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PREFACE 

This report is the result of a Master of Science research on the application and development of 
renewable energy sources in Vietnam. The research forms the final work for the course 
Technological Development Sciences, which is taught at the Eindhaven University of 
Technology in the Netherlands. At. the end of the course a field study of about half a year is 
executed in a developing country; in this case Vietnam. 

In terms of research Vietnam is a relatively unexplored country. For almost 15 years Vietnam 
has been essentially isolated from the rest of the world. Only the last ffm years some contacts 
with foreign countries have been re-established. Consequently there is very little information 
about Vietnam available in foreign countries and the preparation for the research was very 
difficult. 

The research itself was not easy either and only with the aid of many kind and helpful 
Vietnamese people it has been possible to execute this research. Especially, I like to thank 
E>ie p who helped me throughout the whole research with all kinds of visits, intervi£mS and even 
the translation of a whole document. Without her support this research would have been 
impossible. Also I like to thank the people of the Centre of Water Supply and Environmental 
Sanitation and the Centre for Thermal Equipment and Renewable Energy as well as the people 
in the foreign relation office of the Polytechnic University in Ho Chi Minh City, the people of the 
Renewable Energy Centre in Can Tho, the Can Tho Liaisons Office in Ho Chi Minh City and the 
UNDP offices in Ho Chi Minh City and Hanoi. Of course many other people helped me, but it is 
not possible to address all of them. Two more names must be added though: Marjo, who 
corrected several of my mistakes and Dr. Nguyen Due Loe, who is working on the difficult task 
of the planning of renewable energy sources. 

The period in Vietnam has left me with mixed feeling toward the country. The beautiful nature 
and the kind and hard working people who despite the bad times keep going on. On the other 
hand there is a large bureaucracy and many other difficulties that feel like a constant brake on 
all your activities. So much appears possible, but it is very complex and difficult to really get 
something done. In this frustration I like to quote a foreign investor after visiting Vietnam: 
"Working in Vietnam is like an onion - the closer you get to it, the more you want to cry". 

In the press the changes in Vietnam appear often exaggerated and also after having returned 
from Vietnam you emphasize the positive things that might be done, while you knO'N hO'N 
difficult it is to really get it done if not impossible. And still, despite the financial poor situation 
the many Vietnamese seem to enjoy life more than people in richer countries. Money doesn't 
automatically bring happiness. 
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1 GENERAL BACKGROUND 

This report is the result of a Master of Science 
research that has been carried out in Vietnam 
from June to November 1990. The initiative for 
the research was given by the UNID01 in 
Vienna. Information on renewable energy 
technologies in Vietnam was scarce. The 
design of future projects in Vietnam required 

· Co(ltEll'rl: <>tcm~P~,, < . • .. ·.·. . / > . .••••••. < •.•...•. 
t.1 OAA~ stµc:fy a(UNIDO (1). > .. < < > < 
1.2 • NMi()Ml~eminar on. reney..al:)I~ ent!tgy)ollrces (1) 
t .3 F1e~afohair!f I2r · · · · · · · · · · · · · · 
tA Dat~ ~llfl§(i§tj (3). . ..... 
1.s Aflsfliir<::h 9Clri.$traints (3J > > .·.·. . . . 
1.6 EtW~Y platjnitjg, some generiaUeatur~$ (1) 

additional research in this area. In June a seminar would be held in Ho Chi Minh City in 
Vietnam, which could serve as a starting point for the research. The elaboration of the idea and 
the design of the initial research proposal took place during a desk study at the UNIDO. 

1.1 Desk study at UNIDO 
The desk study was conducted in March and April 1990. The study consisted of two parts: 

1. an analysis of various projects introducing biomass technologies, thus identifying some 
important factors influencing the success or failure of a project and 

2. the collection of information on energy related subjects in Vietnam. 

Ad 1. The analysis of the project documents provided a list of problems concerning the 
introduction of biomass technologies. These experiences were useful for a comparison 
with the situation in Vietnam. An example of such a list is given in appendix E. The list 
requires elaboration and, in combination with other experiences, such lists can provide a 
useful evaluation tool. 

Ad 2. Information about energy subjects in Vietnam was negligible. Therefore the preparation 
became very difficult, but at the same time justified this research. Only one useful 
document could be found, that indirectly dealt with some energy topics in Vietnam. Even 
international statistical books could not provide more than rough estimates. 

Because of little available information on Vietnam an initial proposal could be written. A more 
detailed structure of the research was designed with the help of the results of the seminar in 
Vietnam. 

1.2 National seminar on renewable energy sources 
In June 1990 a national seminar was held at the polytechnic university in Ho Chi Minh City in 
Vietnam. The seminar was organised to discuss the development and application of renewable 
energy technologies in Vietnam. Participants in the seminar were directors and vice directors of 
several research institutes, officials from the Ministry of Energy and the Ministry of Education 
and Training and four international experts. The mission of experts was organised by United 
Nations Department of Technical Co-operation for Development {UNDTCD)2

• The purpose of 
the seminar was: 
• to give a state-of-the-art of the development and application of renewable energy 
technologies in Vietnam {input of Vietnamese participants); 
• to bring to Vietnam a 'state-of-the-art' information about the various kinds of renewable 
energy technologies and an appraisal of the technical, economical and social aspects involved 
in their development {experts input) and 
• to develop a project document for possible UNDP assistance. 

1 United Nations Industrial Development Organisation 

2 UNDTCD is a specialised subdivision of the UN system that is commonly involved in both conventional and 
renewable energy technologies. 
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The design of the projects was based on the information received, in order to introduce and 
disseminate renewable energy technologies to improve living conditions in the rural areas in 
Vietnam. 

The project was 
formulated and approved. 
It was supposed to start 
in January 1991, but had 
still not begun in 
november 1991. 
Co-ordinating agency is 
the UNDTCD in New 
York. 

The conclusions of the 
seminar and content of 
the project will be 
discussed in paragraph 
4.6. 

1.3 Research aim 

Picture 1 National Seminar at the Polytechnic University in Ho Chi Minh City 

The overall aim of the research is to help to determine the role that renewable energy sources 
play or can play to improve the domestic energy situation in Vietnam. Based on the collected 
information cautious conclusions are drawn upon the feasibility of several renewable energy 
systems. 

More specific research objectives to meet this aim are: 

1. To gain insight in the domestic energy situation and research activities on renewable energy 
sources (see chapter 3 and 4); 

2. To gain insight in the structure of the research and development on renewable energy 
resources and planning of energy in general (see paragraph 2.4, 2.5, 3.1.1, 3.2.1., 3.3.1, and 
4.5) and 

3. To identify important economic and social factors affecting the application of renewable 
energy systems in Vietnam (see chapter 2). 

The presentation of the results is a little different. It seemed logic to start with a general 
description of the country (chapter 2) linking to the third objective. Also the research system is 
represented in this chapter, because the structure reflects the research system in general and 
not just the research on renewable energy resources. The research aspects related to 
renewable energy are discussed in paragraph 4.5. 

Chapter 3 deals with the conventional energy resources. This section shows the potential and 
development of conventional energy sources and puts the role of renewable energy sources in 
perspective. The application and energy capacity of renewable and conventional energy are 
quite different and require a different energy planning approach. But there are important links .. 
Two examples: (1) the introduction of kerosene could make the introduction improved wood 
stoves less necessary and (2) the introduction of a biogas digester for lighting if the electricity 
network is extended to that specific area. 
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In the discussion on conventional energy sources also the development of the electricity 
network is taken into consideration. Electricity is not a primary conventional energy source, but 
a secondary source generated from coal and oil products as well as hydro power1

• However 
from a consumer's point of view it is just another energy source. 

Chapter 4 deals with the fuel situation and the related deforestation, the research on renewable 
energy resources and important constraints for their development. 

Finally in chapter 5 some conclusions are formulated and discussed, focused around four 
issues directly relating to the objectives. 

1.4 Data collection 
Data collection was mainly limited to interviews and less formal discussions. Some 30 
interviews were held with relevant people from research institutions, electricity companies and 
oil companies. To check ideas on the constraints for development of renewable energy 
sources a check list was constructed on basis of which the importance of different problems 
was discussed. 

Almost all possibly useful documents were in Vietnamese and only a few studies from foreign 
organisations could provide some additional information. One very important document on the 
fuel situation in different areas was especially translated for this research. 

1.5 Constraints in performing this study 
To do this research in Vietnam was far from easy. The major obstacle was the language. Very 
few Vietnamese speak a foreign language and the Vietnamese language is very difficult to 
learn. As a result during almost all interviews a interpreter was required and the communication 
and mutual understanding was very slow and difficult. 

The famous red tape formed another problem. The procedures concerning the visa and 
registration were not so much a problem, but extremely time consuming. Travel permits did 
cause some difficulties and some places could not be visited. 

A third constraint more directly affects this research. There were very few reliable data 
available. Not only data on the energy situation, but also basic economic figures were lacking 
or suspected to be inaccurate. Probably much more information is available, but all in 
Vietnamese. The little information in English could in some cases be checked and showed a 
relatively large variation in numbers. The correctness of information from interviews always 
depended on the knowledge of the interviewed persons and the mutual understanding. During 

interviews with two persons at petro ~·~pie(·. ·.: <:: > : .: . :. ;.;:::::..::. .. :.::· .. <:: ... ·<·\·· : .. ·: .. ··-:··· ·::. > .::.: ... ·::::::::i:<> 
Vietnam the production of oil in 1989 was M interesting difference wils (:li$Co\IE;red betwe~tj the 
stated at 1.5 and 2.5 million tons, distribution ofn<1tionaLinccm1e Per ec:;c:!riomic isect()pln 

respectively. 

Also important information on research 
activities at other institutes or contacts with 
foreign organisations was deliberately or 
accidentally held back for different reasons. 
For example: at different institutes the 

the· same di:Jcutriiip(At ·page ?4. (i) ~nd pag~ t!>} 1 $'i'Jll) 
ofthe .. sti!tiidic:afdiltil of ttie GenerarStilti$ticalOlfice the·· 
following ClataWeie gillen: · · · 

ln(ll.l$t(y . 
·· COnsti'uctlon 
Agifoulfore 
Other 

::::·:·:::: ·::::::::::·.·>:::.·. 
1980 1985 1988 / .. •.•. 

~.~> ~.o ~.o ~~.2 ~{.4 ~~.o 
3.4 3,7 4.6 3:1 3.7> 3;0 
51.4 51.3 . . 47;3 .51'4 54. F .51 :8 

.7:2 LS <3,7 .. 1;7 5.7 1.4 

1 
large hydro power is regarded as part of the conventional energy sources. 
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existence of any activities on solar cells was denied, while the physics centre/institute in Ho 
Chi Minh City is widely involved in research on solar cells. 

Finally the different cultural background caused several misunderstandings, mainly caused by 
the language. The words might be clear, but the interpretation could differ. And more 
important, the underlying meaning of the words was not understood. In Vietnam, most answers 
are indirect and positive. The answers are often according to what they think you want to hear, 
and yes often means: "yes I understand, but do not agree". It is impolite to say: "No, I 
disagree". Fortunately many of the misunderstandings were overcome with the help of an 
interpreter. 

Also, a foreigner in Vietnam is a potential source of money and the received information during 
interviews is often restricted. It is very unlikely to get information about other competitive 
organizations. This is often understandable, considering the low wages and difficulties to get a 
project, but a problem from the research point of view. 

1.6 Energy planning, some general features 
Plans are required to channel available resources toward desired goals. Yet, what are the 
resources and goals with energy planning. Energy is a complex issue and almost every 
ministry is involved in it. Still in many countries the energy concept is limited to conventional 
energy sources. Renewable energy including biomass, the major energy supplier in developing 
countries is scarcely involved in government planning. The energy planning is frequently supply 
oriented and rural energy planning is focused on rural electrification. 

Without discussing this issue in detail, some planning aspects of energy require further 
attention. The energy planning should take place within practical and manageable limits. In this 
respect the scale, responsibilities and degree of control play an important role. The distinction 
is not directly reflected in the report, but is used as a framework to structure the research. A 
detailed evaluation of the planning structure in Vietnam requires much more research. 

The distinction in scales is required to separate the interests of institutes at different levels and 
divide the planning in controllable units. A common distinction is made between: 
- macro scale .... national; 
- meso scale .... district, region or province 
- micro scale .... town or village 

This distinction exists more or less in every country and can be directly related to the 
governmental institutes. Within the governmental bodies another distinction may appear: 
- functional differentiation (e.g. Ministry of Education, Finance, Agriculture, etc.) 
- geographic differentiation (e.g. district ministers) 

A second aspect of the planning is the responsibility of a ministry, company or organization. A 
plan should recognize the responsibilities of the different agencies related to the subject, in this 
case energy, and gear the plan to these responsibilities. 

A third distinction of interest, linked to the responsibilities, is the degree of control. What are 
the policy instruments of the agency for the implementation of a plan? In some cases those 
who are held responsible do not have the instruments to implement. 
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The energy planning in Vietnam will be discussed in the context of these different 
classifications. 

• Scale 
At national level the Ministry of Energy is principally responsible for all energy issues. In 
practice other ministries are involved, such as the Ministry of Forestry, Agriculture and Food 
Industry and Education and Training1

. Besides, there are several General Departments, which 
are almost equal to sub-ministries. For example the General Department of Oil and Gas and 
the State Committee for Sciences are two examples of departments involved in energy issues. 

The meso level is equal to the provincial level. Important agencies at this level are the 
provincial committees of sciences, the people's committees and national research institutes. 

At micro, town level the people's committee is the major institute. The responsibilities of the 
people's committees comprise both the provincial and town level. The committee for sciences 
however, is not represented at town level, while it is a major institute for planning of energy 
matters. At this level the infrastructure for energy planning is lacking. The task appears to be 
partly fulfilled by the research institutes. 

• Responsibilities 
The Ministry of Energy is responsible for oil, coal, gas, electricity supply and renewable energy 
sources. A wide area but not wide enough, because forestry, agriculture and other important 
areas involved in energy are not regarded. Links with other ministries do not seem strong, 
except with the Ministry of Education and Training for the planning of renewable energy 
sources. 

Clearly the comprehensiveness of an energy plan is most difficult, because there are so many 
links, parties and aspects involved. The boundaries are often vague and the lack of 
co-ordination is common. A good way to deal with energy or energy related issues involves a 
division in clear problems and to make a list of involved agencies and policy instruments to 
tackle the problem. 

Deforestation is such an example with many causes and responsible agencies. The problems 
are issues for the Ministry of Forestry, Energy, Education and Training, Agriculture and Food 
Industry, etc .. The options to drive back deforestation are e.g. afforestation (Ministry of 
Forestry), improved stoves (Ministry of Education and Training/Ministry of Energy), reduced 
wood export (Ministry of Forestry or Ministry of Foreign Affairs) energy conservation in 
industries (Ministry of Light Industries and Ministry of Heavy Industries), etc .. 

Currently the Ministry of Energy is strongly focused on conventional energy sources with 
principle interest in the supply side. The comprehensive planning requires co-ordination with 
the planning of other ministries and attention for both the supply and demand. 

• Degree of control 
The control in a socialistic system is dominantly centralised, while the decision making process 
is, or at least should be, participative. Decisions are often made by a group of people. The 
degree of control depends on the agency. Generally the control is high but the instruments to 
execute a policy are sometimes limited. This may sound controversial. But it means that a ban 

1 
A list ministries is given in appendix A. 
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on cutting trees is possible, but only effective if the ban is respected and can be controlled. 
Another example in this respect is the control of the provincial committee of sciences. The 
stimulation of e.g. solar energy is possible through budget allocations for research institutes, 
but those cover only a small part of the income of the institute. Thus the control is limited. 

1.6. 1 Some institutional aspects 
In many countries an institutional structure for comprehensive energy planning is lacking. And 
it is not likely that such a structure can or will be created. The key question arises: "Which 
institutes are to perform the energy planning tasks and how?" 

Generally, the energy planning is located at the national level. A national energy plan is 
combined with sectoral plans which also includes a national electrification plan. Relevant 
sectors are for instance transport, industry and agriculture. Each of these sectors is under the 
responsibility of a particular ministry or department. Thus energy planning is a combination of 
sectoral and national planning, which implies many institutional problems. A bigger problem 
exists with regard to rural energy planning. Commonly no particular ministry exists for the 
domestic sector and rural households, yet the rural households are the main energy 
consuming sector. The sectoral energy planning does not match rural energy planning. 

From experiences of a number of countries, the national energy planning is characterized by1
: 

- a sectoral and centralised approach; 
- a policy based on statistics of commercial fuels; 
- a fragmented approach, i.e. centres around particular fuel supplies; 
- orientation of the supply side and based on monetary instruments; 
- a disconnection of planning and implementation and 
- the interpretation of rural energy as rural electricity, while electricity is generally only 1-5 % 

of the total energy need. 
Apparently there is little to no rural energy planning based on non-commercial (mostly 
biomass) fuels and the energy demand is not thoroughly examined. 

Further, the institutional structure for sectoral energy planning causes difficulties because 
energy is related to many ministries. Responsibilities change between ministries and 
comprehensive 'tasks' are subdivided between more ministries or departments. Nevertheless, 
adequate planning is of high importance, because of the large amounts of money involved and 
for a sufficient supply of energy to the people. 

1.6.2 Rural energy planning 
The majority of the population in developing countries consumes "non-commercial" or 
traditional forms of energy, such as fuelwood. The resources cannot meet the level of 
consumption and wood from forests is required to supplement the shortage, causing 
deforestation. 

A comprehensive energy planning in rural areas should face energy and related problems in 
these areas. Rural energy should be treated with high priority because: 
- The rural population constitutes an overwhelming majority; 
- The quality and quantity of the energy are grossly inadequate and can be improved 

considerably; 
- There is a serious environmental degradation; 

1 Course on project management and planning, july 1991. 
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- The people in rural areas have limited possibilities in solving the energy problems 
themselves and 

- Rural energy forms an important factor in rural development. 
The problems need a dual approach where more energy inputs are combined with better 
methods for conserving energy. More energy inputs are required to increase agricultural 
productivity, promote rural industry, improve transportation and stimulate social development. 

It is generally agreed that rural energy planning should be regionally based, in contrast with 
sector based energy planning. Rural energy planning focuses on a region which is intermediate 
between a village level and a national level. The optimal choice depends a.a. on the existing 
institutional organization and the physical and socio-economic conditions. 
An energy planning framework is presented in figure 1.1. 

FIGURE 1.1 ENERGY PLANNING FRAMEWORK 

As mentioned before the electricity supply is reviewed in chapter 3. It is not reflected in this 
figure, because electricity is a secondary energy source which is derived from primary energy 
sources such as coal and oil. Large hydropower is, because of the large capacity used for 
power generation plants, regarded as a conventional energy source. 

1.6.3 Demand, consumption and needs 
The socialistic ideology proclaims to direct plans to fulfil the energy needs of the people, in 
contrast to the capitalistic ideology focusing on the energy demand. But in practice both 
ideologies are based on the consumption. 

Energy demand and consumption are often interchanged, but are significantly different. Not in 
value, but in the idea behind it. Consumption is clear, it is the value of the energy used, 
measured in currency, kilogram, cubic metre or other units. But the demand is an unknown 
quantity which in a market economy relates to the income and prices. If enough energy is 
available the consumption will be close to the demand. In a planned economy the energy 
consumption is determined by the government, based on a demand forecast, which again is 
based on the consumption. In fact, the real demand is never known except if there is a surplus, 
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which is hardly ever the case. Besides, the prices are fixed, subsidized and insight in a market 
balanced price and related demand are not known. 

But socialistic plans want to fulfil the energy needs. Energy needs indicate the 'real' energy 
requirements of the people. The extent of these needs is a debatable subject. How much 
energy does one really need? Basic energy is required for cooking, lighting and space heating. 
But is a micro wave oven for cooking a need? Most americans will state it is, but in many 
countries they won't even know what it is. 

Firstly, the need will depend on the 'level of development'. A micro wave oven is not a need if 
one does not know about its existence. But the level of development is a vague concept. It 
relates to the availability of products or in this case energy, and the 'purchase power' of the 
people. It may be better to talk about the economic environment. 

Secondly, the social environment plays a role. If all your friends have a video, their is a high 
stimulus to buy your own video. A person is part of a social structure which has a certain level 
of 'needs'. To fit in this structure often implies a certain need. 

Thirdly, the need depends on the natural environment. For example air-conditioning is only 
required in warm regions. 

Concluding, the needs are related to the socio-economic and natural environment of the 
people and there is no such thing as universal basic energy needs. Perhaps there is in terms of 
survival (within a natural environment), but this has got nothing to do with government 
planning. 

The problem yet is to determine the energy needs. Important aspects are the currently 
available energy in an area, the income of the people taking into account the free available 
energy and the social influences of the environment. Yet still the 'real' need can not be 
measured, because there is not clear definition and interpretation of the word need. One more 
important example: people in rural have no money for electricity, their neighbour villages have 
no electricity and as a matter of fact, the government has no money either to extend the 
network. Is electricity still a need? Most people will agree that it is, but that it can not be 
fulfilled. Yet, how do we measure this need? 

The subjects and problems mentioned in this chapter will be partly elaborated in the following 
chapters. 
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Many problems in energy planning or with the 
application of renewable energy sources in Vietnam 
are closely related to the economic and social 
structure and can only be understood within this 
context. This chapter discusses some general 
features of Vietnam for two reasons: 
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1. To give a general description of the country within its historical and socio-economic 
context. 

2. To identify factors that may directly or indirectly affect the energy planning in general or the 
development or application of renewable energy sources in specific. 

Special attention is given to the education and research system, because their structure and 
quality form the basis of problems and the quality of the R&D on (renewable) energy systems. 

Politics play a role throughout the treated subjects, but have not been discussed separately 
because of their complexity. Some important political issues are addressed within the 
discussion of the other subjects. 

2.1 Historical background 
Vietnam has been inhabited since Palaeolithic times (300,000 to 500,000 years ago) with early 
signs of agriculture and probably rice culture during Neolithic times (10,000 to 15,000 years 
ago). The rice culture required an organized society which led to the creation of several 
kingdoms. During the Bronze Age (5,000 years ago) these were unified in the technically and 
artistically advanced Dong Son civilization. 

During the 2"d century B.C. the Dong Son civilization was annexed by the powerful Chinese 
Han empire and foreign occupation lasted for ten centuries. The Dong Son culture however 
was still largely in tact when the independent state Dai Viet was formed. During the 
independence, Dai Viet expended southwards from the Red River Delta to the Mekong Delta. 

Dai Viet was weakened because of an agrarian crisis and in 1802 a succession of Nguyen 
kings came to power to impose a corrupt regime from the new capital Hue. After repeated 
attacks from France, Vietnam was occupied by the French in 1884. They divided the country 
into three parts: the southern part, called Cochinchina, the middle part, Annam and the 
northern part, Tonkin. Several uprisings against the trench failed. In 1930 Ho Chi Minh founded 
the Communist Party, which became the focal point in the struggle for national liberation. The 
Viet Minh Front was created in 1941 and the first guerilla bases were established. Their struggle 
led to victory at the end of Word War II and in 1945 the Democratic Republic of Vietnam was 
proclaimed. 

After a complicated chain of events, Vietnam came again under trench domination in 1946. The 
war of liberation finally ended in 1954 with a military victory over France at Dien Bien Phu. The 
country was temporarily divided at the 171

h parallel to keep the fighting troops apart until in 
1956 a national referendum could be held. By this time the USA had become increasingly 
interested in Vietnam, helping the Catholic politician Ngo Dinh Diem to power the southern 
part. Diem cancelled the referendum and proclaimed the Republic of Vietnam as an 
independent nation. 

The USA gave economic assistance to the new government in the south with the hope that 
Diem would get popular through his economic reforms. But Diem returned land from 
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smallholders to the considered owners and named important catholics to higher administrative 
posts, thus antagonizing both the peasants and the buddhist majority. In 1960 the National 
Liberation Front was formed, which started a guerilla warfare against the new government. 

The war escalated in 1965 through the involvement of the USA, which started bombing the 
Democratic Republic of Vietnam from which the National Liberation Front received support. At 
that time there were 190,000 US soldiers in Vietnam. Domestic and international criticism on 
the US intervention increased and in 1970 the USA started to withdraw its forces and put more 
emphasis on supporting the governmental army in the South. This process is known as 
"Vietnamization". 

A peace agreement in Paris in 1973 was not honoured by the Saigon government and the war 
continued until the spring of 1975. The National Liberation Front had launched the "Ho Chi 
Minh campaign", which ended with the fall of Saigon and the unification of the South and the 
North under the name of Socialistic Republic of Vietnam. 

The Socialist Republic of Vietnam was formed in July 1976 through the unification of South 
Vietnam and the Democratic Republic of Vietnam. 

Vietnam, however did not enjoy stable peace. In January 1979, it went to war against Pol Pot's 
regime in Cambodia, because of latter claims over a vast area on Vietnamese territory. The 
Cambodian regime was overthrown after which China invaded Vietnam from it's northern 
border. China's offence showed its disapproval of Vietnamese actions in Cambodia. The 
Vietnamese were nonetheless able to drive the Chinese back after persistent resistance. 

Between 1978 and 1981 Vietnam suffered various natural disasters which, in combination with 
the Indochina wars, drained Vietnam's financial and food resources. In addition, because of 
Vietnamese action in Cambodia, several non-hostile states joined the embargo of the United 
States and withdrew a large part of their support. 

Since 1981, Vietnam has faced active hostility from the Reagan administration which declared 
also an embargo on grain shipments provided by an American charitable association and 
blocked an aid program for Vietnam organized by the UNDP. 

In the mean time, many bilateral contacts have been re-established and multilateral United 
Nations programmes are carried out. Yet, the USA embargo is still restraining international 
trade, blocking support of the IMF and the Worldbank as well as withholding american 
investments. In a recent incident the selling of a number of European Airbusses was obstructed 
by the United States, because the airplanes had American engines. The hopes for worldbank 
or IMF loans at the conference in October 1991 were not fulfilled, but other Asian countries 
become increasingly interested in Vietnam, which might provide some financial resources to 
the government 

2.2 Population figures 
Vietnam is a densely populated country with an average of about 200 persons per km2

• The 
total population in april 1989 was calculated at 64,411,700 (General Statistical Office, 1990). 
However, most of the official estimates tend to underestimate the minorities (Banister, 1985) 
and the total population is expected to be higher. Recent figures estimate the population in 
1991 at 68 million (Asiaweek 20-9-1991 ). 
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The population of Vietnam has constantly been growing at a rate between 2.0% and 2.5% (see 
figure 2.1). The current population growth is about 2.1 %. Perhaps not an extreme growth rate 
in comparison with other developing countries, but the pressure on land is already very high 
and there's not much space (arable land) for more people. The population doubling time is 
about 30 years. 
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FIGURE 2.1 POPULATION STRUCTURE AND GROWTH FIGURES (General Statistical Office, 1990, p.8.) 
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The relatively low growth percentage is partly flattered by the emigration percentage. Between 
1975 and 1983 the average emigration rate was 2.4% (Banister, 1985, p.22). 

Traditionally Vietnamese families are large with an average of about 6 persons per family. 
Family planning is important and difficult. Birth control is restrained by social factors and the 
high price and lack of contraceptives (Kraft, 1986). Measures are especially difficult in the rural 
areas ( ± 80% of population) where the social structures are tide. A large family is considered 
equal to happiness and parents depend on their children or other family members for their 
income. 

The effect of the population growth on the economy is high. Comparing the GDP growth of 
2.4% (see table 2.1) and a population growth of 2.1 %, the GDP growth per capita is only 0.29% 
( = 1.024/1.021 ). In practice the most serious problem is the increasing shortage of arable land 
and growth of migration to urban areas such as Ho Chi Minh City and Hanoi. Economic 
improvements tend for a large part to be undone by the population growth. 

2.3 Economic and social indicators 
Economic comparison of Vietnam with other Asian countries is difficult. Vietnam has a 
socialistic regime, a planned economy and a long history of wars. Prices are determined 
arbitrarily and not regarded as something that reflects demand and supply. The government 
determines the consumption in their annual planning; at least until 1988/1989. Economic 
changes have taken place and the current 'progressive' president of the Council of State, Vo 
Van Viet, has announced the further introduction of a market economy, while holding on to 
socialistic ideological principles. 

The economic analysis here is mostly based on figures from 1989 and 1990. Conclusions and 
interpretations of the figures may not be valid any more in the current situation (1991). The 
analyses were limited by the lack of statistics. 

Before some economic characteristics of the Vietnamese economy are discussed, a little 
background is given of the socialistic economy in Vietnam. 

2.3. 1 Socialistic economic development 
The socialist development in Vietnam involved two fundamental and strategic tasks: (1) to build 
socialism and (2) to defend the country (Nguyen Tan Ha, 1990, p.9). Throughout the last 30 
years these tasks have been translated into overall objectives which are nearly the same. 
These are: 
1. to meet the material and cultural needs of the masses; 
2. to build material and technological base of socialism; 
3. to transform the relations of production in the economy and 
4. to meet the requirements of national defence and security. 

According to the priority given to each objective in each period, socio-economic strategies 
were formulated. Socialism was conceived as the satisfaction of the ever increasing demands 
of the working masses, which encompass all aspects of human life: living, working, education, 
culture, etc.. These demands were the main goals of economic activities, but the economic 
development should provide the material condition to realize them. 
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Some main characteristics of the Vietnamese economy are (Nguyen Tan Ha, 1990): 

w the emphasis on heavy industry 

13 

Heavy industry was seen as the foundation for large-scale production. Yet, industry can't 
grow without the prerequisites supplied by agriculture and light industry, such as food, raw 
materials, manpower and markets. Hence there is a necessity for a balanced expansion of 
industry and agriculture. For the first time in 1980, priority was given to regional 
development of heavy industry on the basis of developing agriculture and light industry. 

w centralistic and regionally oriented economy 
The goal was to build a central economy while developing a regional economy, combining 
the regional economy into a unified national economic structure. The development of a local 
economy is a desired socialistic goal for bringing welfare to the masses in the countryside. 
However, there is no adequate infrastructure for the local economy. 

w state ownership in industry and collective ownership in agriculture 
Both were necessary from the viewpoint of ideology and it was considered the best way to 
increase productivity, which could be achieved, among other things, due to the large scale 
production. 

w large-scale production 
Large scale production was both seen as an objective and the means of the socialist 
economy. Small scale production was also prevalent, but to a certain extent related to 
traditional techniques, without potential for economic growth. 

w structure of classes in society 
The structure of classes in society relates to the structure of ownership and partly to the 
structure of the economy. The factory class worker is the primary work force of socialistic 
production. "The expansion in quantity and the growth in quality of the working class is of 
utmost importance for the consolidation of socialistic relations and the production and the 
carrying out of industrialization• (Nguyen Tan Ha, 1990). Vice versa the industrialization 
encourages growth in the number of factory workers. Thus, any action which helps to 
expand the working class was given attention. 

w development of national security 
Defending the country has been considered a fundamental task. Industrialization with strong 
heavy industry was regarded the most effective way to strengthen the defence sector. 

Besides, there were and are 
other features of socialism 
which affected the economy, 
notably the principle of 
equality and the attention paid 
to cultural and moral life. The 
equality principle is not only 
applied to the distribution of 
income, but also to the 
distribution of material versus 
technical inputs, hence 
affecting the activities of 
enterprises. 
The socialistic ideology denies 
certain activities that may 
bring about economic profit 
and productivity. 

Picture 2.1 Flags near the People's Committee just before September 2"d 
1991. At this day in 1945 Ho Chi Minh proclaimed independence. 
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2.3.2 Economic indicators 
Economic indicators, such as given for capitalistic countries, are not common for socialistic 
countries such as Vietnam. The notion of for instance the Gross National Product (GNP) and 
National Income (NI) is quite different from capitalistic countries. 

The calculation of the GNP is calculated with Marx's method.1 This method excludes amongst 
others health services, tourism, culture and housing. Some services are included and some are 
not. Transport of goods is for example included, but transport of people is not. These 
calculations are importantly different from Western methods and makes comparison with 
capitalist countries less significant. There has been a request from the United Nations for 
calculations according to the UN method but it's not known if this has been carried out 
already. 

As mentioned before, the socialistic economy in Vietnam has a centralistic structure where 
prices were determined by the government and not regarded as something that should reflect 
demand and supply. Because of the introduction of market economic features, less prices are 
fixed and more or less determined by demand and supply. Due to these changes it was often 
difficult to know whether the prices were fixed or current prices. 

Table 2.1 presents a list of some economic indicators which is frequently given in Asiaweek. 

TABLE 2.1 ECONOMIC INDICATORS (Asiaweek, 20-9-1991)2 

MalaY~ia> 18 $ 2,305 10% 29.1 15.5 5% 
··rhailand 57 $ 1,417 10% 20.3 27.3 6% 
lridonesia 182 $ 555 7% 26.8 65.7 10% 
Philip pines 61 $ 727 3% 8.2 29.4 15% 
China 1, 117 $ 325 5% 62.1 52.6 2% 

•::Laos : ·• •:·< 4 $ 180 9.1% 0.06 0.6 19% 
· Vlefoani J9a9 64 n.a 5.5% n.a n.a n.a 

···1990 66 $ 175 2.4% 1.5 14.4 40% 
· · · · foreca$tJ991 68 $ 200 4% 2.1 14.6 100% 

····19re#w··1~.2••• n.a n.a 5% n.a 16.4 n.a 

Notice the large debt of 14.6 billion dollars (1991), while the total annual General National 
Product per is only about 13.6 billion dollars. Hence the debt is 1.1 times the total national 
product in a year. The indicators are discussed in more detail in other paragraphs. 

