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1. Background 

Vietnam has implemented higher education reform since the introduction of Doi Moi in the 
1980’s and has made a notable success in improving the quantity and quality of higher 
education, contributing to the country’s social and economic development. The government’s 
five-year socio-economic development plan (2006-2010) envisages making Vietnam an 
industrialized country in the direction of modernization by 2020. However, in light of these 
rapid changes, the Vietnamese higher education institutions are yet to be fully capable of 
responding to the socioeconomic needs of the country. The Ministry of Education and Training 
(MOET) in 2005 approved a resolution entitled “Vietnam Higher Education Renovation 
Agenda (2006-2010)”.  
 
Regional development requires practical and effective responses to the issues that are unique to 
respective areas and regions, particularly in the field of engineering and technology. Ho Chi 
Minh City University of Technology (HCMUT) is the leading institution in southern part of 
Vietnam for engineering education and research. HCMUT has provided technical support to the 
local development needs. 
 
Through the Technical Cooperation Project for Capacity Building of Ho Chi Minh City 
University of Technology to Strengthen University-Community Linkage Phase 2 
(SUPREM-HCMUT), it is expected that HCMUT further develop itself as the region’s leading 
higher education and research institution in the field of engineering, and be able to establish a 
systematic setup that enables continuous R&D activities to contribute to the society. 
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Expected outputs of SUPREM-HCMUT are as follows: 

(1)  Master course program of model faculties in HCMUT is transformed from classroom- 
learning based to research based education. 

(2)  R&D capacity for university-community linkage is strengthened in HCMUT. 

(3) HCMUT has hub roles to promote academic cooperation for university-community linkage 
among higher education institutions and research institutions in the southern part of 
Vietnam. 

(4)  Activities by HCMUT to promote local development in the southern part of Vietnam are 
well recognized. 
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2. Objectives of Local Needs Survey 

The objectives of local needs survey conducted by HCMUT are: 
- To learn the existing technical problems faced by the provinces  
- To convey the information on the provinces’ problems to relevant faculties so that they 

could plan a research project to solve the particular technical problems 
- To help establish and maintain a communication channel between HCMUT and provinces 

 
The role of HCMUT as a leading research and education institution in the southern part of 
Vietnam is to produce quality human resources to lead the country’s future, and by doing so, to 
cater to the needs of society, in particular of local industries, with the development of new 
technologies. Local needs survey is essential for connecting the two sides: university and the 
society, or community. 
 
In the context of HCMUT’s university-community linkage activities and research based 
education (RBE), local needs survey is intended as a means to obtain information on existing 
problems or constraints that the provinces find difficult to solve by themselves. At the time of 
local needs survey, the survey team may provide some on-site technical advice to the relevant 
local governments and institutions. 
 
The findings from the local needs survey should be passed to the faculty members and 
researchers of relevant fields who might be interested in framing the identified problems into a 
plan of research that can suggest technical solutions. It would also be helpful to the researchers 
in seeking research fund from the government and other sources. 
 
Local needs survey can suggest some potential topics for master thesis. The research activities 
will be implemented by master students under the supervision of faculty members or laboratory 
leaders, which would provide a hands-on experience and opportunity to pursue RBE at HCMUT. 
It should be noted that the problems requiring direct solutions may not be taken up as a research 
topic of the university. The topics of research should be selected with a view to creating 
scientific and innovative papers as well as the appropriateness for master-level research in the 
field of engineering. 
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Concept of Local Needs Survey 
 
It is important to keep in mind that the research activities to be carried out at HCMUT by its 
researchers based on the local needs survey are not meant to provide direct solutions that can be 
readily applied to particular technical needs. Rather, through the joint research by the university 
researchers and local partners, HCMUT’s research activities and outcomes should contribute to 
the development of key technology that underlies technical problems commonly faced by the 
provinces, and/or industries and communities in the provinces.  
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3. Current System of Needs Survey and Research Implementation in Province 

Needs Survey 
Typically, a meeting is held around February – March of each year, between the provincial 
People’s Committee and all departments of the provincial government, regarding the technical 
needs and issues requiring research work. In response, needs are collected from district levels 
and sent to relevant departments or the province (including DOST, Department of Agriculture, 
Department of Natural Resources) around March – April of each year.  
 
The collected topics are then forwarded to Provincial People’s Committee for evaluation and 
selection. DOST sends its own requests of research that are on average around 60-70 topics 
annually, which will be prioritized at the People’s Committee after considering all needs 
identified by other departments.  
 
The People’s Committee organizes a research science committee, consisting of members with 
different fields of expertise, to evaluate the topics or proposals in several rounds (typically two 
rounds: 1st by the end of June, and 2nd by the end of July) starting from June. DOST is to submit 
to MOST a report on annual research activity for the coming year. 
 
Final decisions of the science committee are sent to People’s Committee for approval and 
issuance of paper based on which the Department of Finance allocates provincial budget to 
implement respective research projects for the following year. On average, about 10 topics 
among 50-100 submitted are selected as “priority research needs” for implementation, and the 
rest may be considered as the potential topics for the following year. By the end of August, all 
documents should be completed with Decision made at the provincial level, and preparatory 
work (including set up of necessary infrastructure) would start.  
 
For those topics requiring a large size of budget and/or complex solutions that may be beyond 
the capacity of local government to handle, national budget can be allocated by the Ministry of 
Science and Technology (MOST). On average, one province may receive approval for 1-2 
topics per year for implementation with the national budget. For the year 2010, MOST made 
announcement in May 2009 to call for proposals from organizations and individuals for national 
scale independent research topics, for which the procedures will be carried out in accordance 
with the Decision No.10/2007/QD-BKHCN (11 May 2007) and Decision No.11/2007/ 
QD-BKHCN (4 June 2007) of MOST1. In addition, other ministries, such as Ministry of 
Agriculture and Rural Development, have their ministerial scale projects for scientific research, 
                                                      
1 http://www.most.gov.vn:8065/most/thongbao/mldocument.2009-05-11.6032030223/mlnews_view 
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for which the announcement is made separately2. 

 
Research Implementation 
Provided below as an example is an outline the announcement made by the Tien Giang province 
for science and technology project year of 2010 (as per the information provided on the DOST 
website3). 
 

1. Research will be based on the Resolution of the 8th Provincial Communist Party 
Members Meeting and Action Plan for Provincial People’s Committee to carry out the 
Resolution in the period of 2005-2010. 

2. The criteria for selection of research topics will be focused on the following: (1) the 
topic has high level of feasibility; (2) the expected products from research will be 
practical in the province; (3) details of the agency are available where these products are 
applied. 

3. Departments and agencies can propose science and technology tasks to be implemented, 
other than those registered in the list below. 

 

Monitoring of research progresses is conducted 1-2 times a year: Once every six months and at 
the end of the project. For monitoring, representatives of DOST visit the site, and the project 
leaders submit a report. During the implementation period, if some unavoidable problems are 
found, such as changes of prices or members, DOST is to consider necessary adjustment on the 
budget or time frame of implementation.  

 
The list of research topics selected for the implementation starting in 2009 in Tien Giang 
province is shown in the Table below.  
 

                                                      
2 http://www.most.gov.vn:8065/most/thongbao/mldocument.2009-06-18.8989098223/mlnews_view 
3 http://www.tiengiangdost.gov.vn/User/Index3.aspx?func=ndungtin&matin=2&ngay=2/24/2009 
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Table 1: List of Research Topics for 2009 (Tien Giang Province) 

 

Source: Tien Giang Department of Science and Technology  

http://www.tiengiangdost.gov.vn/User/Index3.aspx?func=dsach_dtai_dan&ei=10&ma_dmuc=10 
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4. Survey Method at HCMUT 

In HCMUT, the Office of External Relations is primarily responsible for conducting local needs 
survey. The Office of External Relations is to form a survey team consisting of staff member(s) 
of the Office as well as representatives of model faculties of HCMUT.  
 
The local needs survey should be conducted regularly in the university’s partner provinces, at 
the time convenient for both the survey team and provincial representatives, i.e., People’s 
Committee, Department of Science and Technology (DOST), Department of Investment and 
Trade, and Universities. (NB: The representing organization may vary from one province to 
another depending on the decision and arrangement by the provincial government.) 
 
The general procedure of survey would include: (1) Form a survey team; (2) Contact the 
provinces to arrange the survey schedule; (3) Visit the provinces and meet provincial 
representatives (and visit industries, when possible); and (4) Distribute the findings of survey to 
related faculties. 
 
The provinces also conduct their own surveys in order to apply for research fund from Ministry 
of Science and Technology (MOST) and/or to allocate the provincial budget to carry out 
appropriate research activities. In such cases, HCMUT’s local needs survey should be 
coordinated with the provinces’ activities for an effective and efficient implementation of 
survey. 
 
In April – May 2009, the local needs survey for the first year of SUPREM-HCMUT was 
conducted. Staff members representing the Office of External Relations and School of Industrial 
Management visited the five provinces to conduct the survey. In some cases, faculty members 
and students also joined the survey as part of preliminary background study for the preparation 
of their research proposal.  
 
