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I. INTRODUCTION MODELS
1.1. Introduction
Corncob is the source of agricultural waste, equal to about 25% of maize
grain productivity. In Vietname, corncob is considered a useful by-product to be
harvested and mainly used as a fuel in household activities. However, the area and
yield of maize are increasing along with corncob redundancy due to not being
used up and the ineffectiveness of corncob utilization. So the corncob has become
a source of waste that is difficult to handle resulting in environmental pollution.
Although the corncob contains material that can be benefit the society, its
real value is often overlooked due to the high costs of gathering, transporting and
processing technologies to make possible efficient utilization. Burning the
corncob in the open air is causing environmental pollution resulting in human
health problems and is also a loss of resources. If this waste resource can be used
to enhance food production or biofuel production, it will no longer be a source of
waste but become a new resource of raw materials.
Ha Giang, a highland province in the northernmost border of Vietnam, has
a particularly important strategic location with the total natural area of 7,945 km2,
the popular in 2018 reached 846,531 people, mainly ethnic minorities such as
H’Mong, Tay, Dao, Nung…. Agricultural production plays an important role in
the province’s economic structure, of which maize is the main crop. In 2018,
maize production reached at the area of 53,910 ha and the productivity of 192,130
tons. The great amount of corncob discharged after haversting, about 50,000 tons,
has been mainly used as a fuel for living activities or for fertilizer and garbage.
So the utilization of corncob hadn’t brought high efficiency and also caused
environmental pollution.
In order to contribute to the effective use of corncobs in households in Ha
Giang province, we conducted “Building models of producing fuel from corncobs
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and using the fuel in living activities and production in Ha Giang province” under
the project “Promoting biomas energy for agricultural communities and rural
development in Asean region”.
1.2. Objectives
- Reducing environmental pollution caused by corncobs that are not
processed after annual harvest, contributing to climate change response and using
energy sustainably.
- Diversifying fuels, creating a new resource of fuel for drying agricultural
products, reducing fuel costs in daily life, and meeting the daily demand of
farmers.
- Proposing solutions for improving the efficiency of using corncobs
contributing to life enhancement and incomes for farmers.
II. BACKGROUND MODELS
2.1. Corncobs – Biomass energy sources in Vietnam
Biomass is biological materials that come from life or living organisms on
the earth. Biomass is organic matter, most of which are plants, considered as a
renewable energy source, can be used directly or indirectly, can be in a single
form or converted to another form of energy. Using biomass as a fuel will not
deplete supplies because of its short recovery time. So, biomass is considered as
a renewable energy source in the future.
Biomass energy is the term used to refer to any non-fossil material and
classified as an organic form or made of materials of plant origin.
Biomass energy reduces dependence on fossil fuels, greenhouse gas
generation and minimizes environmental pollution. Waste management and using
a variety of crops for fuel will support farmers in agricultural production and
create fresher alternative fuels or substances. However, biomass fuels have lower
energy than fossil fuels.
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Along with the increase in maize productivity and production in the world,
the management of maize by-product is becoming an issue but also opens up many
opportunities including corncobs. In traditional cultivation, the corncob was
usually brought into the house for cooking. In recent times, it has been left and
burned on the slash-and-burn fields in the mountainous provinces due to the far
distance of the house, affecting environment and human health.
Corncob is the main source of agricultural waste left after harvesting with
a large amount equal to about 25% of maize grain productivity. However, It is
rarely used but mainly used as auxiliary fuel in household activities or as manure,
garbage, so its use efficiency is not high, causing environmental pollution.
Corncobs are difficult to decompose. They are almost discharged into the
environment or dried for fuel for people’s daily life. Only a small amount of the
corncob is used as microbiological fertilizer or as growing medium for
mushrooms. This not only wastes the resource but also pollutes the environment.
Due to the increasing climate change, it is necessary to use alternatively
agricultural wastes for energy applications. In constract to the use of maize stalks,
the use of post-harvest by-products for the production of biofuel or fuel can create
a renewable energy source while avoiding risks to food sercurity.
Morphologically, the corncob is surrounded by a layer of corn husk outside.
The core in the center of the corncob is spongy and surrounded by a hardwood
ring formed in the middle. The main components of the corncob are cellulose,
hemicellulose and lignin, so it is difficult for microorganisms to decompose.
Studies have shown there is the ability of separating water-soluble amino acids of
the corncob due to its porous structure and component of polymers thanks to
cellulose, hemicellulose, pectin, lignin and protein.
- Cellulose is a polisaccharide of the α-glucose (C6H7O2(OH)3)n connected
by 1,4-glycoside to form cellulose microfibers. The mass molecule of the
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cellulose is very large, ranging from 10,000 to 150,000u of the cellulose
microfibers, which has a layer of hemixenolulose around it attached to other
microfibers. Cellulose circuits are linked by hydrogen and Van Der Waals
bonding. Due to the lack of side chains or branch chains, cellulose is a semicrystalline polymer that contains both the crystalline phase and the amorphous
phase. Hydrogen bonding between cellulose chains and the Van Der Waals force
among glucose molecules results in the formation of tightly bound crystal regions.
In contrast, the cellulose is not closely linked in the amorphous region, so it is
susceptible to attack.
- Hemixenlulose: Basically, hemicenlulose is a polisaccharide like
cellulose, but the number of links is less. Hemiceneolulose often consists of many
types of chain links and contains acetyl and methyl substituent groups.
- Lignin: Lignin is a polymer made up of phenylpropan chains. Lignin acts
as the connector between hemixenylulose and cellulose.
In Vietnam, maize is an important food crop, contributing to food security,
nutritional security and economic development in the past decades. From 1990 to
2018, the maize yield and productivity increased, respectively, from 2.11 tons/ha
to 4.8 tons/ha and from 0.67 million tons to 4.76 million tons, contributing to
ensuring national food security and raw materials for the processing industry,
pharmaceutical industry, light industry and animal feed.
Corncob is a by-product of maize production in huge quantities, about 1.3
million tons in 2018. For a long time, rural people have used the corncob for fuel,
animal feed, medium for growing mushrooms ... Although the corncob contains
material that can be benefit the society, its real value is often overlooked due to
the high costs of gathering, transporting and processing technologies to make
possible efficient utilization. Burning the corncob in the open air is causing
environmental pollution resulting in human health problems and is also a loss of
resources. If this waste resource can be used to enhance food production or biofuel
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production, it will no longer be a source of waste but become a new resource of
raw materials.
Table 1. The area, yield and productivity of maize production in Vietnam
(1990-2018)
Year

Area (1000 ha)

Yield
(quintals/ha)

Productivity
(1000 tons)

1990

432.0

15.5

671.0

2011

1,121.3

43.1

4,835.6

2012

1,156.6

43.0

4,973.6

2013

1,170.4

44.4

5,191.2

2014

1,179.0

44.1

5,202.3

2015

1,179.3

44.8

5,287.2

2016

1,152.4

45.5

5,246.5

2017

1,099.5

46.5

5,109.6

2018

1,039.0

48.0

4,756.7

Source: General Statistics Office, 2019
3.2. Natural and socio-economic conditions, and agricultural production in
Ha Giang province
2.2.1. Natural conditions
2.2.1.1. Geographical location
Ha Giang, a highland province in the northernmost border of Vietnam, has
a particularly important strategic location with a total natural area of 7,945 km 2,
of which the widest area has the length of 115 km from west to east and 137 km
from north to south. The province is bordered Cao Bang province in the east, Yen
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Bai and Lao Cai provinces in the west, Tuyen Quang province in the south and
China in the north with the border line of 277.6 km.

