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Preface

This brochure is the annual report 3aif the Vietham Academy of Science
and Technology (henceforth abbreviated to VAST). It presimatsnain activities
and distinguished achievements of VAST and provides the readers with an
overview of VAST in the year 21

Annual activity report (Annual report) is a document written using general
standard of the research institutes around the world lip pertners, especially
foreign partnersand management agencies to better understaadunction, task
and development orientation of VAZhdto strengthen cooperation.

The Editorial Board thanks scientists, staffd subordinate institutions of
VAST for their help and support during the preparation of this brochure. Any
comments or feedbackewelcome.
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1.2. Function and mission of VAST

According to the Decree Nd08/2012/Nb-CP signed onDecember25,
2012 by the Prime Minister, VAST is an organization directly belonging to the
Government. VAST carries out fundamental research in natural sciences and
performs technology development waliocus on national priority targets,tw the
aim of providinga scientific basis for themanagement ofcience and technology,
and for the making of socieconomic policy, strategy, planning, and the training of
human resources of high scientific and technological qualifications according to
laws.

1.3. Directorate of VAST
e President: Prof. Chau Van Minh
¢ Vice-Presidents:
» Prof. Nguyen Dinh Cong
= Prof. Duong Ngoc Hai
1.4. Particular situation in 2013

Year 20B was the first year of implementation of Government Decree
108/2012/Nb-CP, defining the functions, tasks, powers and organization structure
of the Vietnam Academy of Science and Technolog@ize second year of
implementation of theMaster plan for development of the Vietham Academy of
Science and Technology 2020, with aimsto 2030"wasapproved bythe Prime
Minister in late 2011All staff of VAST combined effort tacompletethe tasks of
scientific research and technology development proposed 81 201

VAST has implementedResolution 01/NQ-CP dated 07/01/2013 of the
Govenment onthe key measuresf direction andimplementationplan of socio
economicdevelopmenandestimated statbudgetin 2013. Development okcience
andtechnologyassociatedvith the resolutionhas anemphasion product quality
VAST prioritized resotcesto carry outhigh-techdevelopment programsuchas
space technologyiotechnology materials sciencgsto encouragehe registration
of intellectual propertysupporthe applicationand transfeof scientifictechnology
andto enhancenternatianal cooperation

Currently VAST has 50 units including 34 national research institutes.
VAST hasmore thar4,000 members (more than@0 permanent staff)ncluding
48 professors, 18 associate professorg4l PhD’s and Doctor’s of Science, 781
MA and 749 B.Arts Engineersin 2013, 4 new Professoed 17 new Associate
Professors were recognized. The number of Rdif of VAST significantly
increased compared to theeviousyear.

2. Research activities in the year 2013
2.1. Fundamental research in Mathematics and Physics

2.1.1. Fundamental research in Mathematics



Currently, he Institute of Mathematics (IM) of VAShas79 researclstaff,
of which there are 8 professorsll associate professor®) Doctors of Science and
34 PhD. Around ten years ag@pproximately one third of active mathematicians
(i.e. thosewho havehad apublication inan international journaln the last three
years) in Vietham worked at IM, and produced about half of all mathematical
papers published by Vietnamese auth@utrerily, this number is only aboutne
fifth andone quarter respectivelyhis means that the leading role of the IM in the
mathematical community in Vietnahasdiminished. In general, this trend is good,
because it shows that universities and colleges tteecctamore and more young
mathematicians, and successfully developrthesearch capabilityit supports the
conclusion thata better combination between teaching and research is being
established in the whole country. On the other hand, this new devahbgrend
raises the question on the future role of IM.

Staff-power of IM in the last three years

Year 2011 2012 2013
Total number (Permanent + 92 (64 + 28) 96(61 +35) 96(68 + 28)
Contracted)
Researchers 76 (58 + 18) 79(55+24) 79(62+17)
Profesors 17(16+1) 17(14+3) 18(16 + 4)
Assoc. Professor: 12+0 13+0 11+0
Doctors of Science 18(17+1) 18(15+3) 20(16 + 4)
PhD 30+0 30+0 33+1
Admin. Staff 16 (6 + 10) 17(6+11) 17 (6+11)

In 2013,IM published 61 papers in intetonal journals, of which 27 papers
were in SCI listed journals (shortly SCI papers) andi@3SCIE papers. In the
whole of Vietnam there areestiamted to be800 mathematical SCI and SEl
papers. This means IM contributed around2086 of the number gbapersWhen
only comparing with the total number of SCI and & papers inside VAST, then
the contribution of the IM is around 4.%. A total of 27 research projects of the
IM were supported by NAFOSTED.

Similar topreviousyears, in 2013, Optimizatioand Cotrol Theory remains
the leading research field with 10 SCI papers, 11-E@hpers and 1 paper in an
international journal. The most productive mathematicians aren Piru Sach, Vi
Ngoc Phat, Dinh Nho Hao, Phan Thanh An, Nguyén Déng Yén, Phan Thi Ha
Duong, Nguyén Quic Thing, Nguyn Duy T4an and Hoang Lé Truong.



Institute budget (unit: one million VND = 50 USD)

Year 2011 2012 2013
From VAST 9628 11 045 10 656
FromNAFOSTED 3 054 1529 12 347

(50% for IM members)

Graduate fees 470 210 553

Other source 1 000 500 0

In the last year, together with other institutions, IM organized/e
international conferences affide other conferences. The biggest conference was
the Vietnam Mathematical Congress (VMC) organized by IM in collaboration with
3 other institutions. The VMC was held in Nha Trang and attracted over 700
participants with over 300 talks. There were many weekly seminars. The IM also
maintains good international relationshigith many foreign institutions. Some
institute members are associadeitors of prestige international mathematical
journals. Last year was the first year of cooperation between IM and Springer in the
publication of its journal Acta Mathematica Vietnamica (AMV)As a result of
this, the number of submissierfor publicatons in AMV substantially increased
and the journal qualitihasimproved.

The IM always places its attention on graduate andgmstuate training. In
2013, three PhD theses were successfully defended @l other PhD theses
completed the first round (iietham each PhD thesis should be defended in two
rounds). There were 7 new PhD studemtd114 master students, of which 44 were
new. In collaboration with Hanoi National University of Education, IM also offered
the International Master Program (IMP), vk students study the first academic
year at IM and the second yearanoversea Institutionif the IM can find enough
financial support from partner institutions for them. In the academic year- 2012
2013, 7 out of 8 students fromethMP received grantto study th& second year
abroad (mainly in France). This is a good continuation of the former IMP in the
years 20072011 supported by the walled Project 322 of the Ministry of
Education and Training. Most tiie students of the IMP studied well abdodany
of them could get grants to pursue further PhD theses. Some ohthaeralready
received PhD degrees and retaatto to Vietnam, in particular to the IM. Therefore,
one can say that the IMP is a very successful program.

2.1.2. Fundamental research in Physics

The research activities and achievements in physics at VAST have
substantially developed. There are mtvan 80 scientific projects in physics that
have been funded by NAFOSTED and coordinated by the physicists of VIA®T
number of projectshasincreased by mor¢han 15% in comparison with 2012.



Furthermore, many research projects in physics have been carried out under the
various programs and tasks approved by VAST such as international scientific
cooperation tasks, implementation of yountaffs program and scientific &
technological tasks/ projects. Motban 70% of the research tasks/projects in
physics at VAST have been coordinated by young physicists. rékearch ha
related to various physical topics such as theoretical physics, catiopat physics,

high energy physics, astrophysics, condensed matter physics;maaenals
sciences, nuclear physics, optics, spectroscopy and photonics, applied and
engineering physics

In 2013, VAST physicists published maitgan 200 refereed paperajmost
all of the publications are presented in international journals and proceedings,
including morethan80 publications in SCI and S&a listed journals.

* Regarding the research in theoretical physics and computational physics:

In 2013 some reseah topicswere highly evaluated such as computational
physics, quantum information, high energy physics, modeling physics and
biophysics. The number of international publications ins¢h@search topics is
considerably larger than that of other fields. ¥R physicists published 50
scientific papers in SCI and S€llisted journals. The research results concern to:

- Non-Abelian Gauge Symmetries beyond the standard Model.

- Transport and optical absorption in semiconductor nanostruajueggum
wells basean polar materials

- Modeling of biemolecules and biological complex systems.
- Theoretical study of quantum information.
- Electron correlations in topological insulators and quantum criticality

- Theoretical model and some applications of rdewvices guantum system,
medicatbio-physics and econphysics.

* Regarding the research in nuclear physics:

Under the international eoperations with research centers of nuclear
physics in Dubna (Russia), ORSAY (French), POHANG (R. Korea) and RIKEN
(Japan), theesearch activities in nuclear physics have been carried out by the
physicists at IOP, VAST. In 2013, the number of scientific publicatiomuclear
physicswas 15 and the results coeeithe following research:

- Study photonuclear reactions from etectaccelerators

- Microscopic study of nuclear structure at excitation energy.

- Study of nuclear reactions and charge exchange reaction at accelerators.
- Investigation of exotic nuclei using accelerators.

* Regarding the research in condensed matter and materials physics:

The number of research projects activated in condensed matter and materials
physics is more 70 % of the projects in physics at VAST and NAFOSTED. Almost
all research activities have been carried ouhatnstitute of Physics, Instite of
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Physics in Ho Chi Minh city, Institute for Applied Materials Science and, in
particular, the Institute of Materials Sciences. The number of publicationssa the
fields increasé substantially in 2013 more than 100 refereed papers were
published (enong them 64 papers in ISl listed journals and proceedings).

* Regarding the research in quantum electronics, optics, photonics,
spectroscopy and atomic physics:

In these research subjects, almaat investigationswere carried out athe
Center for Quatum Electronics, IOP and Division of Optics and Spectroscopy,
IMS. In 2013, Olpatent of photonics & laser was issued and 35 research results
were published in international journals and proceedings. These results concern the
following research:

- Invesigation of physical and chemical properties of star covers using
molecular emissions.

- Nanophotonics for biemedical application.

- Photonics in study of interactions of biomocules using nano materials as
cellular biomarker, applied for cancer diagnasaad therapy.

- Physics of the interaction between nayudd particles and organic dye
centers and the application to generate short pulse laser.

- Physics and technology of all solid state lasers.
. ____TRUONG DAIHOC KHOAHOC  "SEEs

The 3rd National Conference on Applied and Engineering Physics
In 2013, VAST physicists successfullprganised severalscientific

conferences: The 38th National Conference on Theoretical Physics; The 3rd
National Conference on Applied and Engineering Physics; The First International
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Workshop on Theoretical ar@omputational Physics. The meetings atgdohany
foreign scientists from Australiakrance Germany, Japan, S. Koreeegional
countries, and nearly 300 Viethamese participants. It is noted that the 3rd National
Conference on Applied and Engineering 8ibg was reorganized 10 years after the

2nd one, therefore, it continuéal provide chances to develop the fields of applied
and engineering physics in Vietham. Furthermore, at this occasion the board of the
Society of Applied Physics (SAP) was votaad Ass. Prof. Le Hong Khiem (IOP,
VAST) was elected to be the President of SAP for the period 0f2018.

About training activities in physics:

At the Institute of Physics, the number of Master and PhD students is nearly
180 (including 54 PhD and motiean123 master students).

In 2013, the physicists of VAST organized successftiihgeinternational
colleges(College on Photonics and Applications; Vietnam school of Physics on
Theoretical and Computational Condensed Matter Physics and Regional School on
Theoretical Physics in Topological Phases and Quantum Computation) for nearly
than 150 young scientists and postgraduatés. particular they organized
successfully the 3rd Academic Conference on natural Science for Master and PhD
students from ASEAN counés (1115 Nov. 2013 in Phnom Penh, Cambodia). The
meeting attracted more 150 scientific presentations, 250 participants from ASEAN
countries and some international professors from France, Germany, Italy, Korea and
Sweden

Finally, it must be noted one imgant event of Vietham physicists is that
the VII-th National Congress of Physicists was successfully organized sin 31
October 2013. The very important missions set to Vietham Physical Society (VPS)
and physicistswas to advise the government aride implement Program for
Development of Vietnam Physics to 2020. The board of Vietham Physical Society
was voted for the period of 20®18 some physicists of VAST were elected to
take the most important responsibility of Vietnam Physical Society (VPS) such as
Prof. Acad. Nguyen Van Hieu (VASTgs the Honorary President of VPS; Prof.
Nguyen Dai Hung (IOP, VASTas the President of Vietnam Physical Society; Prof.
Nguyen Quang Liem (IMS, VASTas the VPS VicePresident; Prof. Nguyen Toan
Thang (IOP, VAST)s theGeneral Secretary of VPS. Furthermore, some physicists
of IOP, VAST have been elected to the presidents of 6/8 specific societies of
Vietnam Physical Society.

2.2. Information Technology, Automation, Electronics & Space Technology
2.2.1. Information and communication technology

a) The project TN3/C07 in Tay Nguyen 3 program “Multimedia service and
and environment surveilance based on WiMax in Tay Nguyen” is a research project
in next generation network technologies and applications field. Thespregd
WiIMAX broadbandwill be implemented to ensure the bandwidth for multimedia
information systems and automation systems. On WIiMAX infrastructure, the
project’s products include environment surveillance, camera surveillance, video
conference and LBS servicesstapport enterprise, socisécurity,and travel.

11



)

. . Dijch vu LBS
‘ Tram do mai trudng dat, khi. nude Tim duéng t6i wu, tim diém tign ich ‘
—
X |
PLC Compact Logix Sy

. Dich wu Intemnet bang rdng khéng day, .
VolP, Video Conference, Camera over IP ot el i oy e )

May tinh chu

Dich vu giam sat va diéu khién cac théng |

_ a
2205 & s : s6 méi trudrng dét, khi, nudc
Céc cam bién do ndng dé khi CO, = il b= Dich vu LBS : Tim dudng di t6i wu,tim
CO2, CH4, MOx, SO2, nhigt &5, do am ' diém tién ich ( ATM, tram x&ng, khach
san, nha hang...)
O Dich vu da phwong tién: Internet bang

réong khéng day, Vol P, Video Conference,
Camera over |P

)

The product’s architecture

Camera surveillance at center of Buon Me WiMAX Coverage
Thuot city

%wm HaTonglong Yo Tiang Loog P Vurang
2 E
N i 2 g
z 3 = F
H 0 Tomdo1 @
8 Hisst do 2 -
50
LBS service
-
L ]
s
s
s
s
M
5 g
= 3 5
— s BE\)
e
. i
- £
TR 08 0903 T -

WIMAX has beentested in the area of 8 Krfrom the center of BuorMa
Thuot city to therubber plantatiol30/4 and suppasthe following system services:

Environment data is measured and collected based on SCADA system

Provide wireless internet and multimedia services (VolP, video conference,
Camera surveillance)
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Provide LBS service
High-speed Internet access over the air

!WiMAX equipment and
antenna

b) In the research topic “Speech Translation”, the project KC01.03/11-15
namel “Research on Vietnamese-English speech translation in specific domain” has
develped some basic technology for speech translation issues for Vietnamese
English and EnglistViethamese witta statistical approach, in specific doms({for
instance: in conversation, in travelling). The main product is the iSolarSpeech
software the bidirectional speech translation for Viethamdaaglish and English
Viethamese, running on smart phone devices with Android OS.

Statistical Speech
recogntion machine synthesis
for source translation
language for target
Voice in Voice in target
source Iangu_age
language Bilingual (English
' Corpus Vietnamese
(Vletna_mese Speech Corpus of P Speech Corpus of )
English) Source Language Target Language
(Speech and (S_peech and
aligned Text) aligned Text)

The model of the bidirectional translation for Viethamese-English

The speech translation system, iSolarSpeech, has ageetal results of
Viethamese speech recognition (SR), Vietnamese -tbespeech (SS), and
Machine Translation (MT). These resultwere developed with advargte
techniques, in collaboratiowith advanced international research communities,
including:
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Automaic speech recognition for Viethamese (SR) vétbery large corpus
of words in specific domains, focusing on the dialog conversation field.

Developing the machine translation technique based on the statistical
methods (SMT).

Research on the problems of ethamese Speech synthesis (SS), with
different approaats and models for Vietnamese, and integrated into several other
applications.