2.3.3 National income and wages 
The notion of national income in Vietnam is quite different from that of prevailing capitalist 
countries. Estimations of the average national income per capita differ between $100 and 
$ 250. But what is the value of this figure for the people in Vietnam? In this respect there are 
two important aspects that should be taken into consideration: 
(1) Large part of the economy is subsistence and 
(2) Little can be bought with this money in Vietnam. 
As an example the situation in Ho Chi Minh City during the research period is discussed. In 
August 1990 a minimal monthly income per person was considered a little higher than 100,000 

1 Source: the Statistics Office in Ho Chi Minh City, August 1990 

2 Gross Domestic Product (GDP) is the value of all goods and services produced in a country in one year. Gross 
National Product is the GDP plus or minus the surplus or deficit in trade in goods and services. The Consumer Price 
Index (CPI) measures one year's price changes in goods and services bought be a typical household. 
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Dong per person ("' $16). The wage of an employee in a 
restaurant or hotel generally amounted to about 150,000 
Dong (:= $24). In comparison, a cyclo (bicycle taxi) 
generally earned the same money with only 3 rides a day 
(1,000 to 2,000 Dong per ride, foreigners 4,000). 
Commonly the cyclo riders spoke good English and had 
received good education, but chose to ride cyclo over 
other jobs, because of the higher profits. 

In contrast, the wage at the Polytechnic University was 
50,000 to 100,000 Dong per person, bUt most of them had 
to support several persons, while the wage was hardly 
sufficient for one person. Low skilled and generally young 
employees in for instance restaurants earned about the 
same or more. 

Yet, the income of the lecturers at universities was 
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considerably higher! Over the last couple of years the wages did not keep pace with the 
inflation which has forced employees to find other ways to earn more money. Extra jobs, 
private lessons or commercial contracts of departments with organizations outside the 
university provided 50% to 90% of the total income of the employees. An average national 
income per capita of in Asiaweek was stated at $ 200 seems a reasonable estimation. Two 
examples of incomes in Ho Chi Minh City are given below. 

f w.o ••examples of the monthly in<#l"I~ ot !Wo lectl,lrnrs atAh~ university ~r~ given (exchange . rate t $ "'. 53()() D<>ng,Augllst 1~): ·· · ·· · · · · ·· · · ···· ·· ··· ·· · · .. ·.· · · · ·· ··.·.· .. 
... .... ........ .. 

·• ~t/11y1n~ tof' iWq p~~nts ~nd three phJJdren .·· ·•• > .··•.· 

B;;i#c wage · ... ·.· .. · ·.·.·.· .. · . 5(),()()() Dong ..... · . . . . . . . 
·Additional bonu~$ 50,(l()Q ~ 7'$,Q()Cf D<>r")g / · 
Priyatfit english classes/ 300,()()() ~ SOQ,000 D<>ng · .. ·• ... · ... ·.·•······ • •. 
TOTAL . ..... . .. .. 400,000 7 6,2&,a()O PQng ($~/$1()0) 

·····This• .• V:s·.··t~e. oniy···i~coiYl~prqyi~~~f l)y . one···()f···the• cnildren•••for a .•. tamily •. of····~····pers()ns .•• lt •.~as···conSj~ered•••the 
minimum. to live on. }3y oCC$i9rismoney haifto. •be. borrowed; P~r veacand per capita thlsdnoome woµlci be 

:::::~b9.~it:$:J95~:- .·. ·.·.· ·.· .. · ···: :··.: ·:· ... . ·.·::: ... ·.· .. ':. · .. :.:.:.: ... :.::.::::<: : : ···:·.:- .·.:::.::::::::::-:-::::::::::-:-.· ..... : . : . : . . . . . . . . . . ..... . 

2) Mon;hlylncc;e toFiWo ~~ntuhd One child+ s~p~rt ofotherfarnl& 
·.·.·.·. · FormaHnoome woman ·•· · .... 100,()()0 Dcirig (university). ·. / ·· · · .. ·.•. · · • · · ··.·.·· · .·. · .·.· .· · 

FOrmal inoorrie mat{ .• • < . J oo,Q()() !:)(;rig (university) · · · > ·••· . / 
· .··0tner activities • · J,000,000 ~ 1;$()(),00() D<>ng (selling rice, installing l:>()ilers}•. 

\TOTAL , . . . J,()00,0C)Q ~ 1,5()0;000 D<>ng / . . . . . · .. · . . · .. · 

Ttle st~uctuie of th~ $xpenditu~sper month a~e: 
> e~iiditiJres tWoP~rents andchlk:f. (. • 

Houshig (governrriehtt free · · ./ · ·. . · . /. . ..... ·.•• ·.·.· •· eoms ofliyiog. . .•..•. ·.· ..•. · ... ·• ~.()00 .~ 390,()()() P0119 .. · . .• . •• / 

.••.••• &'i!~icify/water· . ···• .• ••··········~.~~··~~.OClCl••(~vif19••rTi<>neyfor•.motorbike,•3.~~.0Q90qr")g)············· 
SLJSTQTAL. ·.. :!: §50,000 f% Own famil}'> .· ·.. . . . . . 

. exf)!>nd)tuf1!$ other family 

>~~~rrandsister • ~aj;~:~~~:~L. . .... < /·•·········· 
Other / J()(),000- 150;000 (saving(l"JoneyJor new 

. SUBTOTAL £45(),QQO •.. ··. . ..... 
TbTAL ± 1,()()(),()()() 

>The annual incpm~per q~pit~ if1 •tnis cas~ ~oulcj b~ about$ 3$() . 
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The annual income in rural areas is considerably lower than in urban areas with an estimated 
average annual income between $ 40 and $ 100. However, large part of the rural economy is 
subsistence and the costs of living are lower. 

Concluding, the average income per capita is very low in comparison with other countries and 
makes the introduction of foreign technology difficult. In Vietnamese terms the investments are 
often incredibly high even for commercial companies. This restrains the introduction of foreign 
technological systems and emphasis on the production in Vietnam 

Estimates on the growth of the national income or GDP differ. A comparison of estimates is 
presented in figure 2.2. Over the period 1980 - 1989 the official figures state an average annual 
growth of 5.1% and 2.8% between 1985 and 1989. According to the Economist Intelligence 
Unit (Country report 1990, figures from March 26, 1990), the average growth of the real 
produced national income is 3.9% between 1985 and 1989. A significant difference. 

index (1985 = 100) 
12s-~-----------~ 

General stat1st1cal office, 1990 * 
GOP \ ,' 

120 --------------------------···-------------------------------- --- ;•--~/.~---
Economic Intelligence Unit, 1990 .-" ,,,./ 

115 
_R•.•l,Na,t1o_na_11n_co_m_• ,, --~::.r·''->~;< __ ,,, 

.-·· _ ,,../ UNIOO global report 

110 
,,~:::: _________ 19_~9, __ NI __ _ 

105 
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AGURE 2.2 INDEX OF NATIONAL INCOME, COMPARISON OF 

GROWTH FIGURES AND POPULATION GROWTH 
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51.4% ' -"" "'" 
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4 .696 
construction 
others S.5% 

trade 
15.9% 

industry 
24% 

agriculture 
50% 

FIGURE 2.3 STRUCTURE OF THE PRODUCED NATIONAL INCOME BY 

ECONOMIC SECTOR (General Statistical Office, 1990) 

Asiaweek stated a annual growth of the GDP at 5.5% in 1989 and only 2.4% in 1990. The 2.4% 
is very little, because of the population growth of 2.1 %. 

2.3.4 National defence 
With a nearly 1 Y4 million men, the People's Army of Vietnam is the third largest ground army in 
the world, only smaller than that of the Soviet Union and the People's Liberation army of China. 
When paramilitary forces and the internal security forces of the Ministry of Interior are added to 
the number of regular soldiers, the total figure reaches 411.1 million (figures from speeches 
during a conference in Bangkok, 1988 (Thai Quang Trung, 1990, p.67). 

As mentioned in paragraph 2.3.1, the national security has traditionally been a national goal of 
great importance. However, an army that consists of approximately 8% of the entire 
Vietnamese population requires large financial sacrifices. The total expenditures as share of the 
state budget have been estimated at 20%.1 This percentage is one of the highest in the world. 
Since the withdrawal from Cambodia in 1989 the total size of the army is supposed to have 
decreased considerably. Still, the consequences for the state budget of a large army such as in 
Vietnam are significant. Twenty percent of the money can not be used for the economic 
development! 

Over the years, the Vietnamese have contracted huge loans in order to purchase arms from 
both China and the Soviet Union, debts that will probably never be repaid. In fact, Vietnam has 
always been dependent on massive external assistance (Thai Quang Trung, 1990, p.68). 

1 
Source: PC Globe, 1990, Inc. Tempe, Arizona, USA. 
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As large as the army might be, official statistics do not mention defence in any way. Yet 20% of 
the national budget and a number 1 million people are difficult to overlook. In this way the 
reliability of all figures become doubtful. 

2.3.5 Inflation and dollar exchange rate 
Inflation is an indicator for the price changes of a standard package of products that an 
'average person' would buy. In Vietnam the price raises are unbalanced and occur infrequently 
throughout the year and it's difficult to get insight in the real inflation affecting the peoples daily 
expenditures. The official statistics provide the index of retail prices as an indication for the 
inflation (see table 2.2). Asiaweek states the inflation in 1991 at 100% (see table 2.1). 

TABLE 2.2 INDEX OF RETAIL PRICES (1980 = 1) 
. . 

source: .General Statistical Aggl'ti!:lllte Aggregat4!1 . •·.·. •··· > Food 
Qffi~, J9eQ, p.114. ann\,!al.lnflatlon · 

"1985>/· 
1986). 

1.~7···· 1988/ 

17.3 
95.1 

434.8 
2239.8 

450% 
357% 
415% 

13.1 
90.5 

384.5 
2536.0 

~ef .. 
9~ods/·· 

20.0 
113.4 
485.4 

2061.9 

Another important indicator for the inflation is the dollar exchange rate (see figure 2.4). This 
rate is related to international trade and reflects the price changes of a basic package of 
products only indirectly. But the dollar exchange rate is closely related to the gold price. 
Golden rings are used for savings and insurance. There is no real banking system and with an 
inflation of ± 100% there's little trust in the value of the Dong. Nowadays dollars are also used 
for this purpose. 

The changes in the exchange rate is represented in figure 2.4. In fact, three rates can be 
distinguished: (1) the official banking rate, (2) the official exchange rate at the exchange 
offices, which are now manifold in Ho Chi Minh City and some in Hanoi and (3) the free or 
black market rate. 

10 
exchange rate (thDusands at Dong !or 1$) 

8 . 

6 . 

2 .. 

01-l-="'====-'='==;;;l;;;;;;===t::::..__...==d_~_L_----1~_J 
1982 1983 1981 1985 1986 1987 1~88 1989 1990 1991 

year 

- Ollic1al -+-Free market 

FIGURE 2.4 OFFICIAL AND FREE MARKET DOLLAR EXCHANGE RATE 
Sources: The Economist Intelligence Unit, 1989 and personal observations in Ho Chi Min City. 

In 1990 the black market rate was only between 100 or 300 Dong higher than the rate at the 
exchange offices and about 500 to 1 OOO Dong higher than the official banking rate. These little 
differences have been a considerable monetary achievement after the chaotic financial period 
in 1988, with an inflation up to 1,000% and black market rates of two or three times the official 
rate. 

During the period of the research (June 1990 - November 1990) the dollar exchange rate 
(exchange offices) varied between 5,500 and 6,900 Dong. In June 1991 this rate had increased 
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to 7,900 Dong with a black market rate of 8,400 Dong. An interesting observation is a 
difference in the exchange rates for small and large dollar bills. This is not the case for other 
currencies. 

A price reform has taken place in 1982 with new fixed prices. Prices increased remarkably 
(953% for agricultural products, 615% for industrial goods and 525% for investment costs). In 
1985 the currency was changed. 1 New Dong was worth 10 Old Dongs and 15 New dong was 
equal to 1 U$. This meant a devaluation of ± 1000% compared with the rate at the end of 1984 
(1$ = 12 Dong). 

2.3.6 Employment/labour force 
The official figures (see table 2.3) distinguish between working and non-working population. 
Part of the non-working could be considered as unemployed people, depending on the 
definition of unemployed. Part of them probably work in the informal sector, employed but 
formally unemployed and part .-~~ LJ 
of them is for different reasons w9 
really not looking for a job and 
could be regarded as "non
working population". The rest 
should be directly added to 
the unemployed figure. In this 
way the unemployment is 
considerable higher than 4.3%. 

Another aspect not reflected in 
this table is the hidden 
unemployment. Hotels, 
restaurants and shops are 
packed with personnel of 
which less than half seems 
necessary. This is a very good Picture 2.2 Barber in the street, unemployment? 

way for many people to get a 
job, but if fact there are to little full-time jobs. Unfortunately there are too little data for 
estimations on the 'real' unemployment. The Ho Chi Minh City 1990 guide book for foreign 
tourists and business people mentions an unemployment of 8-10% 

A large potential for more jobs may be created by· foreign companies. Unfortunately foreign 
companies have to pay high taxes on housing and labour and cannot profit from the low 
prices and wages in Vietnam. Part of benefits for foreign investors is counteracted by these 
taxes. With regard to foreign companies already established in Vietnam, less jobs are created 
to limit labour costs. 

Finally, there are rumours about the reduction of the army potential, where many soldiers 
return home in need for a job. The rumours could not be checked. 
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TABLE 2.3 STRUCTURE OF POPULATION (> 13 YEARS) BY TYPE OF ACTIVITY AND SEXE (IN THOUSANDS) 

. ... . ·.·.·... ··.·.···· 

..• f~~'J$.~ElnefaJ.Statistica1•0fflce, 

Wor~ing pop\Jlatlort · 
< •·• \'fork~ >13 rnonths > •.• V!()rk~ <e months 
> > < . Mrrt1a.rieht 

······ ··· · ········ temporary 
. unemployed 

Non. working. populatloo •· 
< •··. at;tenqing rii':i\'( · ··· · 
· · hous&worK ·• 

· ··•.· . n('.>t ci:tpabl~L .·. others ····· 

riofstated 

30,521 74% 
27,580 66.9% 

1,166 2.8% 
754 1.8% 
411 1.0% 

1,776 4.3% 

10,624 25.8% 
3,783 9.2% 
2,579 6.3% 
2,368 5.7% 
1,895 4.6% 

80 0.2% 

.. 

. male$· ... f'.iativ. t~J•tlv~( .· .. ·>share $hare>> 
19,057 22,169 
(46.2%) (53.8%) 

14,736 77.3% 15,787 71.2% 
13,226 69.4% 14,354 64.7% 

590 3.1% 575 2.6% 
372 2.0% 383 1.7% 
219 1.1% 192 0.9% 
918 4.8% 858 3.9% 

4,279 22.5% 6,345 28.6% 
2,147 11.3% 1,636 7.4% 

209 1.1% 2,370 10.7% 
1,040 5.5% 1,328 6.0% 

884 4.6% 1,011 4.6% 

44 0.2% 36 0.2% 

Notice the typical difference between women and men with regard to housework: 10.7% and 
1.1 % respectively. 

The structure of the labour force in the state sector is given in table 2.4. Figures on the 
structure of the labour force in the private sector were not available. 

TABLE 2.4 PERMANENT LABOUR FORCE IN THE STATE SECTOR (1988) 
··.· .. · ·<<<. :<·.··· . ·:. ·.:..·.. .· ... · .... 

$01it[;e: C;en~ral 8tllft$tiea1·0tfice,.• 1990,p.14 
. .. ......... ... ...... ... . . ... . 

. JOTl\l .. •.••·••· 

.:.: .... ::· :-:-:..··.:· >·>>> .. · ·. 

· ~ter1a1 p~ij~1ve ·secfu>r •. • · > inl:lu$tfY ········ · ·· · · 
... . cc>ristf\J~ion 

ag@u(#.ire )/ 
fore$tfy 

•.·• transport 
comrtlµnica,ti()ns ·•. <•····· ·· tra.de. tl'lat&rll:ll$(Jpply < · ·······•other ··•••··· · .. ·.·.· ·.· 

..... ··.·. ·.·.·.·.· .· .. ·.·. ·.· .. ·.·.·.·.·. . . 

•.·•· ~()ti."1-.el'llll prC>cloCtlve s&Ctor 
. sciEmce. 
> ed1foation 
•· . .c::ulture•.·· .. • ... •·••·••·•·•·•·• · .. ·•··•·••/ 
· public h~alth, sqc;ia,1 ser\ll(:e, sport •. 
QQ~~rnr]~nf tj)~qllgement •·.·. · 

labc>11tfor by sector relative 
••.•· (inJhousands)•·.·. ••••••$IW•• 

4052 100% 

2,711 67% 
962 23% 

5,205 13% 
400 10% 
121 3% 
184 5% 
37 1% 

474 12% 
11 0.3% 

1,341 33% 
59 2% 

693 17% 
34 1% 
200 5% 
174 4% 

The defense sector is not mentioned in the table, while there are more than 1 million people 
employed in the army. Possibly the army is not considered part of the state sector, but it's 
more likely that the government does not want to supply these figures. Employment in the 
agriculture state sector is only 10%, which indicates a major part of farmers is private or 
working in co-operatives. According to the Economist (19-10-91), 75% of the people is 
employed in agriculture. 

2.3.7 Import and export 
One of Vietnam's major achievements has been the increasing rice production. Vietnam 
developed from a country with severe food shortages to the third rice exporting country in the 
world (behind Thailand and the United States). 
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The total export of commodities and manufacturing Rtce Productlo~ • · ·. Yklld 
(tonsjha) 
22.3 

products grew strongly in the early eighties. In 1982 and 
1983 export raised with a rate of about 20% per year. 
Easing of restrictions on local enterprises in 1980 -
principally established in Ho Chi Minh City - importantly 
stimulated this growth. The enterprises enlarged their 
export of marine and agricultural products and some light 
industrial goods. Over the last couple of years, restrictions 
have become increasingly liberal. An important change 
took place in 1987 with a new law on foreign investment 
stimulating contacts with foreign companies. At this 

(108 tons) 
1976 11,8 
1980 .· 1t6 
1985 15.9 
1986 .. 16;0 
1987 15.1 
1988 17.0 
1989 18:9 

20;8 
27;8 
28.l 
27~0 
29;1 
32.2 

stl1Jcture of prC>ciuct1e>R b~ ~si,I] < 
... · .·.·.··· 1980 1985 1989 

··Spring rice:> 33% · 39% . . •. 40% 
.Autumn rice: 14% .·. 18% •• 21% 
Winterrice: ~% ·.•·43%· 39% 

moment, several other steps are made toward a more open economy. This is further discussed 
in paragraph 2.3.11. 

Until 1990 Vietnam's import and export could be divided into two categories: (1) trade with 
socialist countries, in non-convertible rubies and (2) trade with capitalistic countries, in dollars. 
The value of the import and export in these categories is given in figure 2.5. With the changes 
in the Soviet Union, the major socialistic trade partner, the non-convertible area is virtually 
disappearing. Trade is severely limited and prices tend to rise to world market prices. A 
financial crisis for Vietnam with only one advantage: less dependency on the Soviet Union. 

ex~tirt(iri ~uoii $} 

imporf(in rnilliof'I $) 

export• impart 

t~adewith sacialiStic countries •· 
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FIGURE 2.5 TRADE WITH SOCIALISTIC AND NON-SOCIALISTIC COUNTRIES 1980 - 1989, 
(General Statistical Office, 1990, p.117-120) 
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With the interpretation of the figures, the existence of a Mafn.fmportproducts· MaJor exports.·.· 

large black market with illegal import and export should Fuels •··Raw Materials 

be taken into consideration. The total illegal import in the Raw Materials Handicrafts .. 
south of Vietnam is considered to cover up to 60% of the Machinery AgriculturatGoods 

WheatFlour Minerals • 
total import. In some cases the government takes actions Foodstuffs Ores 

against the illegal practices, but only with temporary SteelProducts Foodstuffs· 

Ca Vehicles Coal 
effects. In the south near the border of mbodia, •Chemicals 

products from Thailand, such as motorbikes, are illegally Pharmaceuticals 

imported and in the north, at the border with China, '--------------' 
Chinese products are imported. Large illegal export of Vietnamese products is not suspected. 

2.3.8 Transport 
The transport sector is of considerable importance because of the peculiar geography of the 
country, with the two major cities Hanoi and Ho Chi Minh City nearly 2,000 km apart. Roads 
are fairly good in the South, because of the massive wartime investments by the Americans, 
but inadequate in the north. The Hanoi - Hai Phong link is particularly bad and the road-rail 
bridge over the Red River in Hanoi is a serious bottleneck. 

Both in Hanoi and Ho 
Chi Minh City, serious 
traffic problems are 
expected within a few 
years. The increasing 
number of cars and 
motorbikes is already 
causing small traffic 
jams at the entrance 
and exit roads of Ho 
Chi Minh City. The 
roads are too small (or 
the cars too big) and 
there is no adequate 
public transport system. 
On many roads only a 
few cars can cause 
traffic jams. At this 

Picture 2.3 The main road after heavy rainfall between Nha Trang and Da Nang 

moment cars are generally owned by companies and a few rich Vietnamese. But if only a small 
part of the almost 4 million people in Ho Chi Minh City would have a car the consequences 
would be disastrous. 

There are approximately 65,000 km of roads and 4,250 km of railways in the country. The 
main rail links are Hanoi-Ho Chi Minh City (1,730 km), Hanoi-Hai Phong (102 km), Hanoi-Muc 
Quan (176 km), Hanoi-Thanh Hoa (160 km), Hanoi-Lao Cai (295 km) and Dong Anh-Thai 
Nguyen, which are all operational, though slow (Economist Intelligence Unit, 1989). The 
railways were in a poor state at the end of the war and additional damage was done by the 
Chinese invasion in early 1979. Restoration works continue, but much remains to be done. 
New trains are built in modest quantities domestically but are also purchased from other 
countries. Lorries in good condition are in short supply. There are substantial imports, but 
there is a lack of spare parts and inefficiency of the maintenance system. 
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The chief ports are Hai Phong in the north and Ho Chi Minh City in the south. These ports 
constitute further major bottlenecks in the supply system, although attempts have been made 
to improve them. Vietfrac (Vietnam Foreign Trade Corporation) deals with all sea transportation 
and Vosa (Vietnam Ocean Shipping Agency) handles all the incoming and outgoing cargo. 
Vietnam has been co-operating with Thailand and Laos in improving the Mekong's navigability 
under the auspices of the Mekong River Committee (Economist Intelligence Unit, 1989). 

Over the last couple of years there has been considerable improvement in domestic air routes 
and internationally there is a large increase in the number of air companies, number of flights 
per company and the number of direct flight connections from and to Ho Chi Minh and Hanoi. 

2.3.9 Tourism 
Vietnam is a country with a high tourist potential, with beautiful landscapes and fascinating 
culture, but until 1990 it has been almost impossible to visit Vietnam. In the beginning of 1990, 
the year of tourism, it became easier to visit and travel through Vietnam. Later this year the 
door closed again. But whether it is easy to visit Vietnam or not, many tourists are scared off 
by the high price of the visa, hotel and transport in contrast to the low quality of the facilities. 

Hotels or guest houses are generally more expensive than in Bangkok, most people do not 
speak english and visits to beautiful or interesting places require travel permits (usually $1 o per 
permit) and the rent of a car ($ 50 to$ 200 per day). The bus system is very bad and the train 
does not go to many places. Many beautiful places may not be visited and tourist facilities are 
only good in the main cities. Yet, Vietnam is an adventurous country with only a few tourists 
and many 'undiscovered' places interesting for backpackers. But especially these adventurous 
travellers are scared of by the high tourist prices. 

The current policy focuses only at rich tourists through which the number of tourists will be 
small. For a larger number of tourists lower prices and easier access are required. 

2.3.10 Health statistics 
The health situation in Vietnam is bad. Diseases such as malaria, tuberculoses, typhoid, 
dengue fever, dysentery and leprosy are common and during every rainy season several 
epidemics occur. The main causes are the bad quality of the drinking water, mosquitos and 
facilities for treatment or prevention. 

Drinking water is usually directly taken from a river or still standing water. Attempts to improve 
the drinking waters conditions are still rare. Around Can Tho the water drinking water is stored 
in large vases adding alum, cleaning the water to a certain extent. Water cleaning plants exist 
only in the main cities . 
. : :::::::::. .. :.::::·:: ·:···: 

pte•· i;i<p&c:tancy .• (MJ 
.. kife ~pei:ltancy (F) . • 
··· Qrµde ~irth Rc!,te · · · · 
•·• Crtlde••~at1:1.• Rate. 
····lntant••MortalitY 

Health SEIJVice.unlts 10,7()() ....•. · .. 
Health urilt beds \ . · •·... 80,iOO 
Population/He<l.hfr unit·· 0020 
P9etl@ion/Health unit bed 798 .· 
"'Source: fC Gia~, 1!}!}0,. Inc. Tet1Jpe;. Arizon~. 

OOCfurs .. · .·.· ... 
flhYsiC:i~l'IS • . 

···•·•••••••·Pop1.1la,tion/medi~I person 
Nur$Els ..... 
Poplliation/Nurse 

Hospitals . . /· . .J,428 ·.·.· 
Hospital bfids•···· · 127,00(l 
PopuJ<l.ti!il'l/Hospital 45,00o · ···· 
PopUlatlon/Hospi1al E3ed .... ·.· · ... · 507 ·. . . . 
$011rpe.otMr:.• General·Statistica!. Qtfk:;e.••• 199<J 

Vietnam has a large number of hospitals and physicians in comparison with other developing 
countries. Nonetheless, most hospitals suffer from a severe lack of equipment and, outside the 
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cities, there are no basic facilities such as electricity or even clean water. In some interviews 
the importance of upgrading the hospitals facilities and the total sanitary situation was stressed. 
The fight against diseases and the provision of clean drinking water are important issues in 
which energy and also renewable energy can play an important role. 

2.3.11 Toward a more open economy and foreign investment 
Vietnam has opened up its economy to integrate with the world economy. Recent policy 
changes toward trade liberalization and deregulation appear encouraging, notwithstanding the 
immense economic problems which need to be solved. 

In December 1987 Vietnam enacted a foreign investment law. The law invites foreign 
companies to come in with capital and technology to set up joint ventures with local 
counterparts. Even fully-owned establishments in some priority areas are allowed, including tax 
benefits, freer trade and generous possibilities for the repatriation of profits. As a result a large 
number of foreign companies have become interested and already in 1988 48 investments, 
worth $450 million were granted (UNIDO, 1989, Industry and Development). Roughly half of 
that amount went to offshore oil and gas exploration. 

Other examples of economic changes are: 
• The increasing number of foreign exchange offices; 
• The large economic activity in the streets and at the market; 
• The introduction of pricing levels for electricity; 
• Many partly privately owned restaurants and hotels; 
• No restrictions on the extent of import of refined oil products in 1991 and 
• The introduction of the use of credit cards. 

One of the obstacles for 
economic development 
and the changes toward a 
market economy is the 
lack of a banking system. 
Foreign investors could, 
until recently, only depend 
on the Bank of Foreign 
Affairs. The situation is 
changing and foreign 
banks can now establish 
joint-ventures with the 
Bank of Foreign Affairs. A 
joint-venture with an 
Indonesian bank has 
already been established 

and the Thai Military Bank Picture 2.4 Selling clothes in Ho Chi Minh City 
plans to open branches in 
Hanoi and Ho Chi Minh City (Asiaweek, 21-9-91) while other banks such as Bangkok Bank, 
Thai Farmers Bank and Siam Commercial are expected to follow. 

Many investors in China, Thailand, Indonesia, Hong Kong and Japan are waiting to invest in 
Vietnam to profit from the low wages and rich resources. However, the extensive red-tape, the 
bad infrastructure and the exaggerated prices of low quality housing/offices as well as the 
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incapability to profit from the low wages is holding back many investors. A typical statement by 
a foreign investor: 'Working in Vietnam is like an onion - the closer you get to it the more you 
want to cry. The biggest hurdles are the minor things. There's little appreciation for the big 
picture'. 

Still, many investors are optimistic. The biggest remaining obstacle is the U.S. trade embargo. 
A brake through in the embargo had been expected in 1991, but optimistic rumours are still no 
more than rumours. An important Vietnamese delegation took part in the yearly meeting of the 
IMF in Bangkok in mid October 1991. A meeting was arranged by the French government to 
round up financial support for Vietnam, but It raised not a penny. The Americans got at the 
French plan through the IMF. In the early 1980's when the trade embargo just began to take 
effect, Vietnam stopped paying interest on a stand-by credit from the IMF. It now owes the . 
Fund 149 million dollars. Vietnam can not borrow money new money until this money is repaid. 

2.4 Education 
Since the 9•h century a national education system with higher education has existed in the 
Vietnam. Before and during the French occupation higher education was exclusive for the elite. 
Only the university of Indochina in Hanoi provided higher education (humanities, law and 
medicine). The enrolment was about 200 students from Vietnam, Laos and Cambodia. 

In 1945 the literacy was about 10% and there was an almost total lack of educated people. A 
new educational system was introduced. Education became free and teaching was done in 
Vietnamese instead of French. Two years after the official independence of the Democratic 
Republic of Vietnam, in 1956, 30,000 students studied at 16 higher education institutions. In 
1975 36 higher education institutions with 75,000 students were fully operational. 

In South Vietnam, during the period 1954 to 1975, a number of institutions of higher education 
were founded. Two technical higher education centres, several specialized institutions and 
private universities could educate a total of 93,000 students. 

Now, the literacy level is 
estimated between 85% and 
90% amazingly high in 
comparison with the material 
poverty in Vietnam. Almost 
anyone between 15 and 50 
years of age can read and 
write and virtually every child 
is guaranteed 9 years of 
primary education. 

Higher education on the other 
hand does not appear to meet 
the needs of the country. 
Finances are (again) a major 
problem. Teachers are hard to Picture 2.s Children on their way to school (near Can Tho) 

get, because the salaries are 
very low and the facilities on the universities are often poor. At the same time It is difficult for 
students who are willing to study, because a tuition fee has been introduced in 1990 and many 
students are withheld by this fee. Additionally there are no good prospectives for a sufficient 
income. As mentioned before, the wages are far from enough to live on and 50% to 90% of the 
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income has to be earned in other ways. Some official figures of the number of schools, 
teachers, students and graduates are presented in table 2.5. 

TABLE 2.5 NUMBER OF SCHOOLS, TEACHERS, PUPILS AND GRADUATES 
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1,047 1,083 
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480,233 436,700 
401,400 396,300 

41,800 40,400 
16,433 n.a. 
19,900 n.a . 

12,574,300 12,031,200 
11,386,600 11,339,900 

817,200 691,300 
267,700 n.a. 
128,000 n.a. 

26 28 
28 29 
20 17 
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837 774 
851 784 
781 638 

1022 n.a. 
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651,000 n.a. 
353,600 n.a. 
196,000 n.a. 
81,800 n.a. 
19,600 n.a. 

Interesting in this table is the enrolment of 11 ¥.? million pupils in primary education. This is 
about 80% of the people in the age category of 6 to 14 years old (see figure 2.1), the normal 
period to receive primary education. Thus the stated literacy rate of 85% to 90% is reasonable. 
The number of students receiving higher education is about 1.2 million. This is 12% to 15% of 
the people between 15 and 20 /22 years old. 

2.4.1 The education system 
The education can start with kindergarten. The other stages in learning are represented in 
figure 2.6. Students are admitted to higher education through a national entrance examination. 

Those with a secondary general education or vocational education certificate are qualified to 
take the entrance exam. Of the 200,000 candidates annually only about 30,000 are admitted. 
Nearly 25% of them had already worked in industry. 

2.4.2 Higher education 
In 1975 all existing higher education institutions were merged into a coherent and unified 
system with up to 94 institutions, among which were: 6 universities, 3 polytechnic colleges, 6 
colleges of education, 6 agricultural colleges, 5 medical colleges, 5 colleges of civil engineering 
and 40 other specialized colleges. The names of the institutes are arguable, because the higher 
education in Vietnam is quite different from most western education systems. 

1 Including training of technical worker. 
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AGE YR EDUCATION SYSTEM IN VIETNAM 
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FIGURE 2.6 

The higher education institutions have been assigned a double task of teaching and being 
scientific and cultural centres for the society. They also participate more and more in 
production activities through contracts with business and management agencies. The need for 
these contracts arises from the lack of governmental financial support. The budget of some 
departments consists out of payments from commercial contracts with companies or 
organizations. 

2.4.3 Foreign training 
A number of students receive training abroad (see table 2.6). Most of them in Eastern Europe, 
which has recently decreased because of political changes in these countries. The number of 
scholarships for western countries is increasing. 