Figure 1. The map of Ha Giang province
2.2.1.2. Topography
Located in the high mountainous area of Northern Vietnam with the height
of 800 - 1,200m above sea level, Ha Giang has a majestic mountain complex with
rugged terrain and many high moutains. According to statistics, there are 49 high
moutains with the height of 500 – 2,500m in Ha Giang (10, 24, 10 and 5 of which
has the height of 500 – 1,000m, 1,000-1,500m, 1,500-2,000m and 2,000-2,500m
respectively). The terrain can be divided into the following 3 areas:
(1) The northern high mountainous region, also known as Dong Van rock
plateau, includes Quan Ba, Yen Minh, Dong Van and Meo Vac districts. It has
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90% area of limestone mountains with sharp cat-shaped rocky mountains, deep
and narrow ravines, and many steep cliffs. Its average height above sea level is
relatively high, about 1,150m, with the highest peak of 1,900m and the lowest
peak of 275m.
(2) The western high mountainous region, including Hoang Su Phi and Xin
Man districts, has the height of 1,000 – 2,000m above sea level with many steep
slopes, high saddles, valleys. It is strongly fragmented with many folds.
(3) The low mountainous region, including the remaining districts and city
of Bac Me, Vi Xuyen, Bac Quang, Quang Binh and Ha Giang, has old forest strips
interspersed with relatively flat valleys along rivers and streams.
2.2.1.3. Climate
Ha Giang usually has cold spells from the Delta and the Northeast, so the
year-round weather is humid, especially the high mountains in which there are
often hoarfrost and hail. The ranges of humidity and average temperature in Ha
Giang is from 80-87% and 21,6 – 23,90C respectively. The temperature is high in
summer but low in winter. It can be more than 400C in June and July but less than
00C in January. The average annual rainfall is about 2,300-2,400mm. In dry
season, the rainfall in some areas is less than 25mm per year.
2.2.1.4. Hydrography
The major rivers in Ha Giang belong to Red river system. The denstity of
rivers and streams in Ha Giang is relatively high. Most rivers have irregular
shallow depth with large slope and many rapids. So they are less favorable for
waterway transportation.
3.2.1.5. Natural resources
Land resource: Of 778,473 ha of natural land, there are 134,184 ha of
agricultural land (accounting for 17%), 334,100 ha of forestry land (accounting
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for 42.4%), 310,064 ha of unused land (accounting for 39.3%). The remaining
area is specialized land and residential land.
Forest resources: The forests in Ha Giang are rather large in area with many
rare and precious products. They not only play a role in protecting the watershed
ecological environment for the Northern Delta region but also provide materials
for industrial production, construction and medicine. They are also ideal ecotourism destinations of the province.
2.2.2. Social and economic conditions
2.2.2.1. Economic conditions
According to Ha Giang Statistical Yearbook, the total gross regional
domestic product (GRDP) of the province in 2018 reached 20,772 billion VND.
In particular, agro-forestry-fishery sector occupied 6,015.5 billion VND
(accounting for 28.96%), industrial sector - basic construction occupied 4,554.3
billion VND (accounting for 21.93%), service sector occupied 9,219.1 billion
VND (accounting for 44.38%) and other fields occupied 983.1 billion VND
(accounting for 4.73%).
2.2.2.2. Population, labour and employment
The population of Ha Giang in 2018 reached 846,531 people, of which
female population was 419,346 people (accounting for 49.54%), urban population
was 127,621 people (accounting for 15.08%) and the labor force was 537,700
people. The natural population growth rate was 1.49% (0.04% lower compared to
2017).
In 2018, the average income per capita in Ha Giang was 1,725,000 VND
per month. The number of households escaping from poverty were 8,307. The
number of households falling back into poverty and newly created were 3,962.
The total number of poor households were 56,083 (accounting for 31.17%) and
the number of nearly poor households were 22,873 (accounting for 12.71%).
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2.2.2.3. Education
At present, Ha Giang province has had policies to support education and
ensure children’s rights in the province. Especially, the support of school fees,
tuition fee exemptions, and the surport of meals and accommodation for boarding
students has been effective, contributing to reducing the financial burden for
parents of students and creating oppertunities for children and poor students with
difficult circumstances to continue going to school. Children of ethnic minorities
in remote areas are able to study at all educational levels, contributing to
enhancing the quality of human resources in ethnic minority and mountainous
areas.
In 2018, the whole province had 835 schools and educational institutions,
13 boarding schools for ethnic minorities and 176 semi-boarding schools for
ethnic minorities. Of 626 schools, however, only 207 schools met the standard
(accounting for 33%), 419 schools had not met the standard yet (accounted for
67%).
2.2.3. The reality of agricultural
Agricultural production plays an important role in socio-economic
development and poverty reduction. The production value of agriculture, forestry
and fishery in 2018 was 6,015.5 billion VND, up 5.15% compared to 2017.
2.2.3.1. Cultivation
The annual cultivated area of the province in 2018 was 175,543 ha, of
which food crops had the laregest area of 92,070 ha (accounting for 52%),
followed by grasses, oilseed crops, vegetable and beasn, tuber crops and others
with the respectively area of 26,154 ha (accounting for 15%), 25,488 ha, 20,075
ha, 9,874 ha and 1,882 ha. In particular, the area of paddy rice was 37,062.6 ha
(the hybrid rice area of 24,240.8 ha - accounting for 65%; the quality rice area of
7,368.3 ha - accounting for 19.9%), the rice yield reached 5.71 tons/ha (the rice
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hybrid yield of 5.94 tons/ha). Maize production had 53,914 ha in area (the hybrid
maize area of 32,602 ha, accounting for 60.47%) with the yield of 3.56 tons/ha.
Soybean production had 16,058 ha in area with the yield of 1.44 tons/ha.
Groundnut production had 9,378.2 ha in area with the yield of 2.5 tons/ha.
The perennial crop area of the province in 2018 was 37,817 ha, of which
tea area was 20,810 hectares with the yield of 3.86 tons/ha (7,153 ha of the total
area (accounting for 38.5%) under Viet GAP certification. The total area of
oranges was 8,733 ha, of which the harvested area of 4,417 ha with 2,776 ha
(accounting for 31.8%) under Viet GAP certification.
2.2.3.2. Livestock
In 2018, the total herd of cattle had 171,677 buffaloes, 568,717 pigs,
164,909 goats. The total number of poutry were 4,390 heads. Their stable
development has contributed to enhancing the quality and the rate of slaughtered
products.
Thus, Ha Giang has many advantages for social-economic development as
a tourism resource with rich and diverse vegetation, and many rare and valuable
animal species. This resource is significant to contribute to the local economy and
also potential to build nature reserves and biodiversity. However, there are many
disadvantages such as strongly divided and rugged terrain which causes
difficulties for agricultural production and transportation, and the province is
mainly composed of ethnic minorities, educational levels and qualifications. low
intellectual level, outdated customs still exist; Peole in the province are mainly
ethnic minorities with low education and knowlegde, and backward customs and
practices; Natural conditions and climate are extremely hard with prolonged cold
spells, flash floods occuring regularly in the rainy season and shortage of
productive land; In the upland districts, there is a lack of clean water for daily
life and production activities, the people's living standard is still low, and the
percentage of poor and near poor households is high. Socio-economic
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infrastructure is still weak. Mechanisms and policies to attract investment and
encourage the development of production and business are still inadequate. The
quality of human resources and intellectual standard have not met the
development requirements yet. The economic development has not been
sustainable with the small production and business scale, and limited
competitiveness.
III. ACTIVITIES AND RESULTS
3.1. Investigating the reality of maize cultivation and corncob utilization in
Ha Giang province
3.1.1. Objectives
Assessing the reality of maize cultivation, consumption and difficulties in
maize production of houselholds in Ha Giang province.
Assessing the reality of corncob utilization after harvesting maize of
houselholds in Ha Giang province.
Proposing some solutions to develop maize production and use corncob as
fuel effectively of households in Ha Giang province.
3.1.2. Investigation contents and methods
Investigated objects: Households producing maize in Hà Giang province.
Investigation scope: Ha Giang province.
Implementation time: In July 2019.
Investigation contents: (1) Collecting available data on natural and socioeconomic condititons, agricultural and maize production in Ha Giang province.
(2) Conducting a field survey on maize cultivation and corncob utilization of
households in Ha Giang province. (3) Proposing solutions to develop maize
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production and use corncob as an efficient fuel for households in Ha Giang
province.
Investigation methods: (1) Secondary data collected from statistical
yearbooks, books, official letters, final report of offices, provincial statistics and
other documents on maize development and production in Ha Giang province
were systematically codified. (2) Secondary data were collected through
interviewing 250 farmers who grow maize in Quan Ba district, Ha Giang province
with a questionnaire. The questionnaire is a combination of both a choice and
open-ended questions.
Data processing: Using the software of excel 2010 for processing data.
3.1.3. Investigation results
3.1.3.1. General information about the farmers participating in the survey
The survey was conducted in 2 communes Tung Vai and Quan Ba, Quan
Ba district, Ha Giang province with the participation of 250 H'Mong and Tay
farmers. These are two ethnic groups with a large number, accounting for the
majority in Ha Giang.
Of 250 interviewees, there were 134 men (accounting for 53.6%) and 116
women (accounting for 46.4%). The average age of interviewees was 40. The
number of interviewees from 31 – 40 years of age were the most and the people
with the age of over 60 were the least. In particular, the number of interviewees
with the age of 20 – 30, 31 – 40, 41 – 50, 51 – 60 and over 60 occupied 19, 38,
29, 9 and 5% respectively.
The education level of the interviewees was very low, mainly primary
education (accounting for 43%) and secondary education (accounting for 43%).
Especially, the number of interviewees without education occupied 14% and only
1 person had intermediate education. There is the difference of education level
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between Tay and H’Mong ethnic people. The educational level of Tay people is
higher than that of H’Mong people because H’Mong people have difficult
economic conditions, poor cognition and remote schools.
The average number of people in a household is 5.2. The average number
of people in working age per household is 2.9 and the rest are mostly children.
However, the percentage of households which have 8, 7 and 6, people is 22, 19
and 17% respectively. The number of households with 5 and 4 peole account for
only 14 and 11%. The large number of people in a household is due to a lack of
knowledge, no family planning measures, male chaunivism…. In addition, the
number of people in H'Mong households are more than that in Tay’s.
The average rice area of the households is very low, about 1,136.6m2, and
mainly one-crop cultivation under rainwater. Of the 250 households, only 10% of
households have the rice area of over 2,000 m2. Most households have the rice
area of 1,000 - 1,500 m2 (accounting for 46%) and of less 1,000 m2 (accounting
for 31%). In addition, the rice area of Tay households is larger than that of
H’Mong’s because Tay people live in lowland, valleys and near water sources,
while H’Mong people live in highland and far from water sources.
The main income of farmers is from cultivation, mainly from maize
production. The agricultural production is spontaneous and not under in any
cooperatives or production teams. Of 250 investigated households, there are 4
better-off households (accounting for 1.6%), 105 medium households (accounting
for 42.0%), and 141 poor and near poor households (accounting for 56.4% mostly H’Mong people).
3.1.3.2. The reality of maize production in Ha Giang province
a) Maize area, yield and productivity in Ha Giang province
The Northern midland and mountainous provinces including Ha Giang,
often face drought and water shortage. So maize development is one of the
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measures to reduce poverty. Maize is a key crop that helps to increase food
productivity and income for Ha Giang farmers.
250