Design and construct the corpus database for communications field
(conversation, travelling) fotwo areas: the standard tdhase of Northerwoice
(male and female), and standard database of Southern voice (male and female).

Design and implemerthe integrating model (in the form of the standard
STML- Speech Translation Markup Language), including the engines of SR, SMT
and .

c) VAST project "A grid and clouebased database of premputed
scenarios of tsunamis in Manila trench” is aresearch project in high computing. The
problems are solved as follows:

- Defining the parameters of the tsunami scenario parameters in Manila
trerchwhich can affectheViethameseseaborder.

- Building a toolto enable processy of multiple tsunami scenarios through
grid computing.

- Building a Tsunami Database for storage tsunami simulations output based
on cloud computing.

- Building a Webportal to access, find and display tsunami scenarios from
the Tsunami Database

,/(.V
y

International
\ Grid Computing

-
' PRIVATE

\ 1 CLOUD

» M)  COMPUTING

Grid Infrastructure

L}
4

) O
‘O«\\\' o\)‘"
SV a“\\\
& Web portal:

Find & Display
simulation results

Solution architecture
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Tsunami Web portal

d) In the future, 10IT will focus on some research directions and applications
such as:

- In the advanced network technology: resbaon the problems of network
security, cryptograph{theory andpractice)on mobile networks and other network
environments.

- Research on developing the information systend data transporting
system on the wiress sensor network of Zigbee technology

- Apply research from the computing theory of grid and cloud computing.

- The combination of video surveillance (the recognition of gesture, human
actions) and some advanced research residlt¥iethamese speech processing
(speech recognition/synthesis)

2.2.2. Electronics

The physicists at Institute of Physics (IOP) have studied, designed and
developed successfully “fluorescence correlation spectroscopy (FCS) for single
molecule measureméntThis is the first FCS system developed in Vietnam. It has
an inverted microscope configuration using high numerical aperture microscope
objective light excitation a CW laser pumped by diode laser or paexrond diode
laser and a hommade detector satisfying the requirement of detecting signals from
a single moleule as well as some important optic components of high precision
micrometer stage.

The homemade FCS system is used to measure, for example, FCS curves
for a single fluorescent dye molecule, characteristic parameters of the system and
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dynamic parameterf®r dye moleculs such as diffusion time from the FCS curves
andcharacterizing intermolecular interaction of single biological molecules (DNA).

1.2

14 T

0.8 -

E
Q
04 4
0.2 4
0
1E-06 1E-05 0.0001 0.001 0.01 0.1
T(s)
Fluorescence correlation spectroscopy (FCS) Measure FCS curves of single dye
for single molecule measurement developed molecule Rhodamine B and Rhodamine
by 10P, VAST. 6G

In fact, the homaenade FCS system has been successfully used to measure
FCS curves of single dye molecule Rhodamine B and Rhodamine 6G, characteristic
parameters for the FCS system (dimensj volume of the observation volume) and
diffusion time of the dye molecules; Intermolecular interactions between DNA
oligonucleotides.Additionally, the homemade FCS systenmas beenused to
measure FCS of Rhodamine B doped silica nanoparticles, RhogldBnidye in
solutions of different viscositynd premilinary measurement data for CdTe/CdS
quantum dotMeasurement data for single molecule/single naanticle in Vietnam
has been obtained for the first time

The detailed report was presented in Promctode: VAST02.03/1-12,
coordinated by Nguyen Thi Thanh Bao under the scientific program: Electronics,
Electremechanics and Space Science.

2.2.3. Automation
Some significant results of research:
- eRobot for education and research.
- An intelligent molile robot for education and research.
- Software for simulating and controlling Robots.
- Control harawares for controlling Robots.
- Force/position control using adkis compliance device.

- Force/position control algorithm/hardware system ushagié compliance
device

- Force control simulations and experiments for 6DOC
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Future steps

Installation of the necessary hanére, software and equipment for
mechatronics designs used for research, development and prototypes of
mechatronics prodis. The devicg use the wetknown GoughStewart platform
structure. It employs the orthogonal arrangement of six linear springs, which
enables the Cartesian stiffness to be diagonalized and pravidiesple design
method of an axial or lateral compliandevice.

2.2.4. Space technology

Banhxe déng luong

Thanh tir lyc

e A N

BBM module of micro satellite control system

] ’ PR e E
Key members design and manufacture Pico First signals of Pico Dragon satellite
Dragon satellite received at Vietnam National Satellite

Center ground station

On November 19, 201&e Pico-Dragon satellite designed, manufactured
and integrated by young staff of Vietham National Satellite Center (VNSC) was
deployed into orbit fronthe International Space Station ISS. Many ground stations
from Japan, Argentina, Mexico and from VNSC fa received the signal
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“PICODRAGONVIETNAM?” of Pico Dragon. With this achievement, Pico Dragon
becomes the first micro satellite which is manufactured by Vietnam Academy of
Science and Technology and successfully operatedbit.

Additionally, in 2013 VNSC completed théesign, Manufacturing,
Integration and Testing engineering model of module struture and functional model
of micro STAR satellite latude control system within the Protocol framework with
Japan. These pradts are very useful for the research and training activities in
Space Technology

In 2013,Space Technology Institute cooperation with the Japan Aerospace
Exploration Agency (JAXA) and Ministry of Education, Culture, Sports, Science
and Technology ofapan (MEXT) ganized successfully the twentieth session of
the AsiaPacific Regional Space Agency Forum (APRS2® in Hanoi. With
theme of “Value from Space: 20 Years of Asia-Pacific Experiences”, the objective
of APRSAF is to disscuss space applicationdisaster monitoring, environmental
protection, satellite information and to enhance knowledge of Space Science and
Technology. There were 367 delegates from AsiaPacific coutries and
international organisations and 123 delegates from Vietimaattenénce atthis
important event.

AT

s AN >
=¥e% % U
Asia-Pacific Regional Space Agency Forum (APRSAF-20)

Successfully organizing: Thé/orkshop for Introduction GLOBE Program
the International workshop about module rockite International Conference on
Space, Aeronauticahd Navigation ElectronicsSCANE-2013.

Coordination in training and developing training programs doBpace
Technology subject at University of Science and Technology of Hanoi and
University of Engineering and Technologyietham National University, Ham.

18



2.3. Biotechnology
The Projects evaluated at VAST level in 2013

In biotechnology, one of VAST prioritized research fieldgenerallyevery
four out of ten VAST financed projects have to be complatedyear In the fiscal
year 2013 projectthatended their second year of implementation were focusing on
thefollowing content :

1. Development of GM rice with improved Omega 7 content.

2. Production of hairy root lines and biomasses in medical plamgoma
longifolia Jack andPanax viethamensis Haet Grushv (Ngoc Linh ginseng).

3. Search for new antibiotic substances from marine microorganisms.

4. Analgesic trial of conotoxin recombinant minded from Vietnam Sea
conotoxin.

5. Create the rapid biological detection applicatiohsnfluenza A virus
antibody ScFv recombinant single chain.

6. Screening of enzymes involved in cellulose, hemicellulose degradation
process using metagenomics techniques.

Overall, in all the 5 completed projects, principal investigators are all quite
young Ph.D.staff. Resarch contents match well with the proposed objectives
which were proved by the project evaluation committee with similar members at the
proposal approval and at the project result evaluation. The scientific results obtained
by these projects mostly showiesatific novelty appiopraite for acceptance into
national journalsbut not enough to be sent for international publications. They are
also not mature for innovative development of new products whichsmpesattical
needs andirenot able to be commerciakéd, although the kit using agglutination
mechanism for detecting virus A/H5N1 seemed to be very close to this goal.

Analyzing the circumstances leading to the above mentioned outcomes of the
current research projecis the field of biotechnology, all thproject evaluation
committees are coming to the same following conclusions:

- The project implementation time fixed for 2 years is a real limiting factor
for completing a project from new research concept idea to final product or even to
a good publicatin.

- The budget is now fixedo 500 million VND for a two year research
project Thisis the next limitation considering the fact that many other national
funding agencies provide even 5 to 10 timemefunding.

As a National Agency qualified for scienead technology investigation
VAST needs to reform the funding policy by dramatic improvement in the selection
and assignment rules to implementation of research projects in the members.
Following suggestions should be considered for classification of ypest of
research projects:

(i) Fundamental and capacity building project with the objective to gain new
results for international publication or fwepare goroject proposal applying for
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higher funding at higher management level (national or internatiawel).
Expected outcome of this type of project is the accepted manuscript or printed
international publication of the submitted research proposal. The budget can remain
at the present level of 500 million VND per project and the implementation time
remains 2 years. In specific casa maximal extension of one more year could be
considered after the final evaluation.

(i) Research innovative projexfocusing on clear objectives of innovative
product development and commercialization. Outcomes of thjeqt typearethe
accepted procedure of product development, patent, product with approval and
technology transfer contract. Description of the product and the written statement of
the potential stockholder are requirefihe hudget could be higher and eth
implementation time could be extended froneto two years after evaluation.

Extension of research project implementation is based on written proposition
of content and finance and approval by funding agency.

Result of hairy root formation in Eurycoma longifolia Jack by Agrobacterium rhizogenes
Projects completed in 2013 and to be evaluated in 2014

Among the five projects of the financing term 202213, three were
implemented at the Institute of Biotechnology awna at the Institute of Tropical
Biology. Theyhave gained thillowing results:

Screening heat resistant enzymes using metagenomics : Identified one
protease gene and one amylase gene, showik8y 95 similarity to in GenBank
published sequences; Characterization of the-fessdtant enayes: Protease T opt
is 55°C, pH opt is from 7.0 to 7.5; Amylase T opt is°€0and pH opt from 7.0 to
7.5; Both enzymes proved to posses high thermal stability.
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Development of a recombinant antigen from the PRRS virus: Successfully
cloned and identified ges encoding for ORF7, constructed 4 types of gene
expression vectors harboring ORF7 and demonstrated the expression of BRF7 in
coli. Completed purification process of recombinant protein, products induced
immune response in rabbits.

Development and application in vitro screening system for anti-inflammatory
substances: 12 plant extracts have been subjected for screening potential anti
inflammatory activity; One potential antiinflammatory extractwas found using
TLR4 receptorsPOne publication sent anmhe Master student trained.

Production of nano Fe-Al LDH (double layer hydroxides) preparations:
Products have been developed and characterized. Testing for potential reduction of
acidity effect on rice at field trail 2018ummerautumn season and 202814
winter-spring seas® One paper presented in international nanotechnology
conference 2013 in Vung Tau.

Studies of genetic diversity of the baculovirus: Collection of 30 leaf worm
samples in Ninh Thuan vegetables fileds and found 20 of them are infeithed
baculvirus. PCR products were sequenced and compared with GenBank and found
that the collected baculovirus strains belong to group Alpha, Betaama or Delta

Giai trinh tw bang
IHumina’s HiSeq <=
technology

I Tach chiét DNA metagenome
cua vi khuan
S73;;

m Lignocellulolytic enzyme
7%
m Others

Panh gia da dang Khai thac gen

Idea of using Metagenomics for evaluation and utilization of genom source from
microorganism

National Biotechnology Conference 2013

The National Biotechnology Conference 2013 was held in the National
Convention Center Hanoi, on October 17, 2013. More than 400 reports were
registered and over 500 scientipi@rticipatedwith poster and orapresentations.

The conference proceedm@re in two bands with more than000 pagesOf
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highlight is the participation of several biotechnology companies of Vietham, and a
representative of the NaNoGen Company (Vietnamnd was invited to preserd

repot at the plenary session. The subcommittees eoMerost of the traditional

areas of biotechnology, although the organizers were aware of new trends such as
Omics and Systems Biology, btitere werenot enough participants to hold a
separate subcommitte&.second highlighof this conference is to note that all sub
committeeshad contributionby representatives from all parts of the country from
North to South.

The increase in the number of registered conference participation is clearly
reflecting the abuttant human resourcésit not necessarilljigh quality.It is worth
noting that atthis conference the reportgere mostly were presented by young
scientists This is indicatve of the support of young scientists, but also the lack of
leading expertand researchers with firm expertise, with wide generalization and
long-term oriented research ability and sustainabilltge lacking participation of
international biotechnologists who are wietiown in the biotechnology community
or having many years of cooadion with Vietnam is also a weaknebatcould be
overcome

2.4. Material Sciences

In the field of Material Sciences the research activities on nanoscience and
nanotechnology were the most active ones and have achieved the following main
scientific resuk:

On SiO2/Au and Fe304/SiO2/Au core/shells nanoparticles
—
o ® 4
® o
® i
100 n - _.

a) b) c)

Transmission electron image of core/shells nanoparticles: SiO2/Au a); Fe304/SiO> b) and
Fe304/SiO2/Au c).

Multilayer multifunctional gold nanoshellSiO,/Au and magnetic gold
nanchells FeO4/SiO/Au were synthesized bgold ion plating on hydrophilic
functionalized silica or magnetic iron oxide embedded in sikbcae using
formaldehyde as a reducing reagent
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Dark-field (a) and
fluorescence (b)
microscope image of
BT474 cells recognized
by the complex:
Fe304/SiO/Au@HER?2
a) and Silica@RB-
Aptamer HER2 b).
(Nikon Ti-E inverted
microscope, objective
X20)

- Gold nanoshellSiO./Au have the silica core siZeom 40 to 18(hm and
gold shell thickness of 1020 nm, giving tle peak position of theurface plasmon
resonance ranging fro660 to 1000nm.

- Magnetic gold nanoshells $#&/SiOx/Au size 80— 100 nm with the silica
coated singleor multtdomain superparamagnetiesOs core having the peak
position of thesurface phsmon resonancariable from 600 to 900 nm

The SiGz/Au gold nanoshells anBesO4/SiO/Au magnetic gold nanoshells
were conjugated with monoclonal aftER2 antibody to obtain the complex
nanoparticle@antibod8iO,JAU@HER2 and~e; O4/SIO/Au@HER2.

Aptame specific HER2-conjugated gold nanoparticles (AptamerHER?2)
and AptamerHERZonjugated RB doped silica nanoparticles (Silica@RB
AptamerHER?2) were prepared for specific recognition of breast cancer cells.

The complexSIO/AU@HER2, FesO4/SIO/AU@HER?2, AuAptamerHER?2
andSilica@RBAptameHER2 were used for imaging the BT474 cells. The results
show that all compless are able to detect the target cells. The image of cells
labeled with Silica@RBAptamerHER2 conjugatéhas very highfluorescence
intensity.

Microscope darkfield image
(Nikon Ti-E, objective X20)
of chicken tissue treated
with nanoparticles: before
(left) and after (right)
illumination at 808 nm light
and | = 30 W=cm?

The study of the photothermal effect of $i&u nanoshells and nanorods in
chicken tissue under nearfrared radiation demonstrates that both nanoparticle
types have a high photothermal transduction efficiency. The temperature of chicken
tissue samples reach®Dand 36C in presence and absence of the nanoshells when
illuminatedby 808 nm laser at power density I= 60Wfcifihe chicken tissue cells
are destroyed after 20 min irradiation at 808 nm and I= 30WItm results show
the ability of multilayer multifunctional Si@Au and FeO4/SiO./Au nanoparticles
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to work for theragnosti applications: they can be used as biomarkers also as
therapeutic agents.

On targeted drug delivery systems for cancer treatment

The modern techniques in molecular biology and nanotechnology are
increasingly and effectively applied in diagnosis and tneat of diseases. The use
of drugs in the most effective way (high treatment efficacy, maximal reduction of
toxicity and undesired side effects) still remains a difficult problem to solvesthat
of particular interest fothe research community. The resela field in creating
highly effective drug delivery systems, thatvbdhe ability to target diseased cells
without introducing toxicity and unwanted impacts on healthy cells, hasassa
new and potential research directiom. Vietnam, thedrug delvery systems
containing dugs such as docetaxel, curcumioxorubicin, etc. using modern
techniques in nanotechnology and genetic engineehage been created he
systems are designed to target cancer cells effectively without introducing toxicity
and unwanted effects on healthy cells. The research team of the Institute of
Biotechnology has created a drug delivery system in the form of micelle (PLGA
PEG) containing cancer drug Docetaxel using nano precipitation method. This nano
system has an averagedi@s of 96nm, lowpolydispersity of 0.land drug
encapsulation efficiency of 56%. Zeta potential of nanoparticles in watt imV.
The cellular uptake of PLGAREG nanoparticles was also observed by the
Curcumin’s green signal on Hela cell line

5L CTCAGTGGMKGCCGTTCT GGMCG smsmcr 35

37 -1TTACG 5
oz
5'-MTGC GGCTARRCAGTARCCGAAG

IIIIIIII [RARAAN 111 111 - bl »

ar- CRTCTCGTCCGAT GTCATTGGCITCGICCAGTAGC-5'

DHA micelle

AN

* Dacetaxel/Curcumin
Aptamer AS1411

b)

SEM images of PLGA-PEG-Doc a); DNA NP construction from six different
oligonucleotides b).

