Visiling 1a Long bay, lraveless can see the remains left by primitive people at the last 20,000
years. Three fanous prehistory cultures continuously developed in this landscape from the late
Paleolithic age to carly metal age. They are the Soi Nhu culture, Cai Beo culture and 1a Long culture.

Seurce:  Ha Long Bay : A World Heritage, Quang Ninh proviaee, 1995




Table 23,22 Benefit from Increase of Adequate Water Supply

Peneficin! Fumiin

o Iwrease of adequate water supply

Qu.atitative
Dusaription

*Ihe water thit I8 cvnsamed by eoal THiACS and provsSing plints Py b assamdd ko egqual the Value that the game waler woutd hae
LW ere used by the residuns of each Sistrict for other parposes. For dvangle, W a piRing Opagativn Jiverts one cuble foacter por
sevurnd from a strearn That is ueed 25 2 (otable water supply, 16 vatue of witet is gl fo the cost ol o Sning one tubic et
pur seoord of wesier from ancther sodrve, This eost woutd Likely Tnvlude consindaion Gf adlitional inhakes, distribution paping

apd even puraping Tailities GoF supplying ihe £xirs one cuble meler por secend

* If the priaing opcrstion dhvets one vubis rder per sevond of indzition wiater, the valae of the wuler is equal B ihe vilue of crogs
whivh ol not be prodiiced as a resudt of 1he Joss of the water,

Method aed
Typid Baution

Aetevtod Pxulaslion

CWater SOpplY for domeshs use => Change in ehvtrormantal quatity => Hunon habital => Replacement Cost Method
{Benc i Feliated 10 Jomesrie ustd
= [Incremsental supply of clean water]x [Supply cosk per unit wate volurre]
= flneremsrtal suppiy of clean waterf x [Unit coa1 for eoantrucEion & cperaion of wale supply intakel
Witer supply R irvigation => Measurable change in prodestion => Non distosled nuirked peives =» Change in Crodadinity Method
JBenchit k< dated 10 imdgition| = { aranental drigiied areal x fAmount of incremintaRy cultiviled ricel
x [Unit ket price of rhoe]

Drard and Assomeiion i3 Unit vatue of inaremental water-supply Troogh ioiproved water refendion ot rune sites

= $ 25 hyewr = 00025 Sinliyear (15596 prive)

(Source 1 Coastal and Murine Ervironnsentst Management for 1h Long Bay : Finat feport, ADB, Aopust 19936)
|y Fstimated ming austewiter generated ia the stody area in 2000 (Unit s m¥)

Arca Wastewiater in 2000
Slong G 5,972,000
Cami Pha 20,506,000
Toial 37,473,000
o3 Extimated mine wystowsler pepwrated jn The sfudy area in 2010 (Unlt tmdy
Arcd f Method Wastcwaler in 2010
Horyg Gl LS RALLY
Cam Fha 19,256,000
Total 28, N 00
(Sourve of b amd © 1 IMSAT, 1999
¢y Assuned dupth of the relention land = 15m
(e} Assumed wastewater volume 10 he treated under EMP in 20102 c-b = 732,000 mt
1) Predivted total grre bare Tand area within the sub-cetchownt having 1anget oul mining sites for 2000 (Unit : hay
Sub-cetchmenl Mo, 6 9 11 12 14 Total
Cross Bare Pand (including 2,776, 1,042 498 293 2820 ARy
ool rmaninp area}
Coal Mining Area 2,604 1,022 458 g B 2458 6875
Pure Bare Land &2 21 30 81 41 268
(Sourge | Progess Repor (2 March 1999)
123 AssUned Ratio of inranental indgtable area within(f) = 20 %= 207100 = Q2
() Average koval producivity of mive boineen 1993 and 1997 (Uinit - kaha'yea about TROD Kehayer
Sy Toun, District 995 1996 oy | A
2RWNE YEArs
Ha Lenp City 2840 2,943 3,010 3,030
Cam Fha Town 2,670 2,57 3030 2,763
Yen 1bunp District 2670 3,160 310 2,687
tkurh Bo Distrit 2,320 2.5600 2,40 24587
Average amony plios 2,625 2813 2,915 54

(Scurves : Planning Diviston of Agrivulture & Kural Davelopment of NP, Fobruary 1999
Annuat Statistics 1936, QNP Sratistics Depariment ; and
tieal Data of Agrivuliure, Forestry and Fishery 1985 - 1995,
Statistical Publishing Mouse, 199¢6)
(73 Price <f fice In By Long and Care Pha = WND 2,200 - 2000 g o VLrage 2600 VND Y {1597 price)
{Sousce = QNP Financial Department, 1993)

Eanpured Benefit

Applied Fagrtion and [[Bore D laiod 1o domestic use in 2050)

= [Tnwerermentad supply of Ciean wiuter] X [Supply cost por unit wtes wolure]

= [lwrerne it al supply of elean wuter] ¥ fUnit-cost for constrntion & oporation of wiuter-supply intake, el

santefd= 1,203 US&year ¢ 1996 prive)
{Berehit refuted 10 imigetiond

= [inurermental ind goed erea) x [Amount of incrementally wultivated rive] % [Unit muoike price of riced