200

150

100

50

0

2015

2016

2017

Diện tích (nghìn ha)

2018

Sản lượng (nghìn tấn)

Figure 1. Diagram of the reality of maize production in Ha Giang 2015 - 2018
From 2015 – 2017, maize area in Ha Giang was quite suitable and ranged
from 53.71-54.80 thousand ha with the productivity of 185.21-186.49 thousand
tons. In 2018, the area of maize was 53.91 thousand hectares (accounting for about
30.7% of annual crop area) with the productivity of 192.13 thousand tons. Yen
Minh and Dong Van districts had the largest area of maize (more than 7,0
thousands ha/year).
The survey showed that the average area of maize per household was 3,850
m2. The number of households with the maize area of 2,000–4,000 m2 accounted
for 50%. The percentage of households with the maize area of less than 2,000 m2
and more than 6,000 m2 was 8 and 11%, respectively.
Maize cultivation is mainly on upland fields. Only the small maize area
grown by Tay people (13 households) is grown on farm land with the average
area of about 1.100 m2.
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Table 2. Maize acreage and productivity of districts in Ha Giang 2015-2018
Unit: 1000 ha
2015
Ord. City/Districts Creage
(1000
ha)

Produc
tivity
(1000
ton)

2016
Creage
(1000
ha)

Produc
tivity
(1000
ton)

2017
Creage
(1000
ha)

Produc
tivity
(1000
ton)

2018
Creage
(1000
ha)

Produc
tivity
(1000
ton)