Uptake of PLGA-PEG-
Doc by lung cancer
A549 cells:
transmission image a);
fluorescence image b).
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A drug delivery systencan becreated by the DNA metules containing the
specific aptamer tgeted to cancer cell$his system can also act as a DNA vaccine
if the system contains genes encoding an antigen of the cancer cells. Encapsulation
efficiency of nanocomplexes containing specifaptamer reached 9% for
Curcumin and 87% for Docetaxel. Docetaxel in the complex of ED¥etaxel
has the ability to kill cancer cells in the slow drug release mechanism

On multifunctional nano systems combining Paclitaxel and Curcumin

(@) (b) () (d)

Fluorescence microscopy images of control cells (a), cells treated with: CUR (b), PTX (c)
and (PTX+CUR) nanoparticles (d).

(@) (b) (c)

The autofluorescence of Curcumin and the morphology of MCF7 spheroids changed under
the treatment with CUR (@), CUR nanoparticles (b) and (PTX+CUR) nanoparticles (c).

Paclitaxel and its anttancer effect have long been widely applied in cancer
chemotherapy, but not without considerable sffects to the patients. Paclitaxel
has been combined with many other anticancer dagdter its pharmacokinetics,
enhance its efficiency and reduce the side effect. Recently, the additive including
Curcumin, which is known for its antixidant and antinflammatory effect, now
add to the lisbf anticancer and cherapreventive activityHere we present a novel
combination of Paclitaxel and Curcurioaded PLATPGS nanoparticles
(PTX+CUR)}PLA-TPGS prepared by a modified solvent extraction/evaporation
technique. The characteristics of the nanoparticles (PTX+ERIR)}TPGS such as
surface megphology, size distribution, zeta potential, solubility ev@mvestigated in
vitro. The obtained spherical nanoparticles were negatively charged with a zeta
potential of about —30 mV with the size around 50 nm and a narrow size
distribution. This combination of Paclitaxel and Curcumin gave a higher efficiency
of both drugs in cytotoxicity, induced apoptosis and effect on cell cycles of KPL4
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cell line in compare with the use of Paclitaxel or Curcumin nanoparticles.
Furthermore, (PTX+CURPLA-TPGS nanoparticles exhibited a powerful ability in
preventing MCF7 spherosd growth/regrowth. Interestingly, Curcumin also
functioned as both a drug and a label. Base on the autoflouresecen of Curcumin, the
absorption of (PTX+CURPLA-TPGS nanoparticles into MCF7 spheroids could be
followed and calculated. These results suggdwt tthe nanoparticidrug
combination may provide a promising multifunctional delivery system for
anticancer drugs.

On investigation and application of Nano Curcumin

Turmeric Curcuma longa) is extensively used as a spice, food preservative
and coloring material in India, China, Vietham and South East Asia. It has been
used in traditional medicine as a household remedy for various diseases. Curcumin,
the main yellow bioactive component of turmeric, extracted f@mrcuma longa,
has been shown to have adeispectrum of biological actions that includes
anticancer, antiulcer anAmflammatory, antioxidant, anticarcinogenic,
antimutagenic, anticoagulant, antidiabetic, antibacterial, antifungal, antiviral,
hypotensive and hypocholesteremic activitieforturately, the compound has
poor aqueous solubility, which results in poor bioavailability following high doses
by oral administration. To improve the solubility of curcumin, a lot of curcumin
micro-and/or nanoparticle systems, Buas polymer nanoparticles,olymeric
micelles, liposome /phospholipid, nanoemulsions, nana@gelpolymer conjugates
havebeenintensively investigated and developed.

Recently,the curcumin nanoparticle system has been successfully developed
by a polymer micelle technique. At theegent moment, nano curcumin is being
manufactured at the pilot scale under the trade name Curmanano. Curmanano has
reduced particle size of 5Mnm, good water solubilityand a much higher
absorption capacity (bioavailability) compared with curcumin pawdk is well
established that Curmanano can induce apoptosis or cell cycle arrest in human
cancer cell lines, including gastric, lung (H1299), pancreatic and breast carcinoma
cells (MCF7). Consequently, it is suggested that Curmanano could help imipeove t
bioavailability of curcumin and lower its dosage.

SEM image of polymer micelles-nanocurcumins a); Fluorescence microscope image of
polymer micelles: without b) and with curcumin c)

Owing to its valuable properties, some of the pharmaceutical companies in
Vietnam have already been producing various nanocurcumin products in the form
of capsules, creanadcoloring agetsthat are warmly welcomed by consumers.
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Useful products from nanocurcumins

On electromagnetic radiation shielding composite materials using carbon
nanotube

Composite materials based aarbon nanotubes (CNT) filled Epoxy,
Polyurethane (PU) and Bmohethylmethacrylate (PMMA) resins for the protection
of large areas from electromagnetic radiation (EMR) investigated and
manufactured. They offer best shielding qualities for protection aghigst
frequencyradiation and (or) againkiw-frequencyelectic fields.

Effect of CNTs loading on electromagnetic shielding properties of
Epoxy/CNT composite and PU/CNTs atl8 GHz band was about 23 dB,
equating to ashielding ability of more than 99%. Typical areas of application are
living areas or the protdion of whole buildings. ModifiedNT filled
polymethylmethacrylate hawen electromagnetishielding effecof about 55 dB at
8 -12 GHz banda shielding ability of more than 99.999 %.can be appliedo
prevent signal trangeceiving ofeavesdroppingevices.

The materials fabricated can be applied on following purposes:

- Shielding electromagnetic fields emitted by high voltage electrical
equipments (painting walls, bulkheads).

- Shielding electromagnetic fields caused by radio stations, television
stations and cells phones (BTS) (painting outside or inside of the walls of housing).

- Shielding electromagnetic fields caused by radar stations (painting the
walls of working rooms and housing).

2.5. Biodiversity and Biological active substances
Thelnstitute of Ecology and Biological Resource:

- The state independent Projetinvestigation and Evaluation on the
threatened animals and plants, which should be protected with priority in order to
fulfill the Vietnamese Redbodk Investigations in 14 Nationdarks and Natural
Reservations have been carried out. The information documentsl&t animal
and plant species, among them 517 plant and 650 animal species, leave be
established. 600 photos and 100 designs were collected. The map for 920 animal
specis which are threatened and should be protected¢corapleted
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The Institute publishe@4 new species in general, 2 new genera and 37 new
species for Vietnam including the higtplants, animals and insects.

- - -l -

Biotechnology ( KRIBB ) two patents are registered: WO 2013/002532ANE -

age constituents containing in the extracMaktixia arborea C.B.Clark& and WO
2012/177081 A2“Pharmaceutical contituents for protection and treatment of
inflammatory containing the extract Afdisia tinctoria”.

Mastixia arborea C.B.Clarke Ardisia tinctoria Pit.

The Institute of Marine Biochemistry gathered interesting results from the
state project‘Investigation on Isolation procedure of substaneeth cytotoxic
activity, anttinflammatory and antibacterial activity from some species of
Asteroidea, Holothuroidea ( EchinodermatajhieVietnamese séa

- From theAsterina batheri, Astropecten polyacanthus eightnew compounds
have been isolated wdhi are very etive against the blood cancer ekfle HL-60,
inhibite the 1-12 p40, I1L-6 and TNFa.

12 new compoundswith interesting structuresfrom three species:
A.monacanthus, A.polyacanthus anf A.batheri have been isolated.

Institute of Natural Product Chemistrgeceived a certificate for two
functional foods based on the scientific cooperation with Korea. The functional
food GLYCOMIS with murrayafolin A as active principle, is extracted from
Vietnamese plants. GLYCOMIS is used for health improvement of the dedio
support the treatment of diseases relating to the heart. The functional food
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BALVASO with chrysosplenol C as active ingredient is used in protection of the
brain blood catastrophe, heart failamdhigh blood cholesterol level.

The functional food GLYCOMIS with
murrayafolin A as active principle,
which is extracted from Vietnamese

plants. GLYCOMIS is used for health

improvement of the heart.

The Institute of Chemistry is applying the results of research on the anti
immune active substances frokntocarpus tonkinensis, which have been obtained
through the scientific works of many years with the cooperation of scientists in
PerugiaUniversity, Italy. TheArtocarpus product ( REGIMUNE ) is now in clinical
study against Arthritis and Luput. The TUEINH pharmaceutical company
financed the cost of the clinical study.

The micell polymer technic narmmurcumin with the trade name
CURMANANO was prepared. CURMANANOhas good solubility in water, its
bioavailability and cytotoxicity on some human cancer ledls are much higher
than that of normal curcumin. Some pharmaceutical companies prepared curmanano
into different products, which have been primarily evaluated by the users as good.

2.6. Earth Sciences

Scientific activity report 2013 of the Earficience Sectorincludes the results
of executionof all science and technology tasks tbe Institute of Geological
Sciences, Institute of Geography, Institute of Geophysics, and HdDhi City
Institute of Resourc&eography.

In 2013, Institute of Geologic&8ciencs, Institute of Geography, Institute of
Geophysics, and Ho CMinh City Institute of Resourc&eography completed the
successful implementation of 13 statelevel research projects (Bternational
cooperatiorresearch projects under the Proto@lndependent research projects ,
and 7 basic research projedt:nded by National Foundation for Science and
Technology Development (NAFOSTED)There are alsol0 scientific research
projectsof Vietnam Academy of Science and Technology (7 earth scigects,

2 ministeriallevel projectsand 1 independent projegtand 5 cooperating projects
with a number of provinces. In addition, specialized Institutes in the fielthxh
Sciences have completed a lot of foundation level threads as well as tke ¢ds
science and technology belonging to ministries, agencies andldwealvhich is
participated or chaired by the scientists of VAST.

Moreover, there are also many Scient#i€echnology for the State threads
funded by the Government in 2013, as wa#l scientific research projects of
Vietham Academy of Science and Technoldiggt were accepted tbe undertaken
in the period of 201-2015. In 2013 the Institute of Earth Science was also
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continuing 32 state level research projects, including 19 maps belonging to the
Tay Nguyen 3Program KC 08/1%15 Program and Spac&cienceTechnology
Program; four international cooperation projectdiree independent projectgne
basic research project following application deployment of scientific program;
basic research projectoy NAFOSTED. At the same time there are also 21
scientific research projects of AT, including five projects belonging to Earth
Science Discipling, three basic research projectsjx tasks for provinces four
independent projest of young scientists anthree projects cooperated with
provinces Additionally, there are many research projects belonging to bdsiel
that arecomplimented by yang scientific groups.

Reseach on natural disaster prevention and mitigation

A group of Projectsapproved by théMinistry of Science andrechnology
which research and assess the active fault, tectonic movement gradient in Late
Pleistocene and modern timadearthquake and tsunami risk time area planned
for Ninh Thuan nuclear power plantsreimportant tasks which are completed 1
year after deployment bthe Institute of Geological Sciences and Institute of
Geophysics. Results of applying the geological survey (including GPS
measurement), geophysical and geochemical methods showdigethinned area
is located inarelatively stable tectonic region and without clear evidence of active
fault. These resultrm the scientific basis for the authorities to consider the expert
documentations of Japanese and Russian partners before déwogdiogation of the
two first nuclear power plants Mietham
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Research tectonic deformation in Maviek Formation (Pliocene age) in the vicinity of the
planning location of the nuclear power factory in Ninh Thuan 1
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Researchnto the impact of tectonic seismactivity on the stability of Song
Tranh 2 HydropowebDamin Bac Tra My district, Quang Nam province is a very
important topiccarried outby the Institute of Geophysiga cooperain with the
Institute of Geological SencesThe construction and installation of 10 earthquake
observation stations in Bac Tra My and surrounding draaseen completedith
these stations regular operationfrom which 9 stations transfethe recorded data
in realtime tothe receivingand processing earthquake degater in Ha Noi. This
is the first very necessary databé&sedetailed evaluationf therisk of earthquakes
in Bac Tra Myareaand earthquakes relating to water sgeraof Song Tranh 2
Hydropower basin (lake)lhere must & effective solutions to prevent, avoid and
mitigate related disasters.

Studies on the geodisasters such as crasldbsidence landslides,
flashfloods, mudstone floods, and riv@oastal landslides in Tay Nguyenovinces
and other importargvents affectig theeconomis and welfare of peopjencluding
regions of hydropower dams (Project TN3/T04; TN3/T06) and Central Coastal
provincesas Quang Ngai, Thua ThieHue (Projects VAST 20122013) and the
change of coastline in Cuu Long River Delta (Ho ®hinh City Institute of
ResourceGeography)formed new databases festablishingrisk maps of these
disasters, and contribag to the orientation to use territory reasonalbtgrticularly,
the research in evaluation of subsidefaredslide causes in Di Lindistrict (Lam
Dong province helped local residentdevelop aneffective solution to prevent
disasters andtabilize life and productioaf the local people

The application of new approachability in the research of flood and drought
in Tay Nguyen (Project N3/T02), and drough in Red River Delta (Project
KC08.1011-15) allowedthe status to bdeterminel more clearly and forecast the
variation of droughts in the above regsaelating to climate changen the future
to find effectivepreventativesolutions.

Research on Rational Utilization of Natural Resources

For the first time in Viet Nam, research in evaluationnoheral resource
position in Tay Nguyen waandertakenby applyingthe costbenefit analysisas
well as socieeconomic andenvironmenal factos. The results of evaluation for
each mineratype and mineral resource of tlhay Nguyenarea, in generagrethe
important quantitative scientific basis for makiting decision to develop mining
industry in Tay Nguyen in the present and in the fu(Breject TN3/T05)

Studiesin evaluation of Indium’s prospect and accompaniedare elements
(Se, Te, Ta, Nb) inBdeposits in Viet Nam anth-extractivetechnology Project
DbTDPL.2011/T/22), as well asthe prospect ofnvisible gold in gold and gold
bearing sulfide ores in East territory of Vietnamand Au-extractive technology
(Project KC0814/11-15) is a new developmentof VAST researchn discoveing
new minerakesourcegor the countryThe research results confirm theecenceof
these ordypes and its prospect. This is very important new data that extents and
implements the potential of rare em@nerals inVietnam.
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It is the first time in Viet Nanthis researchas beer deployed effectively to
determine the depth and scaletlod thermal basin in Quang Binh (KCa®%/11-15)
which hasthe exploring prospect ammén beused as a renewable resource.

The poject “Study on degradation, desertification in Tay Nguyen and
proposng solution for sustainable lande” (TN3/T01), with the identification of
six land degradation processes and the evaluation of desertification, a set of criteria
including indicators and technical processes of map construction for land
degradation in mvinces ata scaleof 1:10Q000 and in regions at scale 1:2H00
serves for the reasonable use of land and prevention of desertification in Tay
Nguyen.The desertification study was also caried out in coastal provinces such as
Binh Thuan (VAST project). Reresuls show that desertification has becoaeesal
risk thathasstrondy impacted on sooteconomicdevolopmentn Viet Nam.

The detailed analysis of contraditionusing water resource in Tay Nguyen
(TN3/T02) opened a newpproach forgradualsolution of drought in dry season
and flood intherainy season in Tay Nguyen.

Research on Environmental Protection

A study on the solution of problems by finite element method (two
problems) gave warnings of environment change caused by exploiting
browncoalignite in the Red River Delta and proposed methods to mitigate
subsidence and damage of subsidence during and after exploitation ffASE).
Research results atiee scientificbasis for authorities to considéne disadvantage
of browrcoal exploitatiorin the Red River Delta.

The results of the study oedhnological procestr producingabsorlable
materialsfor heavy metals (Cu,Pb,Zn and Cd) frevastesludge in Binh Minh and
Khe Cham coaminesindicate that it came used fotreatment of heavy metain
pollutedwater (Project VAST05.04/123).