2.4.4 Evaluation of education system 
There is an ongoing debate as to whether the higher educational needs of the country are 
satisfied. The number of college years per worker is only 0.04, while in developed countries 
this number of college years lies between 0.3 an 1.0. On the other hand there are more than 
3,000 unemployed graduates in Vietnam, which could indicate that the needs are fulfilled. 
Possibly the training is not geared to the needs of society or the unemployment is sectoral. 
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TABLE 2.6 NUMBER OF STUDENTS TRAINED ABROAD 

Year••.···· Totill 
1980 / 2,048 
1981 3,712 

1982 ••·•· 4,319 
1983 3,041 
1~!}f \ 4,942 
1985 .. · 1,974 

1986 ··••• 3,051 1987 t 4,188 
1~.< 4,766 

···19~. ··•••· 6,777 

290 
247 
177 
271 
290 
387 
275 
273 
275 
312 

Under-graduates 

849 
907 
925 
928 
885 
803 
756 
725 
616 
645 

909 
2,558 
3,217 
1,842 

726 
784 

2,020 
3,190 
4,123 
5,820 

Sources: General Statistical Office, 1990, p.129 and Gehl, 1990, p. 13. 
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The training in theoretical issues is generally good, but graduates seem weak in practical 
matters and foreign languages (all lectures are in Vietnamese). Russian was(is?) the first 
foreign language at university. English is being taught on an increasing scale, especially 
privately, but there are few opportunities to practice speaking. The vocational training school in 
Ho Chi Minh City had 4 English, 4 Russian and 2 French teachers. Unfortunately the students 
could study only one foreign language. Most students wanted to study English, but only 40% 
could actually study English. 

The shortage of general facilities and equipment in laboratories implies that students have little 
opportunities to do experiments. Besides, the educated subjects at technical training schools 
appear strongly technically focused and specialized. The insight in other technical and non
technical aspects of the society is lacking. 

2.4.5 Post-graduate training 
As qualified teachers with research experience become increasingly scarce, the post-graduate 
training programme is expanding, but it is still more common for students to receive a higher 
degree abroad. 
Post-graduate studies are carried out in different forms: 
• By research and presentation of a thesis. This normally takes 3-4 years and, after successful 

defend, nominates the candidates Doctor of the first degree1
• 

• Post-graduate courses to improve the qualifications of scientists and engineers, lasting from 
one week to two years. 

• Various forms of continuing education in the form of conferences, seminars, special 
courses, etc. 

• In 1988 a new strategy has allowed most post-graduates to study for two years in Vietnam 
and one year abroad, usually in Eastern Europe. 

2.4.6 Education, summary and comments 
The following observations can be made regarding education in Vietnam: 
• Despite being one of the poorest countries in the world, Vietnam has a surprisingly high 

rate of literacy and a large number of academically trained people. There are about 8,000 
M.Sc an Ph.D. degree holders and about 400,000 holders of undergraduate degrees. 

w The rapid expansion of higher education has led to a total of 103 institutions of higher 
education in 1989 with a total of about 128,000 students. 

1 
Doctor of science, the highest scientific degree is nominated to those who make a valuable contribution to the 

advancement of Science and Technology in the country. 
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_. While the national education system covers the need for education for lower degrees, 
post-graduate training is mainly provided by foreign universities. 

_. Insufficient funding of universities and colleges gives students little opportunities to carry out 
scientific experiments or train in laboratories. For the same reason there is a shortage of 
qualified teachers and available 'human capital' is left unused, because of the low wages. 

2.5 Research 
The description of the Vietnamese research system in this section is based on the a research 
survey of the Swedish research company SAREC (Gahl, 1990), a UNIDO report on the 
industrial development (UNIDO, 1989, Industrial Assessment), a study of the Technology 
Transfer to Vietnam (Nguyen Thanh Ha, 1989), a research of structure of Vietnam Science and 
Technology (Sigurdson, 1982) and personal observations. 

2.5. 1 Research history 
The basis of the scientific research was laid during the French colonial period. The first 
university (University of Indochina) was founded in 1917 with faculties of medicine, pharmacy, 
law and humanities. The University of Agriculture and Forestry followed in 1938. Until 1954 all 
education was in French. 

During the Indochina war facilities for higher education and a rudimentary research system 
were created. Both were expanded and improved during the next decade. Despite the struggle 
against the USA, higher education still continued to expand. 

Research results during this period were poor especially in the North and the research had a 
questionable reputation. An unfortunate tradition from this time is reflected today: references to 
earlier works are seldom given. Also the little co-operation of the scientists especially from 
different institutes dates to a large extent from the war period. 

Other historical aspects will be addressed in the following paragraphs. The attention in these 
paragraphs is not yet focused on energy subjects. Energy related aspects are treated through 
chapter 3 and 4. 

2.5.2 Organization of research 
Research and experimental development in Vietnam is performed by a large number of 
institutes, laboratories and other units. The structure is schematically represented in figure 2. 7. 
In the organization of research three levels are recognised': 
I state level; 
II ministerial level and 
Ill university level. 

I Organiza.tion at state level 
The significance of science and technology was recognised early in Vietnam. In 1959, four 
years after the formation of the Democratic Republic in the north, a State Commission of 
Science was established. The Commission was responsible for undertaking research and the 
co-ordination of Science and Technology (S&T) activities in various sectors of the economy. 

1 The research of the SAREC adds a fourth level of scientific associations. The association would be responsible for 
the dissemination of scientific and technical knowledge and improvement of professional skills of their members. 
The associations also act as policy advisers to politicians. 
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In the period from 1961 to 1965 many scientific institutions came into existence and the need 
to manage the whole S&T system occurred. Consequently, in 1965, the State Commission for 
Science was divided into what later became the Commission for Social Sciences and the State 
Commission for Science and Technology. Both commissions co-ordinated and conducted 
research activities in their field. 

The Commission of Social Sciences had under its jurisdiction a large number of institutes and 
centres of social science and operated completely independent of the State Commission of 
Science and Technology. 

The State Commission for Sciences (SCS) carried out its tasks in the field of natural sciences, 
engineering, medicine and agricultural science. It had a number of managerial departments 
responsible for specific disciplines and sectors, as well as a few research units for natural 
science. 

After unification in 1975 the Institute of Science was established which is now known as the 
National Science Centre or sometimes as the Academy of Science after the model of the 
USSR. In the socialist vocabulary an Academy of Science is responsible for all basic research 
with its own research units. 

The National Science Centre was formed around some existing research units from the SCS 
and included also newly-established institutes and centres. Administratively it is placed under 
the Council of Ministers. The SCS no longer undertakes research. 

From 1975 to 1980 changes took place in the conceptualization of S&T issues. One of these 
was the recognition that social sciences should directly serve socio-economic development 
and integrate with other disciplines. This concept was consolidated in the S&T policy issue in 
1981 with the co-ordination of social sciences put under the jurisdiction of the SCS. 
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Vietnam now has one co-ordinating body (SCS) with five autonomous national research 
institutes. The SCS is in fact the unofficial Ministry of Science and its chairman is a member of 
the council of ministers. Directors of the five national research institutes report directly to the 
Office of the prime ministers. 

The Commission of Social Sciences and the National Science Centre are the most important of 
these five institutes. The other three are much smaller. The importance of the National Institute 
of Atomic Energy has decreased after plans for nuclear reactors were set aside. The National 
Institute of Technology was established in 1986 to develop "strategic technology" in Vietnam, 
but has not yet established a solid base for its work. In Hanoi, the existence of this institute 
was not recognised as having any interesting research activities. Possibly secret research 
activities are carried out which could explain strange reactions on questions about the institute. 
Finally a fifth institute for Economic Management has recently been founded, which will 
examine and develop economic methods essential for transforming the Vietnamese economy. 

II Organization at ministerial level 
There are about 200 research institutes, which are directly responsible to the ministries. Most of 
these carry out industrial R&D activities. They compensate for the lack of R&D and engineering 
capacity within the firms and aim to concentrate resources on specialized institutes that can 
serve the whole sector. In fact, most industrially oriented research and development is 
conducted under the auspices of the sectoral ministries. Some research institutes have the 
functions of branch research institutes. 

Most ministries have a Science and Technology Division or a Technology Office to co-ordinate 
research activities. Each ministry also has a Science and Technology Advisory Council, most of 
whose members (of a total of about 25) are from the ministry staff. The Council advises the 
ministry on the research strategy. Unfortunately their members do not always have a 
background in research and the results of their work is not always good (Gahl, 1990). 

The quality of the research institutes varies widely. A few institutes have received clear 
mandates when they were established and have made significant contributions. Others have 
never acquired qualified staff and are poorly equipped for their research task. Some were 
established without consulting the SCS, which is supposed to co-ordinate research activities 
and has led to the duplication of work and the waste of resources. 

A radical shift in the industrial research activities was considered in 1989, in which personnel 
and equipment of research institutes would/will be transferred to individual firms in order to 
integrate R&D with their activities. The major problem of the wide gap between research and 
production was supposed to be solved by boosting R&D at the plant level. 

Ill Organization at universities 
Initially, research at universities was not seen as a resource for development. The goal of 
integrating teaching, scientific research and production has evolved only gradually. Now the 
research is regarded necessary to increase teacher's knowledge and stimulate the 
development of science and technology. 

However, the universities are considerably less well equipped than the National Science 
Centre, both in terms of basic facilities such as water supply and electricity and research 
equipment. Also the visited universities had less qualified staff and considerably more 
difficulties in acquiring projects or scholarships for training abroad. 



2. COUNTRY PROFILE OF VIETNAM 31 

The quality of the research varied widely and seemed to depend strongly on the available 
equipment and the managing qualities of the leading staff. 

2.5.3 Financing of research 
Most of the institutes are financed through the state budget, but provincial and local 
administrations as well as individual enterprises also provide funding. The state financing is far 
from adequate and has to be supplemented through contracts with enterprises outside the 
institute. The Physics Centre at the National Science Centre claimed that only 10% of the total 
budget for 1990 was covered by state resources. Other centres did not supply any specific 
figures except that government financing was insufficient and did not keep pace with the 
inflation. Part of the research contracts was paid directly to the centres and provided financing 
for new equipment and raising of staff salaries. 

2.5.4 Manpower in science and technology 
Up to 1982 Vietnam saw a rapid increase in personnel with advanced training, after which 
expansion slowed down. The country now counts about 400,000 people with an under
graduate degree and more than 8,000 with post-graduate training. Most of the graduates have 
their training in natural science (35%) or in technology (34%). Fewer have their degree in 
medicine (6%) or in agriculture (7%), with 18% having their degree in social science. 

About 70% of the under-graduates and 90% of the post-graduates are employed in government 
offices, in education or in research. Only those with a degree in engineering have to a higher 
extent been absorbed by industry, which employs about 75% of the engineers. 

It is estimated that more than 20,000 graduates and post-graduates (converted to full-time 
basis in 1990) are involved in research. Of these approximately 30% are active within the 
higher education sector, 10% within the national research institutes and the remainder at 
ministerial research institutes. 

TABLE 2.7 EXPENDITURE PER RESEARCHER IN VARIOUS COUNTRIES (Gehl, 1990, p.28) 
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63 
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77 

299 
1,989 

719 
1,363 

950 
3,608 
4,169 

20,357 
27,970 
36,172 
54,020 

143,360 

Table 2.7 should be read with caution, but the message is clear: although a poor country, 
Vietnam has a good supply of researchers, but they are not given adequate resources. The 
figure $ 950 is arrived at by adding all sources including industrial contracts and foreign aid. 
Unfortunately the figures date back from 1983. No recent data were available. 

2.5.5 Research incentives 
The importance of science and technology has been stressed at every party congress since 
1960. Intellectuals are seen as a driving force in the development of society. The earlier rigid 
planning system however, did not stimulate the creation of new technologies. The new R&D 
contract system that was introduced in 1981 made it possible for research institutes and 
universities to profit from research, analytical services or from solving problems and use this 
profit for material incentives for their staff and to improve research facilities. 
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Up to 25% of the profit produced by inventing a new technology is paid back to the research 
institute, which divides the revenue in the following way: 30% is paid directly to participating 
researchers, 30% is deposited in the institute's research fund, 30% is used to improve the 
salaries of all staff members at the institute and the remaining 10% is used for the general 
welfare of staff. These figures probably account for all institutes, although the exact 
percentages might have changed. 

Researchers in Vietnam are allowed to participate in several projects simultaneously, even if 
they are being conducted outside his or her own institute. This is an advantage for the 
researcher and the department because more money can be earned. However this also is a 
disadvantage for the progress and perhaps the quality of the work. In the same way several 
directors and vice-directors have more jobs at the same time. 

The contract system is appreciated by researchers, but will make long-term research projects 
less attractive. Also contacts with industries for large production of developed products or 
technical systems are negatively stimulated. 

A last incentive for doing good research are the approximately 20 state prizes that are awarded 
to scientists every year. 

Although more lucrative than before, being a scientist in Vietnam implies accepting hardships. 
To start with, the salaries are incredibly low. A typical government wage equals$ 8 per month 
and a teacher cannot expect to get more than $ 14 per month. The government salary of a 
university teacher equals roughly $ 15 per month. Research experience in not highly valued 
when a person is applying for higher posts. Supporting services are meagre, libraries are 
poorly stocked and photocopies difficult to get. Funds for research are small and the approval 
process is slow. There is a constant struggle with the bureaucracy and much of the research 
time must be used for extra activities instead, such as meetings and the moonlighting 
necessary for survival. 

Theoretically, every teacher at a university can use 25-50% of his or her working time for 
scientific research and apply for funds through the University Scientific Council. A good 
research project in a priority area is regarded as well-endowed if it has an annual budget 
equivalent to one or two months' salary for each participating scientist. To lead or participate in 
a successful research project can also affect one's salary, as a bonus sometimes is paid. This 
is often crucial as the base salary is not enough to live on. If the bonus is not enough the 
scientists are forced to seek incomes outside the university. 

2.5.6 Priorities in research 
Vietnam did not seem to have decided yet whether priority should be given to selected areas 
or should be competent in all fields. At the heart of this dilemma lies the fact that the country is 
expected to have a population of 88 million by the year 2000. Based on its isolationist past, 
there is a feeling that Vietnam has to solve its problems by itself. 
Priorities for research are determined by the following principles (Gahl, 1990, p.32): 

a) Research must fulfil Vietnam's intermediate socio-economic objectives and at the same time 
be useful from a long-term perspective. 

b) It must be appropriate to Vietnam's social and economic conditions, taking into account the 
existing research potential and be suitable for international co-operation. 

c) It should fit in the present and planned economic and technological development. 
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In order to avoid duplication of efforts, state-funded research has been divided into 52 "national 
programmes". Each such programme is assigned to a recognized institute, which has to take 
the lead, call for assistance from other institutes or research groups and co-ordinate research. 
Despite this plan, there seem to be countless examples of different institutes trying to solve the 
same problem independent of each other. 

2.5. 7 Research, summary and comments 
The following observations can be made regarding the research system in Vietnam: 

• Vietnam has three research systems (universities, ministerial research institutes and national 
institutes) that operate largely independent of each other. 

• There is a lack of co-ordination and co-operation not only between research organizations 
in the north and the south or between the different systems, but also between the same 
kind of institutes and even within the same organization. Relations are mainly based on 
informal contacts. 

• Traditionally, universities concentrated on higher education while research institutes 
undertook research. The tendency to combine education and research is not as common 
as in most western countries. 

• Resources for research are insufficient for the large number of research institutes that exist 
in Vietnam and many institutes are severely under-financed. 

• Resources are scattered, duplication of efforts is common and there is little co-operation 
between different institutes. 

• Financing of research in increasingly dependent on contracts with industries, hotels or other 
institutes. The result is a change toward more applied research, increased effectiveness and 
a more careful choice of topics. The drawbacks are the dependency of the research on 
these contracts and the university taking over the task of the small industries. 

• Vietnam has a strong core of researchers, equal to 20,000 full-time employees, but many 
lack experience in advanced research. 

• Vietnam has the human resources needed for a stronger research system than it has now, 
but lacks adequate investment and management of research. 

• Incentives for researchers are inadequate. 

• A new system appears to be forthcoming, whereby the number of government-sponsored 
research institutes will be drastically reduced and limited to those involved in basic 
research. In this way better financing of basic research could be ensured. Applied research 
will be done in closer co-operation with industry and financed through research contracts. 



3 CONVENTIONAL ENERGY SOURCES 

Vietnam is rich in conventional energy resources. There 
are vast coal reserves in northern Vietnam and oil is found 
off-shore of southern coast. The natural gas production in 
Ninh Binh is very small and plays no role on a national 
scale. The gas which is released during exploitation of the 
oil is burnt at sea. Exploitation would be too difficult and 
expensive. 
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The proven coal (anthracite) reserves amount to 1600 million tons, of which half is in active 
mines. The coal production was estimated at 3.8 million tons in 1989 in contrast to almost 7 
million tons in 1988. The applications of the coal in Vietnam are not quite clear. Figures on the 
shares of the industrial and household use could not be found. Official export figures stated the 
export at 0.64 million tons in 1989, 17% of the total production. 

One oil well is producing oil with a production of 2.5 million tons in 1990. Exploration for wells 
on other places Vietnam is in full progress. The extent of the reserves is large, but the exact 
extent of is still unknown. Except for a small refinery in Ho Chi Minh City (Saigon Petrol), 
Vietnam has no oil refining capacity and exports the crude oil. The import of refined oil 
products was about 3 million tons in 1990. There are plans for the construction of a large oil 
refinery. 

Beside oil and coal, this chapter discusses the electricity supply. Electricity is a secondary 
energy source, but comparable with coal and oil because: 
1. From a users point of view, electricity is just as coal and oil products a potential energy 

source, that has to be 'imported' in an area, in contrast with locally available biomass 
resources. 

2. The planning and distribution of electricity in Vietnam is strongly supply oriented, as is the 
case with coal and oil. The structure of organizations on national level are comparable. 

3.1 Coal 
Vietnam has extensive coal reserves of varying qualities. Commercially interesting reserves are 
mainly found in the north-east of the red river delta, the Quang Ninh Basin, with a production 
of 6.3 million tons in 1987 (see figure 3.1). The development in coal mining is increasingly 
focused on export, because of the export income and the location of the Quang Ninh Basin 
near the sea. However, the structure and quality of the coal industry needs serious upgrading 
in order to increase the export. The supply of the domestic market is expensive and financially 
of little interest, because of the high transport costs and low revenues. 

3.1.1 Organization of coal industry1 

The institutional and legal framework is administrated by the Ministry of Energy. The Ministry 
is also responsible for the development and economic utilization of the country's coal 
resources. As such, the Ministry of Energy governs a national programme of activities related 
to: 
- coal exploration; 
- coal development; 
- coal utilization; 
- foreign investments in the coal sector; 

1 Possibly the organization structure has recently changed, such as happened with various other government 
structures. 
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- coal exports; 
- coal mining equipment imports and 
- mine safety and labour conditions. 

The fundamental goals of these activities are (1) to ensure an increase of the coal production, 
processing capacity and export earnings and (2) to maintain a self sufficiency in coal supply, 
by improving coal discoveries and extending mine life. 

The General Department of Mines and Geology1 is a sub-ministry of the Ministry of Energy, 
focusing on mining and geology. One of the numerous task of the Department is to carry out 
geological surveys. The purpose of the work is to broaden the basic knowledge and 
understanding of Vietnam's coal resource potential and to assist the Ministry of Energy. The 
Department also assists in the development of mining and exploration guidelines, technical 
training of mining engineers and geologists and providing geo-technical services to the mines 
as and when required. 

Coalimex is a national foreign trade 
company operating under the Ministry of 
Energy. It is the role of Coalimex to 
generate revenues from foreign and local 
sales. Revenues which can be utilized to 
purchase local and foreign produced 
mining equipment. Coalimex is the only 
Vietnamese company handling coal 
exports and imports of equipment needed 
by the coal industry. 

Coalimex has not been successful in 
providing sufficient development funds 
from export coal sales to adequately 
service material needs of the mining 
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companies. This is because existing facilities have not been able to meet export demands both 
in quantity and continuity of supply as well as quality. Restructuring of Coalimex with a 
diminishing role of this company in local sales and possibilities for direct trading between 
foreign and Vietnamese coal companies is expected to improve the situation. 

3. 1.2 Geology 
The commercial value of coal is determined by a combination of the extent of the coal 
reserves, the thickness and depth of the coal deposits, the quality of the coal, and a potential 
market at a feasible distance. Most critical for exports is the quality of the coal, while for 
domestic use the distance to the market largely determines the feasibility. 

Coal is the overall name for a number of coal types, which somehow relate to the period in 
which the coal was formed. The quality of the coal depends on the type of coal and the 
characteristics of this coal. The ash, moisture and sulphur content and volatile matter are most 
important characteristics. The description of the coal reserves is usually based on periods in 
which the coal was formed. 

1 As with various ministries, the name might be changed. 
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FIGURE 3.1 LOCATION OF COAL DEPOSITS IN VIETNAM 
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Coal studies in Vietnam indicate a variety of coal types ranging from the middle late Devonian 
to the Quaternary period. Among these coal forming periods the coal reserves attributed to late 
Triassic and Neogene periods are economically most significant. A short review will be given of 
discovered coal resources and their commercial value. 

Middle late Devonian are the oldest coal occurrences found in Quy Oat. The reserves are small 
with no commercial value except for local domestic applications. 

Early middle Carboniferous coal is largely situated in the sediments of La Khe Suite. Best 
described as 'coaly shales' of low quality and no commercial value. However near Sarawen, 
southern Laos, good quality coal of anthracite rank has been identified; a moderate exploration 
target. 

Late Permian coal accumulations are numerous throughout the north of Vietnam. The coal rank 
is anthracite of poor quality with an ash content generally greater than 30% and a sulphur 
content between 3 - 9%. Reserves are stated at 595 thousand tons. Doubtful commercial value 
except for operations for domestic use. 

Middle Triassic measures are restricted to the Sam Nua in the western provincial areas of 
Than Hoa and Nghe Tinh. Coal occurrences are of no commercial interest. 
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The Late Triassic1 period was associated with a favourable coal forming. Large basins 
developed in the north-east and northern central parts of Vietnam, notably Bae Bo, Da River, 
Nghe Tinh, Nong Son and upper Ma river. 

Neogene1 coal bearing sequences are distributed along subsiding belts. The Red River delta, 
which forms a part of the Hanoi rift basin is an important accumulation of lignite and gas
bearing continental sediments. 

Quaternary1 scattered deposits of peat throughout Vietnam predominantly along coastal areas, 
mangrove swamps, elevated plains and river valleys. The reserves are small with a total of 
prospected resources in north Vietnam stated at 7.63 million tons. In the south a large deposit 
is being prospected at U Minh where the accumulated peat thickness reaches 1 O metres. 

3. 1.3 Development potential of reserves 
A coal study in 1988 stated vietnam's economic resources of anthracite, economically the most 
interesting coal, at 6,600 million tons. Of this only 794.3 million tons were in active mines. Of 
the 6,600 million tons reserve 6,500 million tons are to be found in the Quang Ninh Basin in the 
North East of Vietnam. 

Coking and fat coal reserves, mostly used in the steel industry were found to be about 25 
million tons. Lignite-flame coal reserves amounted to 120 million tons (excluding the low red 
river basin). An overview of these figures is given in table 3.1. 

TABLE 3.1 ESTIMATED AND PROVEN COAL RESERVES IN VIETNAM (in million tons) 
..... ..... .. . . .......... . 
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3.1.4 Coal production 
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The General Statistical Office states the coal production at: 

Year 1980 
Coal production (million tons) 5.2 

1986 
6.4 

1987 
6.8 

1988 
6.9 

1,600.0 
1,520.0 

18.3 
1.7 

12.9 
7.3 
4.1 
1.5 

18.2 
18.2 

1989 
3.8 

794.3 
775.4 

17.2 
1.7 

7.2 
4.7 
1.5 
1.0 

17.3 
17.3 

Notice the large drop in the production in 1989. Exports in the same period increased from 
0.35 to 0.64 million tons, hence the production of coal for the domestic market more than 
halved. 

The coal study provides a list of coal mines with their production in 1987, coming to a total 
production of 7.1 million tons. A little higher than the official production figure of 6.8 million 
tons. 

1 The Vietnam coal study by White Industries Australia Limited does not directly discuss the commercial value of the 
reserves, but these reserves are expected to have a commercial value. 
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The Quang Ninh Basin is the main producer of coal with an annual production of about 6 
million tons. Most mines from table 3.2 are located in Quang Ninh basin. The annual 
production of the basin from 1976 to 1987 is presented in figure 3.2. Most of this coal is 
anthracite or semi-anthracite. The large amount of this anthracite provides an interesting export 
product to e.g. Japan or South Korea. 

3. 1.5 Export 
The world's major exporters of coal are South Africa and the USA. Their exports in 1988 
amounted to respectively 3.8 and 1.3 million tons of anthracite. The total world exports were 
approximately 9.5 million tons. According to the coal study, Vietnam's exports were about 0.1 
million tons in this year. The General Statistical Office provides the following figures (1990): 

Year 
Coal exports (million tons) 

1980 
0.66 

1986 
0.75 

1987 
0.23 

1988 
0.35 

1989 
0.64 

The Ministry of Energy has planned to increase the annual exports to 3 million tons in 1995. In 
order to meet this objective, coal developments should be export oriented. This implies the 
development of coal mines with export potential, which principally involves the Cam Pha and 
Hon Gai coal fields in Quang Ninh Basin. 
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3.1.6 Transportation 
A mission in 1988 visited four mining companies in Quang Ninh province. The capabilities of 
the Cua Ong and Hon Gia ports were in the order of 4.5 and 1.2 million tons per year 
respectively. The ports were under-utilised. Only 100,000 tons of coal were shipped annually. 

Further, the existing transportation and bulk materials handling equipment required repairs and 
restoration to meet their original design capability. An injection of funds was and probably still 
is required to maintain and improve the railway systems capability. 

Providing that additional export markets are found it is anticipated that by 1995 the Cam Pha 
Coal Company could at the rate of 7.0 tons per year. The coal will be railed to Cua Ong Port 
for beneficiation and it is estimated that 3.5 - 5.0 million tons of washed coal can be shipped 
annually. To handle these tonnages, additional facilities are required in rail wagon loading and 
unloading, rail wagons and spares, rail track maintenance, locomotives and spares, a washing 
plant, port conveying, stockpile, shiploading plant, harbour and navigation channels and 
navigational aids. 

3.1. 7 Consumption 
Most interesting would be an overview of the coal consumption of several industries and the 
household consumption by area. Unfortunately this was not available. In paragraph 4.4 some 
data are provided on the coal consumption in some regions, but a comprehensive picture is 
lacking. Official statistics only provide the production per capita which is: 

Year 
Coal production per capita (kg) 

1980 
96.6 

1986 
104.6 

1987 
108.9 

1988 
108.3 

1989 
58.7 

This seems to be quite a lot, but has little meaning without information on the industrial 
consumption and consumption by area . 
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3. 1.8 Development strategy1 

The generation of export income from coal sales is of national importance to Vietnam. 
Therefore the development strategy should be export oriented. Indeed, the coal developments 
have focused on export. The exports increased from 0.35 in 1988 to 0.64 in 1989. It is however 
doubtful whether the planned increase to 3 million tons in 1995 is realistic. Vietnam requires 
additional technical and financial resources to fulfil development goals. Part of the export 
earnings can be reinvested to upgrade the mine development. 

In 1988 the Ministry of Energy designated that coal preparation capabilities have first priority. 
The Ministry saw no benefit in opening new mines. These should only be developed when 
existing operations were depleted of reserves. 

In contrast to the increased exports the coal production for local consumption decreased from 
6.55 million tons in 1988 to 3.16 million tons in 1989. The reasons are not known as well as the 

1 Based on the coal study of White Industries Australia Limited in 1988. 
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impacts on the consumption structure in several areas. Probably the supply to areas far from 
the coal mines have decreased. The costs of transport to e.g. southern regions must have 
been very costly. With the fixed (subsidized) state prices and free supply to the army wherever 
they are stationed, the distribution of coal is far from economic. By restructuring the coal 
organization and the introduction of the market mechanism. Insofar this has not happened yet, 
this could provide considerable revenues or save costs. 

3.2 Oil 1 

Vietnam has large oil reserves. At this moment one oil well is producing oil and two other wells 
are expected to start production within a few years. Exploration for other wells is in full 
progress off-shore of central and south Vietnam. Thailand and Vietnam together will explore 
some overlapping areas south of Vietnam. 

Oil is an important export product, which can become more important. The production is 
increasing and there are plans for a large refinery. At this moment crude oil is exported and 
refined oil products have to be imported. This implies a waste of transport costs and loss of 
the added value. A refining capacity can reduce substitute the imports and more easily provide 
refined oil products to several areas. The current lack of oil fuels could be partly be overcome. 

A major drawback of the development in the oil industry is the organizational chaos and 
secrecy of information. The large interests involved, especially by the Russians, do not 
stimulate the co-operation and effective management of the exploration and exploitation of the 
oil resources. 

3.2. 1 Organization of oil industry 
There are three governmental oil companies which have the following responsibilities: 
Petro Vietnam .... responsible for oil prospecting and production 
Petrolimex .... responsible for the import and distribution of refined oil products and 
Petichim .... responsible for the import of equipment for oil prospecting and production. 
Additionally there is a separate company that manages the import and distribution of kerosene: 
the National Kerosene Company. A number of foreign companies, such as Shell, AGIP (Italy), 
DEMINEX (Germany), Bovally (Canada) and BP (Great Britain) are involved in the exploration and 
exploitation of new areas off shore of central and south Vietnam. 

The companies operate under the supervision of different ministries or general departments. 
These responsible state agencies have frequently changed over the last couple of years. At 
August 1990 the supervising agencies were:2 

Petichim 
Petro Vietnam 

Petrolimex 

.... Ministry of Foreign Affairs; 

.... General Department of Oil and Gas, probably under supervision of the 
Ministry of Energy and 

.... Ministry of Energy. 

In June 1990 there were plans to establish a new company, "the national state of oil and gas", 
a fusion of the three companies, but Petichim refused to co-operate because it was not 
informed in advance. New discussions about organizational changes were held early 1991. The 
role of the National Kerosene Company in this whole structure is not clear. 

1 
It was very difficult to collect information on the oil reserves or production in Vietnam. One oil company, Petichim, 

refused access and the collection of data at the other companies was limited. The discussion on the oil companies 
and responsible ministries was very confusing and inconsistent. 

2 A list of ministries is given in appendix A. 
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Oil may become an important energy source for both 
export and domestic consumption. In 1990 the crude 
oil production was about 2.5 million tons. Almost all oil 
was exported, while about 3 million tons of refined oil 
products had to be imported. Exploration for new oil 
wells is in full progress and a considerable increase in 
oil production is expected within a few years. 
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The prospects for oil production and related financial earnings and savings are promising, but 
are restrained by the continuously changing organization structure, the lack of co-operation 
and the secrecy of information, because of the large interests involved. 

3.2.2 History 
Oil exploration activities started in 1962 with some minor findings of oil wells in the north. 
During the war various oil companies were involved in a more extensive exploration of some 
off shore areas. Pecton, Mobil, Esso, Caltex, Bovaly and some Japanese companies took 
interest in the activities. In 1974 Mobil discovered a large well, White Tiger (Bach Bo) and some 
smaller wells were found by Pecton. 

After liberation all concessions were nationalised and many activities were cancelled because 
of this. Valuable information is suspected to be lost during this period. 

In 1980 a joint venture was established between the Vietnamese and the USSR in Vung Tau. 
This co-operation resulted in the exploration of White Tiger. 

3.2.3 Reserves and production 
Vietnam's oil reserves are said to be extensive, but official 
figures are not available and the estimates on the extent of 
the reserves vary widely. The unclear situation is caused 
by: 
1. the complexity of and high uncertainty in the oil reserve 

estimates and 
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2. the secrecy of the figures caused by the large sums of 
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Bo) has been in operation since 1986 with a production of o~/~~~··~······~-~~~o 
2.5 million tons in 1990 (see figure 3.3). The production is 1986 1988 1990 1995 

planned to increase to 5 or 6 million tons in 1995.1 The · oil production 

two other wells, Big Bear (Dai Thang) and Dragon (Rong) are expected to produce 0.5 and 0.1 
million tons in 1995. 

Reliable estimates for the total reserves are not available, because of earlier mentioned 
reasons. Petro Vietnam estimates the reserves for the three major wells between 30 and 80 
million tons of crude oil. It was explicitly stated that actual reserves could be considerably 
different. The oil well White Tiger is being exploited by a joint venture of the Soviets and the 
Vietnamese who seem to treasure any information on their activities or estimations on reserves. 

1 
Estimates of the institute of energy in Ho Chi Minh City, 30-7-1990. 
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TABLE 3.3 ESTIMATED OIL AND GAS PRODUCTION OF THREE WELLS (Institute of Energy, 30-9-1990) 

Oilwell 1986 1987 :•>1988 1989 1990 1991 1995/ 2000 2005 

Crude on procluet1on{1 o' ni3) · ·• total 0.04 0.27 0.67 1.5 2.5 ± 3.5 ±6 12.7 7.4 
Wttite Tiger 0,04 0,27 0,67 1.5 2.5 ± 3.5 5-6 3 1.8 
Big Beat' 0.5 2.4 1.3 
Dragon 0.1 7.3 4.3 

Potent1a1 •• ga~··prod11Ct101((101··m3l·•·· 1Qtal 785 2091 983 
White tiger · · · · · n.a n.a n.a n.a n.a n.a 727 339 126 
'Big68fll'. n.a n.a n.a n.a n.a n.a 5 179 42 
Dragon n.a n.a n.a n.a n.a n.a 53 1573 815 

Large areas offshore of central Vietnam (near Da Nang) and the Mekong Delta (near Vung Tau) 
are further explored and are expected to have more reserves. Additionally, Thailand and 
Vietnam have agreed to form a special committee for the investigation of offshore oil 
exploration in an approximately 6000 km2 overlapping area south of Vietnam (Nation: Thai 
international newspaper, 20-11-90). 