1

Ha Giang city

0,27

0,99

0,27

0,99

0,27

0,97

0,99

0,27

2

Bac Quang

3,26

11,77

3,12

11,28

3,22

11,66

11,23

3,08

3

Quang Binh

2,69

8,73

2,73

8,90

2,74

9,36

10,00

2,87

4

Vi Xuyen

5,11

18,16

4,85

17,55

4,95

18,21

18,25

4,87

5

Bac Me

5,41

16,72

5,18

16,45

5,22

16,85

17,14

5,23

6

Hoang Su Phi

4,32

14,13

4,24

14,27

4,36

14,89

15,81

4,53

7

Xin Man

6,09

17,45

5,81

18,72

5,76

18,79

19,15

5,79

8

Quan Ba

6,07

23,44

5,88

22,40

5,81

21,98

23,22

5,99

9

Yen Minh

7,94

28,06

7,89

28,19

7,90

28,17

28,23

7,91

10

Đong Van

6,32

23,81

6,32

23,16

6,29

22,21

23,10

6,27

11

Meo Vac

7,32

23,23

7,25

23,30

7,20

22,98

25,03

7,10

Total

54.80

186,49

53,54

185,21

53,71

186,05 192,13

53,91

Thanks to the application of many new maize varieties, especially hybrid
maize varieties, maize yield was trending upwards from 3.40 tons/ha in 2015 to
3.56 tons/ha in 2018. The yield of maize was the highest in Quan Ba district (3.78
- 3.88 tons/ha) and the lowest in Bac Me district (3.09 - 3.28 tons/ha). Compared
to other provinces, however, Ha Giang’ maize yield was still lower and only equal
to 76.23% of the national average yield (4.67 tons/ha) due to difficult farming
conditions on high rocky mountains, frequent drought and the cultivaiton of maize
under total rainwarter. Only the small area of maize in the valley and lowland
districts (Bac Quang and Vi Xuyen) was cultivated under irrigation.
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b) Maize cultivation techniques in Ha Giang
* Sowing season: There are 2 maize crops in Ha Giang, spring crop (sowing
in March - March, harvesting in June - July) and summer - autumn crop (sowing
in July - August, harvesting in October - November). In particular, most of maize
area is in spring on upland fields (160/250 households, accounting for 54%) due
to lack of irrigation water. Only the small area of maize is planted in summerautumn crop mainly by the Tay.
* Maize varieties: The exsiting maize varieties are quite diverse, including
hybrid varieties, pure varieties and local varieties, but maily hybrid varieties. In
particular, 84.4% (211 of 250 households) of the households are planting hybrid
maize varieties. Only 2.4% (6 of 250 households) of the households are planting
pure maize varieties and 13.2% (33 of 250 households) of the households are
planting both pure maize and hybrid maize varieties.
The source of maize varieties is also quite diverse from buying, selfbreeding or both buying and self-breeding but mainly from buying. In particular,
247/250 households bought maize varieties, only 03 households used self-breed
varieties. Maize varieties including CP511 and CP989 were purchased at local
markets (159 of 250 households, accounting for 63.6%) or the stores of supplies
(88 of 250 households, accounting for 35.2%). The seed prices ranged from
85,000-105,000 VND and depended on the time and place of buying the seed.
* Tillage: The survey showed that 36% (91 of 250 interviewed households)
of the households didn’t plough the tilth for planting maize due to the height and
slope of upland fields with many alternationg rocks; 58.8% (147 of 250
interviewed households) of households ploughed the tilth and 4.8% (12 of 250
interviewed households) combined both tillage and non-tillage for maize
cultivation. The tillage was mainly done by hands, buffalos or cows and machines.
Of which, 26% of the households did the tillage by their hands completely
(because of the slope of upland fields resulting in being unable to use machines,
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buffaloes or cows, and also because of their difficult economic conditions; 6.4%
of the households only ploughed the tilth by buffaloes or cows; 14% of the
households used both cattle and machines for the tillage; 33.6% of the households
did the tillage with machines completely (mostly Tay people, their lowland fields
are flat and less rocky).
* Seed sowing: Sowing seeds directly into the soil is applied in most of the
maize area in Ha Giang. A very little of the maize area uses the method of sowing
germination seeds on trays or nursery soil before planting in the field. The amount
of maize seeds is 15-30 kg per ha depending on each variety. Hybrid maize
varieties have lower density than local maize varieties’. The average amount of
maize seeds per ha is 17 – 20 kg.
* Fertilizer: Due to the low level of knowledge and intensive conditions,
the amount of fertilizer for maize is very low, only meeting about 50-70% of the
needs of the plant. Fertilizing for maize is only done 2 times by planting-dressing
with manure and top-dressing with nitrogen fertilizer (100-150 kg/ha) and NPK
(about 200 kg/ha).
* Tending of maize: Using pesticides in maize cultivation is applied by only
a few households. Most farmers don’t use the pestisides for tending of maize.
Weeding is done twice per crop (1 month and 2 months after sowing seeds). There
is no irrigation in maize cultivation because of the difficult conditions of
cultivation and lack of water sources. Maize farming is mainly under rainwater.
Maize is the main crop, so visiting maize fields is carried out regularly, at least
every 10 days.
* Harvest and preservation: In the past, people in Ha Giang used to leave
corns on the tree in the field to dry up and they only harvested corns when they
had the demand of maize. At present, harvesting corns are done right after they
are ripe. Corns are brought home by motorbikes or into baskets on the back, then
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dried on the yard or in the attic of the house or the kitchen. After drying, corns are
stored in sacks or in the attic of the house or the kitchen.
* Consume: Maize is mostly used in households for food needs (maize is
the main food of H'Mong people) and animal feed. Due to limited awareness and
local custom, however, there is about 20-30% of maize productivity utilized to
brew wine at home. The remaining amount of corn is sold at the price of 4,5005,000 VND depending on the time.
3.1.3.3. The reality of corncob utilization in Ha Giang province
According to statistics, maize production in Ha Giang province in 2018
reached at the area of 53.91 thousand hectares with 192.13 thousand tons. With
about 25% of the corncob compared to grain, the output of corncob was about
48.03 thousand tons.
The survey showed that all interviewed households collected corncobs after
harvesting with an average amount of 375 kg per household. In households with
the large area of maize, tons of corncob were collected.
After harvesting, maize is mainly preserved in corn ear. Then seeds are split
little by little so corncobs are not collected simultaneously. Corncobs are mostly
used as a fuel for cooking rice, food and animal feed, accounting for 78.4% of the
interviewed households. In addition, corncobs are also utilized as fertilizer
directly or burned to ash for fertilizer. It takes about 1-2 months for each
household, even up to 4 months for some households to use up the corncob.
Currently, corncob is mainly used by directly burning or combining with firewood
in traditional stoves with brick or stone tripod. There have been not improved
stoves used yet.
According to the opinion of farmers, corncob is a good fuel due to its
availability, high heat and cheapness. Using corncob as a fuel helps them to save
the cost and suitable to households’ economic conditions. However, the corncob
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also burns faster resulting in consuming a larger amount of fuel and smoking
compared to the firewood. Currently, most of the interviewed households have
had a high demand of corncobs.
3.1.3.4. Effective solutions for developing maize production and using corncobs
in Ha Giang
a) Solutions for developing maize production in Ha Giang
Training and guiding techniques of maize production and cultivation,
especially maize cultivation in sloping fields for farmers, will increase the area of
maize that is implemented in proper techniques. Building production models of
new varieties with high productivity and quality for farmers to study and serve as
a basis for replication. Updating regularly the progress of varieties, fertilizers,
technical processes, pest management, harvest and preservation to improve
productivity and product quality. In each transfer places, there are trainers who
regularly give farmers technical advices of new maize varieties.
Adopting policies to expand the area of maize production applied with new
technical advances through directing production, orienting farmers to products
which are suitable to the market demand, expanding the area of new maize
varieties with high yield, and restricting the cultivation of old local varieties with
low yield; There is a mechanism in place to support maize growers in terms of
seeds, fertilizers and farming techniques. Adopting mechanisms to support maize
growers in terms of fertilizers and cultivation techniques.
Building up the value chain of maize production; Looking for solutions to
improve the value chain from production, post-harvest handling, storage and
preservation, quality assurance, infrastructure and distribution, and strengthening
producing maize in the direction of commodity; Encouraging and supporting
individuals and organizations to buy and sell maize, such as facilitating loans,
consulting and providing market information and production techniques.
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b) Effective solutions for using corncobs in Ha Giang
Training techniques and raising farmers' awareness of effective methods of
corncob utilization, especially using corncob as a fuel, meeting the demand of
people in their daily activities.
Adopting policies to provide farmers technical advances of using corncob
as a fuel or using improved stoves that consume corncob effectively (less amount
of corncob, less smoking…).
Building models of using corncob as a fuel in living activities and
production effectively, as a basis for replication in the province.
Maize is the main crop that increases food production and income, and
reduces poverty for farmers in Ha Giang. Maize production has the annual area
of over 50,000 ha with low productivity (reached at 3.56 tons / ha in 2018) due to
difficult cultivation conditions, high sloping fields, backward techniques and low
intensive investment. In order to develop maize production in Ha Giang, it is
necessary to raise the education level of farmers, have mechanisms to support
and introduce new varieties and cultivation techniques into production, build up
the value chain of maize production, encourage and support individuals and
organizations to buy and sell maize products.
There is a large amount of annually collected corncob (about 48.0
thousand tons in 2018) used as a fuel for cooking food and animal feed. However,
there is an ineffective utilization of corncob. Corncob is used in a larger amount
compared to firewood and has not been considered as a main fuel yet. It is very
necessary to enhance people's awareness about the use of biomass energy,
especially the use of corncob as a fuel for living and production activities. At the
same time, there are effective solutions of production techniques and fuel process
from corncob for farmers in Ha Giang province.
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3.2. Investigating the demand and reality of using fuels in daily life and
production of households in Ha Giang province
3.2.1. Objectives
Assessing the demand and reality of using fuels in daily life and production
of households in Ha Giang province.
Proposing some solutions to effectively use fuels, esspecially agricultural
residues, and to contribute to reducing fuel costs and improving the living
standard of households in Ha Giang province
3.2.2. Investigation contents methods
Investigated objects: 240 households.
Investigation scope: Ha Giang province.
Implementation time: In August 2019.
Investigation contents: (1) Investigating the demand and reality of using
fuels in daily life and production of households in Ha Giang province. (2)
Proposing effective solutions of using fuels in daily life and production of
households in Ha Giang province.
Investigation methods: (1) Secondary data collected from statistical
yearbooks, books, official letters, final report of offices, provincial statistics and
other documents on maize development and production in Ha Giang province
were systematically codified. (2) Secondary data were collected through
interviewing 240 farmers who grow maize in Quan Ba district, Ha Giang province
with a questionnaire. The questionnaire is a combination of both a choice and
open-ended questions.
Data processing: Using the software of excel 2010 for processing data.
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3.2.3. Investigation results
3.2.3.1. General information about the farmers participating in the survey
The survey was conducted in 2 communes Tung Vai and Quan Ba, Quan
Ba district, Ha Giang province with the participation of 240 H'Mong and Tay
farmers. These are two ethnic groups with a large number, accounting for the
majority in Ha Giang.
Of 240 interviewees, there were 128 men (accounting for 53.3%) and 112
women (accounting for 46.7%). The average age of interviewees was 37.1 years
old. The number of interviewees from 31 - 40 years of age is the most (accounting
for 34%), following by the number of interviewees from 41-50, 31-40, 51-60 and
over 60 years of age occupied 29, 28, 7 and 2%, respectively.
The education level of interviewees was quite low, mainly at primary
education (accounting for 43%) and secondary education (accounting for 30%).
Especially, the number of interviewees without education occupied 21% and only
1 person had intermediate education. The causes of this reality are difficult
economic conditions, poor awarness and remote schools. The educational level of
Tay people is higher than that of H’Mong people.
The average number of people in a household is 4.6. The number of
households with 4 people is the most (accounting for 30%), followed by
households with 5 people (accounting for 21%), with 6 people (accounting for
20%), with 7 people (accounting for 7%)…. The average number of people in the
working age per household is 2.6 and the rest are mostly children. The large
number of people in a household is due to a lack of knowledge and no family
planning measures, male chaunivism… In addition, the number of people in
H'Mong households are more than that in Tay’s.
The main income of farmers is from cultivation, mainly from maize
production. Of 240 investigated households, there is only one better-off household