International cooperation under the Protocol

This is the firsttime VAST has carried out scientific research airtk
science beyond the territory of Viet Namamelyin the territory of Laos withwo
projects

Research in establistent of risk mapsof some natural disasters in Laos
(Institute of Geological Sciences VAST): establishedtwo earthquake and
landslidezoningmaps two earthquake and landslide risk maps at scal®@QdDO0Q,
two mapsfor reasonabléand-useat scale 1:000000andtwo landsliderisk zoning
maps for two key areas at scale 1:900. In addition, the project also trained Lao
scientific staff for natural disaster management and helped them estadblish
scientific basigor disaster masgement.

Establish GIS databaseof natural conditions, sockdconomic, natural
resource and environment serve sustainable develdpmeSavanakhet province,
Laos (Institute of Geography VAST): in addition tothe scientific results, the
project also trlned some Lao experts to use GIS technology for management of
natural resource, environment and sestonomis.
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2.7. Marine Science and Technology

In 2013 there weresevenprojects completedchecked and taken ovesix
subjects summarizefive on-going projects anda series of other annual activities
The completed projects have achievbeir planned targets along with produots
science and practice. Here are sarhthemain achievements.

The research project “To assess the accumulation of toxic pollutant in some
special organisms at the tidal flat in the Northeast of Vietnam in order to propose
preventable solutions for the toxic accumulation in the human body” showed the
figures of toxic accumulation levgéHg, As, PCBs)n valuable species théte in
the intertidal region ofnorthern Northeast and published newdata on
bioaccunulation factor of main species suchdevotees, bored, oysters and proud.
It also assesses the level of food safety in the groups of organisms and proposed the
safe wayto use these as a specialty of daily food by ensuring no accumulation of
both drug toxicity food chain and animal models clean.

The research project “Research some ecological characteristics of microbial
communities (viruses, bacteria and algae) on cal@hg the coast of islands in
Northern Viethnam to assess the health and propose solutions to sustainable
development of coral reef ecosystem” has gained a series of nevandsynchronsed
research resultsf viruses, bacteria and algdeé hasidentified thecurrent state of
fluctuation distributionand spatial density of bacteri@iruses and micro total
symbiotic algae on the environment mucus of 19 species of coral and water around
Cat Ba Island and Long Chauand studiedhe community structure of bacteri
viruses micro-algae, corals anthe symbiotic relationship amongthem It was
successful in characterizindpe fluctuations of healthy and sicloramunities of
bacteria, viruses anghicro-algae on coral specieBased on theseesearch results
propose measurei order toassess coral healifere developed antbntributel to
the sustainable development of coral ecosystems

Bin d6 d6 sau day tang tram tich

Ban do bé day tram tich va dé sau day tang tram tich
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The research project “Assessing the environmental capacity of the south-
central coastal waters of Vietnam” perfected the methodlmgy and application of
environmental assessment capacity fwo watershed Nha Phu lagoonrr Binh
Cang Bay andrhuy Trieu lagoon- Cam Ranh Bayand proposed management
solutions to protect these watersheds.

The research project “Study to verify the rule of distribution, structure and
thickness of sediment on the Vietnam continental shelf and adjacent area based on
geophysics data (according to the newest data obtained in220%7on the East
Sea)” has assessed the driven depth of bottom sedimentsedimat thicknesswith a
rate 0f1:1,000000 billion onstudyareas It also constructetbw-density, high and
mediummapswith a rate ofl1:1,000,000 and developed functions according to the
geophysicadata, as well as provided oriented information about wireavith oil
and gas potential (the maps are posted in the previous page).

The research project “Study pollution levels of heavy metals (HM) in coastal
marine sediments around the Mekong Delta to serve sustainable development” has
analyzed more than 10Gdiment samples with the results of theavy metal
content (Cu, Pb, Zn, Cd, Cr, As), carbonate content, TOC, radioactive isotopes
210pp, 37Cs, and constructedhe distribution diagramof heavy metals, transport
direction, spread and volume convergent@olluted coastal areas the Mekong
delta Based on the results of activity measurements of radioactive isctpbs
13'Csin a sample columrit initially calculateda sedimentation rate of sampling to
generate about 0.33 ¢year.

The research praje “Calculation, design, renoteawater tanks for the DKI
work of Truong Sa islands” has summarized the survey data on fluctuations of DKI
works studying and searching feechnological solutions to reduce fluctuatiasfs
the DKI works to keep water in #hrainyand stormseasonmaking two unitary
device dissipation fluid power and engineering drawings for water allocation for
renovation works DKI_16While conducting the experimernt,aimedto measure
the fluctuations using digital cameras comhdneith image processingrhe most
important thingwasthe improvement of the DKlhanging tankwithout removing
the hook from the tankhe improvement proces®r the hanging tank wasmple
and convenient to carry out

The research project “To develop and perfect the model forecasting storm
and tidal surges to the waters of Vietridmas developed the algorithms to use finite
difference methods on irregular grids Boshallow water equatiomhe projecbuilt
and packaged software WST12 for calculatitmforecast tides, storm surges and
river water and use nets that are not applicable for the calculation details and
coastal waters in general. The project updated the data of water levels on
topography, shorelinendempty hours at coastal stations and storrthnénwaters of
Nam Dinh, the software WST was also applied to assess the impact of storm
surgesand high waveson the waters of Nam Dinh, calculate the number of plans
and show a number of features of general water levels (tide + storm sudje)
waves instormyperiods inthe waters of Nam Dinh.
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One of the regular tasks to observe theoastal environmenthis task has
been carried out regularlfor more than 10 years by the Institubé Marine
Resources & Environmeninstitute of Mechanigsand hstitute of Oceanography
In order to have a reliable data set, the Institutes have agreed to use a monitoring
method such adata collectionsampleanalysis, observation time. From north to
south, there are monitoring stations: Tra Co, Luc, Son, Cua LoW&dh, Thuan
An, Da Nang, Dung Quat, Sa Huynh, Quy Nhon, Nha Trang, Vung Tau,®ach
The observed areas include environmenonitoring and water quality, the
environment and sediment qualitand biological environment with changing
parameters measurdéobm 30 to 36 depending aime annual fundsThe time of
observatiorshould be in ApriMay and SeptembefOctober of the yearSo far the
marine environmental datd Vietnam in 2012 has beessued and used.

In 2013 five projects at branch level atdgo projects atinstitute level are
going to be summarized’ he assignment and tectonic characterisifcdeepwater
areas in West and Southwext EastSea deep structures identified by Kainojoi
sediments, mapping the distribution of basalione project The studyof fossil
hydro dynamic offo To - Vinh Thuc has establishedrange of flow, highof wave
average fossil dynamicsf season at the rate 4t200.000 basedn the model
MIKE 21.

The research projecin thecoastal sand Northeast gave solutionprtamote
the use and value of all sand tourism and protection of the natural landscape and
environment. Th@rojectstuded the nature otirculation along some islasdn the
Gulf Islandof North Korea the accounting tools and specialized software lhes
used to determine the nature and perfect circulation model building methods of
propagation material polluting waters aroundIsiand.

The research project on theiodiversity and bioactive compounds dai
mienin Con Colsland has determined the stture ofthe fourisolatedcompounds
from Hai mien the analysis of genetic diversity at the molecular level and
assessment obioactive compoundshat isolated according to theoriented
antioxidant, antimicrobial and cytotoxiGhe project assesses taeamulation of
heavy metals in some organisms to identify organisims environmental
monitoring of heavy metakhat wereanalyzed irfour species antieingselected as
monitoring species fdheenvironmental monitoring system.

In order to carry out the selutions of the committee, the Second National
Marine Geology Conferenagasheld in October 2013. Therveasa participation of
205 delegates and scientists from 37 Geological agencies, units of geological
investigations in the country. There were 19 msiigts from four countries
Germany, Russia, France and South Korea. The conference published a collection
of works with 9larticles, 1108 pagespublished by the Publish House for Science
and Technology ISBN number 9B84913134.9. There were three sub
committees in the conference, 25 presented re@orts21 poster presentation
reports.There were more than 30 conference participants who participated in the
field trip in Quang Ninh for 2 days. The Conference evaludtedoutstanding
achievements of Mae Geologyin Vietnam after the first conference (2008), to
evaluate the existing marine geological research and discuss the future direction of
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the investigationand research to the year 2020. The agreed orientation in the
Conference, hopefullywasthe basis for building geological tasky MOST inthe
KC09/1620 program, the Ministry of Natural Resources and Environment
construced the task of Article 47, and set directions for Vietham Academy of
Science and Technology, and Petro Vietnam Corporatiobuitl the science
missions for the coming years.

Asso. Prof. Phgm Huy Tién, Chairman of Marine Science and Technology Committee,
VAST delivering an opening speech at the Conference

2.8. Environmental technology and energy

In 2013, the environment andhergy division carried ouhine projects in
which four are transitional and the other five are new openings. The total budget is
3,500 million VND, 1,250 million VND for transitional projects and, 250 million
VND for new ones. All projects were chaireddaoperated properly according to
the plan. Here are a few results:

1. Completed and finished the production technology of materietégalyst
nanocomposite Fe/Mg@e03.H20 on bentonite carrier to be utilized as material to
remove HS cleaning biogas aimg to replace foreigimported equipment and
materials. Have successfully built dry technology models for design, manufacture
and installation of ESprocessing system at pilot level.

2. Completed the isotope dilution method to assess the pollution dével
toxic heavy metals in children’s food.

3. Researched, calculated design, built and installed model and assessed the
treatment efficiency of COD, BOD, SS,-N, T-P, coliform in domestic and
industrial wastewater which is rich in nitrogen and proposedesappropriate
technologies to treatNch wastewater using membrane bioreactor.

4. Researched to propose and issue the draft of the technical standards for
power stations using renewable energy to connect to the national power grid
including power statian of solar power generatignpower stationgeneratorsising
wind powerwith small and mediungapacity, powestationhybrid generatousing
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wind powerwith small and mediunsapacity, powestationgeneratousingbiogas
energy biomassandotherrenewableenergy sources

5. Established sampling proceduresand analysis of dissolved organic
compoundsby high resolution mass spectrometryFT-ICR-MS) and nuclear
magneticresonancg NMR). Combining surveytool GEM to evaluateorigins of
pollutants in the waterof the Red Riverupstreamto propose solutionsand
directions to overcomkmitations of long-term contamination

6. Collected surveyed and addethta onCauriver water quality and built
two climatechange scenarid®1 andB2. Modified GIBSI modelfor the data from
theyears2009-2012andranthe model foiscenaridBl.

7. Researched andstablished thanalysis procedure, constructed probing
sensors and accessories to deteste level of Hgin the environmensetting the
stagefor the manufacture aflevicesto satisfy thepracticalapplicationin domestic
demand
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Sagi Bio thermophilic microorganism product IET water filter using nanofiltration
technology

8. Researched and established thealysis procedure fosimultaneous
determination of As(lll) As(V), monemethylarsonic acid (MMA) and dimethyl
arsonic acid (DMA) in well waterurine by HPLC-ICP -MS contributing to the
research of decreasing the toxic effect of arsenic in groundimaééetnam

9. Researchedand evaluatedhe drying equipment sing solar radiation
energyand heatpipe to independentlyseparate flowscalculateddesignand built
thehotair supplysystemmodel fromthe solarradiationenergy

Moreover, the Project "Manufacturing technologydevelopment and
applicationof nanocompsite materialso treatcontaminated watein areasof
flood waterinto domestic water at tHeouseholdscale"have builtiET water filters
using advancedanofiltrationtechnologywhich enablesl00% removabf bacteria
viruses, toxicorganiccompoundsheavy metalsammonium The outlet water met
thequality standards QCVN2 2009/BYT.

Sagi Bio thermophilicmicroorganismwas transferred froninstitute of
Environmental Technologio the SagiConstructionand Environment Technology
Limited Liability Company for production andusiness
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3. Technology Applications and Deployment

3.1. The policy to strengthen the application, implementation, transfer
technology and commercialization of the products of science and technology

Construction Project of LaboratorDrug Chemistry- Pilot pharmacy
chemicals in the framework of cooperation with the People's Committee of Ho Chi
Minh City and National of Pharmaceutical Chemistry Program. Currently the
project has been approved by the Government.

Build the Regulation oRApplication and Development Technology Fund of
VAST. Currently the Regulatiohas beerbuilt, and it has been submitted to be
approved.

Joirt construction project "Vietnam Inclusive Innovation Project” by the
Ministry of Planning and Investment.

Signed anagreement with Quang Tri, Dong Nai, Thua Thien Hue, Quang
Ninh province and Bi DuyNui Ba National Park.

Working with the provinces to develop programs to sign the cooperation of
second stage: Ho Chi Minh City, Hai Phong, Bac Giang, Dak Nong province.

Working with Dak Nong provinceat a meeting the sides exchanged around
the issue of applying the results of scientific research to promote social and
economic development of Dak Nong province to ensure faster, more efficient and
more sustainabldevelopment

Working with the Hanoi People's Committee, Ho Chi Minh City and Ba Ria
- Vung Tau province on solid waste processing. Project coordinatidartaken by
Hyundai Group and Halla Group, Korea.

Joined delegation working group with the University of Paris Shdut
pharmacy chemistry.

Working with the Department of the U.S. Geological Surtbg, twosides
agreed to develop cooperation about Remote Sensing and GIS applications in
sustainable development of economic society in Vietnam. In this phase two sides
will focus on: 1) "Building information systems for environmental monitoring Ba
Che district of Quang Ninh province in order to sustayatdvelop pharmacy
materials” and 2)‘Application of remote sensingnd information technology to
monitor the environmaal resources of coastal Quang Ninh"

Working with the American Museum of Natural History, New York
Botanical Gardermon the development project dhe use of biological resources to
serve socieeconomic development. The two sides agreed to develop mojBct
Study and formulate breeding processes, develop herbal medicinal plants resource
in Ba Che district, Quang Ninh, 2) develop a formulate planting, granditaring
nurseryfor the medicinal plant for Vietham.

Exchange ofnformation agreedworking principlesas wellasstrengthening
andpromotingscientific cooperatiomith the cooperang Provinces
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3.2. The cooperation project in level VAST

Continue to carry out the cooperation project with the Ministries and
Provinces Continue 12 projectOpen B new projects; Open 3 new technological
applications ordered project.

Pilot production project: Continuodise projects; Stareightnew projects

Assessmenbf the projects finished in 2012: Completed assesshioent/6
of the subjecdended in 2012; gparatiorof assessmerfior two projects

There are 13 provinces which VAS0boperates witho carry out the project:
bien Bien, Lao Cai, Phu Tho, Thai Binh, Hai Phong, Ha Tinh, Quang Tri, Pa Nang,
Quang Nam, Thanh pho Ho Chi Minh, Pong Thap, Tra Vinh, Ben Tre, and Dong
Nai.

Midterm evaluation: total of 12 projects were evaluated, inofyfinanaal
assessment

Overall Assessment

The cooperation projechas been evaluatedvith good results and was
highly appreciatd from Provinces

Continual developmentopicsinto Pilot productionprojectin collaboration
with the General Technical Department - Ministry of Police, Institute of
Biotechnology Application of sperm conservation technologgnd artificial
inseminationto produce professionglolice dogs Beganproducingherd dogsby
artificial methods, the qualityas high asnatural method. Storing frozen sperm
resources$o expand productian

The majority ofprojectsare carried outon schedulandcontentfollows the
approved proposal

Results of the implemeation of some pilot production projectsas been
doneto applicationsnto products

Some intitutionhave activelytransferedresearch result® business anget
profits from the commercerlization of scientifi@and technological resultdNha
Trang Instiute of Technology Research and Applicatgainednearly 150 million
profit from the transfer othe managemenproductsFUCUDAN.

In general,the projecs thatcooperate withministriesand Provincedave
been created fromctualurgentneedsof thelocal communitysotheseprojectshave
beenwidely applicated highly applicable and have a real contributionto the
economiadevelopmenof the localsociety

In 2013VAST handed over the results of progitcluding:

Manufacture and delivergf modern systes of infrared laser equipment to
serve research and training in optics and laser weapons for Military Technical
Academy. It is the product @efscientific and technological project of VAST.