• gas 
With the production of oil, also a large amount of gas comes free. Because of the expensive 
compression and transport this is not being used and is burnt on sea. The gas production by 
the oil wells is estimated between 700 and 800 million m3 gas in 1995. Besides, a small amount 
of natural gas is produced in Ninh Binh. 

3.2.4 Exports and imports 
Vietnam exports almost all crude oil and imports refined products. According to Asiaweek 
(20-9-91) nearly 90% of Vietnam's oil output is bought by Japan. The total consumption of 
refined oil products was planned at 3 million tons in 1990. The Imports consisted roughly of: 1 

Kerosene 10-15% (under supervision of the National Kerosene Company) 
Gasoline 25% 
Gas oil/diesel 30-35% 
Fuel oil 20% 
Lubricates 2-3% 
Chemical products a few % 

The refined oil products are 
mainly imported from the 
USSR (subsidised) and 
Singapore (market price). 
Until recently the import and 
hence the consumption 
were restricted, but have 
now been given free in 1991 
and the import and 
consumption are expected 
to increase significantly. The 
southern part of Vietnam Picture 3.1 Petrol station along the Mekong river near Can Tho 

consumes more than 50% of the total consumption of refined oil products. 

1 
Note that in 1975 the import of oil products amounted to 5 million tons of oil in South Vietnam (from USA) and 3 
million tons of oil in North Vietnam (from the USSR and IRAQ). 
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3.3 Electricity supply1 

Electricity for lighting and communication is one of the basic energy demands and an 
important factor for the social and economic development of rural areas. To understand and 
define the energy demands in rural areas in Vietnam it is necessary to look at the existing 
electricity network and its possible extension in the future. 

3.3.1 Organization of the electricity supply 
The Ministry of Energy is responsible for the electricity supply industry. Within the Ministry 
there are two companies for study and design of the power systems and three companies for 
their construction. Three separate power companies are responsible for the generation, 
transmission and distribution systems in their areas: 

Power Company no. 1 with the head office in Hanoi and responsible for the supply to the 16 
northern provinces with a population of about 24 million and an area of 115 · 103 km2

; 

Power Company no. 2 with the head office in Ho Chi Minh City and responsible for the supply 
to the 16 southern provinces also with a population of 24 million and an area of 84 · 103 km2

; 

Power Company no. 3 with the head office in Da Nang and responsible for the supply to the 
12 provinces in centre with a population of about 17 million and an area of 130 · 103 km2

. 

Power company no. 1 and no. 2 operate integrated supply systems by means of 11 OkV and 
230kV transmission networks. Power Company no. 3 operates with a number of separate 
systems, which are due to be interconnected over the next few years. 

The central government is responsible for the financing of the development of the generation 
and transmission systems. The provincial government is responsible for the 35 kV distribution 
level and the local government for that of the lower levels. 

3.3.2 Capacity 

• power company no. 1 

Power Company no. 1 is responsible for the electricity supply to the Northern provinces, a 
large area of 115,415 km2 (34% of total area) which consists partly of mountains. The 
mountainous areas used to be hardly populated, but overpopulation forced people to inhabit 
the inaccessible mountain area. 

In the rural and remote areas in the North only 8% of the population has access to the 
electricity network. In urban areas these figures are a lot higher. In Hanoi 2/3 of the population 
has electricity supply. Over the years PC1 's ability to provide supply has been constrained by 
the available generation capacity. Recently 2 of the six 240 MW units of the Hoa Binh hydro 
power plant have started their production and the other 1440 MW extra generation capacity is 
planned to be installed during the period 1990-94. The total installed capacity in the north is 
given in table 3.4. 

The Hoa Binh plant will give some relief to the power generation problems. However, not all of 
this capacity is available, because of seasonal differences in water flow. Near the end of the 
dry season the level of the reservoir at Hoa Binh has to be reduced from 115 to 85m to 
prevent flooding during the rainy season. The peak supply is about 65% of the installed 
capacity (1110 MW). 

1 
Partly based on a "Report on study of the electricity supply industry in the Socialistic Republic of Vietnam, 

Electricity Supply Board, 1990". 
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Other limitations in capacity occur in Uong Bi. Units were damaged during the war reducing 
the actual capacity to 100 MW. At the gas turbine plant in Hai Phong only one of the three 
units was in operation. The limitations are put on the actual capacity by the unavailability of 
spare parts and maintenance problems. 

The energy generation was about 4,300 GWh1 in 1989. The sales were only 3,000 GWh, due to 
high system losses and auxiliary consumption. In 1995 the energy generation is planned to 
increased to 8600 GWh. In the same period the absolute system losses are expected to 
decrease from 25% to 15% and auxiliary consumption from 8% to 2.5% 

• power company no. 2 
At present the generation capacity of PC2 is nominally 998.7 MW (see table 3.5). Most of the 
power is generated in two thermal (steam) stations and several hydro stations. There are also 
some smaller gas turbine stations and diesel plants. The figures of the actual output in 
table 3.5 seem fairly optimistic. The ability to provide electricity is further restricted by the lack 
of water during the dry season and in general a lack of capacity. 

TABLE 3.5 INSTALLED CAPACITY AND ACTUAL OUTPUT OF POWER SUPPLY IN THE SOUTH OF VIETNAM 
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The total generated energy in 1990 amounts to 3,600 GWh of which 2,826 GWh (78.5%) has 
actually been sold. During an interview, the output which was considered 'just enough' for the 
south and even some little sales to Power Company no.3 were possible. This conflicted with 
complaints about the low capacity and experienced lack of the power supply for one day a 
week in an area in Ho Chi Minh City. In the dry season these "brown outs" increased to 3 days 
a week. 

• power company no. 3 
The central part of Vietnam has as yet no integrated electricity supply system for the region, 
although there are isolated systems in each of the provinces. The area comprises about 40% of 
the country but only 26.3% of the population. It is a long-stretched, partly mountainous and 
poor area, which hinders the development of an electricity network. The current capacity 
primarily consists of diesel sets, which have a total nominal capacity of about 180 MW. Of this 
only 40% is available due to maintenance problems, which rise from the lack of spare parts 
and repair facilities and the necessity to maintain the plant in operation at all costs to ensure 
some form of electricity supply by isolated system. 

Some relief has been provided by a recently installed 12 MW gas turbine unit and 
supplementary provision of electricity from the networks of PC1 and PC2. Further relief is 
prospected when the transmission systems of PC1 and PC2 are further extended into the 
region and additional generation capacity is developed. 

The hydro potential offers possibilities for auxiliary power generation. In this respect, the policy 
to develop a fully integrated electricity network is expected to be more expensive than the 
construction of stand alone units. Micro-hydro systems and diesel generators might prove 
feasible isolated systems. Other options for electricity generation should be taken into 
consideration more seriously. 

• total capacity 
The total capacity for power supply in Vietnam is, despite all complaining, relatively large. 
Especially the hydro capacity has increased remarkably over the last couple of years. Plans for 
new hydro power plants should further increase the capacity with some 200% over the next 
decade (see table 3.6). 

TABLE 3.6 TOTAL INSTALLED CAPACITY FOR POWER SUPPLY IN VIETNAM 
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94 
55 

149 

5.6% 

30 
147 
180 

357 

13.5% 

1468 
999 
180 

2647 

100% 

975 ("' 66%) 
841.3 ("' 84%) 

72 ("' 40%) 

1888 

71.3% 

Notice that the largest share of the total capacity is supplied by hydro power plants. The hydro 
potential in Vietnam is high. It's total potential has been estimated at 31,000 MW. Most of this is 
located on the rivers Da, Lo, Thoa, Se San and Dong Nai. The technically exploitable hydro 
potential would be 20,000 MW and consequently about 81 billion kWh/year (Nguyen Khac 
Vien, 1980, p.87) of which perhaps 50% could be really achieved. 
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• environmental aspects 
Unfortunately there is an important environmental drawback on the installation of large hydro 
plants. Experiences from e.g. the Tri An hydropower dam in the Dong Nai river have shown a 
reduction of early wet season water flow in down stream areas, causing further intrusion of 
saline sea water. This restricts the planting time of crops, because of the lack of fresh water to 
dilute the salty water until late in the season. 

Another important environmental problem is the destruction of the natural vegetation over a 
large area necessary to build a dam and the forced migration of people living in that area. 
These aspects should be investigated thoroughly before building a hydro power plant. It was 
observed that very little attention is paid to these aspects. Studies on environmental and social 
aspects have been carried out but did not seem to have any effect on the planning. 

3.3.3 Distribution system 
Vietnam is a stretched out country and there are many mountainous areas which hinder the 
installation of a power distribution system. The aim to construct a fully integrated transmission 
network and the necessity to keep the plants running at all costs much. Most distribution lines 
as well as spare parts have to be imported and maintenance is often not be performed in time. 

The distribution system consists of two integrated systems in the north and the south and a 
number of separate systems in the central part of Vietnam (see drawings in appendix C). The 
lack of spare parts, repair facilities and the use of old and obsolete equipment causes a high 
rate of break downs throughout all the systems. In this respect the major problem is not the 
power generating capacity, but the troublesome and expensive distribution system. Some data 
on the transmission system for PC1 and PC2 are presented in the text box. 

··-:-:-·:-:-... · .. -:··-:···:-:-:- ··<·.·:-.-:··.-:. ·<>.·.-::-:-.·.·.· ..... 

· P~W.r ~<>fflpany no .. 1 . (1988) .. 
184 Km or230 kVHnes · · · 

•·••J>O\Yertompaity••n&••:!!• .• (1Q89) 
.. <.565kmof.230 kVlines. 

<1561krn otno l<V lines .•. · .. ·· •··•··.·.·.·•··. T1'7 krn. e>f.MO kVlines ... ssoo km 0135 kVlioEis · 
8465 km 6!i0.1o kV lines 
tllree 230J<V substations 
thirty l)even • 110 kV substations. . . 
l.Jptil recently expe{ts ·from the US$R were required . 
for the 230 l<VJine construction, bllt tt)ls is now··· 

·• ~ITil!~ out by tJie Vieti'illri'i~ therri~li!lyes. • 

· · 383 l<m <>fee kV lines• ... •·.·.· 
6,022 km ~ff .2?C>Vliries > 
a.1at l<m t>fJ1ovnr'l$s /. 
three 220 kV sllbstatiorif 
thirty.cm~••es•·W$91:)statiof'I~ 

No information was found on the length of distribution lines from Power Company no. 3. The 
transmission in central Vietnam is very difficult because the country is stretched-out and much 
of the terrain is mountainous and therefore difficult for line building. 

Generally all distribution systems are severely overloaded and the equipment is very old and in 
bad condition. Cables even date from the French period (before 1954) and equipment 
sometimes comes from different manufacturers, which are frequently incompatible. 

3.3.4 Access to and consumption of electricity 
Electricity supply is available to only a fraction of the population of Vietnam. It is almost only 
available in urban areas. Two-third of the population of Hanoi (1989) and almost 3/41 of the 
people in Ho Chi Minh City (1990) have access to electricity. 

1 
Based on 555.600 consumers with an average family size of 6 and a total population of 4.5 million. Other sources 

stated a population of 4 million people in Ho Chi Minh City. The population probably depends on the defined area, 
being Ho Chi Minh City. 
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FIGURE 3.4 ACCESS TO ELECTRICITY IN SOUTHERN AREAS IN 1988 (1 CUSTOMER • 6 PERSONS) 
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In rural areas the access to electricity is very small. In 1989 about 8W~1 had access to 
electricity. The number of customers is the largest in Dong Nai province (north east of Ho Chi 
Minh City) and Hau Giang province (mainly Can Tho). In the north of Vietnam about 8% of the 
rural people including small urban centres had access to electricity (1988). No information was 
available on the electricity consumption in central Vietnam, except for the supply of 120 GWh 
from Power Company no. 2 and a little less from Power company no. 1. 

The structure of the electricity consumption did hardly change over the last decade, while the 
total consumption almost doubled (see figure 3.5). The electricity consumption in the industry 
and agriculture both increased, but their ratio did only slightly change in favour of agriculture 

1 
Based on 257,000 customers outside Ho Chi Minh City with an average size of 6.5 persons per customer and a 

total population of about 20 million. 
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( + others). The nature of others is not sure, but probably includes transport and non-industrial 
organisations. 

Industry 
50,. 

industry 
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FIGURE 3.5 ELECTRICITY CONSUMPTION BY ECONOMIC SECTORS 

The average annual supply per head was (General Statistical Office, 1990): 

Year 1980 1985 1987 1988 
Electricity consumption p.c. (kWh) 67 87 99 109 
Only a slight increase of the per capita consumption. Unfortunately this figure probably also 
includes non-household consumption and interpretation is difficult. 

• Future development 
Vietnam has a theoretical hydro potential of 300 billion kWh per year and an exploitable 
potential of about 91 billion kWh/year of which only 2% has been harnessed until now. 

In the north the Hoa Binh station will provide 1920 MW by 1994 and will form a major addition 
in the capacity. Three of the eight 240 MW units are in operation now. Other major hydro sites 
for development are Thac Mo (150 MW, 1993), Ham Thuan (390 MW, 1994) in the south and 
Yaly (340 MW in 1993 and 340 MW in 2005) in the central region. 

Emphasis is put on the development of an integrated electricity system for the whole country. 
Current isolated units are supposed to be interconnected and there are no plans to provide 
electricity by autonomous systems. In several provinces stand alone diesel and hydro power 
units have been established (especially in central Vietnam). Some of them are now turned over 
to the power companies and plans are made to connect them to the national system. 

The feasibility of the integration of all power units may be questioned, because the 
interconnection will be very difficult and expensive. If we look at the long-stretched shape of 
the country and the mountains in many areas (certainly in the central part) the economic 
feasibility is doubtful. A more decentralized approach should be more seriously considered. 

3.3.5 Pricing 
.. ·.·.·.·.".: .... :.: .. : .. : ... :.:_::::::-. ··:-::.:> ... ··.:::·:·:-<· ... ::::-:· ·:-. .:::>.· . .:>" .. .:.;:::::: 

Efectrlclfy pd~ .. (f:'C2. At.i9ui# 199()) > · < < 
Hqllse1to1d•ta.riff 120.e>C>n9/kWti >$(:1.01~ 
Commercia,I tll(iff. 3§() D9M/kWti $ Q.0$!) 

Electricity prices are set by the government (Ministry 
of Energy) and have until recently been heavily 
subsidized. The subsidies have decreased and the 
prices are partly determined by supply and demand. ~~price i~zg qqr~/~'1\11' ~q.~ 

••••·~ra11 •• tadff··in··•1-la~oi;1990:•ooo••D0ng/l<Wh•·•··•. PC21 calculated the costs and revenues resulting in a ··· · · ·· ·· ·.·. · ···· · · .. · .. ·. ·· .· ... ·.... .·.·.·.· ... · .. 

price advise for the Ministry, which then set the price(s). 

1 PC1 did not seem to cost revenue calculations yet. 
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In 1990, two tariffs were used for household and commercial electricity consumption. The 
household price amounted about 20% of the cost price, though with a consumption per month 
over a certain limit, the price increased to the commercial tariff of 45% of the cost price. 
Enterprises and industries had to pay the commercial tariff. 

The tariffs were planned to almost double in the next couple of years at the same time 
introducing a three tariff system with lower prices for night consumption. Subsidies for 
household consumption would remain, though less. 

3.3.6 Reliability 
The power supply in Vietnam is unreliable. There are frequent brake downs and the total 
generated capacity is insufficient. Especially during the dry season there is a lack of water for 
the hydro power plants which can result in power cuts for a couple of days a week. The 
electricity industry faces the following problems (Electricity Supply Board, 1990): 

- inadequate development of the transmission system and consequent operational limits; 
- inadequate development of the distribution system, overloading and an inability to replace 

old and obsolete equipment on it; 
- the provision of equipment which often appears unsuitable for Vietnamese conditions; 
- control problems arising from the lack of modern control equipment and 
- maintenance problems, arising from the lack of necessary equipment and training. 
Other reasons would be that larger and newer generation sets are also larger and more 
inflexible for the systems they supply. 

The lack of funds has restrained the development of the Vietnamese electricity supply industry 
and for some years now the lack of foreign currency and the US embargo have prevented 
spare parts being obtained for existing generation plants. Assistance, funds and equipment are 
provided by UN agencies and a number of countries: USSR', Sweden, France, Australia, 
Ireland and Czechoslovakia. 

3.3. 7 Observations 
• In some places both 110 and 220 Volt are available in one house. To operate two systems 

at the same time in one area is expensive and inefficient. For the consumer it has the 
advantage that the chance that at least one of the two systems work are high. Also some 
appliances are still working with 11 O V. 

• The prices are heavily subsidized, hence other energy sources become less economic even 
though they are cheaper from a national point of view. 

• The policy aims at a national integrated network; 
• The policy is centralistic oriented with seemingly little co-operation between the ministries. 

3.4 Relation between conventional and renewable energy sources 
The planning of conventional and renewable energy sources are partly independent from each 
other. Their (potential) capacities vary widely and different interests are involved. Conventional 
sources can in most cases be used for large scale applications and the raw or processed 
products can be export oriented. Renewable energy sources have principally small or medium 
scale applications (excluding large hydro power) and are unsuitable for export. 

1 
The large support from the USSR is decreasing considerably due to the changes in the USSR. 
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Consequently the planning of conventional energy sources is often supply oriented and within 
the country concentrates on urban and industrial areas. In contrast, the planning of renewable 
energy sources is demand oriented and focuses on rural areas. 

This shows some black-white dilemmas of the planning as they often occur, while there are 
many grey areas in which the conventional and renewable energy sources should be treated 
equally. For this reason this chapter gives some basic information about the conventional 
energy sources and their potential use for the household energy consumption in Vietnam, 
which is the main interest of this research. 

Some concluding remarks are made about the coal, oil and electricity supply in Vietnam and 
their relation to renewable energy. 

• Coal 
As discussed in the development strategy, the importance of coal for domestic consumption is 
expected to decrease, except for regions within feasible distance of the mines. Coal appears to 
be increasingly important for export income and perhaps for industrial purposes, while the 
production for household use decreased significantly in 1989. If the production of coal for the 
domestic market will remain low or decrease even further, there are no potentials for coal to 
substitute or supplement biomass sources for domestic or industrial purposes. Further 
judgments about the situation requires more detailed information about the use of coal per 
region and the industry and household consumption patterns. 

• Oil 
The planned construction of a refinery, with an increasing availability of kerosene is probably 
the best way to draw back the fuelwood consumption and indirectly deforestation. But before 
this is achieved an adequate supply and efficient distribution of imported kerosene should be 
accomplished. An initial step has been made with the easing of import restrictions on kerosene 
and introducing the market mechanism to balance supply and demand. The principal 
constraint to the developments is the chaotic organization strangled in the red tape and 
obstructed by the large interest of e.g. the Soviets. 

• Electricity supply 
An electricity network is in some cases a competitor of several renewable energy systems. The 
current policy is strongly supply oriented and possibilities of renewable energy systems are not 
acknowledged. This policy leads to high spending with small revenues. Subsidies form an 
idealistic standpoint to meet the energy needs of the population. However the ideology should 
be kept within certain feasible limits. 

Small hydro power or solar systems might 
proof to be less expensive than an 
extension of the national electricity grid, 
especially in mountainous areas. The 
same accounts for isolated diesel units. 
Why take so much effort and costs to 
construct a complete national electricity 
network without looking at other ways to 
provide electricity? The extension of the 
electrical network is very expensive, takes 
a long time to construct and faces many 
technical problems. With this money and 
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corill~6ticlil 200-3650 .•••• • .... . ...... .... Q~O$ify 

in a shorter period many other things could be done. Some prices for the extension of the 
electricity network are given in the text box. 
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In chapter 3 it has become clear that Vietnam is rich in 
conventional energy resources, though their production is 
not yet optimal. The availability of coal and oil products is 
of high importance for the industrialization and macro 
economic development, because of the export income 
and as energy input for industries. 
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However, the role of these energy resources for household energy supply in Vietnam is still 
negligible. Biomass, predominantly wood, is and will remain the major household fuel in the 
next decade. In some areas 

The contributing role of renewable energy systems for fuelwood conservation or alternative 
energy supply is already prevalent through for example wood stoves or biogas digesters. The 
role of these technologies and other renewable energy systems in Vietnam will be shortly 
reviewed and discussed. But first the national problem of deforestation, shortage of wood fuel, 
and the availability of biomass by region is discussed. This discussion is required to 
understand the importance and potential contribution of renewable energy systems and to get 
some idea of (de)forestation and availability of biomass domestic purposes. 

4.1 The biomass problem 
Originally Vietnam was almost completely covered with tropical forests. Such forests have been 
continually exploited by human activity. By 1943 only 44% of the forest cover remained after 
which the increasing population and especially war damage decreased the cover to 29% in 
1979. 

During the war in South Vietnam about 5% of the total ~~,.~ epray~ t>y l\g~f~rarig~/< 
forest area was completely destroyed and 50% was ~II.I' 9J' \¥hl1:f (MWen@gt, 1W'8) .·······•·.···· 
damaged. Defoliants and herbicides were sprayed under 
code name Agent Orange, Blue or White. The highly toxic 
component dioxin is supposedly still present in many areas 
that have no productive use now. But It is not clear what 
has caused the infertility of the land. Recent research 
apparently did not find traces of dioxin any more and in 
some 'infected' areas the forest had regenerated. Probably 
deforested areas have been used for agriculture after the 

·.·.·.·.·.·.··.·.·.·.·.·.·.· ... · .. ·.·.·.·.·.· 

· ~rise fOtest ... · / •• 477;~!)8 ha 
~996~~&<i9~~~(.: : ..... ·... . . ·:· ·:· .·.· .. ·.: :· : :":" ·:·:··:·:. 
ah<:! t>a:ml',)OofOi'es~s> ·· 5o6745h 
Ma11!}r()lfi;1Jor~st · >1os:f64h! 
Other tOreSts 1~;794 ha 
Culti\lat&cf Ian cl . .. 1(lM~7 ha 
Other . · · ·.·.· · · · · · · · ..... $$,®J ha•·• 
tc)faJ (4~4~) . J,4,45,81)1hl! 
JQtal a:rea M11tnam •· >> ~~.®§,3(l(l ~a: 

war not giving the forest a chance to regenerate and causing infertility of the area. 

A more destructive war impact is the sterile land created by intense bombing and ploughing of 
the tropical rainforest land. The US army cleared extensive areas by 'bulldozering', thus 
removing the fertile topsoil and expose the poor subsoil to the surface. At this moment land is 
still cleared for agricultural reasons. In general these deforested are vulnerable to erosion and it 
is argued that despite land clearance hardly any more agricultural land has become available. 
Unfortunately no data have been found on this matter. Table 4.1 shows the incredible extent of 
the deforestation from 1943 to 1983. Considering the continuous deforestation after 1983, the 
figures show a far from optimistic situation. 
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TABLE 4.1 LOSS OF FOREST COVER (National Conservation Strategy, 1985) 
·.·.·.·.·.·.·.·.·.·.·.· .. · .. ·.··.·.·· 

••• Fc>test •rt11t .. cover(%)/ 

11,570 5,500 47.6 
11,700 2,200 20.0 
11,575 1,862 16.1 

1943 14,760 6,000 40.6 
1975 15,860 6,215 39.2 
1983 15,232 5,244 34.4 

1943 6,470 2,000 30.9 
1975 6,040 1,085 17.9 
1983 6,335 704 11.1 

1943 32,804 14,325 43.7 
1975 32,900 9,500 29.1 
1983 33,169 7,812 23.6 

The Vietnam courier (June 1990)1 worries about the deforestation of about 100,000 ha per 
year. The same newspaper mentions the tree cover to have increased from 7.8 million in 1983 
(23.6%) to 9.3 million ha (28.2%) in 1989. According to the General Statistical Office, 29.6% of 
the land was 'used' for forest purposes in 1987. 

According to the SAREC (Gohl, 1990) current forest losses are estimated at about 200,000 ha 
per year with 50,000 ha resulting from unplanned agricultural clearance, 50,000 ha lost by 
forest fires (shifting cultivation) and the remainder 100,000 would be the result of the relentless 
collection of fuelwood and timber. The annual reforestation efforts would cover between 50,000 
and 100,000 ha. 

The 200,000 ha deforestation figure is not specified per region and has been repeated in many 
documents over the last decade. It probably dates back from 1982. The real extent as well as 
the main causes of the deforestation do not appear to be investigated in much detail. There are 
many ideas and statements, but none of them are supported by research. 

One of the causes of deforestation is the use of wood for cooking. The scattered trees on the 
own land of the people is in many areas not sufficient to provide energy and wood from forests 
have to supplement the shortage. In the north even the wood from the forest is lacking or too 
expensive and rice straw has become a regularly cooking fuel. 

Beside rice straw, rice husk, sugar cane bagasse are potential cooking fuels. Their use is 
restrained, because the use of these fuels is difficult. Rice husk and bagasse from sugar cane 
are 'fluffy' materials requiring some kind of conversion for efficient and practical use. A rice 
husk stove was observed, used for alcohol distillation, but other biomass technologies such as 
gasification or briquetting (very difficult) might make it a suitable fuel for cooking. For rice straw 
special stoves are being developed. 

Other cooking fuels are coal, kerosene and electricity. Coal and also coal dust are primarily 
used in the northern and some central provinces and are a major domestic energy supplier 
with a domestic production of about 6 million tons in 1988 and about 3 million tons in 1989. 
Which share is used for cooking is not known. Coal distributions to southern provinces appear 
decreasing caused by the transport costs and scarce facilities. The use of kerosene and 
electricity is mainly limited to large urban centres. These fuels compete directly with biomass 
fuels and the lack of them can indirectly be a cause for deforestation. 

1 
Source: Vietnam courier: A monthly review, new Series, June 1990, no. 8, Ho Chi Minh City, p.1. 
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A list of several direct and indirect causes of deforestation is presented below: 

energy consumption 
w The lack of fuelwood on the own land of the people; 
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• The sales of fuel wood on the market in the villages or in the larger cities for income 
generation. Various people are involved in this, including the army; 

w The use of wood for the production of charcoal and 
w The lack of cheap non-biomass cooking fuels such as kerosene. 

construction 
w The use of wood for housing (timber), for own use or transport to cities; 
w The export of timber to Japan, Singapore and Hong Kong (mainly from the central 

highland) (General Statistical Office, 1990). 
Year 1980 1986 1987 1988 1989 
Export of wood (in 1 OOO m3

): 155.2 244 176 191.3 225 

industry 
w The paper industry (one in the north and two in the south); 
w Other industries requiring wood/biomass; 

agriculture 
w Different types of shifting cultivation; 
w The clearance of land for agricultural use; 
• Bad land management; 

other 
• The clearance of area for the construction of dam for hydropower plant (Hoa Binh); 

Some of the actors concerning the causes and potential solutions are: 
- The local population requiring fuelwood; 

The Ministry of Forestry and the Ministry of Agriculture and Food Industry; 
Forestry companies; 
The minorities in the centre of Vietnam (shifting cultivation); 
The army and consequently the government distribution system for the supply of wood and 
coal (provincial level); 
The Ministry of Defense; 
The paper industry and Ministry of Heavy Industries; 
Wood exporting companies and the Ministry of Forestry, Ministry of Foreign Affairs or 
Ministry of Trade; 
Other biomass requiring industries; 
Research institutes; 
Ministry of Energy; 
Power companies 1 to 3; 
Institute of Energy; 
Coal and oil companies, such as Coalimex and Petrovietnam; 
Ministry of Education and Training; 
Ministry of Building; 
FAO, UNIDO, UNDTCD and other foreign organizations and 
State Committee for Sciences and provincial Committees for Sciences. 

Still only a few are mentioned. The biomass problem is a complex issue and requires the 
co-operation of various ministries, industries, provincial and local organizations. Unfortunately 
within this study the situation could not be studied in more detail and even a vague description 
of the situation has been very difficult. In the following paragraphs a little more is said about 
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the use of land and the fuel situation in different areas. Most data in these sections are derived 
from a translation of a document from the Ministry of Education and Training written in request 
of the Ministry of Energy: Quy Hoach Nang Luong Nong Thon (Fuel situation of Vietnam 
1987-1990), (Nguyen Due Loe, 1990). 

4.2 Land use 
Vietnam comprises an area of 330,363 km2 (General Statistical Office, 1990, p.5)1 (a little 
smaller than Finland or about 9 times the Netherlands), stretching from 8° north to 22° north 
latitude over a distance of 1650 kllometres. The maximum width Is 600 km in the north and 
only 50 km In the central region. 

(General Statsltical Office, 1990, p. 70,71) 
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1 
In the same publication the total area is also 330,369 (General Statistical Office, 1990, p.70) and in the publication 

of SAREC (GOhl, 1990, p.6) an area of 326,000 km2 is mentioned. 
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The pressure on land is heavy in Vietnam, having an average population density close to 200 
persons per km2 while more than half the country is mountainous. The continuous population 
growth of 2% further increases this pressure on the overpopulated area, causing land 
clearance and an increasing energy demand. The use of land for different purposes is shown in 
figure 4.1. 

In 1987 of the total land area of 33 million ha, 21% was cultivated for agricultural production, 
30% used for forest, 5% for special needs and 44% for other purposes (including 'not used') 
(General Statistical Office, 1990). Unfortunately it is not quite clear what the special needs and 
the other purposes are. The country has a target of 10 million ha (Gehl, 1990, p.7) to be 
supported by irrigation and drainage by the year 2000. 

4.3 Climate 
Vietnam shows a diversity in climatic conditions on account of its wide range in latitudes and 
differing altitudes. Although the entire country lies in the inter-tropical zone, the climate varies 
from humid tropical conditions in the southern lowlands to temperate conditions in the northern 
hills. 

The mean average temperature is about 27° C in 
the south, falling steadily northwards to about 
21° C in the extreme north. Similarly there is a 
drop in mean annual temperature of about half a 
degree for each 100 m rise in altitude. Since more 
than 30% of the country is over 500 m in altitude 
much of the country enjoys a sub-tropical or 
sometimes even temperate weather conditions. 

Three monsoons affect the climate in Vietnam, 
which is in fact the meeting point of these winds. 
The winter monsoon comes from the northeast 
and is rather cold and dry with occasional light 

ProVince · ·· ·. · · · T4tlll1»>. Ra11dat1 > H!iitll~lfy 
LM9 ~n. <21'1 <!C .139$1l'll'i"I 81% · 
La.iChau < · · •.. · 23,2°c 1983mm · 81% ····•·. 
Hoa,ngJ.ieri Son ••··· 22.9"0 47$6rnfi"I .·.· .. ·• ~% · 
.Thu OoHaNoi 23.5iiC 1678rill'i"I 81% 
Thanh Hoa • 23.e<>C 1139rnm .$3% •. 
N96e Tinh .·.·. .· 21.0"C ta9~mm 82% ·· · · 
Blnt1Trlthieh · • ·•·.· · 25,1<>(; • i 303Qrhfi"I > 86% •• 
Gia Lai-Kon Tum 22.1°C 2236mm 83% •··· 
N9ia Biiill ···· 26.6°c 16~mrrl . 00%< ... ·.· 
Phu ISl:la,oh · · 2E),i"C 131trrim ······ 81% 
L.arri Dong .. ... 2ct9"C t362mm <82% 
Ho CbiMinhCify 26.9~C 19!>?mm > .... 69% ..... 
t<len)3iang . >• >27i2"C 201amm 83% 
Minh Hai 26'5<>C 23~11irr1 .·· 86% > 

• {y~llflY ~Vtlra.ges) ·• ·.·.· · · 

drizzle, but only affects the northern areas down to 16° latitude. The western monsoon and the 
southern or southeastern monsoon both come off the sea in the summer, bringing warm damp 
inter-tropical weather to the entire country. 

The monsoon climate has a decisive influence on the water resources in Vietnam. The total 
volume of rain is estimated to be 720 km3

, unequally distributed in terms of seasons and areas. 
In total there is about 850 km3 of water passing through Vietnam which ranks 111

h in the world 
for volume of surface water (Nguyen Khac Vien, 1980). The Mekong river in the south and the 
Red River (Song Hong) in the north (Bae Bo) are the main carriers of the water (500km3 

annually). 

The changes in the volume of the water causes large floods, mainly in the north and centre of 
Vietnam. The floods of the rivers damage part of the infrastructure and cause epidemics in 
some areas. In the south there is a problem of penetration of salty sea water, caused by the 
small differences in height. This mainly occurs in the dry season. 

During the hot weather, typhoons sometimes develop (about 1 O times per year) over the 
eastern sea and sweep up the coastal areas of central and northern Vietnam causing 
considerable and often unpredictable damage. 
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4.4 Energy consumption by region 
The energy consumption of households is quite different from energy for industries. The 
research has concentrated on the energy for households and has not examined industrial 
energy consumption. 

Roughly 95% of the rural population uses biomass as the main source of energy. In some 
regions, mainly in the north, also coal is used and in the cities kerosene and electricity are to a 
limited extent available. 

The energy planning in Vietnam is strongly supply-oriented and very little research has been 
conducted on the energy consumption for household use. One energy consumption survey 
was conducted, but the execution of more surveys was restrained by scarce financial 
resources. The results of the survey were reported in Vietnamese and would in time be 
translated to English. 

The description of the energy situation in this section is based on an outline of the regional fuel 
situation in 1987 from the Ministry of Energy1

, personal experiences in Ho Chi Minh City and 
notes from interviews. A comparison of some figures is given in table 4.3 and 4.4. 