Summarized in the next chapter are the findings of local needs survey in the five target 
provinces, namely Tien Giang, An Giang, Dong Nai, Binh Duong, and Lam Dong Provinces.  
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5. Findings of Survey 

Basic Statistics of the Target Provinces (2007) 

 Tien Giang An Giang Dong Nai Binh Duong Lam Dong 

Population 1,724,800 2,231,000 2,253,300 1,022,700 1,198,800
Population density 694 631 382 379 123
Area (km2) 2,484.2 3,536.8 5,903.9 2,696.2 9,776.1
Land use (%) - Agriculture 70.9 79.3 49.0 75.8 28.3

Land use (%) - Forestry 4.3 4.2 30.4 4.6 63.7

Aquatic product (tons) 153,135 310,189 31,656 4,592 4,329

Source: General Statistical Office Website <http://www.gso.gov.vn> 

 

5.1 Tien Giang Province 

(1) Socio-Economic Background 

The Tien Giang Province is located in the Mekong Delta region in the southern part of Vietnam, 

having fertile land in the north of Tien River. The area covering the Province is abundant in 
agricultural and aquatic products.  

 

Economic structure by GDP (%)  

Economic Sector Year 2001 Year 2005 Year 2010 

Agriculture, forestry and forestry 54.13 50 41.5

Industry – Construction   16.60 20 25.5

Trading – Services  28.97 30 33.0

Source: Data provided by DOST, Tien Giang Province 

GDP growth rate of each economic sector (%) 

Economic sector 2001 - 2005 2006 -2010 2001 - 2010

Agriculture, forestry and forestry 4.6 4.2 4.4

Industry – Construction  18.7 14.2 16.4

Trading – Services  13.5 11.0 12.2

Average 9-10% 8-9% 9%

Source: Data provided by DOST, Tien Giang Province 
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The development plan of Tien Giang Province is drawn up to increase the developing investment 
for whole society: focus on investment and enhance the competitiveness, and the efficiency of 
the economy. It aims to have total capital investment over 48,500 billion VND (approx. USD 3.2 
billion) for period 2001-2010, raising the investment rate on GDP from 30.5% in 2000 to 
34-35 % in 2010.  

It also plans to expand and improve the efficiency of external economic relations: create good 
conditions for increasing export product, and attract capital and technology from foreign 
countries; striving to increase export turn-over from USD 132 million in 2000 up to USD 249 
million in 2005, and over USD 300 million in 2010. Export value per capita in 2010 will reach 
150USD. 

The Tien Giang Province in its industrial development plan envisages to utilize all of the 
favorable natural resources, geographical location, plentiful raw materials, and abundant labor 
force in order to focus on developing advantageous industries such as the following (in the order 
of effectiveness and potential in exportation): 

(1) Fishery products processing: This is one of top industrial advantages, and also having 
the highest growth rate. There are 11 enterprises in this field with the capacity of over 
55,000 tons per year for export. 

(2) Fruits and vegetable processing: Tien Giang has the largest area of fruits in Mekong 
Delta with more than 75,000 hectares, in which the Province focuses on building qualified 
fruit plantation and product brands; e.g Hoa Loc mango, Lo Ren – Vinh Kim milk fruit, 
Go Cong cherry  

(3) Food processing: This is the fast developing sector with rubbing capacity of 2.5 
million tons per year; producing 3,000 tons of girdle cake per year for export.  

(4) Breeding feed processing: The livestock in Tien Giang is considered the highest one 
in Vietnam with about 6 millions of poultry, over 500 thousands of pigs, and over 20,000 
ha surface water of aquaculture; Tien Giang also has plentiful raw material to develop 
well. Currently, total capacity of processing are reached over 576,000 tons per year. 

(5) Encourage investment in planting savour herb/aromatic plant, and extracting 
essential oil for consuming and exporting, e.g red chille pepper, ginger, Melaleuca 
essential oil. 

(6) Garment industry: to take full advantage of abundant labor force  
 
(2) Current Technical Needs of the Province 

T-1. Improving technology of extracting, refining Melaleuca essential oil 
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[1] Background and existing problems: 
Vietnamese government plans to increase plantation forest up to 5 million ha, in which 
Mekong Delta must have 300,00ha, mainly Melaleuca plantation. Melaleuca plantation 
plays an important role in maintaining biodiversity and natural environment, and one of the 
most significant features of it is that Melaleuca trees can grow on alkaline land and wetland. 
The tree can be used as fuel, construction wood, and essential oil that has medicinal 
(anti-septic) benefits. 

However, there has not been sufficient applied research in this field, thus its economic 
effectiveness remains low. Farmers of Melaleuca plantation face low living standard. In Tan 
Phuoc district, it is estimated that there are about 10,000ha of Melaleuca plantation by which 
about 25,000 people or around 5,000 households make livelihood. 

A laboratory research was conducted in JICA-HCMUT Project (phase 1) which shows that 
Melaleuca from this area has high quality and potential medicinal benefits. Also during the 
project some training was provided for farmers and engineers. Currently a new workshop 
is being constructed by the province with financial support from JICA. It is expected that 
research be continued for the required technological improvement in extraction and 
refining of essential oil. 

[2] Relevance to the provincial development plan: 
A significant portion of the land in Mekong Delta including Tien Giang Province is known 
to be acid-sulfate soil as a result of geological transitions since the alluvial era (5000-6000 
years ago), which has caused crucial disadvantage to agricultural activities in the area. The 
land is not suitable for most plants except for a few such as pinapple and Melaleuca. In that 
respect, Melaleuca plantation is deemed to offer high potential for the development of the 
Province to boost its agricultural activities. 

[3] Expected socio-economic impact: 
The expected advancement in the technology will contribute to restoring and increasing the 
total area of plantation forest, to supporting poor families, and to supplying materials to 
chemical/pharmaceutical industries and other manufacturing industries. 

In addition, as other provinces in the Mekong Delta region share the same problems of 
acid-sulfate soil, the expected technological solution to the development of Melaleuca 
plantation will benefit them as well as the Tien Giang Province. 

Currently the world demand of Melaleuca essential oil is more than its supply. A few 
Japanese companies expressed interest in buying the essential oil with 95% purity level.  

[4] Expected technological impact: 
The newly developed technology would enable higher level of purity of essential oil, 
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which will have more value in the international market. 

 

T-2. Development of processing of Barbados cherry 

[1] Background and existing problems: 
Native to the Curribean, Barbados cherry (also 
known as acerola) is a fruit grown in tropical or 
subtropical climate and has a rich content of 
natural vitamins and minerals. Tien Giang 
province has the largest cultivation area in 
Mekong Delta for variety of fruits (over 
75,000ha) of which Barbados cherry is one of 
the specialty products. In 2008, cultivation of 
Barbados cherry in Tien Giang province was 
about 800 ha, most of which is concentrated in 
Go Cong town and the East Go Cong district. 
Two kinds of Barbados cherry are produced in 
Tien Giang province: sweet breed and sour breed, both of which are unique to this area and 
known as the local best quality, having rich vitamin C (78 times higher than orange and 
tangerine). Barbados cherry is harvested most during the rainy season (from May to 
August), and the quantity of harvest amounts to about 15,000m3 per year.  

However, Barbados cherry fruits are easily damaged during transport and storage, resulting 
in inefficient supply and unstable prices. Presently Barbados cherry fruits are consumed as 
raw fruits, while some limited quantity of them are exported as frozen fruits or processed 
puree. The variety of industrial products of Barbados cherry remains limited and due to 
lack of technology the extraction yield is low.  

In order to improve the consumption situation of Barbados cherry, it is expected that 
technology for extraction and processing of Barbados cherry be developed.  

[2] Relevance to the provincial development plan: 
Fruit processing is one of the priority fields targeted for development in the provincial plan. 
Therefore, diversifying the products of Barbados cherry by developing the processing 
technology is duly in accordance with the provincial development plan and industrial 
development policies.  

Also, the Tien Giang Province People’s Committee has the plan for applying and certifying 
international and national standards in safety and hygiene for important agricultural 

Barbados cherry 
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products (2009-2014), and Barbados cherry has been acknowledged as one of such 
products.  

[3] Expected socio-economic impact: 
Presently the domestic market for raw fruits and products of Barbados cherry has not been 
developed due to difficulty of transport and storage, and lack of processing technology. 
Expected impact from the research on processing would include enhanced consumption of 
Barbados cherry fruits with new industrial products (such as liquor, instant powder, jam, 
etc.) as well as stabilized prices of Barbados cherry, contributing to helping cherry farmers 
improve their livelihoods.  

[4] Expected technological impact: 
Technological development for improvement of extraction yield and product quality in 
Barbados cherry processing would benefit different fruit juice processing.  

[5] Any other issues to be considered: 
The distribution system needs to be developed for the product to be brought to the market. 
Also support is needed from the provincial government for advertisement and promotion.  