=fxgxhxi= 225,840,000 VNDyear ( 1997 price)
Toral Bentit 30473 UsSlyear (1968 pricey = 403 42 160 VNDyear
frora Audoguade Water Vsing 1he finuncial duta a5 such s
Supply in 2010 Year 1995 1996 1997 1958
Avrage Generat Commadity Frive Index in Victnam 1025 1019 1622 1040
Avurage Foreign Facharpe Rabe UNDUSSH 11,025 11,03] 11, 4% 3,200

1Sowroes ¢ Vienam 1996 Staristic Yearbook ; Vietnum 107 Statisthe Yearbook |
and Quung Ninh Post Office No. 168)
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Table 23.2.3 Benedit frora Conserved Water Quatity

Frdhaticl n
Nethad and
Tyl Equation

O 'l‘w value of water q‘mhf\ an be peensed ta ke the rreinpatal cost of eaty

Conscrved wa'es ! o . 7—1

+ The ipcgencental cost can be eleulated 58 the £18ma st or linee, fider capadiy, keshizesnl H.u.l or-fr_ﬁ:r\n costs, pte, necded o beat the exorsy
paltrants, as comopared with the g mettics Leeded 1o Ueit the suspended sotids that 30 o Lrally presend in the water,
* Meakh expendhutes atd worker prodoctivite costs zce alsa insedd; -?(-d with decyeased water ganlity sinve the Averis used by hovdd poguls
et ¢f fresh wated for batli Lidite and montality juevirably inererors as waberguality de'e
ned water quality =5 Chanpe in tmizon =» Replovement Cox 'Wflhod
1Bene Gt Frann pofiatant shufsroeaty

= [Redure$ witey pollutants] x fUrd) cost for cotatin tiva & of seraon of wiler GHer plant 1o remove the polhitaets)
Consenved water quality 3> Change In epviron petad quality => Water quality => 1lealth effeds £ Siclness => 1053 of Farplngs Mothod
[Pt e 1 redaced poienis] = [Redaved invidence of sicisess]a i Cost of treatroey ¢ (Lest wapo)l
Conserved wuter quality =3 Change In endronmental quaity &3 Water quality =» Health effects = Death => 3lumea Copital Aabed
_{Benefit due io reduced dearh] 3 [Redaced Inddence of death] x {Vatoe ol ife]