• Ho Chi Minh City 

Most families in Ho Chi Minh City have a number of cooking stoves for different fuels. Most 
common is a combination of a wood/charcoal stove with a kerosene stove. If the household 
has electricity supply, an electrical stove is usually present. The combination of stoves is used, 
because of (1) the varying availability and price of the fuels and (2) different fuels may be used 
for different type of meals. 

Both personal experiences and table 4.2 indicate that kerosene for cooking is preferred over 
wood or charcoal. Kerosene has a higher heating value than wood or charcoal and does not 
produce as much smoke and good kerosene stoves are produced in Vietnam. These can be 
bought at the market for about $ 3,-, about 20% of an month income of one person. The 
efficiency was said to be 45% (see also appendix D). 

The main problem wide for scale use of kerosene was the availability and high price (2000 
Dong = $ 0.30 per litre). The availability was mainly limited because of import restrictions. In 
January 1991 the imports were deregulated and the availability of kerosene has probably 
improved and the price decreased. If so, the use wood might reduce considerably. 

In the centre of the city wood was sold in small quantities indicating a scarcity of wood. Still 
wood was very cheap (200 Dong for ± 2 kg) and at least until 1991 better available than other 
fuels. Charcoal was sold at about 550 - 600 Dong per kg ($ 0.087 - $ 0.095). The charcoal was 
not briquetted and did not seem to be used frequently. It has a higher heating value than wood 
and was often used for dishes requiring longer cooking times. Coal is hardly used, because 
almost all coal is found in the north and transport is difficult and expensive. 

Electrical stoves were observed in all visited households with electricity supply. They are 
generally used when more stoves are required, e.g. with guests. Electrical stoves consume a 
relatively large amount of electricity. The electricity price was low (120 Dong/kWh = 2 dollar 

1 
The notes on the translation of the situation in Hanoi were unfortunately lost. 
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cent), but the price almost tripled (350 Dong = SY.! dollar cent) with a monthly consumption 
over a certain limit. The price raises were planned for 1991 (see paragraph 3.3.5). 

Some home made briquettes were sold at a low price. The briquettes were made with a 
hammer and a small mall and comprised charcoal dust and left-overs combined with lime, 
sugar syrup and clay. The heating value appeared reasonable, but the briquettes fell apart 
easily. In table 4.2 the energy consumption of Ho Chi Minh City is presented. The energy 
consumption patterns change every year and more up to date figures are not available. 

TABLE 4.2 ENERGY SUPPLY IN HO CHI MINH CITY 

KEirosene .... ····•·• .. ·.•.·.. 85 million litre 
Charooal > ·• ·. • · 30 thousand m3 of wood 
Wf>ody matei:ials . 18 thousand m3 

.•. Eif.icfricity 
Gas 16 thousand tons 

. ':-··· -:.·:.·-: .· .. -:-: 

'TotaJeoergy 360 thousand t.c.e.1 

.... "... . ........ ·· 
EJlergy J)13f ~pita·.•. 1241 kWh ( :!:: 2.35 million inhabitants) 

68% 
13% 
1% 
0% 

18% 

n.a. 

600 thousand t.c.e 

1628 kWh (3 million inhabitants) 

6% 
8% 

71% 
15% 
0% 

The high use of gas and kerosene in 1975-1976 are figures resulting from high imports during 
the war (assistance from the USA). The import of gas completely stopped and the supply of 
kerosene was limited. Biomass fuels had to take over their role. The import of refined oil 
products of 3 million tons in 1990 is less than half of the total imports of North and South 
Vietnam together in 1975 (8 million tons). 

The distribution of energy took place through the market and government distribution 
channels (supply to government employees). In 1987 the government supplied about 21.5% of 
the total energy while the market distributed 78.5%. 

It is expected that the importance of wood has diminished since 1987 in favour of kerosene. 
Especially with increasing imports in 1991, kerosene is becoming more important. Gas was not 
imported at all in 1990 and there were no indications for renewed introduction of this fuel. 
There is a considerable potential for gas from the oil wells that is now being burned at sea (see 
paragraph 3.2.3). The compression and transport appears to be too expensive and difficult. 

• Urban fuel consumption in 1987 (excluding Hanoi and Ho Chi Minh City) 

The total population of eighty major cities amounted to 12 million of which: 
Hai Phong 480,000 
Da Nang 340,000 
Can Tho 280,000 
20 other ± 200,000 each 
balance ± 100,000 each 
(fhe 13 largest cities are listed in appendix B) 
The most important fuels in these cities are wood, saw mill waste, rice husk, coal and some 
kerosene. The wood consumption of a family in the northern cities has been estimated at 
1.0 kg/day in comparison with 1.35 kg/day in the southern cities. The higher consumption in 
the south apparently conflicts with the higher efficiency of the stoves. The conical shaped 
stoves have an estimated overall efficiency of 20% whereas the woodstoves in the north 
(mainly tripod) seemingly have an average efficiency of 15%. The higher wood consumption in 

1 A ton of coal equivalent t.c.e. has traditionally been used for comparison of different energy units. One t.c.e. 
comprises 7 x 106 kcal or 29.3076 GJ. 
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the south could be caused by the wider availability of wood. In the northern towns also bee 
hive coal stoves are used. In appendix D the efficiency of some stoves is compared. 

Of the total consumption of 2500 t.c.e. 30% was supplied through government distribution 
channels (wood 10% and coal 20%). The major part (70%) is bought at the market. This 
implies an annual consumption per capita of about 1696 kWh, higher than the per capita 
consumption in Ho Chi Minh City. The kerosene supply is very low and only used for lighting. 

The document mentions rice husk and saw mill waste as important fuels, but does not give any 
estimates about the importance of these fuels. 

• Fuel supply for military use (1987 figures) 

The large army in Vietnam is an important energy consumer which has to be supplied by the 
government. In contrast to other official documents the army is mentioned specifically as an 
important factor. The fuel distribution for military use is organised at provincial level. 

The military demand comprises only 1.5% of the total national fuel consumption. The estimated 
1 Y4 million people of groundforces (see paragraph 2.3.4) comprise about 2.0% of the total 
population. 

The total fuel demand was estimated at 200 thousand tons of coal1 and 200 thousand m3 of 
wood. Coal distributions could cover only 50% and 20-30% of the calculated demand in the 
north and south respectively. Wood supplies were even worse and covered only 30% and 
15-17% respectively. Small quantities of kerosene were supplied for lighting. 

The supply of wood and coal faced many problems because the military settlements were 
difficult to reach, there was a lack of transport means and a lack of coal. The supply of wood is 
even worse, because there are no special distribution offices. The lack of wood or coal has led 
to large deforestation in many areas. Wood was used for cooking, building houses and sales of 
wood on the market to supplement their low income. 

• Fuel supply in the mountainous areas 
The mountainous areas cover 188,310 km2 or 57% of the total area of Vietnam. The total 
population in this area covers approximately 11 % of the total population. The areas included 
are: 

Central Highlands 
Northern mountains 

(COMPLETELY: Gia Lai - Kontum, Dae Lac and Lam Dong) and 
(COMPLETELY: Cao Bang and Lai Chau; MOSTLY: Ha Tuyen, Son La, 
Bae Thai and Lang Son; PARTLY: Ha Bae, Vinh Phu, Quang Ninh, Ha 
Son Binh, Nghe Tinh, Thanh Hoa. 

The average wood consumption in the north is estimated at 2,5 kg/person per day. This 
relatively high figure would be caused by the low efficient use of wood. Improved stoves are 
hardly used and the home-made stoves for cooking if used at all are inefficient (about 10% 
overall efficiency). The total wood demand for cooking in 1987 was calculated at 4.1 tons of 
wood equivalent(= 2,100 thousand t.c.e.). Additionally 1.12 million tons of wood was estimated 
to be used for pig breeding2 (= 570 thousand t.c.e.) leading to a total of 5.22 million tons of 
wood equivalent (= 2,670 thousand t.c.e.). Converting these figures, the annual total energy 

1 Including coal dust. 

2 Rice straw is used for pig feed. The consumption is measured in tons of wood equivalent. 
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consumption per capita equals approximately 
4725 kWh1 of which 3717 kWh for cooking 
(and space heating). The energy consumption 
per capita in Ho Chi Minh City was less than 
half (1628 kWh). 

Of the total of 5.22 million tons of wood 
equivalent, about 1 million tons originates from 
their own land, while the main part is cut in the 
forest. The mountainous areas are considered 
the poorest in the Vietnam and the wood 
supply is threatened by the deforestation. 

f'~e$t~iq>lolf.lltlcm . . / 
·• •·Minis,eri<ll e9'erprise$ e>1ploitthe forestbase~ qn· 
· / quota frc:frri the 90vefnmentJabout10%); .•. ·····• < < 
* 1.c>~tcpoSlimPtiori.aridJ[ade; / ) ./ . /·\. > * lri additi.c>n to the eXPIOitatiOI) (;jUotaJh~ F()resf 

. Enterp~se workers (ar:id/or .t~e 10911.I pop11la~ion?) 
·~~racFwC>o!'i *o ~IJpplemellt th~ir ·wages. Thi!· 

\.·. QU()ta is aPpareotly)o())OI.'/ for tht1m: In ~~87 
· < e)(Pl()i~tie>n ()f 1 s thou:an~ 111

3 i.V8~ ~II~ 
··••.· .• • arid •• abol,lt.~2.mltllOfl ··m .• w••. exploited;•••···.· ••.. ······•·······•·•··• * ComfTlercialtrade of W()()d frofTI t~e ryighlaods to 

·····•····• ·.•·the····1.ower.· ai'~;:l~ •.• ao<:! .• •• Military •• u$eS .• ot•i,vocX:l{fO(. 
()Oo~ing; h()ysirig and ~l~s. . . . . . . 

An FAQ improved stove project is going on in Vinh Phu and Hanoi province. 

• Red river delta + the northern part of the centre of Vietnam (1987) 

This area consists of 36,700 km2 (11% of total area), while 32% of the population lives in this 
area. More than 56% of the area is used for rice, 19% for forest cultivation (probably only forest 
plantations excluding scattered tree growing) and 8% consists of hills, water and desolated 
areas (probably bare land). 

In the flat areas wood is already scarce and rice straw, rice husk and some coal is used to 
replace this shortage. The population density is very high (± 570 persons/km2) and the lack of 
fuel is severe. The total demand of wood for cooking amounts to 9.25 million tons of wood 
equivalent ( = 4570 thousand t.c.e) whereas pig raising requires another 1.83 million tons of 
wood equivalent (= 940 thousand t.c.e.). Commonly a tripod stove is used with an average 
overall efficiency of about 15%. 

Of the rice straw, about 50% is used for cattle and 50% for cooking. The total use is estimated 
equal to 5.4 million tons of wood equivalent. In the south, straw is commonly burnt in the field 
which would be a good fertilizer2. The different use of the rice straw is caused by the less 
favourable fuel situation in the north and the difference in tradition. The Polytechnic University 
in Hanoi is working on improved stoves using rice straw for several provinces (Thai Binh, 
Quang Ngai and Khang Hoa). 

• Coastal provinces and south eastern part of the centre of Vietnam (1987) 

This area includes the coastal provinces in the centre and 3 provinces in the south eastern part 
of centre Dong Nai, Song Be and Tay Ninh; ten provinces with 88 districts, an area of 66,800 
km2 (20% of total area) and a population of about 19 million (29% of total) (1989 figures). 

This area suffers from 8 to 11 typhoons a year causing floods and devastating the area. Beside 
rice cultivation, sugar cane, fishing and salt production are common ways to earn a living. 

1 Calculation: {2670 t.c.e * 29.31 x 109 J/t.c.e.} / {3.6 x 106 J/kWh * 4.6 x 106 people} = 4725 kWh. The estimation 
of the number of people is very rough. 

2 The nutritious value of burnt agricultural residues is very low, because most nitrogen is lost. However crop residues 
are often burnt to prevent spreading of crop diseases the residues can prevent soil erosion (Course on Biomass 
Energy Technologies, may 1991). 
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The wood consumption per day per person is estimated at 1.5 kg. The annual demand for 
wood was about 3.6 million tons ("' 1,850 t.c.e.) for cooking and 0.7 million tons ("' 360 
thousand t.c.e.) for the breeding of 1.9 million pigs. The fuel sources are: 

1. Scattered trees (mostly coconut trees) on their own land (47% of total demand)1
; 

2. Rice husk sources equal about 0.4 million tons of wood equivalent (11% of total); 
3. Sugar cane bagasse equals about 0.16 million tons of wood equivalent (5% of total)2 and 
4. Trees from forest (the remaining 37% of the demand) 

The stove that is used most commonly is the tripod stove. Only in the cities and towns more 
improved stoves are used. 

• Mekong Delta (1987) 

The Mekong Delta comprises all areas below the former area. The population adds up to about 
14.2 million, which is 22% of the total population while the land covers only 12% of the total 
area (1989 data). The region is almost completely flat and about 59% is used for rice 
cultivation. It is the best region in the country for agriculture, without typhoons, enough water 
and no colder periods like in the north. The area is said to be relatively rich, except for areas 
with acid and saline soils in the southeast of the delta. These are among the poorest areas in 
Vietnam. The major problems are diseases and clean water supply. 

The average daily wood consumption is about 1.5 kg per person. The total biomass 
consumption for cooking is about 6.68 million tons of wood equivalent (3.5 thousand t.c.e.). 
The raising of about 2 million pigs requires another 0. 75 million tons of wood equivalent (380 
thousand t.c.e.). The main fuels sources are: 

• Scattered trees, mainly coconut, estimated at 30 million trees on an area of 189 thousand 
ha supplying 6.1 million tons of wood equivalent (89% of total demand). 

• Rice husk from 8.6 million tons of rice equals about 0.6 million tons of wood equivalent 
(8.7% of total demand). 

• Sugar cane bagasse from an area of 61.5 thousand hectares equals about 0.16 million tons 
of wood equivalent (2.3% of total demand). 

Additionally there is an estimated production of 7.5 million tons of rice straw of which 6 million 
is burned in the field and 1.5 million is used for cattle breeding. In most places there is no 
wood shortage (yet). In some places there are shortages (Dong Thap and Ben Tre) which is 
solved by transport of wood from other places and the use of straw (covering about 10% of 
the total demand). 

Woodstoves, supposedly with an 20% overall efficiency, are used by many people. Also 
cooking without any stove and the use of rice husk stoves have been observed in small 
villages near Can Tho. The rice husk stove was used for the alcohol distillation. 

There is an biomass energy problem that has not been mentioned before: 
• More than 90% of the houses are made of leaves and grass and there is a high demand for 

baking bricks which require much energy, commonly biomass energy. 

1 
Calculation: 2900 km2 of own land (garden) with trees with approximately 9.76 million coconut trees of which half 

is used for fuel. This supplies about 1.7 million tons of wood "' 47% of 3.6 million tons 

2 An area of 67 thousand hectares is used for sugar cane production. Conversion factors to tons of wood equivalent 
is not known. 
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4.5 Planning and organization of renewable energy activities 
In 1974 some engineers started research on renewable energy resources. In 1981 a National 
Programme on Renewable Energy was approved by the Government. Centres for research and 
development of renewable energy resources were established at the Hanoi and Ho Chi Minh 
Polytechnic Universities and at the Institute of Energy. The programme included a solar, wind 
and a biogas energy part. 

The responsibility for the national planning of renewable energy sources is not quite clear. Two 
ministries and the State Committee for Science are involved. The Ministry of Energy has the 
final responsibility, but has given part of the task to the Ministry of Education and Training. The 
Ministry of Education and Training co-operates with the University of Hanoi and the Institute of 
Energy of the Ministry of Energy for the planning and execution of some research activities. 

The National Seminar was organised as part of the National Programme, which includes at 
least the Polytechnic Universities of Hanoi and Ho Chi Minh City and the Institute of Energy. 
The Programme is managed by the Ministry of Education and Training, but the Ministry of 
Energy seems to be the final responsible Ministry. Apparently several other activities from the 
Ministry of Forestry and the Ministry of Construction are not included in the programme. The 
National Centres for Scientific Research appear to work independent from the National 
Programme. 

The State Committee of Science1 is the national manager of all scientific activities and is 
responsible for budgets in priority research areas. Every province has a provincial Committee 
of Science responsible for the scientific activities in that province. The State Committee can be 
regarded as some kind of ministry of sciences. 

Indirectly involved ministries, especially with regard to biomass energy, are the Ministry of 
Forestry and the Ministry of Agriculture and Food Industry. The Ministry of Forestry is 
responsible for forestation programmes, but also for the domestic distribution of wood, coal 
and apparently also kerosene. The Ministry of Construction is also involved in wind and solar 
energy. 

Additionally, there appears to be a kind of political favouritism for the national institutes. The 
national research institutes were clearly better equipped than universities with good general 
facilities. Several people spoke a (understandable) foreign language and many of the scientists 
had some kind of foreign training. At the visited universities hardly anyone spoke a foreign 
language and there were various complaints about not being able to obtain scholarships for 
foreign training or visa for a study trip. This situation does not stimulate co-operation. 

The contacts between institutes in the north, south and centre were not good, not even from 
the same institutes. The high travel costs and different regional situation are a major 
obstruction for co-operation. 

The lack of co-ordination was demonstrated at the National Seminar on Renewable Energy in 
Ho Chi Minh City in June 1990. People from various institutes were not present for different 
reasons and the state-of-the-art was far from a complete overview of current technology in 
Vietnam. 

1 The State Committee of Science and Technology changed its name to State Committee of Science in 1990. This 
change also accounts for the other Committees of Science (and Technology). 
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4.5. 1 Research and development of renewable energy resources 
Many research institutes conducted research on renewable energy systems. Several of them 
have been visited in Ho Chi Minh City, Hanoi and Can Tho. Hopefully the most important 
activities have been identified, but there may be more research activities that have not be 
notified during the research. The research structure in Vietnam is very complex existing of 
three segregated systems and regional co-ordination problems. Because of this and because 
most institutes presented their work as if it was the only thing going on in Vietnam it was 
difficult to get a good overview of the activities. 

A list of the research activities per institute is presented in appendix G, while this paragraph 
discusses the research and development per energy source. In paragraph 2.5 some general 
features of the research in Vietnam have been described which serve as a base for this 
section. 

• Biomass (excluding biogas) 

There have been few developments on biomass energy systems, except for improved stoves. 
There is a large number of stoves available at several institutes. In 1990 a contest was held to 
construct the best improved wood stove. Several institutes were involved. Of the visited 
institutes, both the Institute of Energy from the Ministry of Energy and the Polytechnic 
University in Hanoi had developed a wide range of improved stoves. Probably there are more 
institutes with improved stoves. 

Beside a large variety of wood 
stoves, some special stoves 
were developed for the use of 
coal (also for coal dust), saw 
dust or rice straw. Charcoal 
can be used in wood stoves 
and does not require a different 
design. Special rice husk 
stoves were not developed, but 
some home made stoves were 
observed which were used for 
the alcohol distillation. 

Other biomass technologies 
have hardly been developed. At 
the Thu Due university some Picture 4.1 Rice threshing 

experimental research was 
conducted on rice husk gasification and the polytechnic university has been involved in boilers 
which might use biomass materials. There seems to be a basis for the development of other 
biomass technologies at these institutes or at for example the Bio-technology Centre in Ho Chi 
Minh City, but this should be examined per institute. 

Constraints 
Stoves The way to introduction the stoves is the largest problem. The way to introduce the 
stoves is the largest problem. There are essentially two ways: through diffusion and through 
dissemination of the stoves. The diffusion is the 'natural' distribution of the stoves through the 
market, while dissemination is a guided diffusion where the stoves are directly promoted and 
sold (with or without subsidy) to the households. 
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Other systems There is little experience with other biomass systems than stoves and biogas 
(see next paragraph), which is holding back institutes to conduct research in this field. For 
further development of biomass technologies there are two requirements: (1) energy survey to 
determine the potential of biomass energy sources and (2) a state of the art of foreign 
technology and experience in this field. 

• Biagas for cooking 

Biagas is naturally formed from non-ligneous organic material in an anaerobic environment. In 
theory a large range of materials can digest. In practice dung from cows or pigs are the most 
common feeder materials, sometimes in combination with other organic materials. The reason 
is that dung does not require pre-treatment and digests quickly. In Vietnam pig dung is most 
commonly used, while there are not many cows. For a small digester (3-5 m3

) 
1 providing gas 

for a family of about 6 persons, 6 to 1 o pigs are required, depending on their size. 

With an estimated number of 12 million pigs 
(1987) some 9 million or 13.6% of the people 
might benefit from the biogas. The savings on 
fuelwood might add up to 4.9 million tons of 
wood equivalent (1.5 kg/person/day). The total 
annual demand for wood was estimated at 25. 7 
million tons. 

.. . . .. 
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Hence biogas has a large potential, but there are only about 1 OOO biogas digesters installed, 
serving about 6000 people. This is 0.07% of the estimated potential with wood saving of a little 
over 3 tons of wood equivalent. This is negligible on a national scale. 

• State of research 

Research on biogas has been and still is extensive. Almost every institute that is involved in 
renewable energy has or has had some activities on biogas. Several types of digesters have 
been investigated either directly for the production of biogas or in combination with waste 
water treatment, fertilizer or for the breeding of spirulina algae. 

Scattered activities introduced through demonstration plants, e.g. by the institute of energy in 
Ho Chi Minh City, have all been abandoned with little to no result. Other R&D activities which 
have been planned more thoroughly with the involvement of the users or use of biogas in 
relation to water sanitation or algae production have shown to be more successful (Renewable 
Energy Centre in Can Tho and the Polytechnic in Ho Chi Minh City). 

• Constraints 

Biogas digestion is a natural but very complex and sensitive process. The digester must be air 
tight and adequate maintenance and reasonable temperatures (optimal 33°C, down to 20°C 
still reasonable) are required for a good biogas yield. In many countries the implementation of 
the digesters failed, because one of these conditions was not met. In the north and 
mountainous regions of Vietnam the temperatures during the winter can be too low for a high 
yield. More detailed information is given in appendix G. 

1 The majority of digesters are small and there are no indications for an increasing development of large scale 
digesters. 



In Vietnam the research 
centres still working on 
biogas have relatively few 
technical or maintenance 
problems. High investment 
costs of the system and the 
availability of feeding 
material, mainly dung, are 
the principal constraints. 
Next, the high costs of pig 
feed restrains the pig 
breeding, required for the 
production of dung. 

The integration of the 
biogas production into the 
total farming cycle with pig 
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Picture 4.2 A biogas digester installed in a village near Can Tho 

breeding and productive use of the slurry (feed for fishes or use as fertilizer) partly overcomes 
the dung problem. Research on the use of other feeding materials such as rice straw could 
also contribute to solving the lack of dung. Still it does not solve the high investment costs for 
the farmers which is the key problem. 

An additional problem in the future is expected with the service of the digesters. The systems 
require service at least once a year. A research centre is generally not capable to keep up with 
these service requirements. Normally the services would be the task of an enterprise which 
produces the systems, installs them and guarantees servicing. In Vietnam the research 
institutes often operate as a kind of small industry through the direct contracting of customers 
or organizations. Problems arise in case of large scale production or in this case with the 
service facilities. 

As mentioned before, technical problems of the well designed systems are relatively small. The 
corrosion of the gaspipes caused by the sulphur in the gas requires scrubbing of the pipes 
once or twice a year. Despite the use of concrete there were no air leakages and the cleaning 
problems have been overcome through continuous feeding of the digester thus preventing 
scum forming inhibiting the gas to go out. 

The combination of biogas with waste water treatment by means of waterhyacinths and the 
production of algae is very positive (Polytechnic University in Ho Chi Minh City). But not 
directly related to the household energy or deforestation problem and therefore not discussed 
in this report. 

• Solar energy 

The physical conditions for solar energy are good in Vietnam. There are about 5 hours of 
sunshine/day and the intensity corresponds to about 450 kWh/m2

• Some solar radiation data1 

were gathered from southern provinces are presented in figure. Information from the northern 
provinces should be available at for instance the meteorological institute in Hanoi. All 

1 
The angle of the testing panel is not mentioned and the average daily insolation was measured in cal/cm2 per day 

and the numbers of sunshine per day. It is expected that the figures include diffuse radiation, because the most 
frequently used solar panels had amorphous or poly-crystalline silicon, both using diffuse radiation. 
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households could in theory be supplied by electricity from solar panels. Industrial applications 
are limited by the small capacity of the solar photovoltaic system. In reality there are only few 
demonstration systems and future developments are doubtful. The high price has limited the 
use of solar panels to special applications, such as emergency lighting in a hospital. 

Solar data from selected places In the south 
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Solar thermal systems have a large potential for the same reason. There potential is mainly 
limited by the applications. Solar water heating is feasible for organizations like hotels, but 
there are no large scale household application, because the Vietnamese hardly use warm 
water. Solar distillation systems are used in areas with acidic and saline water, but their 
capacity is generally low (5-6 lltre/day·m2

). 

Solar drying has proven feasible for export crop drying, but Its application for rice drying is 
very doubtful. Rice drying is a big problem during the rainy season, but the investments for a 
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solar dryer can not compete with the drying on the street for free. Until now there only 
demonstration models. 

• State of research 

PV: Only the Physics Centre/Institute at the National Science Centre is seriously involved in the 
development of solar cell systems. Since 1985, 15 senior staff members are working on the 
design and fabrication of electronic equipments and thin films of rare earth metals and their 
applications. Also commercially purchased solar cells are encapsulated at the institute. The 
reasons are that the panels tested at the institute have degraded too quickly and the size of 
the panels was not appropriate for their application. The major part of the panels use 
poly-crystalline and amorphous silicon solar cells. 

The technological basis for the construction of the PV systems is sound except for the 
production of the cells. There is a plant "Morning star'' near Hanoi, which produces 

mono-crystalline solar cells. The cells The physics.· ceritre·in I-lo Chi Minh/City has· SU®'ssfullY 
have an efficiency of about 11 %, but ll'llltalled several solar systems: .. . . . . . .. · · .. ·. ··•. ·.·.·.· · . ·.· ... · · · 
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importance of mono-crystalline cells 
is decreasing in comparison with poly-crystalline and amorphous materials. 

Many other research institutes have had some solar panels, mainly through projects, but 
nothing not much has happened with the panels. Often the technical base was lacking or the 
systems were judged infeasible from the start. Finally, thin film technology is investigated at the 
Hanoi university and the National Science Centre in Hanoi for other purposes. The expertise 
might be used for solar cell production. 

SOLAR WATER HEATING systems have been developed at the National Science Centre in Hanoi, 
Institute of Energy in Hanoi and Ho Chi Minh City, Polytechnic University in Hanoi and Ho Chi 
Minh City. Solar heaters were used for hotels, a hospital and a Kindergarten. In all cases the 
experiences were good but the range of applications was considered small. 

SOLAR DRYING 

SYSTEMS have also 
been developed at 
most institutes. The 
experience with rice 
drying were 
pessimistic (too 
expensive), while the 
drying of export 
crops and cement 
turned out feasible in 
some cases. But 
most institutes 
focused on solar rice 
drying, because of 
the large drying 
problems of the 
autumn rice. 

Picture 4.3 A solar dryer at the Hanoi Polytechnic University 
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• Constraints 

The feasibility of solar energy systems in Vietnam depends on its application. There is enough 
sun, but very few financial resources. Therefore the application solar technology will be 
restricted to those groups that can afford it. Hotels, Hospitals, commercial applications such as 
a video house are all feasible option for the use of solar energy in general. The rural population 
is generally not capable of paying for the system. The main application in rural areas, would be 
photovoltaic domestic systems, but as long as the price of the solar cell systems remains high 
this possibility is only a very long term perspective. 

In the mean time health applications of solar cells should be stimulated supported either 
through the state budget (priority area) or within a project, because the social benefits are high 
but the financial situation very poor. Solar thermal applications are expected to be limited to 
the current applications. 'There might be options for commercial production of solar water 
heating systems. 

photovoltaic technology versus an electrical grid 
The costs for power distribution stations, power lines and new power plants are very high and 
the people earn often too little to be able to afford the electricity (see also paragraph 3.4). The 
consideration of solar powered systems instead of an electrical network may be feasible from a 
national point of view. From a consumers point of view electricity from solar panels is more 
expensive, because the electrical grid is subsidized. 

An institutional problem in this respect is the centralistic electricity planning which does not 
take into consideration other means of electricity supply such as PV or micro-hydro power. 
Even biogas can be used for lighting. The testing area in Cu Chi is an interesting example. 
Several household got an solar domestic system and a little more than a year later the grid 
was extended into this area. The solar system is now used to compensate frequent 
brake-downs in the power supply. 

Of course the use of solar cell panels requires a different planning. The systems are generally 
decentralised and the responsibility for the system transferred to the user. Key problems during 
the installation in other countries turned out to be the battery, the crediting facilities and the 
servicing of the system. At first car batteries can be used, though their performance is not 
really suitable for pv system. Special pv batteries are expensive and still problems occur with 
the total discharging. Their are no indicators at the battery for the loading factor and if the 
battery is discharge too far it becomes useless. In Vietnam there are still very few cars, but 
good batteries are amongst other imported from Japan. 

A more complicated problems occurs with the financing. There is no good banking system yet 
in Vietnam and the annual inflation is still about 100%. Long term payments are almost 
impossible and the initial investments will be too high for most people. However with the 
current changes toward the market economy the income distribution will become less equal 
and more rich people can buy a solar system. Also money sent by oversees (USA) families is a 
possible investment source for several Vietnamese (essentially in the south). 
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• Wind energy 

The opinions on the application of wind energy in Vietnam differed. Many of the interviewed 
persons were very sceptic about wind energy because there just was not enough wind in 
Vietnam and areas with enough wind were frequently stricken with typhoons (about 10 times 
each year). Others were optimistic and only complained about technical and financial 
problems, which could be solved. 

The average wind speed is in most areas a little over 3 m/s. Generally 3 m/s is considered the 
minimum windspeed for feasibility of wind energy. At the coastal areas and in the highlands the 
wind speed is higher up to 7 m/s1

, but many places are each year struck by typhoons which 
may damage the wind mill. The most interesting region is near the southern coast, apparently 
with a good wind speed and high requirements for pumping. Unfortunately during the dry 
season when pumping is most needed, the windspeed is much lower than during the rainy 
season. 

Several institutes are involved in wind energy research, both for water pumping and electricity 
generation. The activities are chiefly concentrated on the use of wind energy for water pumping 
of sea water for salt production, shrimp farming, irrigation and drinking water. The Polytechnic 
University in Hanoi and the Institute of Energy also designed and tested wind generators. 

General judgements on the feasibility of wind energy systems are not possible because only 
some activities could be investigated. Still, the impression exist that mostly commercial 
application in southern coastal areas are feasible. Beside the little wind in many areas, large 
investments (also for the storage), technical problems and the maintenance because the lack 
of spare parts and engineers can be a major difficulties. 

With respect to the research most attention was directed at the technical construction of the 
wind mill, pump or generator. Cost aspects, the analysis of wind data and comparison with 
other systems such as diesel generators had not been paid much attention. Further 
developments should depend more on a thorough analysis of the water pumping requirements, 
wind speed analysis and assessment of available technologies. 

• Small hydro power 

Vietnam has large water resources (see also paragraph 4.3 (climate)) with a hydro electric 
potential 31,000 MW, of which 20,000 MW might be technically exploitable of which perhaps 
50% could be really achieved (Nguyen Khac Vien, 1980, p.87). Large hydro plants have already 
been installed, but the potentials for small hydro systems seem not thoroughly investigated. It 
is at least not considered by the electricity companies, although the potential of the systems 
especially in hilly or mountainous areas with difficult access for the national grid are promising. 

The polytechnic university and the Institute of Energy in Hanoi were investigating micro-hydro 
power. The manufacturing capabilities appear good, but the lack of marketing and contacts 
with industries are a major drawback. Very important in this respect is the co-ordination of 
theses developments with the national electricity planning. 

1 
Wind speed measurements are carried out by the Institute of Meteorology and meteorological stations. No specfic 

information could be collected. 
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• Geo-thermal resources 
Prospecting has shown that mineral and thermal waters are quite common in Vietnam. About 
45 springs have temperatures exceeding 50° C, most of which are concentrated in an area 

north of Ho Chi Minh city. 

Water at high temperature (170° C) has been discovered in the Hanoi basin at a depth of 3200 
meter, which points to the existence of a large underground sheet of hot water constituting of 
vast geo-thermic reserves (Nguyen Khac Vien, 1980, p.85). The Institute of Energy in Hanoi 
investigated the use of the resources for the drying of agricultural products. 

4.5.2 General constraints 
During the seminar and the visits to the institutes several aspects were observed, that to a 
certain extent restrained the development of renewable energy systems. A list of important 
constraints for the R&D of renewable energy resources were discussed with more than 1 o 
persons working in different institutes. The problems are listed in order of importance. 

The key problem is The lack of funding; 

Big problems are The lack of planning; 
Renewable energy resources are still too expensive and cannot compete 

with other energy sources; 

Problems are The lack of contacts between the research institutes and industries 
The lack of equipment; 
Technical problems; 
The lack of marketing, energy surveys and attention for social-economic 

aspects of the systems; 
The lack of literature; 

Little problems occur Due to the lack of co-operation between research institutes; 
During implementations, because of difficult social acceptance by the 

users; 
Due to the lack of knowledge on foreign languages; 
Because of the little insight in international technological developments 
in the field of renewable energy; 

The lack of skilled manpower most cases not considered to be a problem. 