 

T-3. River bank stabilization by deep cement mixing column method 

[1] Background and existing problems: 
Most of cities and provinces of Vietnam are located in the Mekong River Delta in the 
South and the Red River Delta in the North. In those areas, soft clay is often found, of 
which thickness can be from 4 to 40 meters.  

In recent years, in Tien Giang province, the slope of roadway embankments, river banks, 
dams and dykes have been damaged by (i) natural causes such as groundwater pressure to 
destabilize the slope, erosion of river banks by waves and movement of water; and (ii) 
human causes such as vibrations from machinery or river traffic, construction, agricultural 
or forestry activities that affect the amount of water infiltrating into the soil. Different types 
of retaining walls, piles, anchors or revetment have been used thus far for the protection of 
slope stability. Now therefore, a new technological solution is being sought for the 
stabilization of river banks and sustainable development of various infrastructures 
surrounding the area.   

The soil stabilization method, called “deep mixing method,” is often applied for soft soil 
layers in the alluvial plain such as the Mekong Delta.  

[2] Relevance to the provincial development plan: 
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Rivers play crucial role for waterway traffic and the lands alongside the rivers are widely 
utilized for agriculture field, aquatic 
production as well as residential areas. 
Erosion of the riverbanks could lead to a 
disaster, from which the country has 
faced problems for many years. 
Measures to reduce the risk of potential 
disaster are undoubtedly of high priority 
in Tien Giang province as the area is 
most vulnerable to such environmental 
hazard. For any kind of industrial 
activities to take place smoothly in the 
province, it is important that the measures are taken to protect and stabilize the river banks. 

[3] Expected socio-economic impact: 
Stabilized river banks will contribute to safety of water traffic and houses alongside the 
river, to develop socio-economic standards of the people.  

[4] Expected technological impact: 
This research will study the slope stability of river by cement columns method; study the 
theory for single column and columns group by horizontal load; simulate and analyze by 
software and laboratory tests; determine the slip circle of riverbank and make 
recommendation on the slope of building infrastructure along the rivers; study the 
influence of tide and water level of river to the strength of cement columns. 

The newly developed technology can be applied to many parts alongside the rivers in 
Mekong Delta region. 

 

T-4. Development of appropriate technology to purify, compress and store bio gas in container 

[1] Background and existing problems: 
The livestock in Tien Giang is considered to be of the highest among the provinces with 
about 6 million of poultry and 600,000 of hybrid pigs per year that yield lean meat. With 
the abundant supply, utilizing the waste from its breeding will help to protect environment 
while it will also have positive economic effect. The limited supply of electricity, which 
often is a problem particularly in the city areas, can be saved by the bio gas.  

Banks of river with heavy water transportation 
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In Tien Giang, many households have a 
small-scale bio gas plant using the waste of 
their livestock. Presently the bio gas is 
used as family fuel, i.e., for the purpose of 
heating and cooking in family scale or 
running a generator. However, with the 
current technology it cannot be stored and 
compressed for transportation to other 
places for sale/use. When not in use, the 
gas is discharged to the air, which is 
hazardous both to human and environment, 
with serious greenhouse effect. Also as it is not purified, bad odor of the gas has been 
another problem. 

The target of this research is, based on previous research and available technology in the 
world, to develop appropriate technology to purify (filter), compress and store bio gas to 
serve farming production in Tien Giang and other provinces in Mekong Delta region. 

[2] Relevance to the provincial development plan: 
The current development policy of the province focuses on expansion of industry, trading 
and services while it promotes increasing the value of product per one unit of agricultural 
land. According to the provincial development plan, animal husbandry is encouraged to 
expand.  

Further, utilization of renewable energy is among the basic policies of the Vietnamese 
government. There is a growing interest in the government toward effective use of bio gas, 
as the development of power sources is a pressing issue in the country. 

[3] Expected socio-economic impact: 
Most of pig farms in Tien Giang are maintained at the household level, thus the technology 
of purifying and compressing bio gas at appropriate level would directly impact the 
household economy. Encouraging production of bio gas can prevent disposal of animal 
waste in the rivers as well. 

[4] Expected technological impact: 
The new technology will contribute to increasing the usage of renewable energy, and 
reducing the influence of fossil energy. When purified, the bad odor of bio gas will be 
removed so that the gas can be used for multi-purpose. In addition, purified bio gas would 
increase the usable duration and stability of generator. 

 

Container of bio gas at a household 
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T-5. Research on the impact of river flow and environmental factors of fish floating house 

[1] Background and existing problems: 
Tien Giang Province has many natural fishing grounds that yield high productivity. In recent 
years, the province has developed the raising of catfish, tiger prawns and other valuable 
aquatic products. 

Raising fish in floating cages on the Tien River has been established and developed over 
the last 10 years. Presently there are more than 1,300 fish cages with about 110,000m3 in 
Tien Giang Province, with annual output of about 10,000 to 15,000 tons. These activities 
bring job opportunities to more than 3,000 people who work directly in this field, as well 
as over 10,000 workers in services and logistics field.  

However, environmental pollution in cultivating area is increasingly of a major concern, 
caused by industrial waste from industrial zones/parks, sewage, transportation and other 
aquacultural activities. Fish diseases have increased due to environmental problems and 
increasing density of fish cages. 

In order to have stable and sustainable development in such areas, it is necessary to have 
basic research on aquacultural environment and create feasible measures to protect water 
environment of areas schemed to raise intensive farming pisciculture in cages.  

[2] Relevance to the provincial development plan: 
As stated in the provincial development plan, fishery is one of the priority industries in 
Tien Giang province and many other provinces in Mekong Delta region. To ensure 
sustainable development of said industry is an urgent and pressing needs of the local 
community.  

[3] Expected socio-economic impact: 
The research is expected to contribute to stabilizing the development of aquacultural 
economy in the Province and ensure employment opportunities for those working in the 
related fields.  

In addition, as the Mekong River is utilized not only by fish farmers but by local rice 
farmers as well. Therefore, measures to prevent/control water pollution and preserve the 
much-pressured valuable water resources would have a positive socio-economic impact 
across the sectors. 

[4] Expected technological impact: 
The research will study the density of raising and stocking fish, and density and distance of 
anchoring fish cages for each schemed water area. 
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T-6. Research on impacts of river/sea flow on commercial scallop and establish solutions to 
protect cultivating area in Tien Giang 

[1] Background and existing problems: 
Breeding shellfish on dune or alluvial ground has started over 15 years ago. Presently there 
are more than 2,300 hectares of cultivation, with annual yield of about 20,000 to 25,000 
tons. As breeding stock currently does not meet the demand, and infrastructure is not 
enough, over 3,000 hectares of land is reserved for cultivation. This breeding industry 
provides employment opportunities to the local people: there are over 2,000 employees 
working directly in the field and over 10,000 workers in logistics. The industry contributes 
to poverty alleviation of the communities along coastal area, in particular of Go Cong 
Dong and Tan Phu Dong districts.  

In order to have sustainable development of cultivation in future, it is necessary to have 
basic research on environment river/sea flow, land consolidation, and density of 
cultivation,  

[2] Relevance to the provincial development plan: 
Fishery is one of the major industries promoted in the development plan of Tien Giang 
Province. 

[3] Expected socio-economic impact: 
By enhancing the protection of cultivation area, the development of aquaculture economy 
in the province will be stabilized and employment opportunities for more than 15,000 
people are expected.  

[4] Expected technological impact: 
New technology will be developed on measures to protect shellfish in the areas of Go Cong 
Beach, and water environment in the schemed areas of the province for sustainable 
utilization of resources pursuant to the level of Marine Stewardship Council (MSC) 
standard (MSC standard is the standard that a fishery must meet to become certified). 

 



NEEDS SURVEY REPORT 2009 

18 

5.2 An Giang Province 

(1) Socio-Economic Background 

An Giang is a province in the southwestern part of Vietnam, located in the Mekong Delta region 
between the Tien and Hau Rivers, and along the Hau’s right bank as part of the Mekong River. It 
is an entry point of Mekong River in Vietnam and shares a 95-km border with Canbodia. An 
Giang’s total natural area is 3,536 square kilometers, which accounts for 1.05% of Vietnam’s 
total area and 8.71% of the Mekong Delta region. Its population of 2.210 million people includes 
50.99% females and 49.01% males; the percentages of urban and rural dwellers are 28.25% and 
81.75% respectively. 

 

The overall target of the Development Orientation for 2010 is to improve the productivity of the 
workforce with the implementation of hi-tech industry and processes, to facilitate An Giang’s 
integration into the world economy. It should be noted that An Giang’s economic development is 
associated with its measures for natural resources and environmental protection to promote 
sustainable development. Some of the key aspects of industrial development policies of An 
Giang province are as follows:  

- Planning investment in industrial zones and in developing villages specialized for 
handicrafts, together with environmental protection. 

- Promoting agricultural expansion; encouraging small and medium-sized firms to adopt 
new technologies and to improve product quality; supporting individual and mixed 
economy households to help them develop stably, solve job problems, and alleviate 
poverty. 