y, ceohing aid deinking. The i

£l quakty 7= Wat 2t qu

Cons

Foro Conserved

TDrasand (a1 Run oft Water Polluticn Leads inte the i long By in 2000 without EMT
Asstiroption __Pelntant BOD | <OD Suspeaded Soli } T TontNmegenaTN) I
Liosds hrda] 10500 | 3020 PR i ﬁw'rx,o I &_sg__
o) Run ofl Water: Follition Loads inta the 3t lonp Bav in 199697
Follvaa ] t00 | coD Sinpended Solids (55
oah Agtdan)| 9220 | 21000 241,600
(S{\u:\x of 22nd b : Progress Report (23 March J95%5)
i} Bollotant ahatenent in 40 necessary to ronsenve the b0 watrrqualig vl ofthe Ma Bomp Boy e (ad b))
Pollotant | ROD | €OD [ Suspend { topen (TN Fotal Piosghorus (T |
Legds rdion)] 5720 | B3SO nxo X I .
rdi Paticuts of witer 2efated divesers in Ha Long aity and Cam Phatevain 1wl =
Source : ONF Sleatth Deputuent Aumist 18
o) Tetd populaticn of I Lop g ity and Caso Tha townin 1936 = 01 RA% persuns
(1) Predided 1ot popatation of Ha Long dty and Car Fha bewn in 2010 = $71,871 peisons
{Soucce of ¢ and £ Foatile YD, Utesirg Repodt of JICA Stdy, Bevenber 195%)
(13 Fredicted gationts of water telated diseases in Ha Long city and Care I'ha fown in X80 with EMP irnph mentation = dx fle =
4,373 personstyear
W) A rra s increase rolio of sup-off wated poliBien boads inta the 1t Lonaboy betwten 199097 a0 d 2010 without EMP iinpleaestation
Pobutat { sop | cop | s | TN TP | Aversge
T hareose Roe=alb | BB | - TN T [RYE | 1.31
) Predicied paticuts o muter telated diseases in Ha Lonp aty aod Cara Pha tawn in 2000 95theut EMP implemnenteton = ax h=
S8 personsTytar
(i) Assarned gveraze days of Baspitahzation of the patiepls = 7 dayr'poticint
A} Asswned averape visits 1o diwdors for medical teahaent = 4 visits patiesd
{1y Average cust 1o hospitalization around Ha Long City = 410006 VND day (1598 price)
[} A erage e dicd teahiseut rostin e provinee = 25008 VINDS s (1998 price)
rn} Average wape re'e aromd laLong &ty = 410,000 VND reath (1993 price)
(Source for 1 - n 2 ONP Finanedal Deplﬂ!nent_ 1958y for VD 1,356 houry
2oy Rabo of kibor force § over 15 vears cid) of the pal..tr-u =417 =407/ 0= 0.4 fn 1308
p) Rate of death out of water retated diseases patients =013 % = 0137 100= GO0 ) fn 130
eSourat of o and ot QNF Hhealth Departroeot, Feb. 990
(@) Avtraes Lt Cost 3o Abote Water Poelffuting Losd throgyh Swople Treatment Favilitles fin | 963 gopice) N
Pollutant | GO0 | €OD Suspended Sobds (68) | Feld Nnogn{@Ny | Totd l’b«“'sghoms Th_ |
[Comastrgd 2| o 0.0 i [ 1
{Sources @ Adjusted [oe Viemamese econcinic sifuation baking acovunt of dffurent forchm exrbange retes, com rn:nr'y price
bevels and doraestc product leveds, based on duta from the Sudies o teonnent costs for rural area 11555,
Kowa tale 1 1992) in Japan and the Mo siver in China {19973 85 well as "Ceastal end Masine Envirerumeatal
Manapernect for Ha Long Bay : Finat Repo™, ADB, Aupust 1956}
1) Vienarnese be value = Average Bfe valie in develnped covrtries x 19 % accounting differerd GOP = 5.4%4.961,793 VAN (1998 pioe)
Source Life Value in Developed Covntries Watue i 198 VYND prive
LWERADB NS 4,500,000 US4 1e (193] price) 4,598 45,000 VD Ve |
2 World Bank [1995) 3,000,000 LS Tife (1207 price) 34.008,000,000 W ID Kfe
3. Sioafl and Kazimi (1355) 6,550,000 LS $41e {1994 price) 73.992.411.393 WNOTle
At e SAEIZ617.93) WVIND Wfe |
fRoures D 1. Economic Anadysis of Ervirenmental Lopais, ADBWE, 1551
2, The Cost of kracton = Valuing the Econaon y-s¥de Cost of Fruvironmental Dezadation in Idiz WH. 195
3. Sraall 204 Kazioh, On the Costs of Alr Pelluton bors Motor Vehicles, Jousna? of Transport Econoics and Poficy, Vel 25
(3} Reductior rate of water related diseases tieouph improved woter sapoly and sunitaion = 23 % = 23/ 100 = 025
(1} Re doctirm 1a%e of water refated draths through improved witet supply and sanitation = 5% =657 = 0Es
{Seuree of $ and 1: WHO studies in 195). The Cost of draion : Vahing the Econumv wide Cost of Envirormectad Degradativg in Inifia, WE, 1935)
() Kecovered manymane asea yoder EMF irnpleruentaSon in 2010 = 30 ba
v} Bollutaat Abatement cape ity of Welk Presenved Natural Weilands (Manmovesy in 12 Lonz Bay
V. Exchargtd warer volume at wetland = 1.3 n*ba'duy = 1,500 Phaday
Tullutant BOD 55 | B TF
¥ Rangz of Cortent in Bay {2y Op-212 10~ K 28-62 -
3. Averape Contenst in Bay (meTy 03 4 4% 15
4. Range of Abaterent Rate (%) 0.0 50 - B) 2.5 30 - B
5 Averspe Abutement Rate (%) /100 95 %) 04 2
6Aba'emenl.lmoualﬂg%a'ﬁav'=I: 3x %) [ 4065 234 1.47
. (Sausce 2 Task and Dotz Reguirersents of Lacd Lies and Kechanation Study, HIO, 1%7)
rwy I is assoraed that Soads of CODL T Nand T P are a'so reduced togrihes with BOD abatroe? in a sieflat 1ate, So abaternent cost fop QO
TNand TP oast igmcd-m pros ent muliple covpfing,
Apclicd Equwasion i Benr 61 fom goflution abaterment]
and Estimared = [Reduced water pobutants] & [Uni? cost for eonstruction & oprration of water Biter plaot, ¢1e. 1o semove the poliutants)
Benclhr _xfexqéuxhem 60{v!.q‘|ltl'55 d-NOh*vfnr BOD and 559 ! B SCEXSE U Yryear {1098 pricey
H T Bare Ot due Vo seduced patients]
= [Reduced incidence of sickress]x li('r:sl of treatipent) # (Lost %a;x)l
=h-pssafist+kameanixnf2s dqs)- 1,155, 330004 WNDyear {1998 pced
§ Bere it due I seduced deak)
z [Reduced incidene of death] x {Vatue of Efe] -j Epxixpus= GV 036,707 WND o (108 price)
Total BeneEt '

D0EL500 L8y ear (1998 priex) = P20,278, 794,120 WNDlyear (198 price) (VD 13200155y

Water Quality in Xt
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‘Fabte 2324 Benelit from Strengthencd Exosion and Flood Contyol Capacity

_Benfioial Fynticn St r Jon atind Bloeed o

s
Desavipion

Sl g cord TP es (o i vased fIooding 60 L0 wWoys. Fisl, ek (Tng, 1R
e wuter Todding copacity of 1 s0l), vousing L per peak flows of deabnuge w0 er raln stocns, Second, the sediment that ciodes from
e Euturhid Tind GilsThe beds ef Fivies, attoaing fond water 10 rise ahin (he fiver barks, The value of Nood dimuge sesulting Gopt
ool winie g vtue of ehe incror it aount of inarcased Dooding, o dewressed focd cordrol capacity, that s cecned by the mining
activities,

* Yhe incremental arounl py be detenined by comparison 10 anditions in undisturbed carchiment areas that Tuvt similar 1oy aphy,
seil 1ypes, and ednfall patrarns. For exansple, the incremental Nooding oF 2 streem in a catvhment area i Cara Fhatown cen be
dertrmined by corparison with g stzeam of shmilar morghology Inanundisturbed catchuvent area in Hien Yen distriat, The ansourd o
wiltaticn of the river charne! and Docded Land i Cam Pha town, Wit is et er han ihe naruratly-coused amount in Tien Yin, may be
shinibuted to mining wtiviries,