The people that were questioned were mainly directors and vice-directors of the institutes. 
Notice the little importance of the lack of skilled manpower in contrast to the observations in 
paragraph 2.5. Also the insight in international technological developments was considered 
quite good as well as the co-operation between the institutes. In this study, the lack of 
co-operation is one of the main factors that have to be improved for a more effective 
development of renewable energy systems. 

Interesting is that some persons mentioned not the lack of funding to be the major constraint, 
but the lack of planning. At ministerial level the planning was not considered a problem. 
Recognise the limited number of people with whom the problems were discussed. 

Other observations 

* Large difference in laboratory equipment and general office facilities between R&D at 
universities and ministerial or state level; 

* Large difference between language abilities between engineers at different institutes; 

* The quality of the department largely depended on the quality of the director; 
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* Staff with foreign training is scarce, but very important; 

* Possibilities for staff training in foreign abroad are increasing, but still scarce; 

* All employees were highly motivated and working very hard; 
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* Technical capabilities appeared very high, but there is a lack of the insight in the economic 
and marketing aspects; 

* The real energy requirements and assessment of other technologies is not examined in 
detail or not at all; 

* Almost all documents and information are in Vietnamese and books and magazines from 
foreign countries are rare; 

* As a result, little awareness of all potential technologies; 

* The research institutes are working like small industries with a research laboratory; 

* Commercialisation is restrained, because there are no linkages with industries; service and 
construction capacities of the institutes are inadequate for large scale applications 

* There are three types of obstructions for co-operation: (1) geographical, (2) different 
systems and (3) between institutes in general. Especially the geographical problems form an 
expensive and difficult problem. The institutes work in different regions and co-operation is 
very difficult and often not very useful. The exchange of experiences and technical 
information is of course always important. The different type of institutes should co-operate 
in a better way. There appears to be a good informal structure which could be further 
elaborated in co-operation. The financial interest of the institutes in their research does not 
stimulate this. 

Some ideas to upgrade the R&D activities are: 
- Establishment of independent factories, closely co-operating with the research institutes, for 

large scale production, installation and servicing of systems if the number of systems 
becomes too large for the research institute. It is not possible to judge whether this is 
possible or how this should be done, but the large scale production of renewable energy 
systems is not within the capabilities of the research institutes; 
More emphasis on social economic and marketing aspects of the developed energy 
technologies; 
More foreign training to gain more insight in international available technologies; 
Stimulation of courses in English or French to improve international contacts and the 
access of the employees to foreign literature; 
Stimulation of priority areas at departments and centres and develop those skills that are 
good and appear feasible in the future. Currently all institutes seem to work or want to work 
in all renewable energy fields. In this way too much effort and financial resources is wasted. 
An upgrading of the infrastructure, especially of the universities that often have poor 
electricity and water supply and office facilities. Especially international projects never want 
to focus on these aspects (not interesting), while this results are probably higher than 
projects focusing on the transfer of one particular technology. 

4.6 Projects 
Despite the USA trade embargo there are numerous multilateral as well as bilateral projects 
going on in Vietnam. The IMF and Worldbank do not lend money to Vietnam, but United 
Nations organizations are widely involved (over one hundred!). Especially the UNIDO and FAO 
have many projects Intensive bilateral contacts in terms of projects exist with France and 
Sweden. But other countries such as Japan, Thailand, Indonesia, South Korea, Australia, 
Ireland, The Netherlands, Germany, Norway and also the USA become increasingly interested. 
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either in terms of investments, trade or projects. The relations with East-european countries, 
primarily the USSR have been based on trade in non-convertible currency, joint-ventures and 
technical assistance. The sudden change in these relations caused additional financial 
problems. Recently contacts with China have improved. 

Several of the large amount of projects do not seem to show much result and duplication of 
activities is not uncommon. For example: 
• Two missions from Ireland and France, evaluating the electricity generation industry in the 
same year. The documents did no show much difference except that one was in French and 
one in English. A translation would have been easier. 
• A large Swedish project for a paper mill (Bai Bang) in the North has started in 1974 and 
should be finished in 1979, but was still not completed in 1985 and cost some 500 million 
dollars (Kimura, 1989). A major constraint to the project was the lack of wood for the mill. 

These are just two examples of a long row of problems with projects, which could not meet 
their objectives. Especially short term projects of e.g. UNIDO seem little effective in Vietnam, 
because it takes a long time to get insight in existing structures and what has to be done. 
Once this has become clear fast action is slowed down by the red tape and the project already 
coming to an end. Also the period between the formulation of the project and the actual 
implementation is often too long, while the structure of the original design is not flexible. Long 
term and more flexible projects should be stimulated. 

• projects related to renewable energy resources 

This starting point of this research was the National Seminar on Renewable Energy Resources 
at the Polytechnic University in Ho Chi Minh City in June 1990. The project on renewable 
energy applications in rural areas which has been designed as a result of the seminar has still 
not started (October 1991). The project idea was already launched in 1987. The project 
"Renewable energy applications for rural and remote areas in Vietnam 111 is covering biomass, 
biogas, wind, solar as well as micro-hydro energy. It includes: 
1. An evaluation of the technical, socio-economic, institutional and manufacturing aspects of 

the biomass energy supply options: 
a biogas; 
b improved stoves (biogas, wood, charcoal, kerosene and coal) and 
c briquetted fuels (sawdust, charcoal, rice husk and others). 

2. An evaluation of the technical, financial and manufacturing aspects of small scale industrial 
rice and timber dryers and biomass waste fuelled boilers. 

The activities will include laboratory experiments and monitoring of equipment in the field. 

3. An evaluation of technical, socio-economic and manufacturing/commercial aspects relating 
to the introduction on a commercial basis of: 
a windpumps, primarily for the vietnamese coastal region; 
b small wind and solar electricity generating systems and 
c an evaluation of these aspects relating to a wider deployment of micro-hydro-electricity 

systems. 
The activities will include a combination of studies and field testing of specially selected 
"state-of-the-art" equipment. 

1 
Ministry of Education and Training, Polytechnic University of Ho Chi Minh City and the Polytechnic University of 

Hanoi, UNDTCD, (DP/VIE/87/023), planned starting date: january 1991. 
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As such the project has an explorative nature, covering a wide area of renewable energy 
sources. After identification of important areas for further development more projects in specific 
areas are expected. With regard to the results of this research some remarks on the project 
identification and subjects may already be made. 

Despite the name "National Seminar" several institutes had not been invited and the state-of
the-art description of the research and development on renewable energy was not complete. 
As a result, the project formulation has been based on partial information. Some comments on 
the content of the project: 

1 a. Biagas is an important development, but emphasis must not be put on the biogas for 
lighting cooking, but for the water sanitation such as the department at the Polytechnic 
(Ho Chi Minh City) is involved with. Other institutes, such as the Renewable Energy Centre 
in Can Tho has concentrated on biogas for cooking and lighting. 

1 b. Good kerosene stoves are already produced in different sizes in Vietnam. Evaluation of 
the efficiency is executed at the Hanoi Polytechnic University (see appendix D). Other 
stoves do not appear to need technical assistance, but assistance in socio-economic and 
institutional aspects could be important. 

1 c. The use of briquetted fuels can be an important development, but there is little insight in 
the potential of these fuels. First an energy survey is required to determine priority areas, 
before systems are developed. The technical basis does not appear present yet at the 
Polytechnic University in Ho Chi Minh City and co-operation with institutes such as the 
Institute for Bio-technology of the NCSR, the University of Agriculture un Thu Due could 
be useful. Co-operation with institutes in the north should be based on the exchange of 
knowledge and experiences. Different availabilities of fuels and costly transport restrains 
direct co-operation. 

2. The use of biomass for industrial purposes is beyond the scope of this research. The 
manufacturing capabilities of the Polytechnic appear promising, though problems may 
occur for · larger scale productions. There are no contacts with industries for 
commercialisation of systems. 

3a. Wind pumping as discussed before appears doubtful in Vietnam. There is a large need for 
water pumping, but there is little wind except in coastal areas. Considering the costs and 
technical complexity of the systems probably only commercial applications, for e.g. 
shrimp farming, are feasible. The development and installation of ± 200 windpumps in the 
north by the Ministry of Construction. 

3b. There is no base for solar cell development at the Polytechnic University in Ho Chi Minh 
City and appears to be a waste of effort. The costs for rural electrification are far too high 
and R&D on commercial applications are very well covered by the Centre of Physics at 
the NCSR, also in Ho Chi Minh City. Beside there was no staff with specific knowledge in 
this area. 

One test model for wind power has been developed by the Polytechnic university in 
Hanoi, while the Ministry of Transport and Communications has installed 450 wind 
powered generators. This was not mentioned at the seminar. The application of the wind 
electricity was not clear. The introduction of wind power at the Polytechnic University is 
doubtful. Concentration on wind for water pumping is more appropriate, because other 
institutes have more activities in this field. The reasons for the development of wind mills 
for electricity was not clear. 
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3c. The further development of micro hydro power is very important for Vietnam. Electricity of 
shaft power is expected to be suitable for many areas isolated (e.g. mountains in central 
Vietnam) areas in Vietnam, which otherwise will not have access to electricity for a long 
time. Micro or small hydro power1 are clean fuels which are restrained by the high 
investment costs and maintenance problems in isolated areas. As competitor of electricity 
subsidy on the investment might be appropriate. 
The Polytechnic University in Hanoi developed a micro hydro power systems and installed 
80 units ranging from 0.5 - 100 kW (largest unit 400 kW). In contrast to solar cell systems 
the capacity can be suitable for productive uses (e.g. a saw mill). Serious constraints for 
large scale implementation exist due to the lack of marketing and contacts with industries. 

A more general remark concerns the rationale of the project. The project is principally 
implemented through the Polytechnic University in Ho Chi Minh City and there is a high need 
for improvement of the infrastructure of the university in general. The electricity and water 
supply were inadequate and laboratory equipment and technical books were scarce. 

Upgrading of the total infrastructure is very important and can have larger impacts than these 
kind of projects. But special projects for the improvement of the infrastructure are rarely 
approved, because they are the task of the government. But the government does not have 
money or does not want to use it for that purpose. The impacts of the project might be much 
higher if more attention would be paid to the basis of the project and the real needs of the 
counter part. Politically this is of course very difficult. 

Not the upgrading of facilities, but other fundaments of the project are examined in another 
project on renewable energy planning and management. The project "Assistance in 
Strengthening National Capabilities of Rural Energy Planning and Data Management" of 
Vietnam2 includes: 
* Training in energy planning; 
* Training in micro-computer application for energy planning purposes; 
* Technical support for the development and improvement of energy data and information 

bases and 
* Technical support in the execution of sectoral energy demand studies. 
The project did not start yet (October 1991). 

Some other ongoing projects concerning domestic energy supply or (de)forestation are: 
- planning and development of rural areas (Ministry of Construction, VIE/86/020) involves the 

implementation of wind pumps in the red river delta; 
- Research on reafforestation of Vietnamese highlands (SAREC, 1986 -1991); 
- Regional Energy Development (ESCAP); 
- Global Country Energy Programme (Tropical Forestry Action Plan, The Netherlands (FAO)); 
- Technical Co-operation for Rice Husk Gasification (FAO); 
- Stove Improvement Project (SIDA, Sweden); 
- Briquetting of coal dust (UNIDO) and 
- Fuel wood forestation (FAO). 
The Mekong Committee and ESCAP in Bangkok should have a good overview of ongoing 
projects in the Mekong Delta. 

1 
Micro hydro power is generally not connected to the grid, while small hydro power is. 

2 Ministry of Education and Training(?) and Polytechnic University of Hanoi, planned starting date: January 1991, 
Bilateral co-operation with the Netherlands, Biomass Technology Group and Technology and Development Group in 
Twente, budget $ 525,000. 
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This chapter is called conclusions and 
discussion, because of the explorative and 
descriptive nature of the research. It is not 
satisfactory to be satisfied only with 
conclusions. Many results of this report are 
arguable and require further discussion. 
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Partly because the information to support the conclusions is insufficient (see also research 
constraints in chapter 1) and partly because there are no straight answers for the problems. 
Several options are possible and the statements in the report are often just one opinion. 

The basic idea behind this study has been the enlargement of the information basis to support 
the planning of renewable energy sources. As such, the main conclusions are often 
recommendations on areas that require further research to contribute to an effective planning. 
The structure of the research and the planning of renewable energy sources was examined as 
part of the general objective to improve the household energy situation in Vietnam. Therefore, 
the conclusions and discussion are based on the two important energy problems in which 
renewable energy systems can play their part, and two issues that indirectly affect the 
improvement of the household energy situation. 

The subjects for discussion are: 
1. the deforestation and the role of renewable energy sources; 
1 a. rural electrification; 
2. the (infra)structure of the research system and 
3. socio-economic aspects affecting the research and development of renewable energy 

sources. 

These problems will be related to the research objective in as stated in chapter 1 : 
1 . To gain insight in the domestic energy situation and research activities on renewable energy 

sources (see chapter 3 and 4); 
2. To gain insight in the structure of the research and development on renewable energy 

resources and planning of energy in general (see paragraph 2.4, 2.5, 3.1.1, 3.2.1., 3.3.1, and 
4.5) and 

3. To identify important economic and social factors affecting the application of renewable 
energy systems in Vietnam (see chapter 2). 

5.1 Deforestation and renewable energy sources 
Deforestation is a serious problem in Vietnam which requires immediate action. The annual 
deforestation is estimated between 100,000 and 200,000 hectares, though the exact extent of 
the deforestation has not been thoroughly investigated. More direct signs for action come for 
example from regions in the red river delta, where rice straw has become the principle energy 
source for cooking. The use of rice straw for cooking is an indication of the scarcity of wood. 

This brings us to an important aspect of the deforestation and fuel situation: they are regional 
problems. An average household in a village is little concerned with national figures, but faces 
the fuel problems as they occur in the region; the effects are apparent at a micro level. The 
measures to improve the situation principally have to be taken on a regional base. Thus, 
detailed research is required in 'homogeneous' regions for exact measures to be taken. 
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Still a comprehensive overall policy to fight deforestation is an almost impossible task. There 
are so many causes, possible actions and actors involved that usually only parts of the total 
problem are faced. In Vietnam three large problems have been identified1

: 

1. deforestation through different types of shifting cultivation and unplanned agricultural land 
clearance; 

2. deforestation through planned and unplanned logging for timber, the paper industry as well 
as for export reasons and 

3. deforestation through a lack of fuelwood for household and industrial purposes. 

Renewable energy sources, basically biomass energy sources, can play a little but important 
role to face the fuelwood problem (nr 3). Renewable energy systems can conserve wood 
energy or provide other sources of energy to substitute wood. 

For energy conservation in Vietnam on large scale and 'reasonably short term', only the further 
introduction of improved wood stoves is possible. The Polytechnic University and the Institute 
of Energy in Hanoi and probably more institutes have developed a wide range of stoves and 
technical assistance is not required. On the other hand, assistance with respect to 
socio-economic and marketing aspects does appear important. 

In 1990 a national contest was held for the identification of the most efficient stove was held. 
Possibly too much emphasis is put on the technical side, while selecting the most efficient 
stove. Experiences from other countries show that social and economic aspects commonly 
determine the diffusion of the stoves. Also the national approach for the selection of one stove 
is doubtful considering the nature of the fuel problems that vary from region to region. Some 
projects on improved stoves in the north of Vietnam have a regional approach which seems a 
better way. In this respect also stoves for the use of rice straw, saw dust, coal and coal dust 
are being developed, an indication that different types of stoves might be required for different 
fuels and different regions. Finally it was observed that all engineers who developed the stoves 
were men, while in almost all cases women are the end users. 

Energy systems for substitution of wood are: biogas digesters (for cooking), rice husk 
gasification (for shaft power of heating) and charcoal production and densification of biomass 
waste products (for heating)2

• Besides, the production of charcoal from wood is already 
available and activities could be extended, but the savings are often mainly in the form of 
transport costs and no so much in wood. Energy is lost during the charcoal making process, 
especially if the gasses that come free are not used. 

• Biogas 
The principle biogas feeder material in Vietnam is pig dung. For a small digester 6 - 10 pigs are 
required, thus the 12 million pigs in Vietnam could provide energy (cooking) for about 1.5 
million digesters or 8 million people. The potential is large, but the expectations are not so 
high. 

Biogas digesters have been developed at many institutes and installed in many areas, but large 
scale diffusion of the technology has not occurred yet. In some cases there have been some 
technical problems, but the key problems for large scale introduction are the high investment 

1 
Can not be supported by figure, because of the lack of research and exact insight in the situation. 

2 Productive applications may be possible, though the implementation of large scale biogas digesters generally 
failed in Vietnam. There are no .experiences yet with rice charcoal from waste products or rice husk gasification. 
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costs, the lack of dung or the high costs of pig feed1
• The use of biogas integrated in a 

farming system with pig breeding, slurry used for fertilizer or fish feed worked well. Still, only 
the rich farmers could afford a digester and contacts with the industry limited 
commercialisation and mass production of digesters. Biagas applications in the north and 
mountainous face problems during the winter when the temperature drops below 15-18°C and 
the biogas production almost ceases. 

Biagas in combination with water sanitation by means of water hyacinths and the production of 
algae has worked very well and is an important technology to reduce water pollution, but is not 
a tool to reduce deforestation. 

• Rice husk gasification 
The rice husk potential however is huge in Vietnam, but there are few technologies that make 
efficient use of ~ difficult fuel as rice husk. Rice husk gasification could be an interesting (in the 
long run). 

A rice husk gasifier was being developed at the Thu Due University, but has not been 
implemented yet and at the time of this study the responsible engineer was abroad. Rice husk 
gasification is a complex technology with tar problems in the producer gas. Direct use for shaft 
power is not possible, because the tar needs to be cracked (possible by means of an 
additional charcoal gasifier). Direct use for heating is possible, but the tars in the gas are 
polluting. 

• Charcoal from biomass waste products 
Various biomass waste materials are suitable for conversion to charcoal, but the difficult 
collection of the materials, high transport costs, the high moisture content of the materials and 
difficult management are expected to restrict the feasibility of the technology. Nevertheless the 
possibilities require further attention, especially in areas with critical wood shortages. Also near 
large towns charcoal might compete with other fuel sources. 

• Densification of biomass waste materials 
Densification technologies can convert difficult fuels into efficient fuels, but the equipment is 
very costly and in many cases not economic. Also the wear of the equipment related to 
maintenance problems can prove critical for the introduction. 

• Introduction of conventional energy fuels 
In some areas the introduction of kerosene is probably more effective than the use of 
renewable energy sources. Especially in the large cities, such as Ho Chi Minh City, kerosene is 
expected to be the major domestic energy source if there would be enough kerosene and if its 
price would be a little lower. For this reason import restrictions should be further eased and an 
oil refining capacity should be established. Apparently the restrictions have been eased already 
in 1990 and there are plans for an oil refinery. The decrease in the wood consumption will 
probably occur directly considering the general availability of kerosene stoves and preferred 
use of kerosene over wood. 

A decreasing use of coal for domestic consumption is expected, based on the fast decline in 
production in 1989. Coal production is increasingly focused on export. It is expected that coal 

1 
If the costs for pig breeding are too high it is more economic to sell the meat of the pigs(± $1/kg). 

2 In most cases rich farmers were farmers with pigs, required to secure enough dung for the digester. 
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will only remain an important domestic fuel in the north near coal mines. The transport of coal 
is expensive and, considering the poor infrastructure in Vietnam, coal transported to the south 
or even the centre is not competitive with other fuels. Current supply through government 
channels is probably heavily subsidized. These subsidies should only be maintained in areas 
with severe wood shortages. Also deforestation through wood consumption could be 
counteracted by coal distribution. Coal supply for industries has not been investigated. 

In 1975-1976 natural gas was an important fuel (in the south), but the import of gas has 
stopped completely. Vietnam has little gas reserves in Ninh Binh, which are negligible on a 
national scale and gas produced during the exploitation of oil is apparently too expensive and 
difficult to use. But the burning of the gas is a waste of energy and possibly with foreign 
support (environmental reasons) the gas could be used either for domestic or export purposes. 

Biomass energy conservation through e.g. more efficient boilers, which are developed at the 
Polytechnic University in Ho Chi Minh City, might be high, but is beyond the scope of this 
research. 

5.2 Rural electrification 
Rural electrification is an important national objective for the stimulation of social and economic 
developments in rural areas. Unfortunately extension of the national grid is very expensive and 
the revenues are low, because of the little income in these areas. In Vietnam, common rural 
income is less than $10 a month. However the costs for the electricity are often not much 
lower than in other countries, because most equipment for the power plants has to be 
imported. Additionally the profile of the country and the mountainous areas (more than 30% 
over 500 metre) cause difficulties for a network construction. Power Company No. 2 mentioned 
a cost price per generated kWh of a little less than $ 0.09, while the average 'world price' is 
generally considered a little over $ 0.10 per kWh. 

Obviously large subsidies are required to fulfil social needs; the subsided price is only 20% of 
the cost price1

• Of course electrification is an important social goal, but with respect to the 
poor national financial situation, old equipment, the problems with maintenance and the lack of 
capacity, the current policy should be questioned. The sacrifices in terms of money and 
reliability of the systems are very large. 

With the plans for the integration of all networks into one national grid, the intention of the 
activities seems to be too much focused on the supply side and the national character of the 
electricity production. Isolated systems and other ways to generate electricity than through a 
national grid are hardly investigated. A national integration is expected to contribute little to the 
fulfilment of electricity needs, which bear no relation to the costs of the operation. It is likely 
that isolated power supply through diesel or small hydropower units is cheaper than an 
extension of the national grid. From a national point of view even solar cells and wind energy 
are cheaper. In any case it is in the national interest to compare more options and look 
beyond electricity supply by means of an national grid. 

• Small hydro power 
There is an enormous hydro potential in Vietnam which is apparent by existing large hydro 
dams. Small hydro power is expected to be competitive with a grid extension, especially in 
difficult accessible mountainous areas. The Polytechnic University in Hanoi has installed 80 

1 
The prices were planned to increase in the near future. 
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hydro units ranging from 0.5 - 100 kW. The development of small hydro power is promising, 
though often too expensive for the target areas. Other problems occur with the marketing and 
large scale productions, because there are no contacts with industries. 

It is recommended to regard the small hydro power as part of the total power generation 
planning and treat it equally with subsidies. The stimulation of small hydro power is very 
important, because it has no bad impacts on the environment (in contrast to large hydro dams) 
and is useful for mountainous and other isolated areas. 

• Solar cells 
From a consumer's point of view solar cells have little potential in Vietnam to compete with a 
subsidised electricity system. From a national point of view solar cells are cheaper than an grid 
extension. Especially in long term solar cell systems are expected to be cheaper and become 
more important for environmental reasons. Currently, commercial applications should be 
extended and possibilities for credit facilities for long term payments should be investigated. 
Also the establishment of a separate organisation possibly resulting from a research institute 
must be studied. This organisation can construct, implement and service the solar cell systems 
when the number of systems becomes too large for the research institute. 

Intensive research on solar cells in Vietnam is limited to the Institute of Physics in Ho Chi Minh 
City. In 1990 some domestic systems for lighting, television and radio had been installed in Cu 
Chi, but most activities were directed at commercial applications. Large scale applications in 
rural areas appear impossible in the current situation, because of the low income in rural areas 
and lack of a banking system for long term pay arrangements. A photovoltaic system of a few 
hundred dollars equals the income of more than a year. Even a hospital could only afford one 
solar powered system for 4 lamps (about $800). 

The large scale application of solar cells for household purposes requires a different policy 
from the government. Solar cell systems can never compete with highly subsidised electricity 
prices, while from a national point of view solar cell technology is in many cases cheaper than 
an extension of the grid. For this reason the solar cell development must be integrated in the 
national electricity planning. Especially in remote areas solar cell technology will be much 
cheaper and faster than the grid extension. Electricity planning covers decades, while solar 
domestic systems can be installed in a period of less than a year. 

The current lack of co-ordination became apparent in Cu Chi where several domestic solar 
systems had been installed, while one year later an electrical network was constructed. 

One major drawback of solar cell technology is the small capacity, which makes it unsuitable 
for productive applications, such as a saw mill. 

• Wind energy 
The opinions about wind energy in Vietnam differ. Several people were very optimistic, while 
other were very negative about the possibilities. Based on a average wind speed of ± 3m/s 
higher average wind speeds up to 7 m/s there seems to be a potential, however small. The 
major problems are the large investment costs for farmers and the feasibility and energy 
requirement studies. 

Most parts of the coast in the centre and north are struck by typhoons several times a year 
and appear unsuitable for wind mills. The southern coastal regions and some islands are the 
most promising areas for wind energy applications. Electricity supply in remote areas seems to 
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have little potential. Not referring to rural electrification but perhaps more interesting for wind 
energy is water pumping for drinking water, irrigation and fresh water supply in the shrimp 
farming industry. The pumping for drinking water appears most important, but storage is very 
expensive and the windspeed is the least during the dry season when the pumping needs are 
the highest. 

A few hundred wind mills have been installed in the southern delta, but the experiences are not 
known. An important problem is the lack of co-operation. The manufacturing capabilities are 
generally good, but every institute is developing its own system and faces the same problems. 
Also the lack of knowledge and experiences from other countries could avoid the current 
problems, but contacts are still scarce. 

• Biogas 
At the renewable energy centre in Can Tho there are experiments with biogas digesters of only 
o. 7 - 1 m3 for lighting purposes in remote areas. Only one or two pigs provide enough dung for 
the lighting and the system might be very suitable to fulfil the needs for lighting. 

5.3 Research structure 
The research structure in Vietnam is quite different from other (capitalist countries). Research 
takes place at three levels: (1) the state level, (2) the ministerial level and the (3) university 
level. There was too little time to get a good insight in the relation or lack of between the 
different institutes. However, there are several important aspects which influence the 
development of renewable energy technologies that have been investigated. 

There is a large research capacity in Vietnam with some 100 universities, 200 institutes at 
ministerial level and a few large state institutes. This extended capacity and the recognition of 
the importance of science and technology contrasts with the lack of co-ordination and 
co-operation. This lack of co-operation was noticed in three ways: (1) between the three 
research systems, (2) between institutes in the north, south and centre of Vietnam and (3) 
between institutes in the same region and the same research system. 

The lack of co-operation became apparent with the great difficulties to get an overview of the 
research activities on renewable energy and the duplication of work at different institutes. For 
example, 5 institutes conducted research on the production of algae in combination with 
biogas. Also many institutes had developed a solar dryer for rice drying, while none of the 
systems had proven feasible. Everyone is inventing the wheel again and facing the same 
problems. Strangely enough, there were many good informal contacts, but these were not 
translated into co-operation. 

The low wages and direct financial interest of an institute or centre in their research results 
plays an important role in this respect. The government wages are fixed wages with bonuses 
which do not keep pace with the inflation. As a result the wages must be supplemented 
through other jobs or commercial contracting of a centre. In this way the initial goal to adapt 
research better to the needs of the society is fulfilled, but the role of the research institute can 
be questioned. 

The research and development on renewable energy sources involved in most cases applied 
research and development of systems, which is constructed and installed for the contracting 
client (this also accounts for projects). Each contract includes revenues for the institute and a 
suppletion of the wages. Consequently centres or institutes do not like to share their contracts 
and co-operation is discouraged. 
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Additionally another obstacle arises for the development of renewable energy technologies. 
The institutes are working like small industries and there are no contacts with industries for the 
commercialisation of the technology. This role of the institutes is debatable. Industrial 
production is required for systems that require large scale production, such as improved 
stoves, biogas digesters, micro hydro power or solar cells. An additional disadvantage of some 
systems are the frequent service requirements for which a research institute lacks personnel. 
Perhaps an independent 'industrial organisation' could result from the research institutes. The 
organisation could benefit from the knowledge and research facilities at the research institutes, 
while the research institutes receive royalties from the organisation and are released from the 
task for installation. 

The stimulus from the government side by means of budgets for priority areas is positive, but 
the co-operation is little encouraged through national contests. 

5.4 Socio-economic aspects affecting the application of renewable energy sources 
Economic and social features of Vietnam indirectly affect the application and planning of 
renewable energy sources. They are important to take notice of and often determine the 
feasibility of renewable energy technologies, but can not directly be influenced. 

Some aspects are: 
• Population 
Population growth in general counteracts the economic growth per capita. In terms of energy 
and environment the high pressure on land is a problem. Continuing land clearance for 
agriculture deforests large areas of tropical forests. Social constraints and the economic 
dependence on children restrains birth control measures. 

• Income and wages 
The government wages are far from sufficient to cover the normal living expenditures of the 
employee. Consequently it is difficult get good staff and teachers. Either the personnel have 
more jobs, which leaves less time for the research task or another, more paying, job is chosen. 
If the difference between the wages in the state sector and other sector increases further a 
domestic brain drain to more profitable sectors can be expected. 

• National defence 
With a large army using almost 20% of the total national budget, a lot of money is not used for 
economic development purposes. Direct problems occur with the deforestation, due to 
unplanned logging by soldiers for fuelwood, construction and sales to the market to 
supplement their low wages. The supply of energy through government distribution channels is 
limited by a lack of fuel and means of transport. 

• Inflation 
Inflation makes long term payments impossible and affects the value of the fixed government 
wages. Also international trade is seriously hindered by uncertain currency exchange values. 

• Import and export 
The deficit on the balance of payments and the trade embargo from the USA restrain Vietnam's 
economic development. For instance the lack of money for the import of fertilizer inhibits a 
potential increase of agricultural production. Coal and oil exports bring in some foreign 
earnings, while slurry from biogas is an good fertilizer. 

• Infrastructure 
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The poor infrastructure and scarce means of transport influence e.g. the distribution of coal for 
household consumption, but also the transport of biogas digesters to the farms. Contacts and 
co-operations between institutes in different regions are costly and difficult, not in the least 
because of the long stretched shape of the country. Additionally the electricity network and 
telephone system leave much to be desired. 

• Tourism 
Because of the increasing tourism, hotels have become rich organisations. Research institutes 
are interested in possible contracts with hotels for e.g. solar water heating and air-conditioning. 

• Health situation 
The health situation in many areas is very bad, with many diseases and a serious lack of clean 
drinking water. To some extent renewable energy systems can contribute to improve the 
situation. Solar cell technology may be used for medicine cooling, lighting in hospitals, and 
communication in remote areas. Biogas is useful for water sanitation and wind energy can 
pump drinking water. 

• Introduction of market economic features 
A market-oriented policy implies the reduction of subsidies on e.g. electricity and easing of 
import restrictions and state monopolies on the import of refined oil products. The energy 
consumption patterns will change according to the changes in price and availability. Other 
changes may be the development of a banking system resulting in possible credit facilities. 

• Education and foreign contacts 
The education system more directly affects the research on renewable energy sources. The 
education in foreign languages is not good and the strong technical orientation at technical 
schools and universities is of course reflected in the skills of the staff. 

Contacts with foreign organisations are difficult and (though increasing) there are few and 
selected possibilities for foreign training. Books are scarce and almost all in Vietnamese. There 
is little awareness of knowledge and experiences in other countries. 

Throughout the text few recommendations are made, but the need for more research and data 
generation is the most important overall recommendation. Some fragmentary figures are 
available, such as have been given in this report, but detailed information is far from adequate. 
More information is probably present, but distributed over numerous institutes, organisations, 
governmental offices and apparently little is done with the available information; another result 
of the lack of co-operation and co-ordination between institutes. 

Energy consumption surveys and research on the actors, causes and potential solutions of 
deforestation are of utmost importance for an effective policy. Who is doing what, why, how 
and what are the effects? How can a duplication and waste of financial resources be avoided 
and does the governmental policy answer to the domestic energy problems? This study 
hopefully provides a sound basis for further research to answer these questions. 
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APPENDICES 

APPENDIX A 
MINISTRIES AND GOVERNMENTAL DEPARTMENTS 

The government structure has changed over the last couple of years, therefore two lists of ministries are given. An 
up-to-date list of the state committees and general departments was not available. In several cases the new 
ministries have been formed out of two old ministries. When possible, the right column presents the correlating 
ministries. 