- Planning specialized aquaculture by applying industrial methods (industrial 
aquaculture); building up irrigation system for raising fish, including: establishing water 
supply and drainage system to ensure environmental protection and to promote 
sustainable development; industrial food; developing medicine to guarantee the 
international export standard regarding the exported fish’s quality. 

- Preventing environmental pollution, restoring and improving the environment of the 
affected areas; implementing projects to improve the environment and treat waste; 
strictly punishing firms and companies that seriously pollute the environment (this 
should be combined with projects to protect resources and the environment) 

- Research and development of crop plants and livestock with high productivity and 
quality and that are resistant to insects and disease and are suitable for ecological 
conditions of province. 



NEEDS SURVEY REPORT 2009 

19 

- Implementing long-term and short-term human resources training in accordance with 
technological development. 

 

In terms of current scale of industrial activities, the processing of agricultural and aquatic 
products achieved a development with the focus on exportation and increasing the provincial 
income. In 2008, the total area of aquatic products farming was 4,100 ha; including 2,900 ha of 
fish farming. Productivity achieved in 2008 was 400,000 tons, including 398,400 tons of fish. 
Catfish (cá tra và basa) accounts for a total of 340,000 tons, which was an increase of 123,000 
tons from previous years and marked the highest increase in recent years. As the cultivating 
saplings increase, the production of fish-breeding also increased immeasurably, by 
approximately 650 millions of fish (or by 39.5%). 

The year’s exports reached US$751,000,000, which includes rice (461,000 tons at 
US$251,000,000), exported aquatic products (190,000 tons at US$423,000,000), and exported 
vegetables (7,900 tons at US$7,100,000). 

 
(2) Current Technical Needs of the Province 

A-1. Research on the use of mud in pond for compost fertilizer 

[1] Background and existing problems: 
At present in An Giang province, there are about 1,700 hectares of aquaculture cultivation 
(100 fish ponds and 14 factories for catfish processing). During the cultivating process, 
there is a large amount of mud (or 
sludge) from catfish pond discharged 
into the rivers, canals and fields, 
putting the water bodies on the threat 
of heavy pollution. These residuals 
from fish pond flow into rivers and 
canals and cause damage to the 
surrounding environment. 

The JICA-HCMUT Project (phase 1) 
implemented a pilot project for waste 
water treatment, in which the cause of the contamination was analyzed and treatment 
methods and technologies such as aerobic biological treatment method and other methods 
were developed. Still, the sludge from fish pond remains as an environmental concern. 
There is a need to seek ways to utilize the sludge to make organic fertilizer that can be used 
in agriculture and poultry activities. 

Fish farming pond 
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[2] Relevance to the provincial development plan: 
Fish farming is the major source of livelihood in An Giang province. However, at the 
moment, there is no specific environmental standard applied for waste water and mud 
discharged from fish pond. Developing the ways to utilize mud for fertilizer has a high 
level of relevance to the provincial development plan that focuses on industrial 
development with environmental protection. 

[3] Expected socio-economic impact: 
If the waste mud from fish pond can be transformed into compost fertilizer and sold to rice 
farmers, economic benefit can be expected for the aquaculture industry. Utilizing all 
materials produced/discharged in the process provides additional revenue apart from 
reducing the concerns on waste treatment. An effective measure for environmental 
pollution will support the development of aquaculture in the province in particular and in 
the Mekong Delta region as a whole. 

[4] Expected technological impact: 
It is expected that the technology to create organic fertilizer from mud materials of fish 
pond will be developed. 

 

A-2. Building a model drying system suitable for traditional food processing  

[1] Background and existing problems: 
There are 29 traditional industrial villages in An Giang province. The province is 
committed to supporting the development of stable industry for traditional products in the 
rural areas of An Giang province to create job opportunities and generate stable income for 
workers.  

Some of such traditional products of An Giang province are: (1) glutinous rice chuppaty in 
Phu My town, Phu Tan district, for which 
the scale of production currently is about 
50-80 kg glutinous rice per day by 250 
households; and (2) dry fish in Khan 
Binh, An Phu district, which 47 
households are engaged to produce 
2-2.5kg fish material. These products are 
sold in markets in An Giang province and 
other provinces in Mekong Delta region. 
For dry fish, there is also a stable market in Cambodia.  

 

Dry fish production at household 
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However, the production process is dependent on manual work by hand and outside, and 
therefore there is a lack of productivity and hygiene standard of food processing. Therefore, 
investment in drying equipment of glutinous rice chuppaty and fish, as well as packing 
equipment, would contribute to ensuring hygiene safety of food and its production 
efficiency.  

[2] Relevance to the provincial development plan: 
An Giang province has adopted the policy to develop and protect traditional industrial 
villages, and promotes the shifting of economic structure towards industrialization and 
modernization. Many such villages have been restored and developed, attracting the local 
workforce and seasonal agricultural and aquacultural workforce. Thus, the development of 
model drying system is in accordance with the provincial development plan. 

[3] Expected socio-economic impact: 
Promoting the industry of traditional village can contribute to creating jobs for the local 
poor and to increase the purchase power of the population, while utilizing the materials 
available locally.  

The products from traditional industrial villages are the local specialties of An Giang 
province, and increasing the productivity and hygiene level will further enhance the 
competitiveness of these products.  

[4] Expected technological impact: 
The equipment for household level or group level is expected to modernize the drying 
process. 

 

A-3. Seeking appropriate bacteria strains for composting agricultural by-products 

[1] Background and existing problems: 
Agricultural cultivation is one of the major economic activities in An Giang province. 
Every year, by-products from agriculture are mostly discarded into rivers and canals, 
resulting in serious environmental pollution especially water pollution. The provincial 
government has spent a significant amount of its resources (financial and human) to tackle 
this issue. Although these products have high potential economic values for other purposes 
such as composting, the local population does not have the technique suitable to treat them. 
Therefore, pressures on environmental protection in the province have been increasingly 
higher, which hinders development of the local community in general. There is a need to 
seek how to make these products more profitable for local people and environmental 
protection. 
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[2] Relevance to the provincial development plan: 
The provincial government of An Giang adopts Environmental Actions annually, and 
development of organic fertilizer from agricultural by-products is in accordance with the 
Actions as well as the 5-year provincial plan for environmental protection.  

[3] Expected socio-economic impact: 
Presently, the local farmers only use chemical fertilizers for agricultural cultivation. These 
chemical fertilizers are mostly imported from abroad and the prices have been increasing. 
Organic fertilizer would be less costly and healthier, thus a positive socio-economic impact 
can be expected. By counteracting the problems of environmental pollution, the 
development of local economy can be enhanced. 

[4] Expected technological impact: 
The model of composting will be developed, and replicated by the local farmers. The best 
suited bacteria for composting of by-products will be discovered, which will be popular for 
the local people’s use. 

 

A-4. Processing and preserving pineapple - borassus mixture jelly  

[1] Background and existing problems: 
Pineapple is one of the main cultivation crops to eliminate hunger and reduce poverty in 
the Mekong Delta region with a total land of 22,500 hectares and production yield of 
337,500 tons per year. However the processing of pineapple is not sufficiently stable.  

Borassus flabellifer (Asian Palmyra palm or sweet coconut) is the specialty trees available 
in the mountains tourist area of Chau Doc town, An Giang. It is mainly concentrated in 
Tinh Bien and Tri Ton districts with its quantity amounting to 10,000 trees. It is mainly 
exploited to get juice for producing lump sugar and borassus gel, yet the meat of borassus 
fruit has not yet utilized to produce industrial and economic values. At tpresent the meat of 
borassus fruit is available plentifully but there is no means to utilize it for consumption, 
and it is only sold in fresh form with small quantity for mostly tourists.  

Thus, there is a need to enlarge consumption of the locally available abundant source of 
borassus fruit and to diversify the products processed from borassus fruit to produce a new 
speciality product in the tourist area of Chau Doc town in An Giang in particular or 
nationwide in Vietnam in general. It is suggested that the fruits of pineapple and borassus 
be made as a specialty cake by a modernized processing system. 

[2] Relevance to the provincial development plan: 
Developing a new product as the province’s typical specialty will be consistent with the 
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provincial development plan that aims at investing in processing of agricultural products to 
enhance local consumption and exports. 

[3] Expected socio-economic impact: 
There are groups of minority people living in the area of borassus trees and the 
development of new products from the specialty tree will improve their livelihood and 
reduce poverty in the area. The raw materials currently in excess will be made available for 
consumption, thus reducing considerably the environmental pollution from waste. 

[4] Expected technological impact: 
The expected technological impacts are: (1) to determine texture, sensory values of meat of 
Borassus fruits as soaking in NaHSO3 solution; (2) to determine distribution of meat of 
Borassus fruit, sensory values of products to sugar concentration; (3) to determine ratio 
between carrageenan and pectin affecting the texture and sensory values of final product; 
(4) to determine cooking temperature and final brix affecting the texture and quality of 
final product; and (5) to determine pasteurization mode and preservation time. 