* Whish |und aned buiidings are damged, the measir of damage thould be culoulaled 25 the Cost 10 restore them 10 thelr oFlging? condition.
The coad oy include semoved of mud wrnd dust, repalring of buitdings, paddy dikes and other Ivproveenests 19 the Tand, the cost of
Fadieg 1ungorary acvony sedation while the builhings are being repaired. Rouds, bridids, pipelines, eleutrical power lines and oihir
dputlic Infrastrovture van he araged by nid slides znd Nooding assevialed with developnant Such a8 nening aaivitics. The value of
1he i p i THESE Canes wan BE eiouhited as cost to seblild of relovate the Juniiged infrasinurare.

* The lass of revtrue from fost farm proaddion is avatue of ihe seingthencd erosion- and food-control Swpavity when poddy kand is
vonered by pud stides,

e

Seleted Daluation [Strenthened erasion and fiond vonirol capecity => Chinge 0 conieruental quality => Harin habital => Replavement Cost Methed

Afrihed and
Typical EQuation

| Bere £ doe 10 reduced daneaed
= [Redsoed cost 10 rehabilitare dwmigis due lo mu-stide sod Bacding)
= [Cost 1o restore demapisd Lend & buitdingd + [Cost 1o rumeve mud & water] + JRepoir cost of padidy Qkes]
+ 1C0s1 15 rehuitd or rdovate danused infrastruciure] + [Other exponditure En rihobilitasion]
Strergthened erosion and Deod contrel copavity =3 Measurable change in agyioutraral production
=3 Non-disoned markel prices => Change in Prodeddivily Method
[Berein relined 1o sy iculture} = [Agiaiitarst area proteded From arosion K flnaendit of prodocts) x [Usit marked price of produd]

D it aod ASsglon (o) I 18 wssumed (ha during the heavy ratn stonn, erosion of soif from several deforesied aress ICTUEinE overburden dumiging site resulted

in heany siltarion of the rhver, clopieg of wulersupply intokes, and soaTely dumages on jocd howses and boads, Deforested cutchment
area hos raited 1he Fiver bed bedew 10 The sranll stream Junction, o has resulted i niuch eaier @rasiities of ranoll ducing heay rein
gias Then, il contribures 10 Doading on some agrlovitur ol bend.
B Averuge covurmence of the beavy rein stonts Tie ¢9) beiween 1965 and 1997 = 2 everlsycal
Romrce of hye,e,h and s Sub-department of Catamity Provuntien and Dyke Marageewat of NP, Febpuary 1999)
(<t Average paher of warer-supply intekes dirnaged by stones inshe sludy arca betwecn JOU5 undd 199 12 irfakesfevent
3y Estimated aWTape Fopaie-work cost foz Indakes =
\Soreer ; Saraple Methods for fatimaring Praironmental Damuges fof the Cozl Miring indusiry in Quang Ninh Province,
3 sepim nsterial, UNDPVINACOAL, Jane 1803}

{2y Averupe number of hovses 1001y dumaged by stomas in 1he stady arez beiween 3935 and 1997 = 1A housestevend
03 Assmed sverage are of the danoped hovses = 53 n2house
1 F) Average unit price fos hoosiog conslnetion (in 1996 price)
Fouse oofegory [ Tl | Ciosii | Clawhv | Temporaybouse | Avrage |
Unit prive (v Dim?y | Sso00 | e | s25e0 | 255,000 | _snsw |

(Sourve « k8 Long Cily Water Supply #nd Sanitstion Projea ; Sanitation Feasitility Study, Vel RIB @ B for Proposed

Warte Watet Trew'mwnt Sies, DANIDA, Aprit 1958)

Ry Avtrege Jongeh of zeads 1otelly dirmaped by sionms in the stady area butween 1568 and 19497 = 6 kmievenl
(1} Average lotal oost of road relocetion = SOOGD $%em {1596 pricey
(Sowrce : Coustal and Martae Frvironmenal Manapement For s Long Buy © Firal Repon, ADB, Augast 1995y
Uy Avirege ¢xchange Fele in 1996 = 11,021 WNDLSS
%y Geaers] conmodily price indel in £nd 1990 (when 100 Lor 1990 = 1029
1y Grerral copunadity prive indok in end 1997 {(aben 100 By 1992) = 1032
¢ Sourve for j ~ 11 Quarg Nirh Post Office Sendees No. J68, August 1%68)
) Peedioted suspended solids ieto the s Jong Bay in 2050 witheat EMP bmplerment dtion =
ny Suspended sobids into the Ma Jong Bay in 1956/97 =
1Source of mand n: Preges Repont (25 March 1999)
[y Suspemded $01ids redution in 2010 pecessary 1o vensene the 10567 witer-guatity kel ol whe Ha LingBay=m-n=
31,200 kp'duy
£ Berement ] exteal of erosion ard 0003 in 2010 withou! EMP implementation =/ n = 133 times
1 Assuined reduction rate of setl troston and Rood 1ike (a) in 2010 due 19 wutershed punepenent fncluding replardaions o fm =
(LR}
359 ha'cvent
90 kpha'year