Ho Chi Minh City 1990 Guidebook for foreign 
tourists and Business People 
Ministry of Agriculture & Food Industry 

Ministry of Building 
Ministry of Communications, Transport and Post 
Office 
Ministry of Culture, Information, Sports and Tourism 
Ministry of Defence 
Ministry of Education & Training 

Ministry of Energy 

Ministry of Finance 
Ministry of Forestry 
Ministry of Foreign Affairs 
Ministry of Heavy Industries 
Ministry of Interior 
Ministry of Justice 
Ministry of Labour, War Invalids & Social Welfare 

Ministry of Light Industry 
Ministry of Marine Products 
Ministry of Trade 

Ministry of Water Resources 

State Planning Commission 
State Commission for Cooperation and Investment 
State Commission for Sciences 

APPENDIX B 
13 MAJOR CITIES 
Source: PC Globe, 1990, Inc. Tempe, Arizona, USA. 
City Population Percentage 
TOTAL 66,821,000 100% 
TOTAL pop. cities 9,348,000 14.0% 
Ho Chi Minh City 3,420,000 5.1 % 
HANOI 2,674,000 4.0% 
Hai Phong 1,279,000 1.9% 
Da Nang 492,000 .7% 
Nha Trang 216,000 .3% 
Qui Nhon 214,000 .3% 
Hue 209,000 .3% 
Can Tho 183,000 .3% 
Nam Dinh 161,000 .2% 
Vinh 154,000 .2% 
My Tho 120,000 .2% 
Cam Ranh 118,000 .2% 
Vung Tau 108,000 .2% 

SAREC (1986) 
Ministry of Agriculture 
Ministry of Food Industry 
Ministry of Construction 
Ministry of Transport 

Ministry of Culture 

Ministry of Education 
Ministry of Higher Education and Vocational Training 
Ministry of Electric Power 
Ministry of Mines and Coal 
Ministry of Finance 
Ministry of Forestry 
Ministry of Foreign Affairs 
Ministry of Machine Manufacturing and Metallurgy 

Ministry of Labour 
Ministry of Public Health 
Ministry of Light Industry 
Ministry of Sea Products 
Ministry of Domestic Trade 
Ministry of Foreign Trade 
Ministry of Irrigation 

State Commission for Planning 
State Commission for Economic Planning 
State Commission for Science and Technology 
State Commission for Pricing 
State Commission for Capital Construction 
Commission for Radio and TV 
Commission for Material and Children Protection 
General Department of Geology 
General Department of Oil and Gas 
General Department of Sports 
General Department of Vocational Training 
General Department of Statistics 
General Department of Chemicals 
General Department of Rubber 
General Department of Communication 
Vietnam Trade Union 
Vietnam National Bank 
Vietnam Institute of Science 
Vietnam Commission for Social Sciences 



APPENDIX C 
ELECTRICITY NETWORK IN THE NORTH, CENTRE AND SOUTH OF VIETNAM 
(see paragraph 3.3.3) 

The north, responsibility of Power Company No. 1 
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The south, responsibility of Power Company No. 2 
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The centre, responsibility of Power Company No.3 
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APPENDIX D 
TESTING RESULTS 

Stove testing results (Nguyen Due Loe, 1990) 
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This appendix gives an introduction to biomass energy. In the paragraphs some technical 
aspects are addressed after which the discussion is concentrated on the constraints and 
advantages of the application of the technologies in developing countries. This part results 
from the literature study and analysis of project documents during the desk study at the 
UN/DO in Vienna and a course on biomass energy technologies from the Twente University of 
Technology. Biogas is normally regarded as a part of biomass energy sources. Biogas is 
discussed separately due to the large number of activities on this technology in Vietnam. 

BIOMASS ENERGY 
This section is based on papers presented at the seminar in Ho Chi Minh City by H. Stassen 
(Biomass Technology Group), a workshop on biomass energy technologies (6-17 may 1991) 
at the university of Twente University of Technology and literature study during a desk study at 
the UN/DO in Vienna. 

The biomass problem 
For industrialized countries biomass energy is of minor importance for the energy supply; only 
1% of all energy is provided by means of biomass energy. In developing countries about 43% 
of the energy is derived from biomass and over 2 billion people are totally reliant on biomass 
fuels, mainly wood, for their daily energy needs. Their lifestyle is essentially subsistence and 
60% of the fuel consumed is just for cooking. 

Although it has been established that in most developing countries, rural biomass fuel 
consumption is not the major reason for wood depletion, current rural household energy 
supply and consumption patterns are of serious concern. Already in a number of developing 
countries the biomass energy supplies are inadequate to meet cooking and heating 
requirements. Due to the continuous population growth and further deforestation it must be 
feared that this situation will only get worse. Besides, the lack of fuelwood will increase part of 
crop by-products as fuel, thus diminishing its use as fertilizer or animal food. 

For improving the biomass fuel situation on the one hand and moving the rural population 
from a subsistence to a productive economy on the other hand it is essential to balance the 
use of biomass energy for consumption or production purposes. Several options in meeting 
the basic energy needs of rural communities through the utilization of biomass conversion 
technologies are discussed: 

1. forestation and reforestation programmes; 
2. biomass densification 
3. biomass conversion technologies 
4. improved woodstoves 
5. introduction of non-biomass fuels 



Foresta.tion and reforesta.tion programmes VI 
There is little experience with growing trees explicitly for firewood. Traditionally trees were/are 
cultivated for products as timber or pulpwood and fuel was considered the 'lowest' use of 
wood. The species grown for these products are different from types that would be used 
purely for fuel. For firewood purposes the trees can have short boles, curved trunks or wood 
that splits when it dries; features that are unsuitable for timber production. This also accounts 
for the stem size, which for cooking can be as small as one or two centimetres. 

Given the magnitude of the problem and the fact that fuelwood is the major energy source for 
rural communities the foresters and responsible agencies recognize the necessity of growing 
trees to meet the rural energy requirements as well as protecting the environment. 

Forestation and reforestation can considerably improve the energy situation of rural 
communities and compensate for the large deforestation in many developing countries. 
Increasing investments and strengthening of research, training and technical extensions are 
required to support these efforts. However, it is often forgotten that most fuelwood does not 
come from forests, but from trees near the house of the farmer which are not considered as 
forest. Forestry or national plans usually do not take this aspect into consideration. 

Densification of biomass residues 
Annually in developing countries, large amounts of biomass are produced as a result of 
forestry activities, timber production, and agro-industrial processes. Often those residues 
(sawdust, straw coffee husk, rice husk, etc.) are available in a form that makes them 
unsuitable (because of combustion characteristics) or impractical (because of transport costs) 
for domestic and/or commercial use. 
Biomass includes all types of organic matter which can be classified into: 
a. Agricultural residues, crop residues and animal wastes; 
b. Forest residues, cuttings and sawdust 
c. Municipal solid waste and sewage sludge 
d. Industrial solid and liquid waste 
e. Standing vegetation 
f. Energy crops 
Densification processes (briquetting or palletising) produce homogeneous materials and 
make the residues suitable for the use as fuel. 

• Pre-conditions 
For residue densification the following aspects should be taken into account: 
,,, Given the additional costs of densification, residues showing good or reasonable 

combustion characteristics on their own, should not be densified; 
,,, In order to get reasonable quality briquettes, raw materials should be as dry as possible 

(preferably below 15% moisture content wet basis); 
,,, In order to produce a fuel with defined characteristics it is often advisable to use a mixture 

of different raw materials; 
,,, The density of the briquettes should not be higher than required for a specific application 

• Briquettes and pellet quality 
In general the quality of the briquettes or pellets depends strongly on the type and 
composition of the raw material. The quality and suitability of the briquettes or pellets from a 
given biomass residue can only be established by experimentation with the above equipment 
and subsequent testing under practical conditions. The equipment quality leaves room for 
improvement as well as equipment wear and maintenance costs. 

Biomass conversion technologies 
There are many different technologies for the conversion of biomass into gaseous, liquid or 
solid products. A short overview of existing technologies is given here: 

• Combustion of biomass 
Biomass includes mainly woody materials containing cellulose and lignin. The ratio of C:H:O 
is roughly presented by C4:fl6a027 depending on the lignin content in the wood. The burning 
of dry wood may be given by the formula: 

C4;)-/600 27 + 43.5 0 2 - 42 C02 + 30 HP + heat 
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Unfortunately the wood will never be perfectly dry and some heat is lost for the evaporation of 
the water already in the wood as well as the water that appears during the combustion. Other 
factors influencing the combustion characteristics are the ash content of the material and the 
air inlet, the temperature at which the of combustion takes place and the contamination of the 
material (e.g. by sand). 

Direct combustion of biomass provides energy for cooking and heating to a majority of rural 
population in the world in the form of wood or charcoal. In rural areas, the biomass source 
may be wood, crop residues, straw, animal manure, etcetera. These materials are gathered 
and used with little or no costs to the user. In urban areas the markets are primarily for wood 
and charcoal which are traded as commodities. 

Biomass can also provide a good fuel for industrial purposes. It can be used for the 
provision of heat, steam and/or electricity. 

During the combustion process the following stages may be identified: 
- drying; 
- reduction: volatiles are liberated and char remains; 
- combustion of the volatiles above the fuel bed (yellow flames) and 
- combustion of the char in the fuel bed (small blue flames or only glowing). 

The combustion efficiency is determined by: 
- the heating value of the biomass; 
- the moisture content of the biomass and 
- the ash content of the fuel. 

The main combustion products are carbondioxide (COJ, nitrogen (NJ, water (HP) and 
oxygen (OJ. The gas also contains some traces of sulphur and tar. 

Combustion system differ in many ways, depending on: 
- the way the biomass is fed to the system; 
- what type of bed or grate is used; 
- the way in which the air is blown into the combustor and 
- the way the ash is removed. 

Roughly the following categories of combustion systems can be distinguished: 

* PILE BURNING SYSTEMS 
These are often selected when biomass with a high moisture content must be burnt. They are 
relatively simple and quiet burning systems that demand little attention. Well known 
pile-burning systems are the dutch-oven and the inclined grate combustor. 

* GRATE BURNING SYSTEMS 
There are several types of grate burning systems, most of then originally designed for the 
combustion of coal. The most important types are: * inclined grate system; 

* sloping grate system; * fixed grate system; * stepped grate system; * screw-fed under-feed system and 
* spreader stoker (combination of grate burning and suspension burning system). 

The systems are designed to burn fuel with a moisture content of 60% or more, without 
auxiliary firing. Generally the system works in the following way: The fuel is dropped from a 
feeder onto the upper portion of the grate, where drying takes place. Volatiles are distilled off 
and burned as the material moves downwards on the grate. Final combustion occurs on the 
essentially flat bottom surface. 

* SUSPENSION BURNING SYSTEMS 
In a suspension, fine dry biomass particles are burned in suspension in a small combustion 
chamber. Most burners require small particles ( < 3cm) and a maximum moisture content of 
15%. Hence drying and comminution are commanded. 
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* FLUIDISED BED COMBUSTION SYSTEMS 
In a fluidised bed combustor the fuel is burnt in a vety hot bed of sand, limestone or other 
non-combustible material which is kept in turbulent suspension by powerful fans. 
The advantages of this type of combustor are: 

- the system can be relatively small because of the high operation temperatures with a 
rapid combustion and small systems can utilise a large quantity of fuel; 

- the combustors can accept rather wet material; 
- the combustor can process fuel with irregular sizes and shapes as well as mixtures of 

different types of wood and other materials. 
The disadvantages are: 

- high investment and maintenance costs; 
- demand for high skilled labour and 
- electricity requirements for the large fans. 

* OTHER SYSTEMS. 

The heat produced in the combustion system can be utilized for domestic purposes, such as 
cooking or space heating or in the industty. For industrial purposes the heat is utilized in a 
boiler to heat a 'carrier'. The carrier may be water, steam or thermal oil and used in e.g. steam 
engines. The overall efficiency is low. 

• Gasification 
Gasification produces a clean fuel (producer gas), which easily substitutes for many natural 
gas uses. The producer gas is an attractive fuel because it can be used for providing shaft 
power as well as direct heat. Although the fuel has a lower heating value than natural gas, its 
advantage is that the LHV (Low Heating Value) is higher tan solid fuels such as wood or 
residues. 

Since indigenous fuels, such as wood and coconut can be used as feedstock, gasification 
may displace fossil fuel use. The clear attractions of this technology should however be 
balanced by their operational limitations. The technology is reasonably complicated and in 
most cases the producer gas contains tars and the gas must be cleaned for shaft power 
applications. 

The gasification process is carried out at high 
temperatures. The required heat is provided by the 
partial combustion of solid fuels containing 
carbon. While direct combustion takes place in an 
aerobic environment gasification requires a limited 
input of oxygen. 

It is not easy to give an overall formula, because 
the gasification process takes place in several 
phases/zones. The biomass is heated by 
combustion (oxidation zone). The combustion fuels 
are then reduced by passing through a fuel bed at 
high temperature (reduction zone). 

Each gasifier consists of four principle 
components: 
- the fuel preparation system; 
- the gasifier reactor; 
- the gas cleaning, cooling and mixing system and 
- the generator and/or producer gas burner. 

The position of the zones in the gasifier depend 
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upon the type of gasifier that is being used. Four main types of gasifiers exist: 

- the updraught gasifier 
- the downdraught gasifier 
- cross-draught gasifier 
- the fluidised bed gasifier 
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The current status of biomass gasifier technology may be summarised as follows: 
_. Heat gasifiers can be operated on a wide range of fuels and have found widespread 

application in industrial processes, for which gaseous fuel has specific advantages. 
_. Biomass updraught gasification systems technically operate satisfactorily on a wide range 

of biomass fuels of varying specifications. Application of the technology is hampered by 
environmental constraints. 

_. Open core gasifiers can operate satisfactorily on rice husks. The technology has the same 
drawback as updraught systems. 

_. Cross draught charcoal gasifiers require tight charcoal fuel specifications. 
_. Biomass down-draught gasifiers require an adequate system design, technical back-up 

and adequate mechanism for operator training. 

Disadvantages of all systems are: 
s- The labour requirement for fuel handling and preparation and 
s- additional labour and material (spare parts) requirements for operation and maintenance of 

the equipment. 

• Pvrolysis 
Pyrolysis is an old technology by which carbonaceous materials are heated in the complete or 
partial absence of air to produce solid liquid and gaseous fuel products. 

Pyrolysis gas is a low or medium energy gas and the best use for it presently is on-site 
generation of heat and power for the process. Charcoal is used for traditional domestic, 
commercial and industrial applications. In addition, there is new drive to use it in char-oil 
slurries and char-water slurries for combustion like the use of similar coal slurries. 

A wide range of processes based on flash pyrolysis have been researched and developed in 
the last few years either to produce liquid pyrolytic oil, bio-oil or to produce chemicals. The 
bio-oil, a form of crude oil, may be injected into refinery flows, readily burnt to produce heat 
or used for power generation. It has been employed for these purpose, but for reasons of 
water and high oxygen content, the oil can not be used directly as a substitute for 
conventional liquid fuels without further conversion or upgrading into transport fuels like 
gasoline and diesel. The production and utilization of the high energy density bio-oil is 
described as the most promising thermo-chemical conversion technology currently. Other 
uses of liquid pyrolysis products are for char-oil slurries for combustion in engines. 

Various pyrolysis techniques are classified on the basis of heating rate: 

* slow pyrolysis producing charcoal; 
- carbonization; 
- conventional pyrolysis; 

* fast pyrolysis producing liquid products at lower temperatures, and gaseous products at 
higher temperatures; 
- fast pyrolysis; 
- flash-liquid pyrolysis; 
- flash-gas pyrolysis; 
- ultra pyrolysis; 
- vacuum pyrolysis; 

* reactive pyrolysis producing liquid products; 
- hydro-pyrolysis; 
- methano-pyrolysis. 

• Carbonization 
Carbonization is a form of pyrolysis in which the production of solid charcoal fuel from 
carbonaceous materials is optimised. 

The process of carbonization follows a general temperature scheme: 

- between 100 °C and 170 °C all loosely bound water is evaporated form the raw material: 
- between 170 °C and 270 °C gases develop (off-gas), containing carbon monoxide, 

carbon dioxide and condensable vapours, which form pyrolysis oil after scrubbing and 
chilling; 
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- between 270 °C and 280 °C an exothermic reaction starts, which can be detected by the 
spontaneous generation of heat and the rising temperature. At the same time, the 
development of CO and C02 ceases but the quantity of condensable vapours rises. 

Once the carbonization process has entered the exothermic phase no more outside heating is 
required. The temperature will rise slowly up to 400 to 450 °C. Carbonization can take place 
batch-wise or continuously. 

There has been experience in charcoal making has with a large variety of raw materials. 
Commonly used materials are wood, sawdust, nutshells, and raw materials deliberately 
crushed, chopped and reduced to fragments , such as sugar cane, bagasse, bark and 
coconut shells. But also agricultural waste products such as cotton stalks may produce a 
good quality charcoal. The raw material depends on the available carbonaceous materials. 

Main determinants for quality of the charcoal are the low ash and moisture content of the raw 
material, low sulphur content and the skills of the charcoal maker. Briquetting can importantly 
improve the quality of the charcoal. 

Some common problems that can influence the feasibility of charcoal making are: 
- transport with regard to the collection of the raw materials; 
- transport to the market; 
- availability of raw materials; 
- uncertain charcoal demand, charcoal must be able to compete with other fuels and 
- difficulties to get skilled labour. 

Environmental problems are common with more traditional charcoal production methods. 
Some problems are the smoke, due to the high moisture content and the high tar content of 
unused gasses and liquids. The liquids may contaminate the direct environment and inhibit 
other use of the area. 

Charcoal making techniques may be classified according to the heating system: 
- internal heating systems; 
- external heating systems; 

In the internal heating system the raw material is partly burned under controller conditions for 
the heat supply required for the carbonization. Several internal heating systems are available: 

- earth mound kilns and charcoal pits 
- concrete and brick kilns 
- metal kilns (portable and fixed) 
- retorts/converters (vertical flow and rotary disc, fluid bed) 

In the external heating system heat is supplied by an external fuel. Two options are possible: 

* the heating gas is not in contact with the raw materials; existing systems are: 
- Bosnic furnace 
- metal retorts 

* the heating gas is in contact with the raw materials; existing systems are: 
- brick retorts ad Schwartz furnace 
- metal retorts (mobil installations and Reichert retort) 

All systems listed are technically and commercially proved. Presently (1991) there are some 
100 concepts and methods known. The methods may be classified into traditional and 
industrial methods. 

Traditional methods of charcoal making are characterised by the following aspects 
- low investment costs; 
- use of construction materials which are at hand on site; 
- low maintenance costs; 
- manpower is not of major concern; 
- normal raw material consists essentially of wood logs or coconut shells; 
- by-product recovery is limited; 
- typical family co-operative activity. 
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The systems used in traditional charcoal making are charcoal pits and earthmound kilns, 
portable and moveable kilns, concrete and brick kilns and kiln designs for waste conversion. 

Industrial charcoal making is characterised by: 
- labour saving; 
- efficient; 
- use of wide range of raw materials including forestry and agricultural waste products and 
- liquid and gaseous products are recovered 

Some types of retorts are: 
- the wagon retort process; 
- the Reichert retort process; 
- the trench SIFIC process and 
- the Lambiotte retort, which is in fact a simplified SIFIC process. 

• Liquefaction 
By means of partial reduction processes liquid fuels can be derived from biomass. 
Liquefaction technology can operate in direct and indirect systems. The indirect methods are 
based on the production of intermediates by pyrolysis and gasification. 

In direct liquefaction there are two leading processes: 
1. low pressure pyrolysis to primary vapour followed by catalytic deoxygenation and 
2. high pressure hydro-liquefaction followed by catalytic hydro deoxygenation. The liquid 

yields can vary from 50-70 percent of the input biomass. 
The raw product oils obtained from direct liquefaction are similar to heavy fuel oils and can be 
used in e.g. boilers. 

Indirect liquefaction technology involves an intermediate gasification step, followed by 
catalytic conversion of the product to liquid. There are two approaches applied for indirect 
liquefaction: 

1. A fast pyrolysis process produces an gas that can be converted into either diesel or a 
gasoline, depending on the catalyst and the conditions; 

2. Gasification leads to the production of carbon monoxide and hydrogen and a minimum of 
hydrocarbons. The synthesis gas produced can be converted into methanol. 

New technologies for gas and liquid fuels from wood and cellulose have been advanced and 
could be introduced into most developing countries. 

• Ethanol production 
The traditional method of producing ethanol is by fermentation of sugars by the group of 
micro-organisms, yeasts. The chemical equation is given by: 

CJi1P 6 (glucose) .... 2C/"f PH (ethanol) + C02 (carbondioxide) 

There are three groups of potential 
feedstock: 

1. SUGAR CROPS: The sugars can be 
simply obtained by crushing the 
stalks, which is a well established 
technology from the sugar 
production industry. (yield: 1 kg .... 
0.48 kg ethanol). 
An outline of the production 
processes is given in the figure. 
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RGURE 0UTUNE OF THE PRODUCTION PROCESS BASED ON SUGAR CANE 

2. STARCH CROPS: starch crops have to be heated with water, under pressure, to break up the 
starch grains. The starch is then broken down into sugars by treatment with enzymes. After 
dilution the process is the same as for sugar crops. (yield: 1 kg .... 0.53 kg ethanol) 
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3. CELLULOSIC MATERIALS: A much more complex treatment is required, because cellulose is 
combined with other chemical compounds, from which it is difficult to be released. No 
commercially viable systems exists as yet for producing ethanol from cellulose. 

The economic viability of an ethanol programme depends upon a large number of factors 
which are country specific. It depends upon a country's financial and technical resources, as 
well as the availability of land and its cropping potential. 

The costs of ethanol production depends upon 3 main elements: 
- feedstock costs; 
- processing costs and 
- the capital investment. 

Generally ethanol is not economic without subsidies. This has certainly been the experience in 
Brazil, where substantial subsidies had to be offered to encourage people to switch from 
gasoline to ethanol. However, an ethanol programme may be justified because of the social 
benefits. Since feedstock production is labour intensive there are good options for the 
creation of rural jobs. 

Care must be taken on the competitiveness of the land use. Other crops, such as rice 
growing could prove more profitable than sugar cane. Furthermore there is a large stillage 
production when producing ethanol which has negative environmental impacts if this is not 
processed in the right way. 

• Economic aspects 
Biomass conversion technologies for heat and/or power generation must be adapted to the 
specific characteristics of available biomass fuel and the type and the structure of the energy 
demand. The technological options and related energy costs are very site specific which 
makes general comparisons and conclusions difficult. This accounts especially for the large 
number of potentially viable options in industrial applications. 

Some important aspects that have to be taken into consideration are: 

_. fuel storage 
Storage of biomass is easy which is an advantage compared with other forms of energy such 
as electricity. However, storage of biomass fuels can give rise to considerable costs, because 
of the low energy density, seasonal production, the sensitivity to weather conditions and the 
biological degradation. Possibilities are open storage, roofed storage or silos/bunkers. 
Important aspects are the accessibility of the fuel, the foundation and in case of open storage, 
good drainage. 

_.drying 
Drying is required to reduce the moisture content in order to obtain a suitable fuel for biomass 
conversion equipment. For very wet materials part of the moisture can be removed by 
mechanical means, such as filter presses. 
Commonly, the fuel is dried in the open air to approximately 20-30% (wet basis) or thermal 
drying processes are available. Pre-heated air can be blown through a more or less air tight 
drying room in which the material is stacked. Shorter drying times are possible with 
mechanical dryers, in which the material is transported through the heated rooms. However in 
many cases thermal drying will turn out to be too costly or energetically infeasible. 

_. sizing of biomass fuel 
In many cases the size of the biomass fuel must be reduced. Sawing and splitting can be 
sufficient. More sophisticated technologies will require hogging or chipping for reduction to 
small and regularly sized wood fuels. Hoggers are unsuitable for inhomogeneous and/or dirty 
raw materials. In those cases hammer mills and drum breakers are used. 

Briquetting and palletizing can be required if the materials are: 
- of low density; 
- fibrous; 
- fluffy, loosely structured (e.g. rice husk) 
- hygroscopic 
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Three types of equipment are available: piston presses (generally suitable for domestic fuels), 
roller mill die presses (suitable for boiler fuels and sometimes fixed bed gasifiers) and screw 
presses (excellent briquettes suitable for boiler furnaces and gasifiers). 

Improved stoves 
The primary use of energy in rural areas is for cooking. Since fuel collection, food preparation 
and cooking consume considerable labour and fuel resources, improved stoves for improving 
fuel efficiency has become an important policy issue in many developing countries. The 
necessity of the introduction of improved stoves has become severe in many areas because 
of fuelwood shortages in combination with environmental problems such as the depletion of 
forests, erosion and even desertification as well as the bad health conditions in the kitchen. 
Cooking on a open fire in the house is often compared with smoking 2 packs of cigarettes a 
day. 

Due to the increased interest of engineers, numerous improved stoves have been developed 
with a varying thermal efficiency between 10 and 45%. Unfortunately many of these designs 
had not been adapted to the local situation. Several programmes failed because of unsuitable 
designs and social or cultural constrains that had not been taken into account during the 
introduction of the stove. 

• Stove design 
The engineering design of an appropriate stove is far from trivial and depends heavily on the 
specific needs of the user, the locally available resources as well as considerations of safety, 
health and comfort. For these reasons no universal design exists, although a limited amount of 
basic designs (10 to 20) can be distinguished 

For cooking, important aspects are the average cooking time of food and water, the way of 
stirring (need for solid construction?), the sizing of the pots and pans, the fuel used, the 
environmental temperature and the place of cooking. 

But cooking may not be the only purpose of the fire. Easily forgotten aspects in the design are 
the additional functions of the cooking fire. In terms of engineering design, smoke is useless 
and heat that is not used for cooking is, is wasted. Other purposes of a cooking fire may be: 
- social meeting place; 
- heating the environment; 
- insect repellent; 
- conservation· of building construction with smoke or 
- drying or smoking of food or crop products. 

• Stove dissemination 
Once an appropriate stove has been developed the dissemination might still prove very 
difficult. Fuel in rural is mostly available at zero or very low costs and the construction of open 
fires and cooking stoves does not involve an appreciable financial cost to people. This will 
constrain the 'natural' diffusion of the stove. One way to deal with this problem is the 
introduction of a fuel efficient and user adapted stove that can be constructed by the local 
people using locally available materials. This will involve large scale training programmes and 
sometimes incentives related to subsidies on material costs. 

Another approach is the introduction of so-called second generation stoves. The designs are 
aimed at lightening the construction, increasing the reproducibility and the suitability for rapid 
manufacture. The philosophy behind the stove is simple. The improved must be able to 
compete with the traditional stove, either in terms of costs or other characteristics, such as 
cleaner combustion, easier in handling, beautiful design (status symbol) or taking up less 
space. 

• Conclusions 
After many experiences with improved stove programmes the following conclusions can be 
drawn: 
- Massive dissemination of improved stoves will improve household conditions and will have 

beneficial effect on the health of the women and children. The savings on fuel will save 
time for fuel collection and time spent looking after the traditional fire. 
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- The introduction of stoves have been severely hampered by socio-economic factors. At 
least two approaches are possible: 

- introduction of designs suitable for manufacture at users's level; 
- introduction of industrially manufactured cheap models. 
In order to be successful in wide spread utilization both approaches require considerable 
input in the form of research, training, project monitoring, marketing and user's incentives. 

BIOGAS 
Biogas is a mixture of methane (CH,J and carbondioxide (COJ with traces of hydrogen 
sulphide (H:fi) and water (Hp). This gaseous mixture is part of a natural biological process in 
which micro-organisms break down organic material. The process is called fermentation and 
requires an anaerobic environment (without oxygen). The overall reaction is represented by: 

CJ-11p 5 + Hp ... 3 CH, + 3 C02 

To obtain biogas the conditions in nature need to be stimulated. This is not difficult. Organic 
material, water and some material containing micro-organisms such as cow dung, are mixed 
together, placed in a leak proof container /digester and left to ferment. After several days 
sufficient menthane will be formed to produce a combustible gas. 

Biogas provides a good fuel from waste products which can be used for cooking, lighting or 
combustion in engines. The effluent (leftover material) is highly nutritious and can be used as 
fertilizer. At the same time the digestion kills many parasites and larvas and prevents 
spreading of diseases. It is even arbitrary which is more important: the production of biogas 
or the production of fertilizer in combination with its hygienic function. 

As such biogas is a good energy source and interesting method to produce fertilizer with an 
additional sanitary impact. Unfortunately the application is often limited by technical, 
economical or socio-cultural constraints. There are several operational conditions to be met. 
The economics are often doubtful as will be discussed in the following paragraphs. 

Operational conditions and precautions 
The micro-organisms are sensitive to environmental conditions, especially temperature, pH 
and air leakage. 

1) Strict anaerobic environment 
All microbes that play a role in the biogas digestion are strictly anaerobic. If oxygen is present 
they stop processing methane (they do not die). Therefore the digester needs to be airtight 
and even small leakages can considerably reduce the methane production. 

Inevitably with charging the raw materials oxygen will enter the digester. But this is a 
temporary problem, because aerobic bacteria will exhaust the oxygen quickly and re-establish 
the anaerobic environment. Adding reductants or seeding (starter) material can further aid in 
this process. 

2) Feeder material 
Any organic material, except mineral oil and lignin can be converted into biogas. Of course 
the gas production rate varies with the type of material. Woody materials for instance are 
ligneous and difficult to break down, whilst cow dung digests readily. Some materials may be 
difficult to collect (like sheep dung) or need pre-treatment (e.g. water hyacinth). Human waste 
is also a good feeder material with an additional hygienic effect, but it's use is often socially 
unacceptable. 

Suitable feeder materials in Vietnam: 
PIG DUNG: suitable but does not contain micro-organisms; pig dung is not as useful as starting 
material, but has a higher energy content than cow dung. 
BUFFALO OR cow DUNG: especially useful to start the digestion, because it is rich in micro
organisms. Some energy is lost because of digestion before it is fed too the digester. 
HUMAN WASTE: suitable, but small quantities and possibly social objections 
POULTRY DUNG: small quantities, suitable while the removes the pungent smell. There is a 
possible negative effect on the pH value if too much is used. 
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WATER HYACINTH: does not contain lignin like most vegetation; suitable in combination with 
waste water treatment: requires pre-treatment 
STRAW, LEAVES, STALKS: contain lignin and require pre-treatment, therefore not recommended 
except in small quantities and with continuous feeding (to clean out the solids). It can serve 
as a supplement when there is a lack of input fuel. 
WASTES (SEWAGE OR DISTILLERY): Biagas in combination with water sanitation, but take care with 
toxid components in the waste (e.g. nearby chemical industry). 

Properties of dung from typical animals are (Fulford, 1988, p.35): 
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Volatile solids is a measure of the organic solids lost when dry matter is burnt (at soo°C or 
600°C). Other measures to define properties of the feedstock or the slurry are the Chemical 
Oxygen Demand (COD) measuring the degree of pollution of the slurry and the Biological 
Oxygen Demand (BOD), an attempt to measure the pollution more realistically. 

Pre-treatment 
Most input will require pre-treatment in order to speed up the digestion. Without pre-treatment 
digestion will take a long time to start or slow down important the digestion process. Cow 
dung is an exception, because the digestion process commences already in the cow. Pig 
dung requires a short pre-rotting period or should be mixed with cow dung. No problems will 
occur with continuous feeding of small quantities. 

Leaves and stalks are rich of cellulose, but have a tight molecule structure and a wax layer 
which inhibited the fermentation. There are two methods for pre-treatment: 

(i) The material is crushed and used as animal feed. By passing through the digestive system 
of the livestock the raw materials become digestible in the biogas fermentation more 
quickly, which increases the biogas production. 

(ii) The material is cut into small pieces and a little lime water and excreta are added. The 
substances are then left to rot (compost), where the wax slowly disintegrates and the 
cellulose becomes soft and loose. This can be done for example on top of the digester. At 
the same time the rotting increases the weight of the material so that it does not float and 
can't form a scum surface in the digester. Due to the fairly high temperature (60 - 70 °C) it 
also kills off insects and microbes in e.g. straw. 

A general disadvantage of the rotting is the loss of energy, because part of the material is 
already decomposed. 

Additionally, to guarantee optimum biogas production, it is important to mix various materials 
to obtain a good carbon/nitrogen (C/N) ratio and to control the dry matter in the digester. 
Experiments (in China) have shown that a C/N ratio of 25-30:1 gives the best biogas 
production. The optimum concentration of the dry matter is 7-9 %. 

3) Temperature 
Theoretically, digesters work most efficiently in the range of 35-38°C. To reach these 
temperatures an external heating system is required. But a heating system is economically 
unfeasible. If the average environmental temperature is over 20 °C the biogas production is 
still considered pood enough. In the temperature range 23-27°C the daily gas yield will be 
about 0.3 m3/m of the digester volume. But if the temperature drops to 13-15°C this yield 
decreases to less than o. 1 m3/m3 of digester volume. 

In tropical areas such as southern Vietnam temperatures are high enough (average 27°C) to 
assure a reasonable gas production throughout the whole year. In sub tropical areas like 
northern Vietnam problems will occur during the winter when temperature drops under 20 °C. 
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Note that the temperature strongly effects the daily gas production, but does not influence the 
total extent of the digestion. Lower temperatures slow down the fermentation, but do not kill 
the bacteria. Experiments have shown that a fermentation cycle of a month at 35°C can take 
up to a year at 15°C. 

4) Acidic value. pH 
The optimum pH for biogas fermentation is 7.0 to 8.0, but varies in the different phases of the 
digestion. During the first phase the pH drops and then rises again, eventually becoming 
constant in about 6 days. At lower temperatures (18-20°C) the pH stabilization takes 14-18 
days. 

Normally the pH requires no adjustment. In cases of bad raw material mixtures, improper 
management or if the normal activity is disrupted, a large accumulation of volatile acids can 
occur. This will lower the pH and decrease gas production. In these cases part of the sludge 
can be withdrawn and the same amount of fresh raw material and water can be added. 
Another possibility for adjustment is adding burned ashes or lime water. With lime, care 
should be taken, for it can destroy bacteria activity and form insoluble calcium carbonate: 

C02 + Ca(OH)2 .... CaC03 + H20. 

The detection of these type of problems require bio-chemical tests which will not be possible 
in rural areas. Experience with the digester and trial and error will mostly overcome the 
problem. 

5) Enrichment with seeding or 'starter' bacteria 
If the fresh material enters the digester with only a few starter bacteria the fermentation period 
will be vety long (more than a month) and the digestion slow and incomplete. In nature the 
amount of biogas (methane) producing bacteria is abundant, especially in sewage. Low 
seeding bacteria containing materials, like straw, should therefore be mixed with e.g. animal 
dung. Another option to enrich the material with microbes is pre-rotting. (see 2 (ii)) 

6) Stirring of digester slurrv 
It is essential to stir the digester evety day to avoid thickening and caking of the scum on the 
surface. If a scum layer is formed it prevents the gas from escaping into the gas holder. 
Stirring also ensures an equal distribution of the digesting materials and prevents setting on 
the bottom of solids. Experiments have proved that stirring can increase the gas production 
with 10-15%. 