22

(accounting for 0.5%), 120 medium households (accounting for 50%), and 119
remaining poor and near poor households (mostly H’Mong people). The majority
of people in households is often at home.
3.2.3.2. The demand and reality of using fuel in households in Ha Giang province
The survey results show that firewood is a main fuel in households in Ha
Giang province. In dry season, 215 of 240 households (accounting for 89.6%)
only use firewood as a fuel, 11 of 240 households (accounting for 4.6%) use gas
as fues in addtition to firewood. Only a small number of households use fuel as
electricity or biogas. In rainy season, 209 of 240 households (accounting for
87.1%) only used firewood as fuel, 20 of 240 households (accounting for 8.3%)
use gas in addition to firewood. The rests use electricity for daily life in addition
to using firewood and gas as fuel.
Most of households use traditional stoves with brick, stone or steel tripod
for cooking. A few of households have had improved stoves but only for cooking
animal feed. The majority of households haven’t utilized improved stoves yet. A
small number of households have used gas or electricity stoves in addition to
traditional stoves.
Daily cooking time of households in rainy season is more than in dry season
because firewood is used as a main fuel. In rainy season, fiewood will be moist
and more difficult to burn than in dry season. In dry season, the average cooking
time of households is 1.8 hours per day. Of 240 intergated households, 91
households (accounting for 37.9%) have cooking time less than 2.0 hours/day,
127 households (accounting for 52.9%) have the cooking time of 2.0-2.5
hours/day, the rest (accounting for 9.2%) have the cooking time more than 2.5
hours/day. In rainy season, the average cooking time of households is 2.0 hours
per day. Of 240 intergated households, 76 households (accounting for 31.7%)
have cooking time less than 2 hours/day, 132 households (accounting for 55.0%)
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have the cooking time of 2.0-2.5 hours/day and 32 households (accounting for
13.3%) have the cooking time more than 2.5 hours/day.
In addition, 202 of 240 intergated households (accounting for 84%) have
used fuel for heating and bathing water, especially for heating in winter because
the weather is very cold (the temperature is maybe less than 0oC). Due to all
households are involved in agriculture, 100% of fuels from agriculture is used for
daily cooking, from 2-3 meals per day. Of 240 intergated households, 105
households (accounting for 43,8%) cook 2 meals/day and 135 households
(accounting for 56,2%) cook 3 meals/day. The daily cooking time of Tay
households is more than H’Mong households’. Most of Tay people cook 3 meals
a day, while most of H'Mong people only cook 2 meals a day. In addition to
cooking for people, households also cook animal feed once a day (very few
households cook 2 times a day) and brew wine to serve the demand of the family
or sell.
The average daily amount of fuel used by households is 9.3 kg/household
in the dry season and 9.8 kg/household in rainy seasons. The number of
households consuming 10 - 15 kg of fuel per day accounts for 43% in dry season
and up to 49% in rainy season. The number of households consuming less than
10 of fuel per day accounts for 55% in dry season and 50% in rainy season.
The main fuel used by households is firewood. There are 234 of 240
interviewed households (accounting for 97.5%) collecting firewood in the forest.
Only 6 of 240 interviewed households both buy and collect firewood in the forest.
Few households get addititional fuel like firewood, dry leaves… from the garden,
so there is no cost to buy it. Only a small number of households using gas stoves
buy gas as fuel but the cost is less than 10% of household income. Currently,
collecting firewood in forests faces many difficulties due to the policy of
prohibiting deforestation and the contraction of the forest because of having been
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being exploited for many years. In order to collect firewood, people have to walk
very far from home, about 1 – 6 km. In particular, the number of households
getting firewood about 6, 5, 4, 3 and 1-2 kilometers away from home account for
7, 32, 25, 14 and 22% of interviewed households, respectively. The average time
for collecting firewood once is from 4-5 hours, even up to 6 hours in some
households. It takes households from 1-2 times to collect firewood every week.
Many households have to collect firewood 3 times per week. Because the place
to get firewood is far away from home, the road is difficult and takes a lot of time,
so people who collect firewood are the main laborers in the family, children and
the elderly are mainly involved in helping.
Due to difficult economic conditions and living habits, most of the
households are middle, poor and near poor so they haven’t had separate kitchens.
The kitchen is shared in the main house. Only 95 of 240 households (accounting
for 39.6%) have separate kitchens with the main house. The use of fuel in the
main house creates a lot of smoke and dust that greatly affects human health
(especially the elderly and children). Therefore, the need to use fuels or stoves
with less smoke and less fuel consumption of households is very high.
Ha Giang is an agricultural province but the main income of households is
cultivation. Among the surveyed households, there haven’t been any households
using fuel to dry agricultural products.
3.2.3.3. Proposing solutions for efficient use of fuel in daily life and production
for households in Ha Giang province
Propagating and disseminating people to using environmentally friendly
fuels such as biogas, biomass energy ...
Transfering technical advances of using fuels in forms such as improved
stoves, odorless coal, biogas cellar..., gradually changing people's perceptions,
habits and habits in using forest trees as fuel.
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Building effectively fuel-using models with new techniques for people to
visit and learn, as a basis for replication in the province.
There are policies to support people to use new fuels such as financial
support, technological support ...
Fuel commonly used in households is firewood collected in the forest with
traditional and backward stoves. While the demand for fuel is increasing, the
forest area is narrowing so people have to go far from home to collect firewood
resulting in difficulties for daily activities. Therefore, the need to use
environmentally friendly fuels is higher and higher. Transfering technical
advances of using fuels in forms such as improved stoves, odorless coal, biogas
cellar... will gradually change people's awareness, practices and habits in using
forest trees as fuel.
3.3. Process of producing fuel from corncobs suitbale for households,
household groups in Ha Giang province
3.2.1. Objectives
Enhancing the efficiency of using corncobs, diversifing fuels and creating
a new fuel to dry agricultural products and meet the daily demand of fuel,
contributing to reducing the cost of buying fuel in daily life and improving
farmers’ life.
3.2.2. Process of producing fuel from corncobs suitable for households,
household groups in Ha Giang province
The most reasonable model is to build a factory with a capacity of 500
tons/year. Its products can be consumed locally.
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Material
(Corncobs)

Crushing the material

Screening

Drying

Pressing into bars

Storing

Consuming
3.2.2.1. Requirements of equipment
A corncob processing machine is used to crush, dry and press corncob into
artificial firewood. The machine is composed of the following 3 main parts:
a) Crushing part
The crushing part is used to crush corncobs with the moisture of 25-30%
into pieces with the size of less than 5mm. It is also used to crush other agricultural
residues such as corn stalks, peanut shells…In particular:
- Capacity: 200-300 kg/h
- Size (LxWxH) mm: 2.000x800x1.200
- Motor: 3-phase voltage, 11kW, speed of 1.400 rpm
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Crushing part

Latch to open the
working chamber

Product outlet

b) Drying part (aerodynamic form)
The drying part is used to dry the piece after crushing and screening. In
particular:
- Drying to less than 14% humidity
- Capacity: 300 kg/h
- Support columns:
+ 03 columns: with the diameter of 600mm, the length of 3m, 3mm thick
steel plate.
+ 05 columns with the diameter of 300mm, the length of 4m, 3mm thick
steel plate.
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- Intermediate silo: Φ1500mm, 3m long
- Raw material collection silo: Φ1500mm, 2.5m long
- Material suction fan: Electric motor with the wattage of 7,5kW

