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11. Tom tat cac két qua méi cia luan an:

Céch tiép can phat trién bén vimg va tiép can kinh té moi trudng 14 phuong phép luan
chi1 dao xuyén sudt ciia luan 4n, cing véi cong cu ki thuat phan tich chi phi - loi ich mé rong
va phan tich rdi ro méi trudong dugce st dung, ludn an da lam sang té mot s6 van dé buc xuc
va néng, lién quan dén hoat dong khai thac khodng san bauxite trén ving dat Ty Nguyén,
noi giau tai nguyén, nhung lai 1a da sdc tdc, trinh do dan tri con thép va ngheo, 1a ving nhay
cam vé an ninh bién giéi. Van d& birc xtic nhat 1a hiéu qua hoat dong ciia hai to hop thi diém
khai thac, ché bién quing bauxite TAn Rai (LAm Dong) va Nhan Co (Dak Nong) tai Tay
Nguyén sau thoi gian van hanh hon 10 ndm qua.

Két qua phén tich chi phi- loi ich mé rong va dbi sanh v&i phan tich tai chinh dbi véi
2 t6 hop thi diém T4n Rai va Nhan Co cho thiy néu tinh thém cac yéu té tic dong dén moi
trrong va x4 hoi thi hidu qua khai thac, ché bién quing bauxite khong duoc nhu ky vong, cu
thé 1a: (i) T6 hop Tan Rai khong dem lai hiéu qua dau tu véi gia tri NPV dat duoc 1a 4m
5.167.422 triéu dong, IRR = 6,27% < r (10%), B/C bang 0,89; (ii) T6 hop Nhan Co dem lai
hiéu qua véi gia tri NPV 1a 145.862 triéu dong; IRR = 10,1% > r (10%), B/C 1a 1,003; thoi
gian thu hdi von 14 27 nam 1 thang. Hiéu qué cua to hop Nhan Co 16n hon so véi to hop Tan

Rai 1 do Nhan Co rat ngan thoi gian van hanh dé dat 100% cong suat va quy trinh van hanh



duoc trién khai hop 1y hon. (iii) Nha may dién phan nhom Dak Nong dem lai hiéu qué tong
thé cao néu gia dién & muirc nho hon 8,3cent/kWh. (iv) Luan an da xac dinh dugc mo hinh
khai thac, ché bién quang bauxite dem lai lgi ich tbi uu 1a thuc hién theo chudi cung ung san
pham tir khai thac quing bauxite - san xuat alumina dén dién phan nhom kim loai. Pay 14 sy
lya chon tét cho sy phat trién nganh cong nghiép nhém trén ving dat Tay Nguyén trong
tuong lai.

Khao sét thyc dia tai t6 hop Tan Rai va Nhan Co cho thdy & ca 2 to hop niy trong qua
trinh van hanh hoat dong san xuat hon 10 nim qua da xdy ra nhiéu su ¢d rai ro, gay thiét hai
vé thiét bi va tai san, dic biét 14 tai nan gay chét nguoi, cac to hgp phai ton nhiéu kinh phi dé
khéc phuc. Véi quan niém rﬁng rtii ro 13 sy c6 bt dinh, nhung khi da xay ra thi thi¢t hai 1a rat
16n, va réng rtii ro 14 mot ham xéac suét ciia mdi hiém hoa va murc do ton thuong. Luan an da
lwong héa rui ro va dua két qua dé vao bai toan phan tich chi phi - loi ich mé rong dé danh
gia hiéu qua hoat dong san xuat cta t6 hop Tan Rai, Nhan Co va nha may dién phan nhom,
trén co s& d6 dé xuat giai phap ngan ngira, giam thiéu thiét hai do rii ro, nham giam gia
thanh san pham, tang lgi nhuan va hiéu qua kinh té cho cac t6 hop.

Can ctr vao diéu kién ty nhién, tai nguyén thién nhién, dic biét 1a quing bauxite trong
v6 phong hoa d4 bazan; xuat phat tir bdi canh kinh té x3 hoi, méi truong va tinh dic thu cia
ving dat Tay Nguyén; trén co sé danh gia hiéu qua tong hop ciia hoat dong khai thac, ché
bién bauxite trong 10 nim qua, luan an di dé xuat dinh hudng giai phap tong thé khai thac,
str dung hop 1y tai nguyén bauxite & Tay nguyén theo quan diém chién lugc phat trién bén
vimng, voi muc tiéu dai han 13 phét trién nganh cong nghiép bauxite - nhom theo hudng tién
tién, hién dai dat hiéu qua cao vé kinh té - xa hoi - méi truong.