272,200 kg/day
241,000 Fpfday

‘1) Average paddy ates Tololhy damuged by storms in ¥he sludy area between 1995 and 1997 =
L5 Average Tovel produciinity of rice beiween 1955 and 1997 = about
(Scngees 1 Fhonirg Division of Agrivuiture & Rural Dovelopment of QNF, Febroary 1999
Anpatal Statistses 1966, QNP Statisthes Departnsrd | and
Statisticel Dits of Agivuliore, Foreatry and Fishery 1985 ~ 1955, Staristicut Publiching Yhouse, 1956y
1y Averere prive of rive in Ha Lorg and Camn Pha = WD 2,200 - 3,000 kg O7 BVErage 260 VNRER{1997 price)
{Source | ONP Financial Depuriinent, 1953)

15,000,000 VRDInLke {1997 grice)

Applicd Eguation
ard Tarrwied
Beochy

Ffienefit due to reduced damoge}
= IReSuved cost 10 rehubil

te damoges duz §o pasd-slide, Dooding, €12 )
= [Cast Lo restore Ganwped Fand & building] » fCost 1o remove niud & witer] 4 §Repair cost of paddy dies] :
Co + [Cost 10 rebui il or selovate dariped indasticture] + [Othes expenditure in sehuhiliiion]
=[bxfcxdxk/trexfug+hrinjdrprg= 2553514, 139 VNDyear (1996 pice)
[Benctit related 10 apgioutiure] . .

= {Agiaulture! area protevied from crosion) k {nwremental prodicis) x (Lt purked price of product] .
(hXFASAPXPXQ= : k 3L372,724,152 VNDyeur (3997 prive)

Toial Benelit Bom

Sirer i hened Frosion A

and Fiowd Conird
Capaity in 2010

25458 USSyrur( 198 price) = | R M6LR54,407 VNDyear

~p the finanvizl dite assuwh t : - '
Year 1955 | e 1907 158
Anttage Goreral Comvondity Price [ in Vietnan 1025 e 1032 1044
Avirope Forehym Pt Rate fWNDUSE) VDR 11.03]1 1134 BRG] -

[Scurces + Vietham §996 S1aiatic Yeurbowk § Vietraon 1997 SLlistic Yearbook § ard Queryg Ninh Pest Office No 163y
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Table 23.2.5  Beucfit froms Conserved Air Qualily

_Bere kil

Corstovedait guidity

Qualite
Resuaripinn

Vigu s 1he most st {ai quatity problem Fesuling from voal nining. Dust domages &
Jeareased valoe of 31F quasiy is the vabie of Incomie bosses abd (he o0t 10 swiep dust from ros,
thowgh. Roite st oocurs naturally, sorne 18 due 10 other irabasteics, and some is ciused By Tanndeg,

Retented Pvaludion
Aethod and
Vypieat Fguation

lr{:r',rmcd i quidli
[Besief 3

=3 Change 16 €rv fonmenta Gty =3 air quality => Replacemsent Cost Mcthod
ve to e diced dunege]

= {Reduced cost 13 rehubdilitare physival dapes due to air pollution]

= [Cost to sweip st fron conds and butegs]t [Cost to bl ef relocate danaped paklic gonds]

+ [Oubir expenpditure iy rehubiditation)
lregewved air quality =3 Change in envitenmeatal uatity => Alr quality => 1lealth effeuts => Sivkness => Loss of Farpings Method
[Benctit due 18 reduced parieals] = [Reduccd incidence of sickness] x {iCost el e manty + (Lust wige)]

In prwved ar geally = Clange o owlronnental quality =3 Alr quatity =2 Health e%ats =2 Death =2 Himan Capital Mithod
{Beteft de to pediced denh] = [Feduced incideace of deatht x [vaive of 1.%)
Imprane d alr quality => Meuserable change Inagriauliueed prodadion s> Non distoaned raket peives => Changein Prodactisily Motkod
{Beretit retated w aricudbure ] = PAgiouliural prea proteated frone sl -polla «n1s] X [1ncpe mientat produds] 8 (P nit maskel price of praduaty

Doy s A i [(a) Assuined [lal £XpemBrare to be spent 10 St pATe comstant (Tuck Arafthe rouds i Cim Pha fown = 6,000,007 VND yenr { 1998 price)
(b Acsined Wl expe naditare 10 be spenk b Slean dust on the walls of putlic buitdings i Can Pha towy 4000000 VNI jyear 1993 price))

(Source of aand b2 Sacple Methods for Estimating Divirormental Damiges forihe Cout Mining Industry in g Ninh
Frovinee, a semimr nederih, UNDPVINACOAY, June 19704

(ey Assrned Jecremental rete of the coal-reluted Wack trafGe Resugh the environreatal reatation = O {10 Ty
[y Assumed devrcraemal rote of the dust froay eopl mining aed by means of revepetation = Bom 3/ dwa O3 (3 )
, e Bpe n_:u_"m A% Lok in 2010 (ki dayy |
1. Without EMP (no 2dditional revegel ticon) 238,000
2 With EM P {additional revegalationy 164,100
1 Eed of EMPrloreduce S8(= V- 4000
(Souree @ Pregess Repodt {2y, March 1999
(e Patients of respiratocy diseases in s Long ity and Cary Fha town in 1967 = 3424 peeonsyear
1Source 1 QNP Health Departaent, Aupgast B238)
¢ [ Tetal populition of Ha Long oity and Cam Fha town in 195697 = 291,887 porsons
() Prodicred total popubation of B Leog ity and Cam Phatosn in 2010 = 71477 persons
(h} Coal mining prodedion in 1097 tilang Goi @t Cam phay = 2,720,000 was
(13 Predicted oot mining production ia 2010 (Hoeg Gui and Catn Py = 11,730,000 1uns
(Sotirves of F~ 12 Progress Report (29 March 1909 [ IMSAT, 1959 and produdion dsta by Pham ¢t sl 1997)