c) Pressing part
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The pressing part is used to press the piece after drying into fuel bars. In
particular:
- 3-phase electric motor with the wattage of 22kW
- Capacity: 180-250 kg/h, making up the fuel bars with the diameter of 5090mm
- Size (LxWxH) mm: 2.000x1.000x1.000
Press machine mould: inside diameter of 85mm, outside diameter of
105mm.
3.3.3.2. Setting up equipment
a) Surveying installation ground
Preparing the ground for setting up equipment and included accessories: The
ground is required to have a minimum area of 100 m2, the roof top height more
than 4.5m, no obstacles and hidden corners.
The installation area is available with 3-phase electrical system.
Planning the location for setting up parts of the machine.
b) Designing the ground for setting up parts of the machine
Determining the location and area for setting up parts of the machine.
Constructing a heating furnace
Providing a 3-phase power supply to the electrical cabinet of the machine.
Determining the location to contain the material of corncob and store the
product of fuel bars.
c) Setting implementation
Setting up and testing the crushing part.
Setting up and testing the drying part.
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Setting up and testing the pressing part.
Matching the parts of the machine.
Testing the operation of the machine and checking the specification.
Vận hành thử nghiệm và kiểm tra các thông số kỹ thuật
3.3.3.3. Producing fuel from the corncob
a) Labor safety
Preparing protective equipment for operators including protective clothing,
gloves, helmets, shoes, 3-layer masks and goggles.
Training the operators on labor safety and the process of operating the
machine.
Setting up and equipping explosion prevention system.
b) Preparation
Operating power: total electric power of the system is 45 kW, calculating
power source and transmission wire.
Raw material for heating furnace: firewood or coal, preferably coal. There
should be a stockpile of the material to avoid interruption while the system is in
operation.
Corncob material: Screening corncob to discard harmful impurities for the
machine such as concrete, brick, iron…
Operators: 4 people for 1 working shift including 1 electric technician and 3
workers for operating the machine and the furnace, and for transporting the
material and products.
c) Production
Checking lubrication of bearings and loading chain.
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Testing the loading motor for 1 minute to assess the stability before loading
the material.
Firing up the furnace and starting the material suction fan. Watching the heat
meter in the temperature of about 3000C. Keeping the furnace temperature at
about 3000C.
Putting materials into the crushing part, starting the screw conveyor system.
Monitoring the output of drying system, checking the moisture content of
the materials so that it is between 10 - 15% (possibly lower) to adjust the capacity
of crushing machine accordingly.
When the moisture of the materials after passing the drying system is under
qualified standards, start the screw conveyor system to transfer the raw materials
to the pressing machine.
Products are packed into sacks or put into the storage.
Note:
Before the end of the work shift, turn off the crushing machine but keep the
material suction fan on for 15-30 minutes to clean the drying chamber entirely.
Turn off the furnace completely at the end of the work shift.
Check and evaluate the motion transmission system in detail to detect system
abnormalities and report that to the technical department.
Lubricate the motion transmission system before entering the new work
shift.
d) Guide for equipment maintenance
Making a maintenance plan for the equipment including the life of the
equipment, the operating conditions, the operator’s operation…
Always paying attention to the abnormal phenomena of the equipment.
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It is necessary to carry out regular inspection of the operation of the
equipment.
The technical process of producing fuel from corncobs is suitable for
households and household groups with the maximum capacity of 1.8 tons per day.
It has been transferred to households at Phong Quang commune, Vi Xuyen
district, Ha Giang province. Its work has been efficient and under technical
requirements.
3.4. Building models of producing fuel from corncobs and using the fuel in
living activities and production in Ha Giang province
3.4.1. Contents and methods of building models
3.4.1.1. Implementation Contents
Content 1: Organizing meetings with farmers to find volunteers
participating in the model.
Content 2: Training the technology of producing fuel bars from corncobs
for farmers who participate in the model.
Content 3: Setting and transferring the machine producing fuel bars from
corncobs for farmers who participate in the model.
Content 4: Producing fuel bars from corncobs and using the fuel bars for
living activities and production for farmers who participate in the model.
Content 5: Organizing a conference to visit and evaluate the model.
3.4.1.2. Methods of building models
a) Organizing meetings with farmers to find volunteers participating in the model
After the survey, the Vietnam Academy of Agricultural Sciences (Vaas)
collaborated with local authorities to determine the location of implementation
and to select farmer households to participate in the model. Organizing meetings
with farmers to find volunteers participating in the model.
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b) Setting and transferring the machine processing corncobs into fuel bars
Preparing fully facilities such as premises, factories, electricity, materials
(corncob) ... by households participated in the model.
Setting the machine producing fuel bars from corncobs and transferring the
machine for households participating in the model.
Operating to produce fuel bars from corncobs by households.
c) Training the technology of producing fuel bars from corncobs for farmers who
participate in the model
Preparring materials and lectures on the technology of producing fuel bars
from corncobs for farmers participating in the model. Notifying the time and
location of the training course to local authorities and the participants. The
training process is as follows:
- Distributing training materials to the participants.
- Trainers will guide the theory and practice for the participants at the
location where the machine is set up. Each participant of the class will be trained
to practice using fuel bars produced from corncobs. Trainers observe, guide the
participants to carry out producing and using fuel bars, and make comments after
the lesson.
Trainers will organize participants to exchange their experiences among
them and find out the advantages and disadvantages for using corncobs as a fuel
effectively.
d) Producing fuel bars from corncobs and using the fuel bars
Implementing the production of fuel bars from corncobs by using a corncob
processing machine under the guidance and direction of the project's officials and
experts.
Farmers who participate in the model use the fuel bars processed from
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corncobs for their daily life and production.
e) Organizing a conference to visit and evaluate the model
Preparing materials for producing fuel bars from corncobs, process and
result of the model implementation. Notifying the time and location of the training
course to local authorities and the participants. The conference is as follows:
- Distributing model-related materials to the participants
- Reporting the results of the model implementation.
- Visiting the process of producing fuel bars from corncobs and using the
fuel bars in the daily life of the participants.
- Evaluating the model.
3.4.1.3. Implementation time and location
Implementation time: September – November, 2019
Implementation location: Phong Quang Commune, Vi Xuyen District, Ha
Giang province.
3.4.2. Results of building the model
3.4.2.1. Results of organizing meetings with farmers to find volunteers
participating in the model
After the survey, Vaas selected Phong Quang commune, Vi Xuyen district,
Ha Giang province as the model location. Vaas appointed 02 experts, MSc.
Nguyen Van Manh and MSc. Le Thi Anh Hong, in collaboration with the People's
Committee of Phong Quang commune and the Farmers Association of Phong
Quang commune organized a farmer meeting to find volunteers participating in
the model. As follows:
- Number of participants: 50 people
- Organizing location: Lung Cang cultural house, Phong Quang commune
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- Organizing time: October 6, 2019
At the community meeting, Vaas experts introduced local authorities and
farmer households the following:
- Biomass energy, corncobs and current methods of using corncobs,
efficiency of using corncobs as a fuel.
- Information on the project "Promoting biomass energy for agricultural
communities and rural development in ASEAN" and "Model of using corncobs
as a fuel for drying agricultural products and living activities of households in Ha
Giang province”.
- Rights and obligations of households participating in the model.
As a result, 50 farmers in Lung Cang village, Phong Quang commune
volunteered for implementing the model. The agreement of setting a corncob
processing machine for the model at Mr. Hoang Xuan Tinh's house was accepted.
3.4.2.2. Setting the machine processing corncobs into fuel bars
In collaboration with Trang Thuan Loc Co., Ltd., two experts, MSc.
Nguyen Van Manh and MSc. Le Thi Anh Hong, were appointed by Vaas to carry
out setting the machine for processing corncobs into fuel bars at Mr. Hoang Xuan
Tinh's house. It took 8 days to set up the machine with the following process:
a) Investigating the installation ground
Preparing the ground to put equipment and accessories. The minimum area
of the site is required at 100 m2 with the height of the roof top > 4.5 m, without
obstacles and hidden corners.
Three-phase electric system is available at the site.
Estimating the site to set up parts of the machine.
b) Designing the ground to set up parts of the machine
Determining the location to set up parts of the machine.
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Constructing a heating furnace.
Providing three-phase power to the electrical cabinet of the device.
Determining the site to contain corncobs and fuel bars.
c) Setting up the machine processing corncobs into fuel bars
Setting up and testing the grinding unit.
Setting up and testing the dryer.
Setting up and testing the presser.
Pairing the parts of the machine.
Testing the machine and checking specifications.
Taking over and handing over the machine to Mr. Hoang Xuan Tinh.
3.4.2.3. Results of training the technology of producing fuel bars from corncobs
for farmers participating in the model
After setting and testing the machine successfully, Vaas cooperated with
Trang Thuan Loc Co., Ltd. to organize training and transferring the technology to
Mr. Hoang Xuan Tinh and farmers participating in the model. As the follows:
- Number of training classes: 01 class
- Number of participants: 20 people
- Training location: Cultural house in Lung Cang village, Phong Quang
commune
- Training time: November 10, 2019
Vaas’ experts and the company presented the theory to the farmers at the
culture house and guided the practice at Mr. Hoang Xuan Tinh's house where the
machine was set up, including:
- Introducing the machine and its parts.

37

- Introducing the procedure of operating and using the machine.
- Practising operating and using the machine by the participants.
- Instructing and supervising the operation process of the machine.
- Instructing the maintenance of the machine.
- Answering questions about the equipment and operating procedures.
- Summarizing the training process.
As a result, the farmers who participated in the model received and mastered
the technology, operated and used the machine.
3.4.2.4. Producing fuel bars from corncobs and using the fuel bars
After being trained and receiving the technology, the farmers participating
in the model conducted the trial of producing fuel bars from corncobs at Mr.
Hoang Xuan Tinh’s house. In Phong Quang commune, Vi Xuyen district, Ha
Giang province, the maize is usually harvested in September. However, the
installation of the machine and technology transfer were carried out in November
when the remaining corncobs were not much. Nevertheless, the model also
produced fuel bars from corncobs and provided the fuel bars to households for
trial utilization. The process of producing fuel bars from corncobs and the use of
the fuel bars are as follows:
a) Collecting corncobs
The model built a system to collect corncobs from the participants. After
separating seeds, the corncobs were stored in each household. When the amount
of corncobs reached at about 30 kg, they were collected and stored at the factory
at Mr. Hoang Xuan Tinh’s house. The collection is carried out mainly under 2
forms:
First, farmers bring corncobs to the factory themselves, then receive the fuel
bars and pay the cost of producing the fuel bars.
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Secondly, the factory buy the corncobs of the farmers (the price of 500
VND/kg), then sell the fuel bars to the farmers.
In order to enable the participants to experiment with the fuel bars, however,
the factory purchased additional corncobs from other households to produce fuel
bars and then provided them to the participants for free.
b) Producing fuel bars from corncobs
Before being put into the machine to produce fuel bars, the collected
corncobs were dried under the sun to make their dryness uniform. The process of
producing fuel bars is as follows:
Crushing corncobs