Céc ndi dung chinh ciia giai phap tong thé gébm: (i) Lwa chon vi tri tai Dak Nong dé
phat trién khu cong nghiép bauxite - alumina - nhém Tay Nguyén; (ii) Khung thoi gian dén
nam 2030, tim nhin dén 2040; (iii) Quy mo6 khong gian nho - trung binh; (iv) Ngudn ning
lwong dién trong giai doan dau 1a trong nudc va mua bd sung tir nudc Lao; (v) Nang cap hé
thong giao thong tuyén mién Pong Nam bo - Tay Nguyén, bao gom ca duong st va duong
bd; (vi) Phat trién nganh co khi va cong nghiép phu trg; (vii) Pao tao nguén nhan lyc tai chd
v6i su hd tro ctia cac t6 hop Tan Rai va Nhan Co; (viii) Hinh thanh khu tai dinh cu va ving
sinh ké bén ving tai dia phuong. Sy phat trién nganh cong nghiép bauxite - nhom Tay
Nguyén hudng theo céc tiéu chi phat trién bén viing trong Chwong trinh nghi sy 21 cua Viét
Nam, véi dé xuét trong luan an xay dung va cu thé hoa mét sb chi tiéu phat trién bén vitng
nganh cong nghiép nhom Tay Nguyén gom: 3 chi tiéu vé nodi dung kinh té, 4 chi tiéu vé xa

hdi va 7 chi tiéu vé moi trudng.



Céc giai phap khoa hoc, ki thuat dé xuét trong luan an qua nghién ciru cy thé hoat
dong cua 2 ) hop thi diém T4n Rai va Nhan co, tir d6 khai quat cho vi¢c khai thac, ché bién
quing bauxite Tdy Nguyén, bao gdbm: Quy hoach phuc hdi méi trudng dat sau khai thac
quing bauxite; Giai phap tai sir dung bun do; Nang cao vai tro, sy tham gia ctia cong dong va
trach nhiém xa hdi cua doanh nghi¢p; quan ly, gidm sat va bdo vé mai truong trong khai thac
bauxite Tay Nguyén; Dy bao, phong tranh, ing pho, giam thiéu sy cb, rili ro méi truong,. ..
duoc trinh bay rat rd trong luan 4n, 1a phi hop véi tinh hinh thuc té va c¢6 tinh kha thi.

12. Kha ning tmg dung thyc tién:

Pé tai luan an co tinh cép thiét va tinh thoi sy cao lién quan dén huéng danh gia
tai nguyén, kinh té va méi truong cho dinh hudng phat trién nganh céng nghiép nhom
Viét Nam.

Két qua nghién ciru 12 tai liéu tham khao cho cic co quan quan 1y vé mdi truong,
cac nha hoach dinh chinh sach, cac nha khoa hoc méi truong. .. trong viée diéu chinh quy
hoach phat trién nganh, mé rong hoat dong khai thac khoang san noi chung va khai thac
quing bauxite néi riéng; danh gia hiéu qua kinh té moi trudng trong giai doan van hanh
clia cac t6 hop khai thic, ché bién quing bauxite 1am co sé gop phan phat trién nganh
cong nghiép bauxite — nhom trén ving dat Tay Nguyén.

13. Cac hudng nghién ctru tiép theo:

Nghién ciru, xay dung cac kich ban phat trién nganh cong nghiép nhom Viét Nam
dudi goc do kinh té méi truong va kinh té tuan hoan.

Nghién ctru xdy dung ban d6 chét lugng quing bauxite va hiéu qua kinh t& moi
truong tai khu vyc Tay Nguyén.

Nghién ciru bd sung va hoan thién bg tidu chi phat trién bén viing nganh cong nghiép
bauxite — nhom Viét Nam.
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11. Summary of the new findings of the thesis

The approach to sustainable development and environmental economics is the
main methodology throughout the thesis, together with using cost-benefit analysis and
risk analysis, the thesis has clarified a number of pressing and hot issues related to the use
of bauxite resource in the Central Highlands, where are rich in natural resources, but are
multiethnic, educated low, poor, and a sensitive area of border security. The most
pressing issue is the environmental — economic efficiency of the two pilot complexes of
exploiting and processing bauxite Tan Rai (Lam Dong) and Nhan Co (Dak Nong) in the
Central Highlands after more than 10 years of operation.