7) Controlling the internal pressure 
It has been found that if the internal pressure is too high, the gas production rate slows down. 
In order to avoid high pressure it is better to use a gas holder type that can change the 
column of the gas holder in order to control the internal pressure. 

8) Fermentation inhibitors 
Biogas digestion is a vulnerable microbiological process and influenced by many factors. 
Beside the effects of temperature, pH or internal pressure, many agricultural chemicals can 
influence the fermentation process. Especially the more toxic chemicals can kill bacteria. Even 
traces of these chemicals can entirely disrupt the normal fermentation. This should be 
considered when compounding the raw materials. 
Dung from animals that use medicines especially antibiotics should not be used! Antibiotics 
kill the micro-organisms that take part in the gas production process. 

9) Diagnosis and treatment of defective digester 
Two types of defects may occur: 

a) water /air leakage or corrosion, visible 
b) inhibition of fermentation, invisible 

The first defect is easily discovered and overcome through normal repair measures. The 
second defect is a microscopic phenomenon and can only be analyzed by biochemical tests. 
Some important causes of the defect can be: 

a) concentration of compounding raw material 
b) lack of menthane bacteria 
c) too much acidic raw material 
d) no fresh material fed for a long time 
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Generally in rural areas biochemical analyses are not possible, but the problems can still be 
solved by adding some sludge with a high percentage of seeding bacteria, renewing a part of 
the fermentation matter, stirring and adjusting the compounding of the raw material. 

Biagas for tropical rural areas 
Small rural digesters commonly use animal dung as main input material, which is put into a 
tank, where it is left to ferment and produce menthane (biogas) for cooking and/or lighting. 
The material that remains, the effluent, is highly nutritive and can be used as fertilizer. 
In general small digesters perform three functions: 

1. producing biogas for cooking and/or for lighting; 
2. making fertilizer and 
3. destroying eggs and larvae of parasites in the dung ensuring an environmentally sound 

sanitation system 

Biagas can be the main purpose, but as in China biogas is only a by-product of a fertilizer 
production process. More than 4. 7 million digesters have been installed mainly for fertilizer 
production. The economic feasibility is doubtful if the system is only used for biogas. The 
feasibility of the biogas system is higher when the system combines the production of gas 
with its use for the production of fertilizer. 

APPENDIX F 
CONCEPT CHECKLIST FOR CHARCOAL PRODUCTION FROM WASTE PRODUCTS 
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polluting acid remains in coal 
much smoke, due to high moisture content 

earth kilns a1e likely lo produce charcoal contaminated by dirt 
modifying of chimneys, due to absence of tolerance 
bad fitting of two cylinders (solved by using one cytlnde~ 

using coconuts with a high moisture content, reducing the yield 

quality control is uncertain 
quality of the cotton charcoal is lower than wood cha1coal, which makes ii hard lo compete 

the fields a1e much cracked, endangering air leakage for open kilns 

J:iiffictilt estimating thli•output,. t)e~tise of lack ot·Wci«j weighing facllftjes 
spare parts are '**e · · · · · · 
~allabjlifY ofcotloo ~I~ i~ only during a short Period 
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big range in drying efficiency, based on tradition 
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RESEARCH ACTMTIES ON RENEWABLE ENERGY RESOURCES (1990) 
The description of R&D activities is divided according to the organization of the research (see 
paragraph 2.5.2): 

I state level; 
II ministerial level and 
Ill university level. 

State level 

• National Science Centre in Ho Chi Minh City 
The National Science Centre has a branch in Hanoi, Ho Chi Minh City, Da Lat and Da Nang. 
Da Lat and Da Nang could not be visited. The Ho Chi Minh City branch of the National 
Science Centre or National Centre of Scientific Research, as it is also called, has about 300 
scientists of which about 80 PhD's and claims to be the largest branch, though Hanoi claims 
the same. There are 12 different centres' and 4 not budgeted organizations: 
Institute for Applied Mathematics and Informatics 
Institute for Applied Mechanics 
Institute of Physics 
Institute of Remote Sensing Technology 
Institute of Chemistry 
Institute of Flavour Chemistry and Catalysis 
Institute of Agrochemistry 
Institute of Chemical Engineering 
Institute of Biotechnology 
Institute of Experimental Biology 
Institute of Earth Sciences 
Institute of Ecology Research 

"not budgeted" organisations 
Company of new technology 
Centre for Scientific and Technology Application 
Centre for Investment and Technology Development 

The Centre of Phvsics at the National Science Centre has 15 senior staff members working 
on: 

Solar technology (since 1985); 
Photothermal transformation of solar energy; 
Design and fabrication of electronic equipments; 
Thin films of rare earth metals and their applications and 
Condensed matter theory. 

Most employees have been trained in Western countries and speak good english and/or 
trench. Also there are close contacts with the American Friendship Association, the CNRS in 
France and the Academy of Science in Czechoslovakia and Poland. These are important 
conditions to conduct research on PV-technology. 

Research is concentrated on poly-crystalline and amorphous Silicon solar cells (see text box). 
Work on single crystal Silicon solar cells was finished some years ago. Such solar cells are at 
present produced in the "Morning Star" plant in Hanoi with an efficiency of about 11%. The p-n 
junction is good but there seem to be problems with the contacts. There were no contacts 
between the plant in Hanoi and the physics centre in Ho Chi Minh City. 

1 
Centre is not a popular name because it is associated with a (small) department and the word institute is 

preferred. 
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Also commercially purchased solar cells 
are encapsulated at the institute. The 
reasons are that the panels tested at the 
institute have degraded too quickly and the 
size of the panels was not appropriate for 
their application. 

The group is also involved in a number of 
projects with direct application of solar 
energy: 
_. Solar lamps ( 4 lamps of 40 Watt) have 

been constructed as •surgery lamps" in 
case the electricity supply in the 
hospital is down, which happens 
frequently. The hospital was very 
pleased with the systems bur could not 

Poly~()ry~ta111h~· ~fid··~M6i~hou!i Sili~n •• oe11~ .<••••• ·•·•········ 
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afford more systems (cost about$ 1000 each); 
_. Portable receivers and transmitters powered by solar energy have been developed. The 

system is used by the police and has a 10 Wp panel (0.15 m2
) and a 10.B V(DC)/600 mAh 

battery; 
_. Solar cookers have been developed; 
_. A 300 Wh solar power station has been installed for a commercial video house at an island 

near Ho Chi Minh City; 
_. One solar clock has been installed at a school. 

In the village Phuoc Vinh Au in the Cu Chi district 15 families have got solar panels for lamps 
and radio. In addition two families have got a Television set and one school has been 
equipped with two clocks. 

The Bio-technology Research Centre conducts or has a.o. conducted research on the use of 
the molasses of sugar cane, rice straw and rice husk. 
(1) The molasses can be fermented to baker's yeast (4 kg molasses .... 1 kg yeast). A private 

industry in Ho Chi Minh City produces 5 tons/day enough for the consumption in Ho Chi 
Minh City (French bread is commonly sold in the street) and some exports to Da Nang and 
Cambodia. 

(2) The fermentation to alcohol is possible, but the price is not competitive with oil fuels. 
There are several small alcohol distilleries producing alcohol for consumption. The 
bagasse is also used for heating. 

(3) A new technology converts 7 kg of molasses into 1 kg of citric acid. The research is still in 
initial phase. 

Rice straw can be used for: 
(1) mushroom cultivation for the domestic market (10 kg straw .... 1 kg mushrooms). The 

consumption of mushrooms is high, which partly caused by the buddhists who are not 
allowed to eat meat for several days a months. There are experiments with the cultivation 
of the European type of mushroom in Da Lat for export (to Japan). The high transport costs 
both for the straw and the mushrooms are the main problems; 

(2) fuel for cooking. Straw is commonly used for cooking in the north. In the south there it is 
not commonly used for cooking because of tradition and there still enough wood fuel The 
straw is often burned at the land or used as fodder. 

Rice husk is used for: 
(1) steam production for local alcohol distillation (using hundred of tons/day) and 
(2) fuel for cooking. 
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In 1990 the centre was investigating the garbage problem in Ho Chi Minh City and was 
looking for a low cost solution. A vety low cost biogas system was being examined. Also the 
combined production of algae with biogas, such as at the polytechnic university in Ho Chi 
Minh City, was looked into. There is a 3 year programme going on with France and there are 
contacts with Switzerland. Further contacts exist a.o. with the University of Agriculture and 
Forestty and the polytechnic university in Ho Chi Minh City. Surprisingly, hardly any contact 
seems to exist with the Hanoi branch. 

Noteworthy is the fact that only 10% of the total budget is provided by the government 
(± $ 1500 per year). Ninety per cent is earned through direct contracts. 

• National Science Centre in Hanoi 
The NSC in Hanoi is one of the largest research centres in Vietnam is well equipped and 
known for the highly qualified research. Activities on renewable energy are limited. 

Solar water heaters have been installed at 5 kindergartens for bathing. The system has a flat 
pipe collector with an output temperature of 40-50°C. The capacity is 400 - 500 litre/day {18 
m2 collector). 

A solar thermal refrigerating system is used for storage of products and ice production 
(temperature about 5°C). The systems uses the principle of expansion of NH3 for lowering the 
temperature. With an average solar radiation of 700 W/m2 the system can produce 10 kg 
ice/day. Still in research phase. Further initial research is concentrated on a solar 
air-conditioning system. 

No further specific renewable energy activities are carried out, though the scientific and 
technological basis for advanced renewable energy systems is present. The physics 
department has some interesting research on rare earth materials, and has been involved in 
thin film technology, though not for the production of photovoltaic cells. 

• National Institute of Atomic Enerav in Da Lat 
The main activities of the Nuclear Research Centre, as the institute is also called, are 
concentrated on radioactivity measurements and research. Nuclear power generation is not 
expected for the next 20-30 years. There are various contacts with the industty helping them 
with performance measurements and measuring equipment for e.g. machine control and water 
quality. Formerly the centre did conduct research on solar water heating systems and biogas 
digesters. The research was ceased, because investment costs of the systems were too high 
to be feasible. 

Ministerial level 

• Ministrv of Energy - Institute of Enerqv in Hanoi1 

The Institute of Energy in Hanoi was established in 1976 as a combination of the Institute of 
Energy and Electrification and the Research Institute of Electrical Engineering. The institute is 
concerned with the energy planning of Vietnam and consequently with solving all kinds of 
energy problems. The institute is the representative office of the Ministty of Energy. There are 
18 departments and research centres. 

The main task, an integrated energy planning comprises the planning and development of the 
electricity network, coal, oil and research on renewable energy technologies. The national 
programme on energy planning for 2000 - 2005 includes the evaluation of the energy potential 
and an analysis of the energy demand with forecasts up to 2000 - 2005. 

1 
The Renewable Energy Centre appeared also a part of the Hanoi National Institute of Technology. This may be 

another name for the National Science Centre, thus being an institute at state level and not at ministerial level. 
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The Renewable Energy Research Centre was founded in 1986 and is directly working on 
renewable energy sources. In 1989 there were 55 employees working in four sections; the 
section of solar energy, wind energy, biogas & biomass energy and the section of 
combustibles and improved stoves. The main aim of the centre is "to apply scientific and 
technological advances in renewable energy so as to serve the spiritual and material needs of 
people living in rural, remote and mountainous areas and to make a contribution to the 
preservation of the environment by limiting the destruction of forests and preserving the 
ecosystem. 

The Centre was studying the following issues (1989): 
1. The design and manufacturing of micro-hydro electric turbines with an output varying from 

0.5 to 100 kW for urban, remote and mountainous regions (head 2-8 metres, flow 
discharge 80-200 litre/second); 

2. The design and manufacturing of generator dynamos with an output varying from 0.5 to 5 
kW for these hydro-electric units; 

3. The design and manufacturing of solar collectors for drying agricultural products and 
food, water heating and cooking; 

4. Improvements in diesel motors for the use of biogas to replace diesel and 

5. The manufacturing of thermo-electrical batteries and solar cells to generate electricity for 
lighting and other purposes; 

6. Refrigeration by means of solar cells; 

7. The use of geo-thermal energy for the drying of agricultural products. 

During the interview with a number of staff members the following the current activities were 
further explained: 

Biomass To reduce deforestation, energy conservation is important. Improved stoves have the 
highest priority in this respect. The stoves have to be implemented both in rural and urban 
areas. Laboratory test showed an overall efficiency of 13-15% of the traditional stoves (north of 
Vietnam) while improved stoves had an efficiency of 28-32% using the same testing procedure 
(using rice straw). With 1 kg rice straw 9 and 20-24 litre water could be boiled with the 
traditional and improved stove respectively. 

Bioqas Installation of more than 200 fixed (sphere dome) under ground digesters (Chinese 
type), in rural areas with a capacity between 3.6 - 10 m3 for cooking and lighting. Other 
floating domes with steel cover have been constructed, but are more expensive than fixed 
domes. Beside animal (mainly pig) dung, rice straw, rice husk, water hyacinth and the skin of 
bananas and pineapples are used as input material. The main problem is the high cost price. 
Only very rich farmers can afford the digester. There were no maintenance and air leakage 
problems. 

Wind In 1990 twenty windpumping systems (head ± 1 m, diameter is 4 m and the capacity is 
20 m3/hour at 4 m/s) had been installed in Da Nang Province for salt production. A wind 
power generator of 100 Watt has been developed for family use for lighting (price ± $ 300 
while the average annual income estimated between $ 100 - $ 200). Another windpump (10 
meter head) is being tested (lift of 1 m3/hour at 3 m/s). 

Solar enerqv Solar water heating systems have been installed in 10 hospitals (average output 
temperature 70 - 75°C, max 100°C, with a capacity of 48 litres per day for small systems 
(collector area 0.8 m2

) and 2000 litres/day for larger systems (10-20m2
). 

Solar distillation systems have been tested (a capacity of 5-6 litres/m2 per day with the use of 
sand and 4 litres/m2 with the use of metal, price about$ 15). A solar drying system is being 
tested. 
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• Ministry of Energv - Institute of Energv in Ho Chi Minh Citv 
The Institute of Energy in Ho Chi Minh City is mainly involved in electricity planning for power 
company no. 2 beside some minor activities on renewable energy systems. Propaganda, 
applied research and training in renewable energy systems for the Committee of Science are 
the main tasks. Theoretical research problems are solved through contacts with the 
polytechnic university in Ho Chi Minh City. There are or have been contacts with India, China 
and France and the institutes have been involved in some UNDP and ESCAP projects. 
Facilities are poor and activities on renewable energy seem to have decreased considerably. 

Wind Training has been given for the implementation and operation of windmills for drinking 
water. In every province about 1 to 3 mills have been installed (head = 10 m, capacity 
1 m3/hour at 3 m/s, diameter = 2.5 - 2.6 m). The implementation faced many problems, of 
which the low wind speed was most important. 

Mini-hydro three units of 200 kW each have been installed, not grid connected. 

Solar water heating One water heating system with a 12 m2 panel and an output temperature 
of 70°C has been installed at a hospital. About 1200 litres of warm water could be supplied in 
a day. The solar collectors were relatively expensive because of the use of glass. 

Biagas Several digesters have been installed in 10 provinces for cooking and lighting. The 
size of the digester ranged between 2 and 10 m3

• At first the indian type digester was used, 
which turned out to be too expensive. Now reinforced concrete digesters are used. Some of 
these have shown air leakages. In Ho Chi Minh City 400 - 500 have been installed. High 
investment costs and the lack of dung were the main problems. 

• Ministry of Education and Training 
The Ministry does not have a special ministerial research institute, but co-ordinates several 
renewable energy projects and is given the task of the planning of renewable energy 
resources. The exact planning structure is not clear. The projects are listed in one of the 
following paragraphs. 

• Ministry of Construction1 
The Centre of Appropriate Technology Transfer of the Ministry of Construction has been 
involved in solar drying of concrete and the implementation of wind pumps in rural areas. The 
implementation of Wind pumps is part of the project "planning and development of rural 
areas• (VIE/86/020) in which 3 communities are selected for transfer of appropriate 
technology. The coastal region (Don Son - Hai Phong) in the red river delta was selected for 
the installation of windpumps for irrigation. The windpumps could be produced by a local 
factory. (Some data: average wind speed 4.5 m/s, water resources at 12 meter depth, the 
farm size is 1 - 1.5 ha). The team of the Ministry of Construction will co-operate with the 
Renewable Energy Centre of the Hanoi Polytechnic University. 

• Ministry of Forestry 
The Ministry of Forestry is important with regard to the biomass problem. Biomass fuel 
shortages are directly related to the condition of the forests in the specific areas and should 
be solved in co-operation with the Ministry of Forestry. According to the Institute of Energy the 
Ministry of Forestry has been involved with fuel wood and charcoal gasification. Co-operation 
with Czechoslovakia which ended in 1986. 

1 
Also called the Ministry of Building 
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• Ministry of Transport and Communication 1 

The Applied Centre of Science and Technology of the Ministry of Transport has already 
installed 450 windmills for 50 - 500 Watt power generation (diameter 2 meter). Detailed 
information was not available. 

University level 

• Po/vtechnic University in Ho Chi Minh City 
The university has about 1000 employees, 5000 - 6000 students, 50 departments and 6 
centres. There are two centres involved in renewable energy: 
1. the Centre for Thermal Equipment and Renewable Energy 
The Thermal Centre was founded in 1986 and besides teaching, the centre is engaged in the 
research and development of thermal equipment. The centre includes a factory with 40 
employees, construct among others: 

steam generators for clothes steaming or power generation. The generators use coal, oil 
or benzin and have different sizes. There appears to be an interesting potential for using of 
biomass fuels; 
wind pumps (head = 2 metre) and 
refrigerators using electricity (20,000 W); 

Other developed systems are: 
* a large solar dryer: The implementation is restrained by the high price and the solar drying 

need during the rainy season, when there is little sun; Rice drying on the street is for free, 
thus a solar dryer can not easily compete. 

* solar distillation systems of 0.7-1 m3 with a capacity of 5-6 litre/daym2 are used in coastal 
areas, inland and in areas with acidic water in Mekong Delta. The capacity these systems 
is generally very low and therefore the system is not popular. 

* A solar cooker has been constructed, but the cooker is unpopular, because the costs are 
high, Vietnamese are not used to cooking in the open air, the living place is too small for 
proper maintenance and the aluminium used fades quickly. Besides cooking is only 
possible at certain times. 

* small scale wind mills are developed for pumping drinking water (most important), 
irrigation and salt production. The cost of the equipment is high, because of the costs of 
the mill and the storage requirements. Three wind mills were tested at a testing field 
nearby Ho Chi Minh City. Some technical problems are 
- braking of the moving parts because they are not suitable; 
- determining what pump should be used is difficult, because there is no insight in 
available pumps; 
- testing period too short, resulting in problems after some months of operation and 
- durability problems. 
Another general constraint is that the windspeed is the least during the dry season when 
water pumping was most required. 

2. the Centre for Water Supply and Environmental Sanitation 
The Centre has about 15 employees and is essentially working on water sanitation, the 
installation of water supply systems and waste water treatment. Activities on biogas only for 
cooking have largely stopped and emphasis is put on the use of biogas in combination with 
water sanitation through waterhyacinths and algae breeding. The formerly installed digesters 
(mainly fixed continuously fed concrete domes of 10 - 20 m3

) cost some $ 350, about 2 -3 
times the price of the 3 - 5 m3 digesters developed in Can Tho. In some cases air leakage 
due to cracks in the dome formed a serious problem. For the use of biogas for cooking the 
following problems were identified: 

1 Current name: Ministry of Communications, Transport and Post Office 
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1. Some feeder material is not suitable; 
2. The quality of the gas is low because of 
the high C/N ratio; 
3. some of the digesters don't work or work 
badly; 
4. Lignin containing materials can not be 
used in small scale digesters; 
5. The lack of skills; 
6. The lack of lamps and gasburners and 
7. Difficulties in maintaining the floating 
dome type digesters. 

• Polvtechnic Universitv in Hanoi 
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The university has 31 departments and there is a special Renewable Energy Centre which 
co-operates with 10 departments. In 1990 the centre had 7 (real) staff members of which 5 
with a Doctor degree and 2 admitters. The Centre has co-operates on a number of issues with 
the Institute of Energy in Hanoi. Other Co-operation exists with the Ho Chi Minh City 
Polytechnic University (DP jVIE/87 /023) and the Ministry of Construction (project VIE/86/020), 
and there are some contacts with the Renewable Energy Centre in Can Tho (biogas). 

Stoves Research on improved stoves for rice straw in Thai Binh, Quang Ngai and Thanh Hoa 
province. Some improved charcoal and woodstoves models are available which should be 
implemented in Hai Hung, Thai Binh, Ha Nam Ninh and Ha Bae province as well as in Hanoi. 
There is an idea for a project with the self building of woodstoves. The savings of already 
implemented models are about 30-40% of the total fuel. There are no contacts with 
manufacturers. 

Biogas It is intended to implement the biogas cycle in the middle of Vietnam such as has 
been practised by the centre in Can Tho. The capacity of the used digesters is mostly 3m3

, 

5m3 and goes up to 50m3
• The costs of the 3m3 digesters are between $120 and $150 (1989, 

$ 1 "'4000 Dong). 

PV A programme started in 1986. The initial effort of own production failed and current 
activities are focused on the testing of imported modules (poly and mono crystalline Silicon) 
and trying to find the cheapest cells. Imports from USA, Canada, France, Taiwan and Japan. 
The systems are used for tele-communication and lighting. 

Solar drving Low temperature systems (increase in temperature between 10° and 70° C), 
2m2 modules. The system has been tested for the drying of medicine and export crop (6m2

), 

rice drying (30 m2
), industrial concrete drying (40 - 50m2

) and rice paper drying (rn2). The 
concrete drying system (frame work for housing) has been in operation since 1986 and 
proved feasible. 

Solar water heating A Solar collector has been installed in a hotel in the centre of Vietnam 
(,f.T = 16 - 20°). A 2 m2 model with 45 °C temperature increase is being tested. 

Wind energv There is one test model for 500 Watt electricity generation (at 8m/s windspeed), 
diameter is 3.5 meter and the costs are about$ 600. Main problems are the high investments 
and some bad quality magnet (imported from Poland). The system is intended to be used in 
Quang Ngai, Ha Nam Ninh and Hanoi. 

Small hvdro power Several hydro power systems have been installed. Fifty to sixty units 
ranging from 10 - 100 kW and twenty smaller units (0.5 - 5 kW) have been installed. The 
manufacturing of the models started in 1987 (manufacturing takes place at the university). The 
costs of the small units are $ 600. Main problems are the lack of marketing and contacts with 
industry for large scale production. The largest unit in Tay Nguyen has a capacity of 400 kW. 
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• University of Agriculture and Forestry (Thu Due) 
The University has been established in 1959 and is regionally focusing on the mid and 
highland area from Ho Chi Minh to about Nha Trang. The departments are involved in fishery 
(a.o. fresh water fish), forestry (a.o. reafforestation), economy, farm machinery, agricultural 
economics (a.o. soy bean, rubber, coffee, tea, black pepper, maize, groundnuts and mango), 
animal husbandry (a.o. biogas slurry for algae production and sugar molasses and top of 
sugar cane for dairy cattle), factory medicines and basic sciences. 

In 1990 there were about 300 staff members and 3000 students. The education takes 41h to 5 
years. Of the staff members 10% has a Doctor's (compare Ph.D.) degree. The division of basic 
sciences is involved with irrigation (use of diesel pumps, 1.5 meter head) in the mekong delta. 
Main problems are the salinity of the water (intrusion of sea water during dry season) and the 
co-operation between the farmers. 

Except for some biogas and former activities on rice husk gasification there are no specific 
activities on renewable energy. The university has seemingly good qualified staff and a special 
language training institute. The knowledge of foreign languages is surprisingly well compared 
to other institutes. 

• Centre for Renewable Energy of Can Tho University 
The biogas group was formed in March 1985 as a component of the Biological Nitrogen 
Research Centre. The Renewable Energy Centre was founded in October 1987. 

Bioqas Up to 1990 about 110 digesters (mainly 3 m3 for cooking and lighting) have been 
installed near Can Tho and 20 in remote areas. The Centre is well managed and situated in 
the middle of the Mekong Delta with close contact to the farmers/the customers. Applied 
research was conducted at o. 7 - 1 m3 digesters for lighting in remote areas and improvement 
of the efficiency of the 3 m3 digesters. 

Emphasis is currently put on the closed farming system with orchards, a fish pond and animal 
housing. In this way biogas becomes more feasible, because the slurry is used as fertilizer 
increasing the production or as food for poultry, fish and shrimps. The fishes as well as pig 
meat (in the long run) can generate additional income. Automatically one of the major 
problems, the lack of feeding materials is overcome by having pigs. 

The digester is made of concrete and chicken wire and has a flat dome. The system is daily 
stirred (to prevent scum) and continuously fed. There are no technical problems except for 
some corrosion in the gas pipes. The digesters require service once or twice a year which is 
also carried out by the Centre. The main problems are: 

the relatively high and instable price of pig fodder. The installation of digesters reduced 
from 10/month in 1989 to 1/month in 1990, probably because of the price increase; 
the systems can only be afforded by the rich farmers; 
the lack of service capacity of the centre with further expansion of activities .... largely 
overcome through concentration of activities in a number of areas. 
the centre is still very new and lacks experience; 
lack of personnel; 
the centre carries out every step of the process itself, which is complex and puts pressure 
on the labour; 
lack of marketing; 

Still the research and development of the systems is promising and well organised with 
relatively cheap digesters ($ 50 to $ 70). Medium scale digesters (25 m3

) have been installed 
at three farms, but there was a lack of dung and the large farms had no use for the gas. 

Solar thermal 
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Beside biogas the centre works on the use of solar energy for water heating in rubber bags 
(60°C - 100°C), which can be used for pigs. Also solar water distillation for coastal areas and 
solar rice drying are investigated. The same problems occur as on other centres: the small 
capacity of the solar distillation systems and solar rice drying is too expensive. 

The drying of rice reduced the moisture content from 25% to 14%. The price of 1 kg wet rice 
was 600 (± $ 0.10) and it cost 60 - 100 Dong to dry the rice. Thus the energy price is 10-20% 
of the total price. This is relatively cheap but still drying on the street seemed preferred. 

Other organizations and institutes' 

• Institute of Space Phvsics and Remote Sensing Technology (Ho Chi Minh Citv) 
There are about 20 people (6 senior scientists) working in this institute on (Hasselgren, 1990): 

Dynamical and electro-dynamical processes in the atmosphere and their role in radio 
propagation and 
Remote sensing techniques and applications. 

The institute processes satellite and airplane pictures for geographical, agricultural and 
economical applications. Satellite pictures are obtained from LANDSAT, SPOT and sowus. They 
are also involved in computerization of communication systems. 

• Institute of Ecology Research (department of National Science Centre. Ho Chi Minh Citv) 
About 20 people are engaged in studies of forestry protection, city waste water, regional 
economic developments with respect to agriculture, fishing etc. (Hasselgren, 1990). 

• Forestry Inventory and Planning Institute (Hanoi} 
The institute has satellite pictures and a self developed computer programme showing the 
vegetation and land use in Vietnam. These pictures and the programme can be bought. 

Also the General Statistical Office in Hanoi or Ho Chi Minh City and the Meteorologic institute 
in Hanoi may have interesting information on energy relating subjects. 

1 
The following institutes have not been visited. 



APPENDIX H 
ADDRESSES 

United Nations Department of Technical Co-operation 
for Development 
1, United Nations Plaza 
New York NY 
10017, USA 

Trinh Quang Dung 
Dipl. Engineer - expert on solar energy 
Photovoltaic Department 
Academy of Sciences, Centre of Physics 
1 Mac Dinh Chi Street, Q. 1 
TP. Ho Chi Minh City 
Tel: 22028-22246 

Nguyen Ngoc Thao 
Vice Director 
Bio-technology Research Centre 
1 Mac Dinh Chi Street, 0.1 
Ho Chi Minh City 
Tel: 94n1 
Telex: 811268NCSR-VT 

Nguyen Van Uyen 
Director 
Bio-technology Research Centre 
1 Mac Dinh Chi Street, Q.1 
Ho Chi Minh City 
Tel: 94n1 - 96497 
Telex: 811268NCSR-VT 

Pham Quang Du 
Director 
Institute of Refining and Petrochemical, General 
Department of Oil and Gas Vietnam 
7 Mac Dinh Chi, Q.1 
Ho Chi Minh City 
Tel: 91323 - 24412 

Pham Chi Cuong 
Department of International Co-operation, Ministry of 
Education and Training 
49 Dai Co Viet Str. 
Hanoi 
Tel: 62396 
Telex: 412-262-BHD-VT 

Vu Van Trieu 
Department for Scientific and Technical Cooperation 
with Foreign Countries 
State Committee for Sciences 
39 Tran Hung Dao 
Hanoi 
Tel: 63388 

Truong Cong Vinh 
Committee for Sciences 
244 Dien Bien Phu, Q.3 
Ho Chi Minh City 
Tel: 90860 
Telex: 8278 COSATEC HCM 

Nguyen Dinh Huynh 
Dipl. Engineer - Physicist 
Photovoltaic Department 
Academy of Sciences, Centre of Physics 
1 Mac Dinh Chi Street, Q.1 
Ho Chi Minh City 
Tel: 22028-22246 

Hoang Anh Tuan 
Chairman 
Committee for Sciences of Ho Chi Minh City 
244 Dien Bien Phu, Q.3 
Ho Chi Minh City 
Tel: 90888 
Telex: 811278 COST- VT 

Nguyen Phuong Que 
Civil Engineer 
Energy Centre. PC 2 
32 Ngo Thoi Nhiem 
Ho Chi Minh City 
Tel: 99801 - 99757 

Pham Tien Khoa 
Director External Economic Activities 
Power Company No.2 
72 Hai Ba Trung 
70100 Ho Chi Minh City 
Tel: 97150 - 99680 
Telex: 811220 VPC2 VT 
Fax: (84) 99680 

Thomas Duerst 
Managing Director 
Shell Exploration and Production Vietnam B.V. 
21 Pham Ngoc Thach, Q.3 
Ho Chi Minh City 
Tel: 92932 - 92933 
Telex: 811494 Shell VT 

Nguyen Cong Van 
Vice Director 
Renewable Energy Research Centre 
Hanoi National Institute of Technology 
Tel: 62656 

Nguyen Hien 
Assistant Director 
Centre for Renewable Energy 
University of Can Tho 
Hau Giang - Vietnam 
Tel: 22757 

Do Ngoc Quynh 
Biogas Project Leader 
University of Can Tho 
Hau Giang - Vietnam 
Tel: 20237 
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Vo Trong Tri 
University of Can Tho 
Ho Chi Minh Liaison Office 
3 Cong Truong Quoc Te 
Ho Chi Minh City 
Tel: 91244 
Main Office: 
Can Tho, Hau Giang 
Vietnam 
Tel: Can Tho 35428, 20237 

L. M. Triet 
Director 
Research and Training Centre for Water Supply and 
Environmental Sanitation 
Ho Chi Minh City Polytechnic 
268 Ly Thuong Kiet, Q.10 
Ho Chi Minh City 
Tel: 52442 
Telex: 8555 DHBK HCM 
Fax: 84.8.50891 

Nguyen Van Chung 
Engineer, Head of International Cooperation 
Department 
Institute of Energy 
Khuong Thuong, Dong Da 
Hanoi 
Tel: 63353, 63311 
Telex: 412317 - INSEN - VT 
Fax: 84.4.63311.INSEN VF 

Ngo Due Lam 
Doctor of Science and Technology 
Dep. Director 
Ministry of Energy, Institute of Energy 
Khuong Thuong, Dong Da 
Hanoi 
Tel: 62453 

Nguyen Nang Dinh 
Laboratory of Thin Film Physics and Technology 
Academy of Sciences of Vietnam 
Institute of Physics 
Nghia Do, Tu Liem 
Hanoi 
Tel: 58333 I 336 
Telex: 4525 ACAVINAVT 

Nguyen Huu Mai 
Director 
Energy Research Institute 
National Centre for Scientific Research of Vietnam 
Nghia Do, Tu Liem 
Hanoi 
Tel: 43341 
Telex: 411525 NCSR VT 
Fax: 84.4.52483 

Lars S. Adermalm 
Field Officer 
Deputy to the Country Director 
UNDP 
27 - 29 Pho Phan Doi ChauF.O. Box 59 
Hanoi 
Tel: 57495 - 57318 - 54254 
Telex: 411417 UNDP VT 
Cable: UNDPEVPRO - HANOI - VIETNAM 

Tran Trong Phung 
Programme Officer UNDP - Hanoi 
27 Phan Boi Chau 
Hanoi 
Tel: 57495 - 57318 
Telex: 411417 UNDP VT 

Le Quang Nghia 
Administrative Assistant 
UNDP j OPE Liaison Office 
2 Phung Khac Khoan, Q.1 
Ho Chi Minh City 
Tel: 95821 - 95965 
Telex: 8269 UNDP HCM, 811269 UNDP HCM 

Ngo Quang Huy 
Deputy Director 
Dalat Nuclear Research Institute 
217 Nguyen Trai (office in HCMC) 
Tel: 93n5 

Mr. Bong 
Chairman of the State programme on Renwable 
Energy 
State Committee for Sciences 
39 Tran Hung Dao 
Hanoi 