Screening the corncob powder

Drying the corncob powder

Pressing the corncob powder into fuel bars

Warehousing fuel bars

Consuming fuel bars
Corncobs are crushed into the corncob powder. After being crushed, the
corncob powder is transferred to the screening system to remove impurities. It is
dried at the moisture less than 13% and then pressed into fuel bars. The process
of pressing fuel bars is done with an electric pressing machine. When the
temperature in the pressing machine reaches at 3000C, the corncob powder will
self-stick without other additives and form fuel bars with a size of 40 – 50 cm in
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length and 5 – 8 cm in diameter. Then the fuel bars are stored in the warehouse
and gradually supplied to the households participating in the model. The working
capacity of the machine is 1.8 tons per day.
In addition to the corncobs, all substances containing cellulose can be used
as materials for producing fuel bars such as sawdust, shavings, straw, rice hulls ...
These materials are put into the mill. The substances less than 5mm in size such
as rice husk and sawdust do not need to crush.
c) Using the fuel bars produced from corncobs
In winter months of October and November, Ha Giang has no agricultural
products need to be dried. The fuel bars are mainly used for household’s living
activities such as cooking rice and food, brewing wine, cooking animal feed.
The advantages of the fuel bars produced from corncobs are catching fire
easily, less smoking, shorter time of cooking, burning thoroughly and high heat.
In terms of economy, the amount of the fuel produced from corncobs is 13%
smaller than the amount of firewood. The heat of the fuel bars is approximately
equal to the heat of the coal. Using the fuel bars helps to reduce the cost by 20
and 30% compared to the coal and firewood, respectively.
3.4.2.5. Results of the conference visiting and evaluating the model
To replicate and disseminate the results of the model, Vaas organized a visit
to the model for other farmers in Phong Quang commune. As follows:
- Number of visiting conferences: 01 conference
- Number of participants: 30 people
- Visiting location: The cultural house of Lung Cang village in Phong Quang
commune and the factory at Mr. Hoang Xuan Tinh's house.
- Visiting time: December 2019
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Vaas’ experts introduced the process of producing the fuel bars from
corncobs and reported results of carrying out the model. The conference attendees
also directly visited the process of producing fuel bars from corncobs and using
the fuel bars in the living activities of households. The conference attendees
evaluated the effectiveness of the model, and proposed to expand the model
results, and wanted to use the fuel from corncobs.
The model of using corncobs as a fuel for drying agricultural products and
living activities in households in Phong Quang commune, Vi Xuyen district, Ha
Giang province has been successfully built with the voluntary participation of 50
households; 01 machine producing fuel from corncobs with the maximum
capacity of 1.8 tons/day was set up; 01 class of 20 people was trained and
transferred about the technology of producing fuel from corncobs; 01 visit day of
the model and evaluating the model was organized.
3.5. Evaluate the model's effectiveness
3.5.1. Survey on people’s awareness of producing and using environmentally
friendly fuels in Ha Giang province
3.5.1.1. Objectives
Survey on farmers’ awareness of producing and using environmentally
friendly fuels.
Evaluating the efficiency and impact of the model of using corncobs as a
fuel for drying agricultural products and living acitivities in households in Ha
Giang province on people’s awareness of environmentally friendly fuels.
3.5.1.2. Contents and methods
Investigation Objects: 100 people of 100 households
Investigation Scope: Phong Quang commune, Vi Xuyen district, Ha Giang
province.
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Implemeted time: February 2020.
Survey contents: (1) Collecting information on economic condition,
education and fuel utilization of households. (2) Collecting information on
people’s awareness of producing and using environmentally friendly fuels.
Research Method: Data were collected by interviewing 100 people from
100 households in Phong Quang commune, Vi Xuyen district, Ha Giang province
through using questionares. The questionnaires are forms of questions that
combine between optional and open-ended questions.
Statistic Analysis: Using the software of 2010 excel for data processing.
3.5.1.3. Survey results
a) Basic information about households participating in the survey
The survey was carried out in Phong Quang commune, Vi Xuyen district,
Ha Giang province in February 2020 with the participation of 100 people from
100 households. Of which, 65 participants are male (accounting for 65%) and 35
participants are female (accounting for 35%) with 21 Kinh people, 61 Tay people,
17 H’ Mong people. The mean age of participants is 41 years old. In particular,
the number of participants aged from 41-50 years old (accounting for 40%) is the
most, followed by the participants aged from 31-40 years old (accounting for
36%, over 50 years old (accounting for 13%) and 20-30 years old (accounting for
11%).
The education level of survey participants is low, mainly in primary
(accounting for 35%) and secondary level (accounting for 23%). There are very
few people having high school education (accounting for 12%). In particular, the
percent of participants without education is 30%. The causes are difficult
economic conditions, poor awareness and remote schools. In addition, only 59%
of the participants can speak Vietnamese fluently, the remaining including 34%
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and 7% of the participants can speak a little Vietnamese and can not speak
Vietnamese (H’Mong people), respectively.
The average number of people in the survey households is 5.5. The number
of households with 6 people is the highest (accounting for 37%), followed by
households with 5 people (accounting for 35%), households with 7 people
(accounting for 14%), households with 4 people (accounting for 13%), only one
household with 3 people. The average number of people at working age in a
household are 2.6. The rest are mainly children. The number of people in a
household are high due to backward conception, thinking of male chauvinism,
lack of understanding and applying family planning measures… In addition, the
number of people in H’Mong households are more than that of Tay and Kinh’s.
The main income of households is from cultivation (99%). Of 100 survey
households, there were 7 rich households (accounting for 7%), 48 average
households (accounting for 48%) and 45 poor and near-poor households
(accounting for 45%).
b) The efficiency of model using fuel from corncobs
The survey results showed that firewood is used as a fuel every day in 100%
of households for their living activities. Of which, 31% of the households only
use firewood, 41% of the households use additional gas, 17% of the households
use additional agricultural by-products and 11 % of the households use both
additional gas and agricultural by-products. The types of stoves used mainly in
households are traditional wood stoves and gas stoves
Every day, 100% of households use fuels to cook food for humans and
animal feed because 100% of households raise cattles and poultry including pigs,
chickens and cows. In addition, some households use fuels to boil water for
bathing in the winter.
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The survey showed that 34% of households cook twice a day (in the
afternoon and evening), the rest (66%) cook 3 times a day (in the morning,
afternoon and evening) with the daily amount of fuel consumption ranging 7 - 13
kg per household, the average amount of 10.8 kg firewood per household.
Due to living in the mountain areas surrounded by forests, 100% of the
surveyed households go to the forest by themselves to collect firewood of dry
branches. Of which, 45% of the households use only firewood collected by
themselves, the rest (55%) of the households have purchased other fuels as
firewood or gas. However, the expense of buying additional fuels is less than the
total family income. Almost surveyed households have a good assessment on the
fuels in use due to the low cost (76%) and suitable for households’ need (24%).
However, if there is a choice of fuel in their house, 29% of households choose to
use electricity and 71% of households choose to use gas because these fuels have
less pollution, no smoke, no dust, quick and clean cooking.
Because the survey was conducted after building the model of producing
and using fuel from corncobs, 84% of the interviewed people had heard of
biomass energy, except the rest (only 16%). Of which, 50, 19 and 13% of the
interviewed people heard about biomass energy through training, friends and
relatives, and communication, respectively.
After being heard about biomass energy, all interviewed people had the
interest of it. In particular, the interest level of 75, 21 and 4% of the interviewed
people was at quite, high and average, respectively.
In the survey on eco-friendly fuels, 84% of the surveyed people have ever
heard about them, except the rest of 16%. In particular, there were 50, 20, 13% of
the surveyed people heard about eco-friendly fuels through the model’s training,
from their friends and relatives, and through the media (newspapers, radio,
television), respectively.
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After being heard about eco-friendly fuels, the interest levels of 81, 15, 3
and 1% of the interviewed people was quite high, high, average and low,
respectively. Of which, 69% of the interviewed people think that eco-friendly
fuels are suitable for their needs, except the rest of 31%. In particular, 100% of
the interviewed people said that if the cost of eco-friendly fuels is equivalent to
the price of firewood, they will use them.
Table 3. Degrees of agreement of the interviewed people about
statements related to eco-friendly fuels
Degrees of agreement
Statements

Partly
agree

Agree

Strongly
agree

Eco-friendly fuels help to reduce environmental
pollution

19

77

4

Eco-friendly fuels has low cost

55

40

5

Using eco-friendly fuels will reduce the
dependence on fossil fuels

32

54

13

Using eco-friendly fuels is good for human
health

16

73

11

Using eco-friendly fuels is eay and suitable to
households’ demand

24

62

14

Economic and healthy benefits of eco-friendly
fuels are clear.