 

A-5. Gelatin production from panga fish skin 

[1] Background and existing problems: 
Productivity of panga fish (Pangasius 
hypophthalmus or catfish) skin from fish 
processing industry is about 300,000 tons 
per year in the Mekong Delta region. 
Most of them are used as animal feed and 
exported as crude material. As a 
consequence, their economic value is far 
lower than expected.  

On the other hand, gelatin is considered 
as one of the most important source of 
food stuff and cosmetic products. 
However at present skin of fish is 
exported to China and Hong Kong at low 
prices while gelatin is imported to 
Vietnam as a processed product. If the 
technology is available, the processing of 
catfish in Vietnam will have added value 
and higher competitiveness in the international market.  

Catfish processing factory 
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Skin of fish accounts 10% of the whole fish and has high content of protein (80%) 
including gelatin (16% of skin). In other words, 1.6% of fish can be used as gelatin. 
Gelatin from fish skin can be used for food stuff, cosmetic and pharmaceutical products 
and veterinary. At present, gelatin extraction is done on an experimental basis in the lab, 
and it has been found that the gelatin from fish skin has higher quality compared to that 
from livestock meat. 

 [2] Relevance to the provincial development plan: 
An Giang is the largest provider of catfish in Vietnam, with a total production at 600,000 
tons of catfish per year. The expansion of catfish industry with the new technology of 
extracting gelatin is in line with the provincial development plan placing priority on fishery 
development. In addition, by utilizing the skin of fish the industry can expect to reduce tax 
for disposing of fish waste. 

[3] Expected socio-economic impact: 
Catfish is mainly produced in five provinces in Mekong Delta region. The new technology 
of gelatin extraction will have a significant impact on these provinces as a whole. Expected 
impact will include a growth on economic value of panga fish skin, decrease of import of 
gelatin, and alleviation of environmental pollution. 

[4] Expected technological impact: 
A combination of different technologies in the field of fishery processing will be developed. 
It is expected that the collagen from skin and bones of catfish will be extracted with the 
technology of solvent and/or supercritical extraction and will be made into power form. 

 

A-6. Measuring the self-cleaning capacity of Hau River 

[1] Background and existing problems: 
The Hau River is a crucial source of human activities and a main reservoir of wastes from 
diverse sources such as living, agriculture, aquaculture and industry. Since the province 
does not have waste treatment stations at centralized or decentralized levels, the river is 
under serious environmental degradation. Self-cleaning capacity of the Hau River has not 
been researched and understood clearly. As a result, it is difficult to plan the activities in 
the area with appropriate environmental consideration. There is a lack of scientific 
approach in planning the activities along the river. Some negative impacts have been 
observed but not studied in detail. Therefore it is suggested to conduct a research on the 
capacity of self-cleaning of the Hau River against water pollution, by investigating the 
primary data on sources of waste and water quality in the river, conducting experiments of 
water self-cleaning in the lab, modeling the capacity of river and making recommendation 
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for planning of activities. 

[2] Relevance to the provincial development plan: 
The provincial government of An Giang adopts Environmental Actions every year. The 
research on self-cleaning of Hau River is in line with those Actions as well as the 5-year 
provincial environmental protection plan. In addition, the research will help the local 
government to adjust or modify its development plan. Thus it will have an impact on both 
macro and micro economy in An Giang province in a long run.  

[3] Expected socio-economic impact: 
Many activities in An Giang province are related to the Hau River’s environmental 
condition. Understanding the capacity of the river will benefit the local economy. 

[4] Expected technological impact: 
Technologies will be studied and developed to obtain better understanding of self-cleaning 
mechanism of the Hau River by water tests, water control and treatment experiments. 
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5.3 Dong Nai Province 

(1) Socio-Economic Background 

 

Dong Nai province is located in the eastern part of southern Vietnam, east to Ho Chi Minh City, 
and situated in the southern key economic development zone of Vietnam. The province is 
plentiful with forest resources, granite mine, construction stone, clay, kaolin, puzzolan, sand, 
gravel, etc, and has enjoyed large investments from foreign investors in shipping, food products 
and manufacturing industries since Vietnam opened to foreign investment in the late 1980s. 

 

GDP (according to the valid value)    Unit: billion VND  

 2007 2008 

Industry and construction sectors  24,833 (58%) 31,182 (58%)

Service sector 12,997 (30%) 16,964 (31%)

Agriculture, forestry, and aquiculture  5,206 (12%) 5,709 (11%)

TOTAL 43,036 (100%) 53,855 (100%)

Source: Dong Nai Province Website 

By 2010, Dong Nai province plans to become an industrial province within the southern key 
economic region and to double the GDP capita compared to 2000. Some of the key components 
of development plan are as follows. 

- To utilize all opportunities, overcome challenges to maintain political stability 

- To develop all resources to maximum and enhance competitiveness in accordance 
with the international economic integration process and contribute to speeding up the 
nation’s industrialization and modernization 

- To focus on the development of industries and to the local advantages, and apply the 
scientific and technological achievements to meet industrial and social needs 

- To ensure a high and stable economic growth by associating the economic 
development with social equity and ecological environmental protection 

Industrial sectors       Unit: billion VND 

 2008 2009 

Mineral resource exploiting and building material 355.5 (6%) 356.5 (6%)

Processing industry of agricultural products and foods 1,448.7 (24%) 1,459.8 (24%)

Textile and footwear 1,177.7 (20%) 1,198.5 (20%)

Wood processing 408.8 (7%) 410.1 (7%)
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Production of papers and made-of-paper products 168.4 (3%) 176.2 (3%)

Chemical substances and rubber 731.5 (12%) 737.2 (12%)

Machinery 834.9 (14%) 853.5 (14%)

Electricity and electronics 726.4 (12%) 768.4 (12%)

Power and water 105.4 (2%) 110.2 (2%)

TOTAL 5,957.4 (100%) 6,070.4 (100%)

Source: “SOCIO-ECONOMIC OVERVIEW IN JANUARY 2009” Dong Nai Province Website 

Estimated value of industrial manufacture in January 2009 is VND 6.070,4 billion (fixed price 
1994), achieving 6.6% compared with the plan and increasing 1.9% compared with the same 
period last year.  Industrial development policies of Dong Nai province focus on the following: 
- Processing of agricultural products, such as cashew nuts, cotton, sugar canes tobacco, 

animal feed, etc. 
- Development of mechanic industries for agricultural and rural mechanization 
- Promotion of production of export products, including agricultural products, foods and 

other traditional products 
 

As of 2007, there is an area of 369,195 hectares of soil for agricultural purposes corresponding to 
1.6 million farmers. Agriculture in Dong Nai has developed towards specializing growing areas, 
hence, produces a large amount of agricultural products. In addition, industrial trees such as 
coffee trees, rubber trees, sugar canes, cotton trees, manioc trees, corns, soy-beans, tobaccos, 
cashew trees, and fruit trees, etc. meet the need of processing industry. 

 

One of development strategies of the province is GAP (good agriculture practices) to ensure the 
safety and quality production environment and conditions. It means that these production 
conditions qualify some criteria of clean and safe food to ensure that no pesticides remain in the 
products on the market which may cause health problems to consumers. GAP is conducted based 
on factors of production sites, kinds of soil, fertilizers, water, and pesticides uses, harvesting, 
packaging, storage, field hygiene and product transportations with the ultimate objectives of 
building and developing sustainable agricultural development. GAP is targeted to provide safe 
food to consumers, to conduct safety regulations to producers/farmers, and to protect the 
environment.  

 
(2) Current Technical Needs of the Province 

D-1. Productivity improvement of auricularia spp mushroom by stabilizing production quality 
and quantity 
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[1] Background and existing problems: 

In Dong Nai province, mushrooms are cultivated in 25 villages and wards, and particularly 
auricularia species are produced in large scale. 
Mushroom production has created job 
opportunities and remarkably improved 
farmers’ livelihood. Over the last 20 years, 
1,393 mushroom production households 
(equivalent to 9,000 labors) in 25 villages and 
wards produced 30,000 tons of fresh 
mushrooms (5,000 tons of dried products) per 
year, of which 80% is auricularia species for 
exports mainly to China, Japan, Russia and 
USA. 

Despite these figures, potentials and values of mushroom production and processing have 
not fully developed and are still carried out in small household scales in traditional 
methods.  

Production scale 

 Number of households 

Less than 50,000 bags per harvest crop 343 (43.4%) 

Between 50,000 to 200,000 bags per harvest crop 436 (55.1%) 

More than 200,000 bags per harvest crop 12 (1.5%) 

TOTAL 791 (100%) 

 Source: Data provided by DOST, Dong Nai Province 

Dong Nai has a potential for cultivating mushroom types such as auricularia spp. (also 
known as wood ear), volvariella volvacea (paddy straw mushroom), pleurotus spp. (king 
oyster mushroom), flammulina velutipes (enoki mushroom), and ganoderma spp.(reishi 
mushroom). However, there is no production and/or management organization that can 
provide guidance on the use of mushroom seeds in practical production. In recent years it 
the industry experienced a reduction of productivity for unknown reason and has not 
achieved the recovery of production level. Mushroom seeds for current production were 
developed in the 1980s, and therefore there is an urgent need to develop new and quality 
seed types.  