Production and complete process technology of creatioine conposite
materials PE/gypsum f@roducehard plastic tube. Denatured the Gypsum by stearic
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acid (GbtAs) and Pfg-acrylic acid (GbtAA) on higfspeed mixing equipment.
Project in collaboration with a company to produce and consume more than 80,000
meters of PE gypsum twisted tendon rigid pipe. Revenue reached 2.2 billion.

Pilot production of high performance lighting products based on applications
of effective technology power coefficient correction (PFC), super bright (LED)
technology and technology of autatit adjustment ofpower use (dimming).
Provide 14,236 system of high performance T8 fluorescent,2801classroomsin
150 schools of Thai Binh province. This is the aim of National Programme for
Energy Saving

In 2013, The Department of Application andeM2lopment Technology
operaed develogd and providd thetransferof 21 processs of technology,and
technology products to markerhis includedtwo products from thdnstitute of
Environment and Technologgne processrom Institute of Marine Biochersiry;
five from Institute of Natural Products Chemistone fromNha Trang Institute of
Technology Research and Applicati@mme frominstitute of Mechanicghree from
Institute of Applied Mechanics and Informaticdiree from Centre for High
Technologydevelopmentone frominstitute of marine geology and Geophysics
one from Vietnam National Satellite Centetyvo from Institute of Information
Technology anane frominstitute of Materials Science. Those #mne processes of
technological, scientific mducts of the project of VAST.

3.3. National pilot production project:

There arethree projectsthat havebeencarried outunder thelnstitute of
Biotechnology Institute of Natural Products Chemistrgnd Institute of
Environmental Technologywith a total budgetfor the three projects of 4,800
million.

3.4. Technology contracts and Technology transfer contracts

In 2013 the institutions of VASTsignedatechnologicakontractwith a total
budgetof 229962 million, the budgebf 2013is 116789 million. The institution
with highest budgstwere Institute ofEnvironmental Technologf43,575 million),
Institute of Energy Science$12,048 million) andnstitute for Materials Science
(5,912million) which are thenstitutionsalwaysleadinghighest contract bugpktin
recent years

3.5. Promoting the application and development technology

Constructionof a database of 100 products of science and technology for
commercializationfo upload onthe website of VAST for widespread introduction
of productdo facilitate potentialcustomes.

Joiredthe Techmart Demo of Red River delta in Thai Binh Province on 15
to 17 August 2013. Theravere three institutes participating: Institute of
Environment and Technology, Centre for High Technology development and
Institute ofChemistry.

Joired techmart of Tay Nguyen area in Dak Nong province. VAST
participated with 17 booths of 9 institutions: Institute of Environmental
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Technology, Institute of Geology, Ho Chi Minh city Institute of Resources
Geography, Ho Chi Minh city Instite of Physics, Publishing house for Sciences
Technology, Institute of Tropical Biology, JSC Biotechnology, Institute of Applied
Physics andScientific Instrument, Tay Nguyen 3 Program, aihdee booths of
VAST to showa general introduction.

Ministry of Saence and Technology has published a Catalogue a2 1
equipment, software solutions, services and products which could transferred to
comparmes. VAST has 152 technologies incind: Institute of Environment
Technology(28 technologies Institute forinformation Technology29); Institute
of Oceanography6); Institute of Chemical30); Institute Energy Sciengd0); Ho
Chi Minh city Institute of Applied Material scien¢&6); Tropical Biology(25); Ho
Chi Minh city Institute of Physicy8), Institute of Ecology and Biological
Resource¢$4); Institute of Applied Informatics and Mechan(&6).

Joined techmart Demo for economic development in the Mekong River Delta
in Vinh Long. The participatg instituteswere Institute of Chemical Technology,
Institute of Environment Technology; Ho Chi Minh city Institute of Resources
Geography, Institute of Applied Mechnics and Informatics, Institute of Tropical
Biology, Joint Stock Company of biotechnology and VAST

Sampling and analysis of Molecular Genetics atrguest of the Soc Trang
provincial court on disputes of a cow. This tagksresolved in 2 weeks. Based on
result of molecular genetics, it has identifige genetic relationship of the cows,
and senthis informationto court of Soc Trang.

During Novenber 2013the Institute of Geophysics recorded and provided
information abouta mild earthquake in Dak Krong district, Quang Tri province.
The nformationprovided assurander local people in the district.

Working on scientific and technological applioms to promote socio
economic development of the provinces of Dien Bien, Cao Bang and Quang Ninh.

Working with the provinces to develop programs to sign the cooperation of
second stage: Ho Chi Minh City, Hai Phong, Bac Giang, Dak Nong province.

Working with the Ministry of Defense about the possibility of cooperation in
science and technology between the two agencies. At the meeting, both sides
reviewed the collaboration research betwd&ST and Ministry of Defense, and
drew a new prospect route for thaure.

3.6. Intellectual property

In 2013 the number of registratioss for Intellectual Propertyof VAST
Institute increasedin both quantity andquality. There were seven patents of
inventionsor utility solutions six have been plished.

Attending advaced training “intellectual property management and
technology commercialization" in the Launiversity of California, Davis, USA
sponsored by the United Nations.

To promotethe work ofintellectual propertyVAST has proposed modelof
developedntelledual propertyof VAST.
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4. Education and training activities
4.1 Resultsof postgraduatetraining achievedin 2013

VAST is the leading Institution for science and technology, and has an
important role in scientific and technological development in \AetnVAST has
many high qualified staff of science and technology including 44 Prof.,, 161
Associate Prof., 35 Doctor of Science, 706 PhD and modern facilities for
experimental activity. Annually, VAST provides many master and doctoral degrees
for studentswho are qualified for the industrialization and modernization of the
country.

In 2013, VAST had 19 Institutes engaged in postgraduate courses. The
number of students participating in doctoral courses increased by 16 % compared
with 454 in 2012 and 353 stedts participated in master courses, an increase of
31% compared to 2012. More than 80 PhD thesis were completed and 29 textbooks
were compiled for doctoral training.

All Institutes participating irpostgraduateoursesareimplementedseriously
following the education regulation of tHastitute and the Ministry of Education
and Training in the stage of adssion, examinatigrtraining procedures argiving
the Diploma The training ofVAST is always associated with scientific research.
The PhD and MSc gduatestudentswill meet the demands of practicéAST has
four specializedresearch institutedike Institute of Mathematics, Institute of
Physics, Institute ofGeography and Institute d¥laterials Sciencevhich were
accepted bMinistry of Education andraining to implement th€rogram, namely
“Training qualifiedteacter for the university colleges for 20B020 ", the total
number of PhD studentemployed under thi®rogramwas 10 people in 2013,
bringing 21 PhD student# total. In addition, VAST als has many mastémining
coursesaffiliated with other Universities likeUniversity of Natural Sciences
National University of Ho Chi Minh City University of Natural Scienedsational
University of Hanoi, Thai Nguyen Universitagnd CTU. Thespecialzed research
institutes also regularly collaborate witforeign universitiesto organize training
workshops to learn from experience and improve the quality of training.

Thanks to the close guidance of the Leadership of VAST and the efforts of
the speciated research Institute, training in VAST has achieved good results and
initially meets the requirements of enhanced quality of postgraduate training.
However, the training is still difficult, especially funding for training of specialized
institutes is Imited, and there is a lack of equipment for training and connection of
library systems.

To uniformly manage training activities to enhance graduate training quality,
VAST has actively formulated a Project established at the Academy of Science and
Technoloy based on 19 specialized research Institutes having postgraduate courses
and was reorganized into 11 faculties, in which the training activity remained at
specialized research institutes. The management and general operating of training is
implemented byAcademy of Science and Technology.

On August 2, 2013, the Prime Minister agreed to establish the Academy of
Science and Technology under VAST on Dispatch No. 1152RGg¥X and
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assigned to the Ministry of Education and Training in coordination with other
ministries and agencies concerned with appraising investment projects on the
Academy of Science and Technology as prescribed, have noted peculiarity of the
Academy, and submitted this to the Prime Minister for consideration and decision .

The launch of the éademy will raise the master and doctoral courses of
VAST to a higher level and contribute importantly in the rapid development of
scientific human resources and leading experts in natural sciences and technology
during the period of international econormtegration.

4.2. Training officials and civil servants

In 2013, VAST sent a number aftaff to participate in the training of
political theory, state management and professional knowledge to initially meet the
requirements of preparations; improve knayge, management skills and
professioml skills for human resources of VAST. For the details:

Training in political theory:

VAST sent 21leaders and managédis attendadministrativepolitical theory
senior clasgin-service)and 18 staff to attendadministative-political theory class
(in-service), organized b§ener Training Politic of Party Executive Committee of
Central Agencies.

Training in state administrative management knowledge and
professional skills training for staff:

+ Dispatchedneleaderto attend the statadministrativemanagement senior
official class, organized by theCener Training Politic of Party Executive
Committee of Central Agencieand coordinate withHo Chi Minh National
Academy of Politics and Public Administration

+ Collaboraton with theHanoi University ofHomeAffairs openedwo state
administrativemanagementlassedor training officials (60 staff) and two classes
for training principal officials (70 staff) in the Northern region.

+ Collaboration with theHanoiUniversity of Home Affairs openedonestate
administrativemanagementlass for training officials (34 staff) and one class for
training principal officials (30 staff) in theoBthernregion.

+ Dispatched staffo attend the bidding classrganizedby the Centeffor
Training, Consulting and Technology Transfer ambinationwith the Department
of Procurement Management, Ministry of Rlarg and Investment (five staff).

+ Dispatchedstaff to attendthe policy class, organizelly theDepartment of
Public Asset Mangement, Ministry of Finance (seven staff).

+ Dispatched staff to attend funding settlement potiass abouscience
and technologyorganizedy Financial MagazingMinistry of Financg26 staff).

+ Dispatched staff tattend class oftudy indepth traning professional
inspection, and check processisgstematization of legal docunts, organized by
the Academy of Justice, Ministry of Justice (five staff)
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+ Collaboration with small and medium enterprises development support
center openedneclass ofprofessional training procurement course in the Southern
region (46 staff).

+ Collaboration with the University of Training Officers, Ministry of Home
Affairs opened a training course on leadership skills, and international economic
integration (47 staff).

+ Collaboration with the University of Training Officers, the University of
Training Officers, Ministry of Home Affairs opened administrative organization
class (40 staff)

+ Collaboration with Institute of Economics opernaa classedo provide
knowledge about the world economic integration for 100 staff (Northern region)
and 70 staff (Southern region).

In general, the training of the officials amivil servants at VAST was
closely associated with the planning of dees and managers at all levelad
followedby the training planwhich was approvedykthe President

5. International co-operation activities

In 2013,VAST sent29 delegations to visit and work witverseapartners
nine of which wereled by VAST’s leaderto international scientific om@nizations
research centers such as CNRS, Russian Academy of Sciences, Polish Academy of
Sciences, Far EasteBranch- Russian Academy ofScienceFEBRAS), Astrium
Group - France,International Institutdor Applied System Analysis (IIASA) in
Austria. Remarkably, it was VAST’s delegation led by Prof Chau Van Minh,
President of VAST toattend the 30yearsanniversary of cooperation between
VAST - CNRS in early Julyast year that proved thelose collaboration between
the two leading scientific agenaeof the two countriesVietnam and Francelhe
President ofVAST and the Presidenbf CNRS highly appreciatd the gained
achievementsf the past 30 years. In particular, the presentatidrscientistdfrom
VAST and CNRSon the achieved results in theldieral projecs which are ce
sponsoredas well as the highlights of 14 FrenéiethameseSchoolsin Do Son.
The delegationof interministerial (Ministry of Science and Technology, Ministry
of Finance) and the Vietham Academy of Science and Techndémblgy Prof.
Nguyen DinhCong, Vice Presidenbf VAST had a working visit tc-EBRAS. At
the meeting orSeptember 10, 2013,thetwo sides agreed to sign Agreement on
long-term cooperatin  on marine research, with priority given tput the
BOGOROV ship of FEBRAS into a permanenimission atthe Nha Trangport to
carry onthe research and traininfpr Vietnanese scientistgn the field of marine
researchProf. Duong Ngoc HaiVice President of VASTaccompaied the Deputy
Prime Minister Nguyen Thien Nhéao visit the Institute ofOrganic Chemistryand
University of Finan®. The visits of VAST’s leadership to théeading scientfic
organizations of the coumds that proved VAST’s international cooperation
activitieshave concentratean the keypartnersin order to take their advantages
strengthertheimplementatiorof thekey scierweand technolog.
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In 2013 VAST acceptedbO0 foreign delegations fromscientific institutions
and international research centexs come andwork with VAST in the fields of
space technology environment, energy, biotechnology, natural marine resources
survey, biodiversity and conservationformation technology, materials science,
chemistry, physicsand mathematic3.here weredelegations fromFar Eastern
Branch- RAS led byProf. V.I Sergienke Chairman of FEBto visit anddiscusson
the 4" marineexpediture by the ShipAkademikOpain " andintent to bring the
FABRAS’s shipinto permanent anchaon Nha Trangfor serving thejoint marine
research between two sigesnd thedelegation led byProf. Dr. Boviengkham
VONGDARA, Minister of Science and Technolog¥residenf the Lao National
Academy of Sciences to visit and work wMAST to summarse the contents of
cooperatiorand proposenew projecs for the next year;finally, Prof. Pavel Kabat
Director of the Internationalnstitute for Applied Systems Analysivisited to
discussabout Vietnam joiimg in IIASA.

In 2013, VAST’s instituions also received many foreignscientific
delegationsattendng conferencesseminars andmplemening joint calaboration
researclprojects.

5.1. The important international cooperation projects
5.1.1. ODA Projects
a. VNREDSat - 1 Project

The successful implementation of small satellite project VNRED3dbor
the period 2010- 2014 withthe amountof 55.8 million euroby ODA from the
FrenchGovernment and 420 million VND from ViethamState Budget and the
success of putting the firgarth observation satellitof Vietnam -VNREDSat1
into orbiton May 7", 2013. The success efmall s#ellite projects VNREDSat
marked an important milestone in spa&XT cooperation betweeWietnam and
Franceand itwasthe Vietnams S&T primary basison acquiringand owning the
earth observatiosatellitetechnology The project The Second Project fafietnam
Natural Resources,Environment and Natural [sasters Monitoring Satellite -
VNREDSat- 1B" was approved by the Prime Minister at Document Nzl4/TTg
QHQT on 30/6/2011 with the amountof 63 million euro by ODA from the
Belgium Government an8,1 million USD from VietnamState budgetin 2013,
bothsides have effectivg held4 rounds of negotiations in Vietnam and Belgium.

b. National Satellite Center

National Satellite Center VAST has received , managi@nd implemered
the constructionof the Space Center Vietnam projeststh the amount o#6,595
billion yen by ODA from Japaese Governmerdnd 1,774 billion VND from the
Vietnam Sate budge In 2013 VAST hasconductedthe package "Preparing the
ground for construction of the South” wiimaunt of 80.620139 billionVND after
15t adjustmentandcompleted 786 volume (equivalen to 61 billion VND). In 2013,
100%was completedThe Center is implementinthe packageof consuling design
verification and totafund for 11 staff toattend araining course orMaster ofspace
technology at 05 leading universities in the field of Space Technology in Japan.
Currently, the project is being implemented accordinght® plan. The project
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management woskare being done in compliance with the regulatiofisveéetnam
and the Agreement betwetretwo governments