(i Erease ratio o poliunion loxds between 1997 and 2010 wishout EMP mplementation = it h 1.52
(ky Predicted potieras o€ wie-relafed diseases in bl Bomg Jiy and Cam Fhatosanin 2010 withEMP rplementtionzex pff=

D059 g rsonsiyear
1) Prediared parients of airzekired diseases in 11a Long city snd Cans Pha fown i 20010 wihout EMP Implomintdion s jxk =

13,770 porsorsiyenr

ra) Assurned averuge days of hospitalization ol the patients = ¥ daysputiont
(0] Assumed avers e Visits 1o doctors R medice] restment = 4 visits poticnt
Lo) Averape et for hospitalization around Ha Tong City < 10,000 VXD day {1998 poice)
L Pl AN Cragy edical reatme i vost R the provinee = 25,000 VNDNIST (1958 poive)
) AVETage warg Tade around Ha Long city = SHLON0 VNDmonth { 1958 prive)
iSourve for o ~ q 1 QNP Financial Daparmen, 3998) for VND 3,730 howr)
1y Ratio of Labor Force (over 15 years oldy of the putients = 6D.9 5 = 60,84 100 = 0609 fin 1953y
<5y Rite of Jeoth ot of air-rebuted diseases pitients = D33 =0357/100= (O0AS {in 1908,
i Souree of T apd 5 QNP Tkakth Deparimient, Feb. 19949
1 Assurced redution rete of rive production dee by dust from oot mining industey = 0.08 %6 = 0.084 1 00063
§5ource 1 Van Jes Eerden, 1937y
Juy Assumed e ed arca of pady Tand along the road under the situation fiFe () = O
{Source 1 QNP Trosportation Deparimerd, Fob 1999)
vy Average Toval produdivity of rice Deiween §994and 1996 = uhout 3800 kphalyear

| Sowroes 1 Planning Dadsion of Agicutiwre & Rurd Dovelopuieot of QNP, Februwry 1992
Araund R1atisHcs 1996, (N Statistics Dopartmens | and
Stalistice] Data of Agricutture, Foresdry and Fishory 1985 ~ 1995, Srarivtivat Puhliching flouse, 1696y
w3 Aveage prive of rice in 112 Long and Curn Fha = YND 2,200 - 3,000 kg O VLIS 2600 WND kg (1997 paive)
i Sorce 2 QNP Flinancial Depatment, 1958,
iy} Viclnamese life valut = Aveege 1ife value in developed oounirics X 30 0 aovounting Jiflererd GDP. 5,484,061,793 VN3 Tite (1958 price)
(Sources t ADBAWE, 19238 WER, 1995 { and Sin il wnd Kz 15095)

Appizd Egadtion snd |1 Bendfit due 12 Fedooed dantage ]

Cuipnated Benc it

= [Reduced sost 1o rehabilitate phystoat dunuges Jue 10 i polution]
= {Cos 10 sacep Just from roads and buihiegx] + §Co 1o rebwild of refovate Sumaged pubiic gods)
+ POther exponditure in rehatl
zaxcrbad= 1E5LO WD yeie 12
[Pene it due o reduced putienis]
= [Reduced incidenee of sivkaesshx [(Cost of Geaimenty + pLost wuzey]

S(-KXfmMACEnXp TNMAGSI5) = 14,320031 085 WND year | 1998 price)
y el due o resdeced death]
= pRedoced incide roe of death] x fValue ol Wfel = (1-Kixsxyxe= SO EFRISN VN D year ( 1SS gprice)

1Bene B retaed To agnioulture]
= {Ag et ares protected fom sirpollutanis] x [Ineremental products] 1 L murket price of produnt)

={URYV KWL= O VXINyes (1997 price)
Total Benel (rom 1,770,208 USEyear ( 1993 price) T334, 730,338 WND year (VND 132050059 -
Consened Air Cuahity :
in 2010

23-27




Table 23.2.6  Benefit from Conserved Aesthetic and Reercational Amenily

_Lercfiviul Tundticn,
Ol ilative
Deseription

Conserved nestheric and gevreational amemily

* The vabut of the aesthetis quality and pecrention ki r'?l;de';E’;\;ﬂl 10 waleulo

preference of euch individu peron. One appsach 10 #55iTing a RODEary valut b Yoty and nmenity is 19 estimate how mach the
peopie Ting in an arca wonk pay 10 prestve them fwaltinmess 10 pay, WY The cunaila e regionid WY con be interpreted o be
equad 1o the overal vatue of restoring the aesthetic quatity ond urmndy. b is Bikely ihot ey people in The Quang Nirh province
winghd ke 2illing bo pry soine o mound 40 fresene These ereiponmental qualities.