[2] Relevance to the provincial development plan: 

The processing of agricultural products and foods is one of the priority industries of Dong 
Nai province, in particular with the view to Good Agriculture Practice (GAP) addressing 

Mushroom production in Dong Nai 
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environmental, economic and social sustainability for on-farm processes to produce quality 
food and non-food agricultural products. 

[3] Expected socio-economic impact: 

The livelihood of households engaged in mushroom production will be stabilized with the 
new technology of productivity improvement.  

- Building mushroom seed development centers in Dong Nai and neighboring areas.  
- Reducing degraded mushroom seeds to improve product harvest productivity.  
- Building up well-planned mushroom production villages to stabilize mushroom markets 

so that the mushroom producers (farmers) can improve their livelihood 

With the recent socio-economic development, some supermarkets in cities are paying more 
attention to consuming dried, salted or packaged in box mushrooms with the prices around 
50,000 to 150,000 VND per kilogram, so there are favorable domestic markets as well as 
exports markets. 

[4] Expected technological impact: 

It is expected that by bio-technological approach the productivity of mushroom production 
will be improved and stabilized. Higher quantity of harvest is expected from the same or 
less amount of seeds. 

 

D-2. Environmental protection technologies for rubber production process 

[1] Background and existing problems: 

The rubber industry is one of the key industries in Dong Nai province, having 15,000 
workers in rubber plantations with the total area of 40,000 hectares. However, waste water 
and bad smell discharged from the rubber processing factories cause serious problems to 
the surrounding population and environment.  

The process of natural rubber processing 
requires a large amount of water and organic 
and chemical substances. For each ton of 
rubber production process it generates about 
20-30 m3 of waste water with high pollution 
level (containing BOD, COD, NH3-N...). The 
discharge of wastewater with high 
concentration of nitrogen causes serious and 
long lasting problems to the environment. Wastewater reservoir of a rubber factory 
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Also the wastewater contains a high level of sulphate, causing malodor problem. The smell 
spreads to a large area surrounding the factory, seriously affecting the neighboring 
communities.  

 

The leading rubber processing company called DONARUCO (Dong Nai Rubber 
Company) has four factories in three districts, but had to cut down its operation by 50% in 
one of the factories 3.5 years ago due to the complaints from the neighboring community. 
DONARUCO’s factory in Long Thanh district produces latex context and skim with the 
total capacity of 30 metric tons dry and 30 metric tons wet per day. There have been serious 
environmental problems, since the process uses H2SO4, a substance that causes breakdown 
of machine as well as bad odor. The company invested a large amount of money for waste 
water treatment plant in Long Thanh factory installed by foreign enterprises, which has not 
been successful to date.  

There are two problems: (1) smell from natural condensation process of mixed and 
non-transparent latex to make block; and (2) waste water treatment for skim production 
process. Since this is common issues for rubber processing industries not only in Vietnam 
but also in other Asian countries like Malaysia and Thailand, there would be a significant 
impact if the solution can be found.  

[2] Relevance to the provincial development plan: 

Rubber industry is one of the most important and prospective industries in the province, 
this conforms closely to the provincial development plan. 

[3] Expected socio-economic impact: 

Rubber product is among the leading export commodities with high profitability in 
Vietnam. The socio-economic impact can be expected to be large not only in Dong Nai 
province but also in other many provinces with this resource-based industry. There is also a 
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high potential to develop downstream industry to increase added value to it.  

[4] Expected technological impact: 

It is expected to find out efficient wastewater treatment approach and odor control, and to 
enable the wastewater to be re-used for irrigation purposes.  

[5] Any other issues to be considered: 

Because the environmental problem of natural rubber production is a longstanding issue, it 
may take a long time to identify suitable technological solutions. It is suggested that 
possibility of joint research with other rubber-producing countries such as Malaysia and 
Thailand be sought. 
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5.4 Binh Duong Province 

(1) Socio–Economic Background 

Binh Duong province is located in the southeastern part of Vietnam, immediately to the north 
of Ho Chi Minh City. The area is generally considered to be suitable for agriculture, which is an 
important industry in the province. Bình Duong is also home to a significant manufacturing 
industry. Binh Duong province has 13 industrial parks with the scale of 5,700 hectares in total 
(including the planned parks), located on lands that are not suitable for agricultural cultivation. 
Now the province enjoys a high level of foreign investment. 

 

Development plan up to 2010 

The main strategy for development in Binh Duong province is to focus on advantage of 
geographical location, infrastructure for industry, and foreign investment. Some specific figures 
targeted up to the year 2010 in Binh Duong province are described below:  

GDP growth rate 11-12%
GDP structure  

Industry and construction 60.0%
Trade and Services 30.8%
Agriculture-Forestry-Fishery 9.2%

 

Resources of the province 

- Poultry: 2,058,000 
- Livestock: 10,000 (buffalo); 47,300 (cow); 306,000 (pig) 
- Forest: Total forest area is 18,527 ha; The largest area is the protective forest on Cau 

mountains. Natural forest is mainly secondary forest, situated around northern area of 
Binh Duong province.  

- Mineral resources: There are many kinds of mineral, especially non-metallic mineral 
which was formed by magma sediment. These are good raw material for traditional 
manufacturing, such as producing building material (bricks), mining activities, making 
pottery.  

 
(2) Current Technical Needs of the Province 

B-1. Power generation system by internal combustion engine using biogas generated from 
manure from pig farming 

[1] Background and existing problems: 
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The growth in the number of animals such as pig, cattle, cow and chicken in Binh Duong 
province and other southern provinces has resulted in serious environmental pollution (for 
land, water and air).  

On the other hand, the wastes of animal husbandry and agricultural production could be 
renewed into biogas, which can be used for many purposes. For example, biogas for 
cooking and lighting, or as a clean fuel for tea processing, fruit storing and hatching 
chickens. Biogas can be used for power generation system that can supply the electricity 
for the pig farms themselves. Utilizing the waste to produce biogas should be considered as 
a practical means to reduce pollution and use renewable energy. 

Biogas technology has been introduced and 
developed in Vietnam since the 1960s. All 
major types of simple biogas plant and 
their utilization have been tested, however 
most of them are family-size digesters of 
biogas for 1-50m3 in rural areas. In Binh 
Duong province, biogas produced from 
large-scale pig farms is used for cooking 
and lighting, yet the application of biogas 
for power generation is yet limited. In Gia 
Nam Company, the biogas power generation system has been used since 2007, which 
enabled the company to save up to 55 million VND per year due to the energy shift from 
electricity to biogas. 

Typically the following problems of biogas power generation system are found. 

(1) Because of chemical and physical properties of biogas, the filtering and treating 
devices of biogas supply for power generation system should be improved 

(2) Effects of biogas composition and properties on engine performance and engine 
operational parameters need to be examined 

(3) The output frequency of a group spark ignition engine-generator should be studied so 
that the electric generation output becomes more stable against the load 

Accordingly, there is a need to improve the biogas power generation system that is suitable 
and applicable to large size farms. 

[2] Relevance to the provincial development plan: 

According to the master plan of socio-economic development of Binh Duong province up 
to 2020 approved by the central government in 2007, it is expected that the proportion of 

Production of biogas in a pig farm 
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husbandry products will increase from 37% in 2010 to 42% by 2015 and 46% by 2020. The 
province, having a large number of farmed pigs, will need to take advantage of its 
resources as well as combine its socio-economic development with environmental 
protection. In this view, development of biogas system is highly relevant to the provincial 
development plan. 

[3] Expected socio-economic impact: 

Biogas is almost free fuel and the system itself can run at low cost with materials easily 
available in the domestic market. The biogas power generation system contributes to 
saving the money spent for energy and at the same time saving the environment from 
pollution. It will promote the local economy, especially in the rural areas of the country, 
without depending on large investment.  

[4] Expected technological impact: 

For the filtering and treating devices, as the fraction of biogas is complicated, chemical 
treatment should be used to suppress or control the useless/harmful gas of biogas. A clean 
biogas storage accumulator should be installed in order to provide a stable flow into the 
engine-generator. The modified biogas supplying system is expected to smooth the output 
frequency and stability of the generator for engine and electronic device for generator. 
Further, there is a potential for expanding the use of biogas to other large farms and/or 
households in the rural areas by using biogas as a fuel that is renewed from the wastes. 

 

B-2. Waste water treatment for household/community by using appropriate, effective and 

low-cost technology matched with environmental stipulated standards 

[1] Background and existing problems: 

The amount of wastewater discharged from household has been increasing with the growth 
of population in Binh Duong province, and it has been raising a public environmental 
concern. Currently all domestic wastewater from small communities in Binh Duong 
province is not fully collected and treated, resulting in increase of pollution loads into the 
Saigon River which is the source of water for water supply to the provincial capital Thu 
Dau Mot town and Ho Chi Minh City. The untreated black and grey water discharged from 
residential areas may cause groundwater pollution through infiltration into the shallow 
aquifer.  