5.1.2. The international cooperation projects at VAST level and other
international cooperation projects

In 2013 VAST hasfunded?21 projects for20132014 with an amounbf 6
billion VND of which 4 bllion is cooperation tasks with FEBRABn marine
researchfor 2013 - 2014 (otal budget is & billion VND). Most projects are
implemented in scheduleShere are27 IC projects forthe period 20122013 that
have been continued, four of which drem 2011-2013. At presentone project
wascompleted on timeghe extendedorojects ar2% becauseananagers have not
completed all or part of the international pessandby thedocument fronMinistry
of Financelimiting the numbers of delegatiorsbroad, theState Eank has not
solved the budgetso they have notrealized the exchangescientists some
collaboration projectsvith Belarushave beeradjused for the financdunding by
the BelarusianRepublican Foundation for Fundamental Research’s proposl. In
2013 VAST also conductedhe new projectselectiors for the period 2014 2015.
The estimatednumber of new projectss 27. Most of the newprojects are
negotiated and preparadthe detailed outline for approval in 201%the One More
Step project in 2013 @™ call), VAST has nominatedwo scientists(one from
Institute of Materials Science one from Institute of Genome Research)to
participate in thgostdoctoral programe foé months at the University of Dresden,
Germany and the University of Trento, itah the framework of the One More Step
project and alsosignedto participatein the Swap and Transfer project with the
University of Trento Italy. Additionally, the manag@ment andmplementation of
the bilateral IC projects at VAST leveimplemening the guidelineof the Prime
Minister andPresident of VAST the International CooperatioDepartment co
ordinated with the affiliated institutions to set uprogramsand projects which
submit to theGovernment, of which must mentiooo-ordinatel with the hstitute
of Marine Geology and Geophysitsset up thgroject 'Building the Sea @tabase
Information ExchangeSystem andNetwork in Vietham" submitting tothe Prime
Minister for funding co-odinatedwith the Institute of Oceanography aNe\ST’s
specializd institutes to outline the international integration project on
Oceangraphyfor funding which was assigned by th@overnmernt co-ordinatel
with FEBRASand Nha Trangnstitute of Technoloy Researcland Applicationto
set up theprojectto bringthe shp BOGOROVto permanenstay inVietham; ce
ordinatel with the Institute of Geolagal SciencesGeography, Centre fddigh
Technology Developmenand Lao National Academy of Sciencts build the
project "Strengtheninthe Sientific Research andechnoloy Transferfor thelLao
National Academy of Sciencegor funding from VietnamGovernment’s ODA;
Co-ordinatel with Osaka University Japan and Institute of Environmental
Technology to build the proposal project DevelopmentModel and Ecology
TechnologyAdaping and Mitigating the Change of Water Environmentin the
Mekong Delta" for funding fromthe Japaese Government's ODA; Proposed
international integration projects Oceanograpy)y Aerospace, Biodiversity,
Environment, Climate change New Energy, Informaticoa Technology,
Biotechnology, Physi¢Nuclear andNew Materials
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5.2. The signed documents on international cooperation

In 2013, VAST signed four new Memorand of Understanding two
Agreemerd andtwo Letters of Intert on scierce andtechnology ceoperatia with
the partners Bulgaria, France, Belgium, Italy, Australia, Mexiemd Republic of
Korea. VASTs Institutions also signed 27 document$n 2013, VAST has
negotiated and joineithto two important international organizationSommittee on
Earth Observizon Satellites(COES) and the International Institute for Applied
Systems Analysis (IIASA). At the 83 Coundl Meetingin Laxenburg Republicof
Austria, IIASA has officialy accepted/ietham- the 2E' member country. With the
aim of promotingthe collaboraton research tameet thedemandand bring the
benefits for the country, along with the IA&AMembersVAST have the right to
nominate young scierstis toparticipate intraining programs beingrganized by
lIASA, especially attend the postdoctoral training human resources program
which arean urgent need to access goith in the related network daten orderto
provide an analysis of theational matteren the context of region and global. The
signing of the newdocumentsas well asinitiative paticipaton into the largst
scientific organizatiosin the worldprove thathe orienédly extended new partners
in the potential countries are interestdy VAST’s leadership in context of
international integration.

5.3. VAST’s international conferences, workshops and schools

In 2013, VAST organized 31 international conferenogorkshopsand
schoolsthree of which are VAST level such as: THE 2AST - KAST Workshop
on Biodiversity andBio-active Compoundswith the participation ofL10 scientists
from in and outf country; VAST - IRD Symposiumon Marine Science VAST -
ICTP-APCTP Regional Conference and School ©apology Phaseand Quantum
Computation Especially, VAST hostedand successfully organized tR&" Asia
Pacific Regional Space Agendes Forum (APRSAR, with 350 scientists and
managers, of which 150 participants were foreigners

5.4. Annual membership fee

To maintain and promotideinternational cooperation activities, enhatioe
multi- international integration witls & T internationalorganizations in 2013
VAST haspaid membership fees fdoint Institute of Nuclear Research (JINR),
Dubna; AUF, APCTP, AASA, IUGG, PSA and CONFRANSNith amount of
259.700 USD. On the basis ofmembership paymentVAST has sent four
representatives to pasipatein the annual meetingf Dubng APCTP, PSA, AUF.
In 2013, VASTs activities atJINR have developedmore effectively than the
previous yea. The Number ofVietnanis staff working atJINR hasincreasednore
than previous yeas, with the participatio of Institute of Physics and Nha Trang
Institute of Technology Researdnd Application There are ninéVietnamese
scientistsvorking at JINR

Vietnam has recently become the’*2hiember of IIASA and will pay the
membership fee in 2015.
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5.5. Emulation and commendation

VAST commended timely théoreign scientists and international scientific
organizationswho have significanty contribued to the training and research in
S&T for VAST. In 2013, VASTawardedthree Degrees of Honourable Doctorate
Causa, 11VAST’s Medals for the scientists from Russia, Republic of Korea,
Germany, USA, France, Lao P.D.R.

President of VAST- Prof. Chau Van Minh President of VAST- Prof. Chau Van Minh
and Prof. Stefan Vodenicharov — president  and Prof. Alain Fuchs — president of CNRS

of BAS signed the science and technology signed the science and technology
agrrement at the President Palace, Hanoi agrrement at the head quarter of CNRS,
with the observation of President of Paris, France.

VietNam- Mr. Truong Tan Sang and
President of Bungaria — Mr. Rosen
Plevneliev

The hand-over ceremony the system of The delegation of VAST, ministry of Science
VNREDSat-1 satelline between VAST and and Technology, Ministry of Finance visit
EADS Astrium, France FEBRAS, Rusian Academy of Science

5.6. The remarkable international cooperation events in 2013

VAST hasjoined into the Commission EarttObservation SatelliteGEOS
and the International Institute of Appt Systems Analysis (IIASA)it has marked
an important milestone in tlewntext of multi international integratioon S&T; the
first Vietnamis Earth Observaéion Satellite - VNREDSatl was successfully
launched into orbit by VEGA rocket from the Kour@paceAirport in Guiana
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France. The 4" Joint Marine expediture inVietnam seabetween VAST- FEBRAS
by ship "Akademician Opan" and The Secondnternational Workshopn Marine
Bio-resourcs inVietham"held at VAST, it shouldbe addressed in 2016 2013,
30yeass anniversary of cooperation betwe€AST-CNRS wasan importat event
of Vietnam-France cross exchangegear on the occasion dD yearsanniversary
of establishment of diplomatic relations betweentthe countries in general. This
was VAST’s great event in 2013 iparticular. In 2013 the delegation frorMOST
Laos led by GS.Dr. Boviengkham VONGDARA, Ministeithe delegation from
FEBRAS led byAcademician VI Sergienko vigtdat VAST.

6. Activities of Key Laboratories at VAST

In 2013, four National Key Laboratories &AST implementedfour state
independent sentific tasksand 14 scientificthemes accordingp thefunction of
the Key LaboratoryThe allocation of independent tasks and functional theahes
each labratory are distributed as follows:

- Key Laboratory of Gene Technologyvo state independemasks andfour
scientificthemes accordintp thefunction of the Key Laboratory

- Key Laboratory of Materials and Electronic Components: atate
independentask andthreescientific themesaccordingto thefunction of the Key
Laboratory

- Key Laboratoryof Plant Cell Technology: gtate independeriask andour
scientificthemes accordintp thefunction of the Key Laboratory;

- Key Laboratoryof Network technologyand Multimedia: three scientific
themes irthefunction ofKey Laboratories;

Budget Allocations in 2013

2013 funding to support activities of four Key LaboratoriesV&tST was
6,600 million (50 million more than in 2012) and the Ministry of Science and
Technology has allocatdmidgetas follows:

- Key Laboratoryof GeneTechnology: 1.750nillion VND.

- Key Laboratoryof Materials andElectronic Componentsl.800 million
VND (50 million more than in 2012)

- Key Laboratory of Plant Cell Technology: 1.78@lion VND.

- Key Laboratoryof Network technologyand Multimedia 1.300 million
VND.

Onthe basis of the funding for activities per each National Key Laboratory,
the Key Laboratory’s Director and Director of the Host Institution uniformly
distributed in accordance with the specific requirements of lealobratory

Funding to support regularperationsand activities of four National Key
Laboratoriego performthemesaccording to Key Laboratory’s functions, payment
of electricity, water, repair of equipment, purchase of spare. parts
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Implementation of topics and tasks

During the year, Four Nathal Key Laboratories have organized to assess
themesaccording taheKey Laboratory’s functions after the end of duration.

The themes and tasks have been implemented on schedule, full
implementation of the scientific content hasen approved and implenméed
according to planandsatisfactory qualityvasregistered. The research results have
sciertific significanceand practical application ability.

The results of the study subjects independent State aasksubjects under
the National Key Laboratoryuhction to facilitate orientation and continued
development of new ideas proposed for registration at all management levels in the
next year.

Equipment utilization situation

The research subjects achieved good results thanks to modern equipment of
four key Laboratores Also thanks tothe modern equipment of National Key
Laboratories, VASTSs’ scientists havegood conditions for procurement, registration
and implementation of projects of State and Ministerial levels, the science and
technology programs,National Foundation for Science and Technology
Development (NAFOSTED)program of basic research oriented applications. For
example, in 2013, the Institute of Biotechnology performed 46 topics/ projects for
scientific research of projects of State and Ministdavels.

During 2013, the National Key Laboratory of Gene Technology corrected
over 100 devices, such as bonding medium, PCR maghaentrifuge, gene
sequencing machines, shaker thermoatad thermostat cabinets. With repaired
equipmentthe National Key Laboratory of Gene Technology has effectively used
the device in scientific research.

All equipment are operating with very high frequency such as gene
sequencing machinesPCR and realtime PCR, mass spectrometry, high
performance liquid chromatograpl{HPLC), liquid chromatography purification
(FPLC), centrifugemicro-arraysystemthe 2-Dimensionalelectrophoresisprotein
analyzer, spectrum, fluorescence microsespgnning electron microscope FE
SEM), X-ray diffraction system, theRamanscatterig and somenstrumentation
systens for studying optical propertiesof the material(measuredfluorescence
absorptiorsysten).

Thanks to the modern Key Laboratory’s equipment, several research groups
have developed good subjects, science and technology, strdinate training
and international cooperation, contribub numerous articles published in journals
of international reputatiomvith a highImpact Factor. For example, in 2013, the
Institute of Materials Science has publisheghproximately 70 artides in
international jounalsincluding journalswith a highlmpact Factor.

The training and education

In addition toresearch activities, National Key Laboratory’s scientists are
also involved in teaching and training. Many of the young scientists dbgig t
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doctoral thesis, master’s thesis are under the direction of the National Key
Laboratories. PhD fellows, graduate students in and out&&T havemade use
of modern equipment to carry out their scientific research.

The utilization of the budget

National Key Laboratories are managku efficient use of the budgetnd
state property, contributing to the wélinctioning of National Key Laboratories
They ensure fundsare disbursed according to schedule and budget settlement as
prescribedby the State, contributing to the tasks and functions of the Hosted
Institutions.

Overall Assessment

Four National Key Laboratories at VASarealways guaranteed to function
as open laboratorieiey arewhere the many scientific and technological teslkes
carried outat all State, Ministerial and Institutionr@ssroots levels.

State independent tasks: carried out on schedule, ensuring the content and
objectives. Research results created favorable conditions for the implementation of
next content.

Key Laboratory fundbnal tasks: carried out according to plan, satisfactory
quality as approved. The research results and significant scientific and practical
applicability.

Many doctoral and master dissertations have been completed Alsce.
many research works have beearbished in national and international specialized
scientific journals, based on data collected form the Key Laboratory.

Many outstanding results obtained thanks to the National Key Laboratory
equipment by state investment, ensure the problem is resdtvedighmethods /
technology / deploy.

Four National Key Laboratories at VAST and Host Institutions have good
management and efficient use of state investment.

7. Publishing, Museum and Information activities
7.1. Publishing activity

VAST is a largest sence and technology organization of Vietnam, it has
been taking part in many international and national science tasks. Therefore,
information and propagation of scientifgtudy results in the form o$cience
Journals,Monographic Books, Reference BooK&xtbooks, etcThisis among the
important scientific and technologicattivities of VAST. With its large team of
scientists, each yed@rhas hundreds of books, thousands of articles published in 12
journals specialized for science and technology, amdlteds of articles published
in international journals with evencreaing quality. Thses contribute to enhance
the scientific and technological position of Vietnam in the region and the world.

7.1.1. Publishing scientific and technological journals.
Currently, VAST is publishing 12 journals specialig in science and
technology. These are prestious national journals recognized and licensed by the
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government. After 3 years of investment and upgrading, three jourkasnam
Journal of Mathematics (W), Acta Mathematica Vietnamica (AMV) and Journal:
Advances irfNatural SciencesNanoScienceandNanotechnology (ANSNN)were
recognized as the regional standard (SCOPUS). These achievements will be
driving force in attracting international and natioaathors to send their artisl¢o

post in the journals and make prerequisitetfa thregjournals to be recognized
and ranked by ISI.

After the editorial boards of the journals were reorganized, with the
participaton of many leading scientists in unisities, academies and institutes
nationwide they are effectively openag and have many contributions in
increasing scientific quality of journals.

Articles submitted to journalare increasingly including foreign scientists.
Up to November 2013, VIM donal received 192 articles consisgt of 38 articles
from Vietnamese authors and 150 articles from foreign auythate 4 articles
published. AMV Journal received 105 articl&6% were foreign authors. Journal
of Advances inNatural SciencesNanoScienes and Nanotechnology (ANSNN)
received over 100 articles and published 80 articles in 4 volumes copsisi2
articles from Vietnamese authors, 26 articles from Asian authors, 8 articles from
European authors, and 4 articles from American authors.

Thethree above journals are published by prestious foreign publishers such
as Springer, IOP under the international rules. Therefasdaheir international
prestige is increasing, their impact factors are also impgesuch as AMV Journal
which hadncreagd 0.15 to 0.61 frord008 b 2012.

Editorial boards select the articles to post in the journals in accordance with
the detailed and strict criteria, enisigythe novel, scientific, accurate and copyright
of articles following the current regulations of tgevernment, and those of the
editorial boards. Normally, an article must undergo strict assessment, evaluation,
editing and review to ensure its scientific quality and other requirements of the
editorial boards before it is published. Many journals ogirea to publish 50% of
total received articlesn particularVIM Journal only accepted publishing 14.5% of
total received articles in 2013.

Facingrequirements ointegration and developmenih 2013VAST decided
to invest in upgrading publishingf its nine remainingjournals afterfive years they
will achieve SCOPUS standard and come to achieve international standards in the
following years.

Journals have been published online gradually, and applied online
submissiorsoftware, fromthe process of receing an article, peer review, edlig
and publishing orthe internet. This isa big effort of editorial boardsand due to
publishing online, the journals have shortened time and stefiseipublishing
process, creatg conditions for journals to publismdime and meet the demands of
authors and readersor example Journal: Advances ifNatural SciencesNamo
SciencesandNanotechnology (ANSNN) had over 109,08€rsonsaccessn 2013.

7.1.2. Publishing scientific works in the form of books
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In addition topublishing periodical scientific journals, VAST slates every
year a special fund for publishing scientific works in the form of books.

A Monographic Book Volume has been continuedb®published it is
divided into 4 fields:

- Monographs in the field dechnology and technological development

- Monographs in the field of natural resources and environment of Vietnam
- Monographs in the field afeaandmarinetechnology

- Textbooksfor traininggraduate angostgraduate education

The monographs seledt@nd published are the results of one field of science
and technology by the author or the-aathors after many years of reseasesid
summarizationThey enhance theory in the higher range arehighly appreciated
in the term of science by scientisteida managers. Their form is presented
consisterly, printed with high quality and solemnity. After publication, the RST
released to the required addressascording to the plan a set of bcokill be
publishedwith about 510 book titles per year, anoh 201312 monograph books
werepublishedand2 bookswereselected byhe Chairman of VAST.