* T sddition, i1 s Fkedy Dt the thousands of Vietnamese and intomutioead tourists whavisit the 11 Long buy arca each yoar woulkd
a0 be willing o pay Soime sril] amount of moncy such 28 a surchanee on hol ] rocen rates for presening the sesthetic quantivies of
the repen. The curnulitive WP of all the houschalds und 1owdists n Quang Ninh would be 3 Tare value

* Toursin soairts for a iph peroentige of the Trade of gaods and sendees in Bl Lorg city. Tty Tar the nwjority of lounsts visiting

M boeg hay oan b classified as "Adenture and Badogrists’, they vore 10 eroy the paturat lmntscage of the bay. Aparl from craising
g the istands, B Fong buy offers Jittle n the way of ecvbourism activilies.

in meactany lems, heoanee it dopends onihe subjedine

Setected Dvaliuntion
Method ard
Typical Faustion

Corstaed seatienic and recreational arenily => Cheape i evironmental quatity =3 Aesthetics 2> Contingent Viduation Method
™on-use bonefit inclwding existence vihael
= [Avtmge WP of non sse vedee of foce! houscholds] x [Nwnberof Jocul houschohds]
¥ [Avirspe WIP of non use volue of touristsdx [Nunker of 1oriss)
Conse red sesthetie and secrationat amenity => Chanpe in eraironmental quadity => Recreation => Contingent Viduation Meched
{Use-teneft] = [Averege WIP of use velve of Joce! Louselucdds) 1 [Ruober of local hotisehelds)
1 [Averege WP of wse=velue of tourists x [Nunber of teurizis)

Dita urd Assunpiion

12y Predided pogalation of the whole Quung Nich Pasiece in 2010 =

(Sowrce : Urtsn Davelopment Plan in Quiny Ninh Frovince 1995-2010, 1995

(1) Predicted murber of Vietnasese 1ourists o the stady azea in X040 =

o) Fredicted nunber of K touris!y 1o the stody aea in 2010 =

{Source of band € ¢ estimated From duta of QNP Tourdsm Depattoent, Fibesary 1939)
() Average household (HH) menber of Quang Ninh province =

(e} Average household (HH) membes of Vietnanese tourists =

(D) Avtrspe WIP of QNP resident househald for constved anxenity existence of the stady area =

{E) Averupe WP of Viefnumese tourst househed for conseeved wnwenily existence of the study aréa =

1) Ratio of ihe QNP households whivh pul ¢xistense value Lo the consened ame mity in the study area =
(i} Average houschold (MH) menbet of furelm towrdls =

{1t Averape WP of foreign tourists for consenved amenity existence of the study area =

Y Ratio of the Vietnamese tourist households which pot exitence value (o the conserved a-¢nTy i the study atea s
1) Ratio 6f e Toreln kourkst househedds which put existence vatue 10 the crnsepved anieniy nhesrdy atea =

() Aveiage WP oTONP 1esident household fof use of the conserved amendwy of the study arca =

1) Average WTP of Vicinamiese tourist household fof use of the consesved amen'lty of the stdy arcd =

1,219,200 pemsons

05000 proons
SO0,000 goons

4.2 persons 1
46 persons 1R
0.3 USSP Uyeur (1988 price)
5.2 US$ 30 year (1998 prived
. DS (52
A5 persoas 181
6.2 USS 100 yeer (1998 pace)
021 (20 %)
0.1 (14 %)
1.1 USS1BIyrar {1993 price)
10 LS00 year {1998 poive)

(o) Ratio of the QNE househoids whid put use vulie 1o the oonsenved ainendy in the srudy area = 030 {30 %)
(b3 Averzge WIP of forein towriss for use of conserved anserify of the study ares = 125 USSR year (1958 prive)
() Ravio of e Virtnamuest onrist honseholds which put use value to the crpserved sneniy in the shudy xta = 051 (A3 %)

L xy Raio of the farelym tourks households ahhh put use vibse to the conserved anienily 1 Ui study atea = 061 (63
(Soume of & - r: eslimeted dota buted oo the resuits of "Questionmaire Sunvey on Willingness Lo Pay
for Envisonme ntal Vatue®, JICA study 1eam, Junuary 19993
s} 1 b mssuresed thit al) the tourlsts ik i Locg by repden with Ul Taiibies,
(3 B b assumicd s Uae saze rrio of popufation i §lanei as beos (8) has the san.c WP fon the exietanioe vatue as fein (g, at least.
1w} Esternared popidution i Hanolas of 2110 = 2320,000 persons

tied Fquation and
auted Lenelit

[Non-bhe Benefir incloding Fxistenee Vatae in 2010]

= [{Averspe willingmess-1o pey of non-use value of losa! houreholdsy x { Numibee of Jouut howseholdsy]

+ [{Avge wilingress1o-pey OF non-vse value of louss!syx € Nurder of 1oansts )

sfxhxa/d+gekabfesindxcfispxkxutes 432,242 USS/ytar {1993 peie)
U Boreft in 20107
= f{Average witlingress-topay of usevniue of Joval houscholdsy 1 ( Nurihir of lova! householdsy)

+ [l AV rage wilnmess 10-pay of use-value of tourists) x { Bundr of 1ounstsy]

amxoxafdsaxgxblfesprexcli= 1,903,433 UsSyeat (1993 prive)