The results of the extended cost-benefit analysis and compared with the
conventional cost-benefit analysis for the two pilot complexes Tan Rai and Nhan Co,
showing that if calculating more indicates abour environment and society, the efficiency
is not as expected, namely: (i) Tan Rai complex is ineffective with the NPV value of
minus 5,167,422 million VND, IRR = 6.27% < r (10%), B/C equals 0.89; (ii) Nhan Co
complex is effiective with an NPV of 145,862 million VND; IRR = 10.1%> r (10%), B/C
is 1.003; Payback period is 27 years and 1 month. The efficiency of the Nhan Co
complex is greater than that of Tan Rai because Nhan Co shortens the operating time to
reach full capacity and the operating process is deployed more reasonably; (iii) Dak Nong
Aluminum Electrolytic Plant offers high overall efficiency if the electricity price is less
than 8.3Uscents per kWh. (iv) The thesis has identified a model of mining and processing
bauxite ore with optimal benefits, which is to follow the product supply chain from



exploit bauxite ore, produce alumina and electrolysis aluminum metal. This is a best
choice for the development of the aluminum industry in the Central Highlands.

In the process of operating production activities for more than 10 years, there have
been many risky incidents, causing damage to equipment and assets, especially fatal
accidents, the complexes have to spend a lot of money to overcome. Under the notion
that risk is an uncertain event, but when it does, the damage is enormous, and the risk is a
probability function of the hazard and the degree of vulnerability. The thesis quantified
risks and put that result into the extended cost-benefit analysis to evaluate the efficiency
of Tan Rai, Nhan Co and Dak Nong aluminum electrolysis plants, based on that
proposing solutions to prevent and minimize damage caused by risks, in order to reduce
product costs, increase profits and increase economic efficiency for the complexes.

Based on natural conditions, natural resources, especially bauxite ore in weathered
basalt crust; the socio-economic-environmental context, and the specificity of the Central
Highlands; the efficiency of bauxite mining and processing activities in the past 10 years,
the thesis proposes an overall solution for the rational exploitation and use of bauxite
resource in the Central Highlands. The perspective of sustainable development strategy is
used, with the long-term goal is to develop the bauxite - aluminum industry in an
advanced and modern direction with high economic - social - environmental efficiency.

The main contents of the overall solution include: (i) Select a location in Dak
Nong province to develop bauxite - alumina - aluminum industrial park; (ii) Time frame
to 2030, vision to 2040; (iii) Small - medium scale of space; (iv) In the first phase,
electricity source is from domestic and additional purchase from Laos; (v) Upgrading
traffic system for the Southeast - Central Highlands route, including railway and
highroad; (vi) Develop of mechanical engineering and supporting industries; (vii) On-site
human resource training with support from the Tan Rai and Nhan Co complexes; (viii)
Establish resettlement areas and local sustainable livelihoods. The development of the
bauxite-aluminum industry in the Central Highlands is oriented towards the sustainable
development criteria in Vietnam's Agenda 21, with the proposal in the thesis is to build
and concretize some sustainable development indicators for aluminum industry in the
Central Highlands includes: 3 economic indicators, 4 social indicators and 7
environmental indicators.

The scientific and technical solutions proposed in the thesis through specific
research on the activities of the two pilot complexes of Tan Rai and Nhan Co, thereby
generalizing the exploitation and processing of bauxite ore in the Central Highlands,
including : Planning for land environment restoration after bauxite ore exploitation;
Solution of reusing red mud; Enhance the role and participation of community and
corporate social responsibility; Management, monitoring and environmental protection in
bauxite mining in the Central Highlands; Forecasts, prevention, response, mitigation of
environmental incidents, risks, ... are presented very clearly in the thesis, are consistent
with the actual situation and feasible.



12. Paratical applicability, if any:

The thesis topic is urgent and topical related to the resource, economic and
environmental assessment for the development orientation of the aluminum industry in
Vietnam.

The research results are reference documents for environmental management
agencies, policy makers, environmental scientists, etc, in adjusting sector development
planning, expanding minerals mining activities in general and bauxite ore mining in
particular; assessing the environmental - economic efficiency in the operation phase of
the complexes as a basis for contributing to the development of the bauxite - aluminum
industry in the Central Highlands.

13. Further research directions, if any

Research and build up scenarios for the development of Vietnam's aluminum
industry in terms of environmental economy.

Research on developing bauxite ore quality and environmental economic
efficiency maps in the Central Highlands.

Research on completing the set of criteria for the sustainable development of the
bauxite - aluminum industry in Vietnam.
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