A set of book on the Viethamese Sealslandscontinues to be published
This is ordered by the @&vernmentwhich VAST has the strong point. By the end of
2012 tle set of book publishedwas 25 book titles in fields related to the sea and
islands. By the assessments of scientists and other readers, it has high scientific
value and is very useful in popularizing and improving people's knowledge about
the marine seot, contributing to National Sea Strategies up to 2020. In 2013, PST
published five more book titles increasing the number of Monographs books in the
field of Vietham sea and marine by 30 books.

In 2013 registratiorof the publishing plarwas implementedncluding 32
times of 130 book titles. Granted decision of publishing for works that enough
standards under the criterions in accordance with principles and objectives of the
PST, permitted by ®ernmentagencies. There were not any errors in publishing
works in 2013.

PST continue to participate in Vietham Book Awadndld by Vietnam
Publisher Association and get high awsard
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7.2. Museum activity
7.2.1.Vietnam National Museum of Nature’s activities
a. Research activities

In 2013, Vietnam National Museum of Nature (VNMN) performed 08
national projects (01 protocol and 03 projects of Highlands Il programme, 04
projects of Nafosted Fund)2 projects of VAST, 03 bilatal cooperation projects
06 of institutional level and 04 of young scientists support, with a total budget of
12,000 million dong As the results, most projects have articles published in
specialized scientific journals domestily and abroad.The Museun’s scientific
staff has 53 scientific works in totaincludng 14 international articles (SC3CIE
and ISBN),and 39 articles in professional journals in the country.

b. Implementation of the tasks given by Prime Minister:

(1) Performing the task of plaing the Vietnam National Museum of Nature
system according to the Decision No. 86/2006/Qy dated20/4/2006 of Prime
Minister.

VNMN sent the staff to the museums in the System: Do Son Oceanographic
Museum, Nature Museum in Central Coast region, NhangrOceanographic
Museum and head investment agencies from the project members: Dien Bien
Agricultural and Rural Development Board, Board of Science and Technology of
Lam Dong Province, Union of Scien@nd Technology services productiand
Board of Histoy Park- Ethnic Culture Management of Ho Chi Minh city to urge
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deployment tasks of Decision No. 86. VNMN adviskdlpedagencies in Ho Chi
Minh, Lam Dong, Dien Bien to build and implement the projeats] madean
investment report to submit to the Pmosial peoplecommittee forapproval. In the
year, VNMN also held successfully seminar on Coordination of museums’
activities amog museum members in the Systeat Bai Chay Ha Long City
Quang NinhProvince

(2) Implemented the task of specimens cditet for VNMN (under the
direction of Prime Minister in Document No. 611/FNiN, dated 16/5/2007).

VNMN implemented 33 rounds of specimens’ reception from 11 agencies,
localities and individuals across the country. Receiving a total of 53 types of
specimas, including: death body, skin, bones, claws, fahgsns of the species:
Molamola, whale sharks, bull, bisorhourse bear, black bear, deer, rhinos, tigers,
Asian elephantand antelope Processedxhibits incluéd Molamola, crocodile,
tiger, Sarus Cram cive andostrich. Treated and put into temporary storage of over
ten samplesveretiger’s bones, elephant bone, Molamola andmonkey

(3) Implemented the proje¢Building the National Specime@ollection on
ViethamNature"

In 2013 the Museum continted to lead and implemenhree component
projectsfunded byScience and Technology Career Resouesebone component
project on strengthening equipment funded by Development and Investment.
Particularly, component projedunded by the Gltural Career hasnot been
deployed yet.

c. Enhancing potential

The project "Organism Evolution Exhibition Room" continue to be
deployed, which has completed basically all the remgimvestment items athe
target of 2013. Currently, VNMN is rushing to complete the ailtesion of
equipment andgpecimengor display with budget of 10 billion dong in 2013 from
the cultural career resource. This exhibition room will open to the pubtie first
quarter of 2014.

Component projectStrengthening potential for Museum" heagotal budget
of 55,000 million dong, funded by Development and Investmesdurcesin 2013
it continued to be fundedith 10,000 million dong that were deployed on schedule
and to plan. The Museum received land of 32 hectares by the introduction of
People's Committee of Hanoi City in ecology urban of Quoc Oai waite
measuremerdndmappingat the scale of 1/50&as completedAt present, VNMN
is applying for the landmark and technical data for the land.

d. International cooperation activisetraining andpublishing information.

In 2013 the Museum signed 2Memorana of Understandingwith 21
organizatims from Australia, Japan, Italy, China, Taiw&ingaporelt welcomed
and worked with18 foreign experts froncpuntries includingUnited Kingdom,
China, Sweden, USA, Italy20 officerswere sento work abroadIn the year02
officers have successfully defendedster thesiend 06 staff are taking thePhD
course, including 03 PhD students studying abrdadrmany Japan and the
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Russian Federatiohelped Quang Ninhprovince restor@andreconstructhe whale
skeleton modefor display at the museum gdfrovince. They telped the Hanoi
Museumpreserve animapecimens

e.Emulation and commendation:

In 2013 VNMN receivedan emulationflag from the Vietram Academy of
Science and Technology and the Department of sample processing and exhibited
designalsoreceived the award dfExcellent performance in work”.

7.2.2. Activity of Nha Trang Oceanography Museum:

Conducted chemical treatmenglabel, replaement of bottlesetc. for about
1,000 sample jarsaand 6 large glass taskColleced additional 102 dried sea turtle
sampledrom thePeople's Procatorate of Binh Dinh Province, ai2®0 samples of
large and mall sea creatures of all kind&specialy, the Museum collected and
treated02 Dolphinsamplesand02 rounded tds Molamolaspecimenglength 1.6
m).

Restoredolphin skeletonRepaiedand ugraded the exhibition areas at the
museum. Organized the technical training courSxkeanographicMuseum -
Destinationfor the beach lovetdor the purpose of enhaimg communication skills
for instructors and colladyators at the Museum

Attenced the Workshop onCoordination of museums’ activities among
museum members the System” organized by the VNMNwelcomed and taught
students from universitiemcluding the Highlands UniversityHue University of
SciencesUniversity of Can Tho, Quy Nhon University

Up to October2013the Museum receive®78350 visitors to visit and study
of which238921weredomestic tourists and 3929wereforeign visitors

7.2.3. Museum activities at the Institute of Resources and Marine Environment:

The compensation for 69 households in the project area hasabmest
completed with 100% of households redegv compensation red 80 % of
households handed over the land to the BaairdCompensation and ground
clearancan Do Son District The Institute is working with authoritieef Do Son
district to implement compensation and suppiant 15 householdsuilding house
on agricutural land As planned, by the end of December the Institute will receive
all the project area of 12,047 ha to construct the infrastructure of phase 1 by years
20142015. Ithasalso completed project thesis of adjustment phase 1 and submitted
thisto theVietnam Academy of Science and Technology for approval.
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Seminar: Coordination of museums’ Process Molamola specimen at the VNMN
activities among museum members in the
System at Ha Long

Model Whale skeleton at Quang Ninh

snake at VNMN Museum

Continuel maintenance and minor repairs: showroomsrehouses for
storing and preserving samgla the aftermath of the storfhe Institute egulaty
maintainsspecimes and welcomsvisitors. The Do SorOceanographic Museuis

also actively participatingin implementing thebranch project "Building the
National Specimens Collection on the Vietnam Nature”.
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7.3. Information activity
7.3.1. Regular activities:

Providing readers with traditiondibrary and electronic librar services
disseminating informatiorof VAST’s outstanding scientific and technological
achievemerg providing scientific information and intellectual property
informationy collecting, archiving and preserving scientific and technological
documentation researching Vietnamesealendar researching, analyzing and
synthesizingscientific and technologicahformationto support theresearchand
forecast of scientificlevelopment iVAST.

7.3.2. Outstanding achievement in 2013:

- Continuing the implementation ofthe project of prchasing foreign
scientific and technologicahagazins in the term from2011 to 2015 oWAST to
equip thelibrary with a hugenumber offoreign online electronic qurnals, for
example: buyingaccess right tdoreign electronic scientific and technological
journalsin 2013 the ScienceDirectdatabasencludes2396 magazine titlesn the
field of science and technology8 ACS journal titles 11 AIP journals 7 APS
journals 66 IOP journal titles andProquestCentradatabaseequippinglibraries in
Hanoi and Ho Chi Minh City withLatin and Russianscientific and technological
magazines

Comfortable reading-room with computer system for searching on-site and Wi-Fi support

- Promoting the Digital Library (http://elib.isivast.org.vn).Reviewing,
updatingandgraning accessaccouns for all researchers in VASTCurrently, CSI
hasgrantedmore 2,000 accountsfor researchers antld static IP addresseso the
subordinatedinits of VAST. By the end of 2013,therehad beerd7,477 full-text
articlesdownloadedo servescientific researclactivities an increase o01.7 times
compared t®012 significantly fromScienceDirec{79,096article9, SpringerLink
(9,068atrticles)and ACS (6,381articles.

- Adding and updating the resultsof scientific researchunpublished
documents and photographic documenisto the databasg preservingarchives
serving readers utilizing the archives effectaly, pursuant to the Archives
Reguhtions.
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- Providing photographic documentatioand materialsfor other units of
VAST for research and related actigs, such agproviding documens for VAST’s
Office and Science and Education Department \detnam Television on the
occasion ofL00" anriversary of Professor, Academiciditan Dai Nghia’s birth;
providing the International CooperationDepartment with photographic
documentationto make summary record on the occasion of 35 years of
establishmentproviding photographic and printed documerdatto the Center for
Science and Technology Communicat®eseach and Developmaesitthe Ministry
of Scienceand Technology.

8. ODA-funded satellite projects

One of the key misisons assigned to VAST is to realize the Vietnam National
strategy for spaceethnology research and application until 2020. Approved by
Viethamese Primdlinister, the strategy is to implement 03 Ofnded
investment projects on design, manufacture and launch of a small earth observation
satellite (1) Project on Vietnam natural seurces, environment and disaster
monitoring small satellite systenffiVNREDSat1); (2) Project on the 2nd Vietnam
natural resources, environment and disaster monitoring small satellite system
(VNREDSat1B); and (3) Project on climate change prevention ngsiearth
observation satellite imagefyietnam Space Cenfgramong them the projectt)
and(3) are transitionalproject(2) is newlyimpmenented in 2013.

/D, VNREDSat-1

VPN network

VNREDSat-1 System

Operation Center: 7th floor, 2H building, 18 Hoang Quoc Viet, Ha Noi
S-band transceiving station: Hoa lac Hi-tech Park
Image receiving Station: Minh Khai, Tu Liem, Ha Noi

(1) - VNREDSat1 project:funded byFranceODA of 55.8 million Euroand
over 65 billion VND of Vietham countezapital, implementation period of 2Dt
2014; VAST is the project ownerThe Satellite was successfully launched in
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07/5/2013from Kourou (French Guianapfter 3 months of commissioninghe
VNREDSatl System(consisting of a satellite and ground facilijidsad been
transferred to Vietnan&o far the system is it00%full operation and exploitation

The project is 6 months ahead of schedule and is the first France financed project
which is completed as initial approval, no additional budget required and ahead of
schedule and aligns with @happroved specification€urrently, the system is in
stable operation and actively acts as image provider for relevant ministries and
agencies.

Key VNREDSatl parameters areOptical earth observation satellite
Spectral bands: 1 PanchromaizAN) and 4 multi-spectral(MS); Revisittime: 3
days; Sunsynchronous orbi{SSO), altitude 680km; Groundsampling distance
2.5m (PAN)and 10m (MS); Dimension 1200 mm x 600 mm x 600 mnhMass
~120kg;Design life time 5 years

(2) — Vietham Space Center projetital investment capital &4,400billion
JPY, consisting 0f46,595 billion. JPY of Japan ODA and,774 billion VND of
Vietnam countercapital implementation period d2012-
202Q project owner is the National Satellite Center.
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The future of Viatnam National Satelline Center in HoaLac Hightech Park

The subproject “Site preparatiofy which is financed by counterapital
valued atl15 billion VND, has completed its site filling at the South afe@ ha),
ready for delivery to the Japanesetpars for constructignbidding for the site
filling of the North area~2ha)is ongoing The 29 subproject Construction of
facilities (infrastructure, workshops) is on the final stage of technical design
approval The 39 subproject Satellitel, implementation period d2014— 2017:the
bidding plans have been approved for the package of design, manufacture, launch of
a satellite and package of project supervision and consultancy. It is planned to start
and engineers have been recruited and dispatthelJapanese universities for
master training on satellite technologfKeio, Tokyo, Hokkaido, Tohoku
Universities and Technical Institute idjushu).
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(3) - Project“The 2nd Vietnam natural resources, environment and disaster
monitoring small satellite sysm (VNREDSat1B)” (new project: with investment
capital of 63 million Euro financed by Belgium ODAand 60 billion VND of
Vietnam countecapital implementation period &2013-2018.

~ éckgm.gwso"okc +

Farewell ceremony to 11 engineers for Master The 3rd negotiation round on VNREDSat-
training in Japan 1B in Brussels, Belgium

In 2013, the F' package- Design, manufacture and launch of a satellite
(hyper spectral payloadvalued at62.6 million Euro went through4 rounds of
contract negotiation with Belgian Partakip (3 rounds in Hanoi and round in
Belgium). Both sides have reached agreements on the majority of princical subjects
and the contract is being finalized for signature, which is expected to be signed on
20/01/20140n the occasion of a working visit Mietham by the Deputy Prime
Minister of the Kingdom of Belgium

9. Investment to strengthen research capabilities and technology deployment
9.1. Present infrastructure and facilities of VAST

Until the end of 203, total properties of VAST (value of lambt included)
are approximately 39294 million VND, of which:

Housing: ~217,581 million VND
Transport vehicles: ~7,303 million VND
Other assets: ~167,410 million VND
About object:
+ Total land area: 142,500 M
Of which: - Land area for headquarters: 2,300 ni

- Land area for experiements, research workt,947,000 rf
+ Total building surface area ~150,000mM
Of which: - Building surface for Reseen : ~125,000 M

- Building surface for technology development15,000 M
- Building surface for bases, stations: ~ 10,000 M
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+ 4 national key laboratories:

- Gen. Technology (Investment amount 57 billion VND)
- Multimedia and networking teclofogy (48 billion VND)
- Electronic materials and devices (56 billion VND)

- Plant cell technology in the south (53 billion VND)

+ 1 Centre for high performance scientific computing (Centre for
Information Infrastructure Development);

+ Many advanced sentific equipment for measurement, analysisthe
fields of physics, chemistry, mechanics, etc.

+ Cars: 77 pieces

The Academy’s facilities and bases (land, infrastructure, office of specialised
institutes, equipment etc.) are invested witle main purpoe serving scientific
research. Investment for Target of research and technology development is not
commensurate. Since the end of 1990s and early of 2000’s, The Academy made
strong movesn equipment investment for research (averag@Q@billion VND per
year) but just for deep investment and initial equipment. Investment for research
and technology development is still limited.

9.2. Results of investment on facilities construction in 2013
9.2.1. Implementation status of investment projects on capital construction

a) In 2013, three (03) projects were completed, delivered and put into
operation:

-Central Building Project: the 10 storey building was delivered and in
operation in 7/2013grade ll, total construction area7,300 m2, total budget
100,030 million VND.

- The Project for Tay Nguyen Institute of Scientific research premises:
delivered in4/2013,3-storey building comprising of 2 units with total construction
area 0f~3,300 nt and budget 081,400mil. VND.