Investment of a central wastewater treatment plant for communities in the sub-urban rural 
areas is not feasible due to the limited resources available for cost for construction, 
installation, operation and maintenance as well as requirement of skilled operators. 
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Therefore, it is suggested that a small-scale new model be developed with locally available 
materials and resources to implement wastewater treatment at less cost. It can be installed 
at individual household level or community level (about 10 households).  

[2] Relevance to the provincial development plan: 

As the province plans for industrial and urban development, environmental consideration is 
a priority requirement.  

[3] Expected socio-economic impact: 

Low-cost decentralized wastewater treatment technology will benefit the local population, 
while raising the public awareness about environmental protection. It is therefore expected 
to contribute to improve the local sustainable development. 

[4] Expected technological impact: 

Small-scale water treatment system will be developed at low cost and can be mass 
produced or replicated with a range of flow rates.  
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5.5 Lam Dong Province 

(1) Socio-Economic Background 

Lam Dong is a mountainous province, situated to the south of Vietnam’s west highland. Land 
and climate of Lam Dong are suitable for agricultural production. In Lam Dong, there are 
different kinds of soil, the most important is the brown- yellow feralit, which makes up most of 
the land, and is suitable for long- term industrial plants. Agricultural products are the basis of 
processing industry development and services. Some of major crops of Lam Dong are coffee, tea, 
vegetables and flower.  

 

Provincial GDP (at current price)     Unit: million VND 

 Year 2007 Growth 
2007/2006 (%) 

First 6 months of 
Year 2008 

Agriculture – Forestry – Fishery 5,806,204 124.0 1,719,936

Industry - Construction 2,260,361 124.4 1,202,875

Service 3,577,601 126.4 2,029,369

TOTAL 11,644,166 124.8 4,952,180

 

Major crops area      Unit: hectare (ha)    

 Year 2000 Year 2005 Year 2007 
Coffee 124,359 117,538 124,262 
Tea 21,616 25,535 26,039 
Vegetable 18,879 29,378 na 
Flower 962 2,270 na 

 
 Forest area    Unit: hectare (ha) 

 Year 2005 Year 2007 
Natural forest 565,797.6 558,221.6 
Plantation forest 56,585.5 64,096.7 

 

The rapid and effective growth of farming has remarkably contributed to Lam Dong's stable 
economic development, especially in agriculture and forestry, which helps speed up the process 
of industrialization and rural modernization in the province. The development orientation of 
agriculture sector focuses on applying new scientific and technological achievements to raise 
productivity and quality of competitive plants and cattle. 
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According to a survey, Lam Dong has 25 kinds of mineral, including bauxite, betonies, kaolin, 
diatomite and peat coal with the source’s capacity that can be exploited with an industrial scale. 
Bauxite mine in Lam Dong has the reserves of 1,234 million tons with the good quality ore (The 
contents of Al2O3: 44-45%, Fe2O3: 22,7-23,6%, Si2O3: 2,1%, TiO2: 3,7%); kaolin in Lam Dong 
has the reserves of 520 million tons with good quality; betonies clay has the reserves of 4 million 
tons also with very good quality; brown coal and diatomite are discovered in many mines, and 
Dai Lao mine (in Bao Loc) has the industrial exploitation capability with the reserves of 8.5 
million m3. 

 

On the basis of material potential, agro-forestry-mineral processing industry development, daily 
products processing and tourism, Lam Dong Province has planned 2 industrial zones at Phu 
Hoi-Duc Trong (190 ha) and at Loc Son-Bao Loc (185 ha) in order to attract domestic and 
international investors to Lam Dong. 

 

(2) Current Technical Needs of the Province 

L-1. Extraction of Taxol from red pine to apply in pharmaceutical field 

[1] Background and existing problems: 

A species of red pine trees (Taxus Wallichiana Zucc) has been found in forests on Lang Bian 
Plateau of Lam Dong province. Taxus wallichiana has been listed in the World Red Book as 
a species facing extinction. The tree contains taxol which can be used for treatment of 
cancer. 

According to the expert at the Center for Medicinal Plants in Da Lat city, there are two 
varieties of the red pine trees in Vietnam: one in the North and another in Lam Dong. The 
ones found in Lam Dong are 
relatively small, but contains a higher 
rate of taxol (0.04%) from the other 
species. Lam Dong is among only a 
few regions in Asia to have this 
particular species. Similar trees are 
found in France as well and extracted 
taxol has been commercialized, but 
with the Vietnamese species it is only 
in experimental stage.  

Currently in cancer chemotherapy, two kinds of medicine are used and known to be most 

Cultivation of red pine trees in Lam Dong 
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effective for treatment of ovarian, breast and lung cancers by reducing the cancer cells. 
One is Taxol developed from activated paclitaxel by Bristol Myers Squibb (USA), and the 
other is Taxotere developed from activated docetaxe by Sanofi-Aventis (France). Both 
medicines are extracted from bark and leaves of red pine, and have brought huge revenues 
for the two pharmaceutical manufacturers. In Vietnam, HCMC Oncology Hospital spent up 
to 19 billion VND to buy the special medicine containing paclitaxel and docetaxe in 2006. 
If the development is made to manufacture generic medicine from the Vietnamese red pine, 
it could bring a significant impact to the pharmaceutical industry. Usually 1kg of red pine 
leave can produce 20mg of taxol, and the current global market price of 1 mg of taxol is 
4.87USD. 

Therefore, it is suggested that the technology be developed to extract taxol from red pine to 
apply in pharmaceutical field to produce medicine against cancer. 

[2] Relevance to the provincial development plan: 

The Lam Dong Department of Forestry has been taking measures to protect the precious 
and endangered species of red pine. The province plans raise local people’s awareness about 
red pines and set up stations to protect the trees from illegal and unplanned exploitation. 
With further research on extraction of taxol, there can be enhanced policies and measures 
to protect and promote the cultivation of red pine trees.  

Currently the number of red pines in Lam Dong is still small (approximately 200) but it has 
been known that the tree can be easily multiplied by cutting method and/or in vitro 
cultivation. 

[3] Expected socio-economic impact: 

If the manufacturing of taxol would be made possible in Vietnam, a significant 
socio-economic impact can be expected, including (1) creating new field/direction of 
pharmaceutical manufacturing in Vietnam; (2) enhancing job opportunities for local 
population and increasing the income of the local community that produces red pine as raw 
materials; and (3) increasing the density of forest and preventing deforestation.  

[4] Expected technological impact: 

The appropriate extraction technology will be developed, including preparation of samples, 
selection of modifiers, collection methods and approaches of optimization of extraction 
processes.  

 

L-2. Extraction of caffeine and polyphenol from the tea processing 
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[1] Background and existing problems: 

The process of making tea product for domestic consumption and exportation has obtained 
almost all benefits of tea leaves. However, during the process of tea crushing, there are 
some chemicals are released that are good for human body, e.g., polyphenols including 
flavanols (catechine), flavandiols, flavonoids, and phenolic acids. Based on some scientific 
research, polyphenols are considered to have anti-oxidized agent and can serve as the 
materials for pharmaceutical, cosmetic and food processing fields. 

Technology is available in Vietnam to extract caffeine (2.0-2.1%) and polyphenol (7-8%) 
from fresh tea leaves. The tea processing factories need advanced technologies to extract 
these essential agents from tea condensed liquid in tea crushing–up process, so that the 
liquid can be sold to pharmaceutical or food processing industries.  

[2] Relevance to the provincial development plan: 

Lam Dong province has abundant raw materials from tea plantations located in Bao Loc 
and other areas.  

[3] Expected socio-economic impact: 

Without discharging the tea condensed liquid, tea processing companies can use the liquid 
to make other kinds of value-added products and increase revenue without a large 
investment in machinery. Socio-economic impact can be expected that the value of tea 
plant becomes higher, local population can get more advantages from tea plantation, and 
there will be more job opportunities to improve the livelihood.  

[4] Expected technological impact: 

The technological process of catechin and caffeine extraction and distillation from tea 
leaves will be optimized. 

[5] Other issues to be considered: 

The extraction from tea condensed liquid should be done in a pilot model basis at first to 
obtain feedback from consuming market before proposing and introducing appropriate 
solution to the industry with new technology. 

 

L-3. Treatment of red mud at bauxite mine during aluminum exploitation 

[1] Background and existing problems: 

Red mud is a mixture of substances including iron, manganese, and a small surplus of 
hydroxide sodium from neutralizing and separating process of aluminum ore. To detach 1 
ton of aluminum from bauxite mine, about 1.5 tons of alkali red mud are discharged to the 
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environment. This waste is known to have a highly threatening risk to the environment.  

Red mud is less than 1 micrometer (µm) in size. Therefore, the waste sludge, after it is 
dried, disperses dust into air and causes pollution. Contact with this dust often cause 
diseases of skin and eyes. Water discharged from sludge, when touched to skin, will bring 
harm such as skin damage, loss of viscosity causing dry skin, indisposition, callous, chink, 
violent pain, etc. 