TFetal Benelit from
Corsenved Aesthetic
smd Fecreutional
Anerity in 2010

23300625 USSyear (1998 pricey = 30856,254, 150 VD Jear (VND 13200158
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Table 23.2.8 Renefit from Conseyved Pishery Resovrees

- ] Comserved fborylesmrees o

VRiation of tiver beds, constal mian gone sreas, «a grass beds and other b habitet i the fain sontoe of envizonmental dhone e Lhat
1he conl induntry causes 1o finkery resoutves, Ovrburdin dumps amd waste coad worsge pales erade during henvy raln, wnd the sedusont
Qiains into these s nsitive aquiath: atens, decreasing 1helr shility b support fob Kfe. The vitve ol the damagy 1o fhery resources iy be
timated s (he 1oss of [hing income vavsed by the siftaton of fish habitst Acid deainage with 1o pIE fram rines can also b fish 1.
Rut, in the Quing Ninh cod mining cegion, siltstion ¢auses a pauch jgeatct b,

¢ Fhe loss of Fobing income nuy he etimared direutly or indircatly. W hinlorical recorsds are avallable, B may e possitle to diently
exinite the seduction In fislng income, For example, income from fisking in 2 posticetar area in 1528 cquld be compared with
(he income in the $ame area iy 1908, Bt these risults may be uneedintle beuse such fctars as the affedt of mproved flsking dechnigues
and boils, inereass in the sae price of fid, and ivreases in the punbir of people who work in the fishing industry must all he conshlored,
Ta s d5ition, this drect enfimate ™oy wnlairty bins apdna the cout Industry, beciase other fitor such as ever harvesting and pollution
Gom cther ndusieics may e contribeted 12 the decling in Nshing,

» Constquentiy, an indirect methed of comgarison would probshly gve hettur resulte Siltation thit is coused by the coal industry can he
tolated fom other Biclors by eomparing present daoy fishing 1everues n on eduey that is potluted by Qusinage rom » mine of ol
processdng plant with revenues Grom a newby eduny that s ook

Seleuted Evaluntion
Aethod and
Typical Fyuation

Conterved fisherg resourees => Measurable chanyy In prodaetion => Nen distunted morket prices =» Change In Productivity Meibod
(Bt of Sxbery pesonrees] = [Cotsarved wrer arva) ¢ [Aoeve ef ievcame Lty canglt fid and narine groducts)

X Uit mirket price of such fishery products)

Dt and f{;E\:plic\n

() Avergy mrket rrice of fish and she bbb prodoced from nunpuve wrea

Fich Produst Sovrce 1 | Sowurce 2 Antnse
Eih (WMDEg o 1998 price) 12,601 10,107 11,3704
Sheffih (VNI Lz in 1098 prive) .- 0107 10,107

b)Y Averoge prodaativity of fnh fom mangove srea
Fih Production. | Sourved | Source 2 | Averex i
(Ezha) 1 o] 3] [¥E
iSovrcesofasnd b 1N W TR o), lewes n the Eccnomic Valuation of Mangove Restoration in Vielnam,
Mangove EconamicResencch Center in 1hnoi and CSERGE, University of East Angha, 1996

2 Tusk and Dt Regquircments of Eand Uses and Rectamation Stedy, HI, 51997y
(o1 Avtiage produndivity ol sheilfish in manggove

___Shellfish { Place Tuon Chaw Cua luc Vs Qua | Bsithay (‘ong'l'av;r Antrape
Crestacesn (kghad 76 1 225 s 432 182
Aallusks pha) 9 A B3 150 3R W
Totat (kgha) 168 51 fad | 154 760 35t

{Source 1 Tak and Dats Reqeirermonts of Eand Uses and Reclamation Study, e, 1597y
iy Average market price of firh couht in ovean

Pioce I Hanoi | BICM ity | Averape |
[ R (wvNDxpi 1988 price) | 11,500] w000l 10,75

(Sourve : Vieinm Nyws, Auged 1998)

ey Fatinnited producthity of fish cas gt in the Ha Lonp oy =

(Socrve s Fikery Doepurtment of QNP June 1358y

Ty Revoured mangove atea under EMF implamentation in 2010 =

£y Extimated ratio of negaivly effected fnd hibifed in the Ma Longbay a 2010 witkout EMP = 0443 (112 %
{3ouzce ; Ealmation bused on a simple moded in “Feoclogieal Stady ker Chabu Intesnntional Alrpat”, Jepan, 1958}

crded sobds kaad intu the 3t Loepbay in 195647 = 241,000} kg'day

3y Predicied suspended solids load into the Hha Longbay in 2010 without EMP implementation = 272,200 kgday
(Source of b and iz Progess Report (23 March 19%9)

(B Assumed decrense rate of Bstery cutch From the Ha Long by in 2010 without EMP implementation

=guli-Byth=

4,500,000 kyp'year

1,320 ha

Q.057 (5.7%)

Arphiod Fquitan and
Fatimted Boneflit

| Berfir of Bukery resouroes)
= [bogtosed of consenved water wwea] x LAmoust of increment My covyht foh and marine products)

= U market price of such Gehery produts]

sfasbheaxcynledxex)= 10,181,36R.003 VNI year (3998 prive)

Totat Beeelit from
Conserved Fishery
Resourect v 2050

17318 UsSrpear (1578 price) = LOUIAL3SR003 WDy yeor (VD 13,204 U8y

N
o
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