- VNREDSatl Ground Premises (implementéy the countecapital of
around65 billion VND) consisting of S-band transceiving statiors{and Station,
new contruction)ocated in Hod.ac Hitech Park with area of~2ha;Center for
operation and data baclp located on "-floor, 2H building, Ngha Do Hitech
Zone(renovate§f Communication links for the ground premigesw facilitie9: to
connect the Operain Center — S-band Station- X-band image receiving station
(Minh Khai Commune Tu Liem, Ha Noi) and for communication links between
premise in Vietnam andloulouse fFrancg and with Ground Control Station in
Kiruna (Swedei. The VNREDSatl ground premises started in n#611, and has
been competed to meet all technical requirements of the Project and delivered to the
French in7/2012for ingallation and commissioning of equipments, ready for the
launch of the Satellite into orbit 07/5/2013.The handover of the whole System
(including VNREDSat1 satellite and its ground facilitieso VAST has been done
after3 months of successful comraiening and operating. So far, the VNRED3at
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System has been operatiwgll andacquired all technical specifications as defined
in the system desigiThe project item “Image Calibration site”, which had been
expected to be located in Phu Tho Provincelc¢mot start its construction due to
failure in site clearancgats total budget allocated for 2013, which is aro&;{@D0
million VND, has been returned to the State Budget

Trmg tim didu hinh tai
rihi 2H, Nghis Bé

Some new facility of VAST installed in 2013

b) Two projects are in ampletion and expected to be delivered and in
operation in early 2014

- Training and Services Projecgrade 2 building, 10 storeydotal
construction area d@,500 m2,valued at115500 million VND. The projects is in
completion and expected to be deligd and operated if®2quarter of 2014lts
allocated budget for®3 was paid in10/2013and the advanced budget for 2014
valued a60,500 million VND has been made

- Project for Tropical Technology Institute Premisgstorey buildinggrade
[, total construction area & 282 m2 valued at38300million VND. The project
is in completion and to be delivered in [8{2014.
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Premises for Tropical Technology Training and services Building
Institute

c) Transition projectsto be finished afte2014):

Projects for Expansion of Oceanographic Museum and construction of
premises for Institute of sea environmental resources located in Do Son, Hai Phong
site clearance done for allocate?l a,procedures for site haraler and site filling
for constuction are orgoing

Project of enhancement of earthquake monitoring network for earthquake
and tsumani warning activitieprocurement package for 23 sets of seismic station
equipmentsvalued at more tha®5 billion VND has been completedts main
activity to be done ir2014is to build more thaR0 seismic stations according to the
approved items

Project of Vietham Space Centeonsists of 05 suprojects 3 of them (I, 1l
and Ill) have been approved and implemented

The | subproject “Site preparatio for constructionl has finished its site
filling of the south area which is7hawith budget oveB0 billion VND, and ready
to be delivered to the Japanese partner for construction of approved items funded by
ODA and onschedule filling of the North areal ~2ha) is orgoing; its counter
capital for 2013 has been paatd downpayment for2014 (60 billion VND) has
been made The Il subproject “Construction of premisel”: its technical
construction design is ereview and expected to start its bidding ©12 The lll
subproject “Satellite I, facilities I, human resqource traifinghe bidding plan for
following packages of Satellite | have been approve&htellite launch service,
Facilities], advanced satellite trainitigvith total value 0f15,858000000 JPYand
over 143 billion VND; the packagéSupervision and consultancy and training on
satellite image application” valued at 1,871771,000 JPY (ODAfund) and 4254
billion VND; the bidding of these 2 packagissexpected to be done in laté!2
guarte of 2014.

e) Onschedule start construction of 4 proje®gsearch and development of
premises for Institute of applied material scielfloeated atThanh Loc, Ho Chi
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Minh City, valued atl14,690billion VND); Investment to modernize Institute of
Geology for the F'period(located at.ang Thuong, Ba Binh, HaNoi; total value of
121 billion VND); Premises for Institute of Space Technology and Institute of
Marine biechemistry (located at Nghia Dovalued at93,865 billion VND);
Construction of ground dian for theVNREDSat1B project (located in Hoa Lac
Hi-tech Parkcountercapital of ovel billion VND).

9.2.2. Implementation status on renovation projects

29,198 billion VND is the investment capital planned for 2013 to complete
35renovation items oéffiliated premisesof which 6,179billion VND is allocated
for 11 items transited from 2012 and QBbillion VND for 24 new items Their
implementation status is as follows

28/35 items have been completed and deliveréditems with planned
implemertation period 0f2013 - 2014 are ongoing 02 items were stopped and
their budgets have been transferred to other items. Some other new items are behind
schedule due to dependence on the plan to change offices to the Central Building
which was already delered and in operation ii/2013.

General reviewThough the budget for renovation and minor construction is
modest as compared to the real ngedser over60% need$, but it is essential for
the urgent requests and efficiency making remarkable contmbtd countefact
the downgrade of the internal premises, especially-armange the working space
and to complete the general planning for the whole Nghia Do area after the delivery
of the Central Building.

9.2.3. Plan for 2014

a) Plan for investmenticapital construction in 2014 of VAST0 allocate
sufficient budget to pay for the delivered projects avoiding d¢ebisrity will be
given to ODAfunded projects in order to meet the schedule as committed with the
donors to finance transitional projéx according to schedyld¢o start 3 new
projects Planned budget fa2014is 251 billion VND (Sciencetechnology sectoy)
of which 01 billion VND is for investment preparatior250 billion VND is for
project implementation and allocated as follows

- Budget to be paid for completed projectsli§22 billion VND (Project for
Central Building Project for Tay Nguyen Institute of Scientific Research Premises;
Project for Institute of Tropical Technology premises which is expected to be
delivered in ¥ quarte of 2014)

- Countercapital for3 ODA projects is 40 billion VND: the VNREDSHt
project expected to be completed in 20Tbnstruction of ground station for
VNREDSat1B project Project of Vietham Space Center.

- Budget for other transitional projec&628billion VND.

- Budget for start of 3 new projects is 62,5 billion VND: VAST Incubation
Zone (total value of 180 billionVND); Zone for Technology Creativity located in
Hon Chong, Nha Trang (valued ovB7 billion VND); System for human and
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Vietnam sgcific animal genetic decodin@otal investment capital of 75 billion
VND).

Additionally, budget of 30 billion VND is from the Educatidmaining
sector for the project of Training and Service Zone to pay for the gayment for
2014 and 15 billion VND fom the Cultural Sector for the Project of National
Samples belonging to the Project of Vietnam National Museum of Nature

b) Plan for renovation from scientifiechnology nofbusiness expenditure
source planned budget for 2014 is 25 billion VND, ~15%vker than 2013 due to
the national economic difficultiest is allocated as followst8,692billion VND for
10 projects/items which are transitional and will be comp]ete@D8billion VND
for 14 new items
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10. Some important statistics

10.1. Statistics on human resources

Quialification of Staff & of 31/12/203)

Title Degree
Perm Contract
No Unit ) signed
statff Prof Ass.| Dr Dr | MSc | BA | Other staff
Prof | Sci
1 Functional departments 45 0 4 0 12 8 25 0 13
2 | Administration office 50 0 0 0 0 8 22 20 71
3 | People Party Office 7 7 2
5 Institute of Mathematics 70 16 11 16 34 12 8 0 26
6 Institute of Physics 95 5 10 2 47 23 20 3 71
7 Institute of Chemistry 122 2 17 0 59 27 29 7 95
Institute of Chemistry of Natural
8 | Product 46 1 3 1 15 | 16 | 11 2 65
9 Institute of Mechanics 95 3 8 5 24 37 26 3 23
Institute of Ecology and Bio.
10 | resources 115 11 | 1 | 44 | 44 | 24 2 14
11 | Institute of Geography S0 1 4 1 21 | 27 | 28 45
12 | Institute of Geological Science 99 0 6 2 32 | 27 | 34 4 43
13 | Institute of Geophysics 76 5 1 18 | 23 | 23 11 29
14 | Institute of Oceanography 93 1 3 18 | 31 | 33 11 a1
Institute of Marine Environment an
15 Resources 46 O 2 O 10 25 9 2 27
Institute of Marine Geology and
17 | Institute of Energy Science 38 0 0 0 4 15 | 17 2 48
18 | Institute of Materials Science 214 3 14 2 65 | 73 | 63 11 33
19 | Institute of Information Technology 13g 3 10 1 28 | 44 | 64 1 29
20 | Institute of Biotechnology 161 3 15 0 70 | 56 | 23 12 114
Institute of Environment
2o | Institute of Chemical Technology | 42 1 1 1 16 | 14| 9 2 292
23 | Institute of Space Technology 42 1 6 15 | 18 3 8
Institute of Applied Informatics and
o5 | Institute of Tropical Biology 63 0 1 0 13 | 25 | 22 3 53
26 | Instituteof Tropical Technology 71 1 5 0| 22| 24 | 19 6 8
Institute of Applied Materials
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NhaTrang Institute of Technolog

28 | Research and Application 45 2 9 | 18 | 15 3 9

29 | Institute ofMarine Biochemistry 44 2 1 0 21 | 8 14 1 29

30 National Satellite Center 31 1 4 18 8 1 33

31 | Center for Scientific information 30 1 6 20 3 3
Vietham National Museum of

32 | Nature 32 5 10 | 10 | 12 15
Publishing house for Science and
Institute of Applied Phyiss and

34 | scientific Instruments 20 0 0 0 2 7 8 3 2
Centre for Training, Consultancy

35 | and Technology Transfer 12 1 74 9

36 | TayNguyen Institute of Biology 25 1 6 10 | 8 1 29
Institute of Resources Geography

37 | HCM city 30 2 7 10 12 1 16

3g | Institute of Physics HCM City 42 2 ) 15 18 1 3
Hue Institute of environment

40 | recourses and sustainable 18 1 2 10 6 13
development

41 | Southern Institute of Ecology 11 4 3 3 1 21

42 | Institute of Genome Research 15 1 12 1 2 16
Center of informacs and

43 | computing 4 | 1| 1] 2| 3]0]09 0 4
Center for Technology and
Institute of Telecommunication
Center for food technology and

46 | Technique Development 0 oy 0| 0] O 0| 0 0 15

TOTAL 2453 | 44 | 161 | 35 | 706 | 781 | 794 | 136 1303
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10.2. Statistics on finance, scientific publications and education
Statistics on projects and budget of VAST in 2013

Number | Budget
No Type of project of (Million
project VND)
1. | National priority programes 19 29,862
2. | National projects (Tay Nguyen Il Program) 58 88,200
3. | Space sciences and technology program 14 10,000
4. | Application-oriented fundamental research projects 10 8,576
5. | National protocol projects 27 29,384
6. | National level test production projects 3 4,800
7. | VAST priority research projects 16 9,150
8. | VAST priority research projects for young sciencetis 20 3,000
9. | VAST priority research projects 92 32,900
10. | Ministry level Science and Technology key programs 12 10,970
11. | Key program of science and technology (KC) 26 45738
12. | VAST-ministry and VASTlocality cooperative projects 25 7,080
13. | VAST international cooperation research projects 52 9,060
14. | Missions of President 15 2,565
15. | VAST level test production projects 9 3,800
16. | Fundamental investigation projects 12 3,800
17. | VAST- MOST ccoperative research projects 4 2,380
18. | Clean water, environment for rural areas program 6 5,370
19. | Environment protection program 9 2,600
20. | Reciprocal ofODA projects 3 60,624
Total 432 369859
21. | ODA projects 4 650570
22. | NGO projects 21 21,000
MillionVND .~
1000 © - 853

800+ -

600 1

400

200 -

0

2009 2010 2011

2012

2013

Annual budget of VAST for the period 2009-2013
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Statistics on papers, books, patents and solution of VAST s institutes in 2013*

International papers

National papers

No Institute scl- | 1ssny bS(foelfs: Patents SUotllu
Total | SCI | PC7 | [ 3pN VAlsT VAst Other

1 |Institute of Materials Scienc| 85 53| 19| 13| 21| 79 42 3 1
Institute of Ecology and Bio

2 RESOUICES 79 17| 34| 28 13| 146 6 1

3 |Institute of Physics 64 43| 4| 17 1] 10| 32 3 1

4 |Institute of Mathematics 49 23| 16/ 10 1

5 |Institute d Biotechnology |49 25| 13| 11 6| 62| 124 5
Institute ofMarine

6 Biochenistry 36 19| 13 4 36/ 30 1

7 |Institute of Chemistry 52 22| 7| 23 2| 106| 21 3

8 |Institute of Mechanics 21 10| 3 8 10| 77 2
Institute of Natural Products

9 Chemistry 29 6| 6| 17 37| 16 2

10 | Institute of Oceanography |19 9/ 3 7 17| 25 2
Institute of Information

11 Technology 22 2 71 13 4 16

12 | Institute of Geophysics 13 8 1 4 11 13 2

13 NhaTrang Institute pf Tech 9 4 s 14 16 1
Research and Application
Institute of Tropical

14 Technology 13 5 3 5 3| 57/ 10 2

15 | Institute of Tropical Biology |11 3| 5 3 22| 23

16 Institute of Environment 12 6 5 4 10 57 1
Technology

17 Insptute of Applied Material 8 4l 3 1 3l 47 3 5
Science

18 | Institute d Genome Resear( 10 5 2 3 6 11

19 | Institute of Geophysics 8 6 2 3 5 2

20 Institute of Ma_lrlne Geology 6 3l 3 o5l 36
and Geophysics

21 Vietnam National Museum ¢ 14 5 4 8 7 32
Nature
Institute of Marine

22 Environment and Resoees 7 4 1 2 14 72 3

23 Institute of Physics HCM 6 4 5 3 3

City
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International papers

National papers

. Spec. Uti.
No Institute Patents
) / book: Solu.
Total | sci | SE"| 1SS0 VAST | VAST | o1y 00ks olu
24 | Institute of Geography 6 2 4 27| 38
o5 Institute of Chemical 12 ol 10 3l 39 9
Technology
Institute of Resources
26 Geography HCM city 5 1 4 19
27 Institute of Space 3 1 5 4
Technology
Hue Institute of Resource,
28 Env & Sustainable Dev 1 1 1 !
29 Vietnam National Satellite > 1 1
Center
30 | Southern Institute of Ecolog 10 1 9 1| 12
Institute of Applied
31 Informatics and Mechanics 4 4 5
32 TgyNguyen Institute of 8 3 17 1 1
Biology
33 Institute of Applied Physics 3 3 3
and Scientific Instruments
34 |Institute of Energy Science 21 1
Publishing house for Scieng
35 and Technology 2 2 10 1
36 Center for High Teamology 1 1 5 3
Devebpment
Total 660| 282| 153| 225 40| 709 889 32 70 6

(*) Statistic data 01/12/2012-30/11/2013;

Distribution of the published papers by VAST scientists in the period 2009-2013
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Statistics on PhD and MSc education in 2013

No Institution Quantity
PhD MSc
1 | Institute of Mathematics 20 95
2 | Institute of Information Technology 57
3 | Institute ofMechanics 18 8
4 | Institute of Materials Science 37
5 | Institute of Physics 36 119
6 | Institute of Chemistry 67 16
7 | Institute of Chemistry of Natural Product 15
8 | Institute of Biotechnology 45
9 | Institute of Ecology and Bio. Resources 46 113
10 | Institute of Geography 31
11 | Institute of Geological Science 9
12 | Institute ofGeophysics -
13 Institute_of Applied Informatics and
Mechanics 5 2
14 | Institute of Chemical Technology 11
15 | Institute of Tropical Biology 13
16 | Institute of Oceanography 5
17 | Institute of Tropical Technology 23
18 | Institute of Environment Technology 11
19 | Institute of Marine Biochemistry 5
Total: 454 353

11. Orientations and plans for the year 2014

applicatiorsto society.
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In 2014, VAST will continue toimplement the scientific and technological
plan underthe “Master Plan to develop’AST to 2020,with a vision t02030”
approved by the Prime Ministefhe focuswill be on key science and technology
prograns of the Govenment and the Acadeny gain both quality and quantity of
the science and technology research and developmM&SBIT continues to improve
the quality of the scientific results at the international leesld increase the




VAST deploy tasks approved by the Prime Ministerutilize efectively the
application of VNREDSat satellite To push progresin carrying out th&ietnam
Space Center Projectsmplemented byODA, JICA- JAPAN), the project of
VNREDSat1B (implemented by ODAf Belgium).

M Science: 607.01 bilion VNC

H Development and Investment: 251.00 billion Vv
H Training: 8.97 billion VND

M Culture: 2.35 billion VND

H Environment: 3.62 bilion VND

M Economics: 3.60 billion VND

0.27%

The budget of the Academy in the fiscal year of 2014

Continue to implement the project "Set up a Collectibnational specimens
on Vietnamese natureglhd submit a project to the Goverment to setup the Vietnam
National Musium in QuocOai, HanoiContinue toimplement the project of
"Strengthening the network of monitoring stations to serve the earthquake
information and tsunami warning'Continue to implement the National programs
TAYNGUYEN Ill, Space technology. Start to setup 3 Centers of Excellence of
VAST, Center of Stem cell,.

- Continue to setup new facility for research institutes, especially the
common $e equipments.

- Continue to implement the program of the Academy.
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