The underground water pollution also poses serious concern when a large amount of red 
mud is kept underground for long time. The mud releases bad smell, and chemical gas 
which cases the pollution and corrosion of some materials. 

Therefore, it is suggested to develop the technology of red mud process and investigate the 
ways to utilize red mud as a material for other producing/processing field. 

[2] Relevance to the provincial development plan: 

In the Five-Year Socio-Economic Development Plan (2006-2010) of Vietnam, it is planned 
to develop the ore mining and processing industry through investing in Lam Dong 
bauxite-aluminum complex with the capacity of 600,000 tons per year for export  

Ministry of Natural Resources and Environment has confirmed that the approach to new 
technology of turning red mud from toxic waste into raw materials for industry is an 
appropriate means to deal with the issue and that it should be carried out promptly with the 
creative spirit to be highly effective despite the poor condition. 

[3] Expected socio-economic impact: 

If the technology is developed to exploit red mud effectively, there will be momentum for 
industrial development while reducing environmental pollution in bauxite processing and 
aluminum producing in Lam Dong, as well as for creating new products and increasing 
income.  

[4] Expected technological impact: 

With appropriate processing technology, there will be less pollution to the environment 
from red mud effect. 

 [5] Other issues to be considered: 

Exploitation and processing of bauxite mine in elsewhere in the world is also facing the 
same problems of waste pollution. It may take long time as well as large investment to 
solve this issue. 

 

L-4. Waste water treatment from coffee wet process in manufacturing company 
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 [1] Background and existing problems: 

Processing of wet coffee requires a complicated technology with high investment for the 
whole water treatment system. The water discharged from this process brings not only bad  

smell but also highly organic substances, such as crushed peel of coffee beans and pulp 
which covers coffee seed. The polluting effect from the physical and chemical components 
is considerably high on both surface and underground water. 

The process requires a large amount of water to be used in each stage of the process, such 
as washing, classifying beans, 
pressing coffee, removing cover and 
washing pulp, etc. On average, 
producing 1 ton of coffee kernels 
requires about 7-10 m3 of water. As 
a result, the amount of waste water 
discharged becomes large.  

According to the representative of 
Thai Hoa Corporation, the country’s 
leading coffee producer and exporter, 
85%-90% of waste from coffee 
production is coffee cover, discarded 
as solid waste and used as fertilizer, 
while 10% is discharged as waste 
water. At the moment the company 
meets the government’s regulation 
on pollution level, but in future 
when it plans for expansion of 
production, there must be a 
developed waste water treatment 
system.  

There is a need to develop a model of waste water treatment for wet processing. 

[2] Relevance to the provincial development plan: 

The climatic and soil conditions of Lam Dong province in the western highland of Vietnam 
are an advantage in coffee production. The province has pointed out in its development 
orientation up to 2010 that includes agriculture and processing industry. Such industrial 
development needs to be combined with measures for environmental protection. Therefore, 
the development of waste water treatment for coffee processing is in line with the 

Coffee processing factory and its wastewater tank
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development plan of the province. 

[3] Expected socio-economic impact: 

The development of waste water treatment will minimize impacts of water pollution 
resulted from the manufacturing process of coffee and ensure safe environment for the 
surrounding population.  

[4] Expected technological impact: 

Waste water from the wet process, after going through proper treatment, can be used to 
irrigate and make fertilizer to serve in agriculture. 

 

L-5. Extraction of medicine from medical plants to apply in beverage 

[1] Background and existing problems: 

Medicinal plants or herbs are good for health to prevent diseases and support treatment. 
The demand for products made from medicinal plants and herbs has been high and 
increasing. On the other hand, consumers generally prefer taking medicinal tea in a more 
convenient way such as by instant tea, 
effervescent pill and tablet that contains 
high concentration of medicinal 
component and can be stored for long 
time. 

In Lam Dong province, there are many 
artichoke plantations as the climate and 
soil conditions are suitable for growing 
artichoke. Especially in Dalat, farmers 
have developed artichoke growing 
techniques and their products are known 
to have good quality compared to the ones 
available in the North. Artichoke plant is 
considered to be one of the world’s oldest 
medicinal plants. Artichoke can be used 
for cooking, but due to its bitterness, the 
plant is made into herbal tea, which is a 
specialty of Dalat, Lam Dong. 

Thai Bao Company, a producer of variety 
of herbal tea in Lam Dong, has been 

Artichoke (above) and artichoke teabag (below)
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working to develop a new product of artichoke tea in the form of powder and/or condensed 
liquid while maintaining the plant’s medicinal properties as well as good taste. Yet, 
extraction process has not been successful, and during the process the taste becomes too 
bitter. 

Therefore, the technical challenge faced by the tea processing industry is to develop 
extraction technology to make medicinal tea products convenient for and preferred by 
consumers. 

[2] Relevance to the provincial development plan: 

Taking advantages of the locally available plantation of herbal tea is in line with the 
provincial development plan, with an attention to agricultural development. 

[3] Expected socio-economic impact: 

Favored by the climatic conditions, in Vietnam especially in central highlands there are 
plentiful herbal plants and thus a strong potential to develop and sell herbal products for 
health-conscious populations in domestic and overseas markets. The technological 
development will help boost the local economy in the tea plantation and processing areas. 

[4] Expected technological impact: 

The new technology will enable the processing of tea while maintaining chemical 
components, original herbal flavor and medicinal effect.  

[5] Other issues to be considered: 

Market demands need be further examined. It may be needed to make products with 
suitable brands to meet the market demands. 

 

L-6. Development of new packing technology for medical tea bag 

[1] Background and existing problems: 

Currently herbal tea is consumed 
mostly in raw or in conventional tea 
bags. Raw type has an advantage in 
keeping pure and natural flavor while 
it is not so convenient and easy to 
make the tea in the industrial society 
of today. Conventional teabag type 
generally contains small amount of 
tea, as the herbal tea expands when it Packaging of teabags 
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is poured into water. Its material must also be processed through certain stages and packed 
in a bag of only 2g each. 

Packing is done with a packing machine, but the fault rate is quite high. In case of Thai 
Bao Company, the fault rate of packing machine is 5% with a person to watch and correct, 
or 20% if no person to watch. As a result, some of the bags do not meet the requirement on 
the weight of tea to be contained. 

Therefore, it is suggested that the packaging technology with machinery developed to 
improve the competitiveness of teabag products in the domestic and export markets. 

[2] Relevance to the provincial development plan: 

Production of tea is one of the main industries in Lam Dong province, where a variety of 
herbal tea is available. The improvement of the processing technology with advanced 
packaging will have relevance to the provincial development plan. 

[3] Expected socio-economic impact: 

The new packaging technology will help satisfy the demand of using herbal tea for 
betterment of health in a convenient way and promote its consumption. Tea processing 
industry will improve their performance and competitiveness in the global market. 

[4] Expected technological impact: 

Herbal tea will be fitted in a bag by using the standardized size/volume of tea leaves. 
Considering the convenience of industrial society, triangular shape of teabag will be 
developed and consumption of herbal tea will be promoted. Packing material will be 
selected so that the contents of tea bags can be seen.  

[5] Other issues to be considered: 

Market demands need to be examined.  
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6. Next Action 

Based on the experience and results of Needs Survey conducted in 2009, the following activities 
are proposed, which will be pursued by HCMUT, with the Office of External Relations playing 
the key coordination role, and with the support from JICA Team for SUPREM-HCMUT.  

[1] The progress of projects and schedule of next year will be informed widely in HCMUT 

- Graduate students can suggest ideas and join new projects in provinces 

- Professors by any means can connect directly with provinces and propose the future 
projects based on the local technical needs. At the same time, professors interested in 
conducting joint research next year may coordinate with the Office of External 
Relations to plan for surveying the needs further. 

[2] Hold seminar to introduce the activities of projects 

- Seminars for University-Community Linkage will be held in provinces to introduce the 
activities of the project to local officers and companies and to discuss issues relating to 
the project. The progress of 1st batch joint research (having been selected on the basis of 
the survey results) will be informed and other existing technical needs and potential 
research needs of the provinces will be discussed. Recommendations from provinces 
will help to solve and to apply the project activities in the most useful ways. 

- Seminars in university among the joint research teams should be held to study how to 
apply RBE model most effectively in HCMUT 

[3] Continue to survey the needs from Tien Giang, An Giang, Dong Nai, Binh Duong and Lam 
Dong Provinces for next year joint research projects 

- Office of External Relations is to request the list of existing technical problems faced by 
the above provinces which needs to solve. To identify the potential research needs to be 
implemented by the 2nd batch joint research in 2010/2011, the preliminary survey will 
start from October 2009 with the list of existing technical problems. 

- Office of External Relations is to inform the provinces’ problems to relevant faculties 
and to organize the survey trips to provinces for HCMUT professors, then the problems 
could be studied further and research proposals could be formulated by the professors. It 
is best recommended that the survey team include members from relevant faculties as 
well. JICA Team will provide assistance to the Office of External Relations throughout 
the survey process. 

- Office of External Relations is to help establish and maintain a continuous 
communication between HCMUT and the above five provinces 
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