22

59

19

Households should use eco-friendly fuels

13

58

29

The government should have a propaganda
policy of eco-friendly fuels

5

44

51

Agreement of using eco-friendly fuels in the
future

27

4

73

After being heard and introduced about biomass energy and eco-friendly
fuels, farmers in the commune have already known that they should use eco-
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friendly fuels because these fuels help to reduce environmental pollution and the
dependence on fossil fuels with low cost. They are also good for human health,
suitable for households with clear economic and health benefits.
Results of the survey showed that the model of using corncobs as fuel in
Phong Quang commune, Vi Xuyen district, Ha Giang province has contributed to
raising awareness of local people about eco-friendly fuels. People have tended to
use fuels efficiently, contributing to reducing environmental pollution, saving
daily costs, protecting the health and improving the farmer's life.
3.5.2. Survey on the efficiency of the model using the fuel from corncobs
compared to other fuels used popularly in households in Ha Giang province
3.5.2.1. Objectives
Evaluating the efficiency of the model using fuel from corncobs compared
to other fuels used popularly in households in Ha Giang province.
Proposing solutions for efficient use of fuel from corncobs, contributing to
reducing fuel costs, improving the lives of households in Ha Giang province.
3.5.2.2. Contents and methods
Investigation Objects: 100 households
Investigation Scope: Phong Quang commune, Vi Xuyen district, Ha Giang
province.
Implemeted time: March 2020.
Survey contents: (1) Collecting information on economic condition,
education and fuel utilization of households. (2) Collecting information on the
efficiency of the model using fuel from corncobs in households. (3) Collecting
and recommending solutions to expand and develop the model sustainably.
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Research Method: Data were collected by interviewing 100 people from
100 households in Phong Quang commune, Vi Xuyen district, Ha Giang province
through using questionares. The questionnaires are forms of questions that
combine between optional and open-ended questions.
Statistic Analysis: Using the software of 2010 excel for data processing
3.5.2.3. Survey results
a) Basic information about people participating in the survey
The survey was carried out in Phong Quang commune, Vi Xuyen district,
Ha Giang province in March 2020 with the participation of 100 people from 100
households (50 households participating the model, 50 households not
participating the model). Of which, 72 participants are male (accounting for 72%)
and 28 participants are female (accounting for 28%) with the mean age of 41,4
years old. In particular, the number of participants aged from 41-50 years old
(accounting for 49%) is the most, followed by the participants aged from 31-40
years old (accounting for 33%), 20-30 years old and more than 50 years old
(accounting for 9%).
The education level of survey participants is low, mainly in primary
(accounting for 42%) and secondary level (accounting for 34%). There are very
few people having high school education (accounting for 6%). The percent of
participants without education is 18%. The causes are difficult economic
conditions, poor awareness and remote schools. In particular, only 76% of the
participants can speak Vietnamese fluently, the remaining (24%) of the
participants can only speak a little Vietnamese.
There is the majority of Tay ethnic people in Phong Quang commune. So
76% of survey participants were Tay people, followed by King people (13%) and
H’Mong people (11%).
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The average number of people in the survey households is 5.7. The number
of households with 6 people is the highest (accounting for 40%), followed by
households with 5 people (accounting for 31%), households with 7 people
(accounting for 19%), households with 4 people (accounting for 8%)... The
average number of people at working age in a household are 2.7. The rest are
mainly children. The number of people in a household are high due to backward
conception, thinking of male chauvinism, lack of understanding and applying
family planning measures… In addition, the number of people in H’Mong
households are more than that of Tay and Kinh’s.
The main income of households is from cultivation (97%). Of 100 survey
households, there were 8 rich households (accounting for 8%), 57 average
households (accounting for 57%) and 35 poor and near-poor households
(accounting for 35%, mainly H’Mong people).
b) The efficiency of model using fuel from corncobs
The survey results showed that the model using fuel from corncobs
introduced into Phong Quang commune was very effective. There were 94 percent
of interviewed people had heard about the fuel from the corncobs except only 6
percent. Of which, 54% of the people were trained on using fuel from corncobs.
And then, these people propagated and introduced the efficiency of using fuel
from corncobs to their relatives and friends (46%).
After being hearing and introducing about biomass energy, there were 47,
32, 19 and 2% of interviewed people were quite, very, normal and little interested
in biomass energy, respectively.
Of 100 survey participants, 50 people taking part in the model have been
trained and introduced on producing fuel from corncobs; the remaining not taking
part in the model haven’t been trained and introduced on that yet. However, thanks
to the good communication from the model, 92% of survey participants have seen
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the model of using the fuel from corncobs in households, except the remaining of
8 percent.
After building the model, 58% of surveyed households have used fuel from
corncobs, 48% of which haven’t used fuel from corncobs yet. There are 9, 28 and
25% of the households using the fuel from corncobs once, twice and three times
a day, respectively. The fuel is mainly used to cook animal feed, boil water for
bathing and cook daily meals in households.
After viewing and using the fuel from corncobs, there were 41, 58 and 1%
of the households rated the fuel at very good, good and medium level,
respectively. In comparison with firewood, 93% of the households said that the
fuel from corncobs is better than firewood (51 and 42% of the households said
that the fuel is little better and much better, respectively). Only 7% of the
households said that the corncob fuel is equivalent to firewood.
Regarding the heat of the corncob fuel in comparison with firewood, 90%
of the households said that it has a higher heat than firewood (66 and 24% of the
households said that it is higher and much higher, respectively). The heat of the
corncob fuel is said to be equivalent to firewood by only 9% of the households
and less than firewood by 1% of the households.
Regarding the consumed amount of the corncob fuel in comparison with
firewood, it was said to be lower, much lower, equivalent and higher by 85, 7, 7
and 1% of the households, respectively.
Regarding the cooking time of the corncob fuel in comparison with
firewood, 95% of the surveyed households said that it is less than (78% and 17%
of the households said that it is less and much less than, respectively). It was said
to be equivalent to and longer by only 3% and 2% of the households, respectively.
Regarding the smoke and dust of the corncob fuel in comparison with
firewood, 68% of the surveyed households said that it is less than. It is said to be
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much less than and equivalent to firewood by 31 and 1% of the households,
respectively.
Regarding the expense of the fuel from corncobs, 43, 39, 1, 15 and 2% of
the surveyed households said that it is reseonable, low, very low, high and very
high, respectively. In comparison with firewood, 38, 14, 47 and 1% of the
households said that the expense of the fuel is lower, equivalent, higher and much
higher, respectively.
Finally, regarding the demand of using the corncob fuel, 100% of the
surveyed households would like to use the fuel from corncobs.
The survey results showed that the model of using the fuel from corncobs
carried out in Phong Quang commune, Vi Xuyen district, Ha Giang province has
very good efficiency. The model has contributed to improving farmers’ knowledge
about biomass energy, especially the efficient use of post-harvest corncobs,
reducing environmental pollution, reducing fuel expense and improving people’s
life.
3.6. Applied technologies for the treatment of post-harvest corncobs
Corncob transportation is one of the major cost factors for using the
corncob as a renewable energy source. Decentralized energy systems offer an
opportunity to use biomass in meeting local energy requirements such as for
cooking and generating electricity. The cost of collecting and transporting
corncobs is the main obstacle in using them as raw materials for energy production
and fuel. If the transport distance of more than 25-50 km is uneconomical, it is
necessary to balance the use of different technologies, in accordance with local
conditions and infrastructure to treat the corncob.
Currently, many technologies have been applied in the world and in
Vietnam to treat crop wastes (including corncobs) to produce organic fertilizers,
fuel in the direction of low emissions, preventing environmental pollution.
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3.6.1. Producing fuel from corncobs
Corncobs after being collected from households will be crushed, dried and
put into the pressing machine to form corncob fuel bars. The process of
compressing the fuel bars will create a great force resulting in the density increase.
Along with the addition of additives will increase the flammability and burn
completely without harmful emissions. In addition to good combustion, high heat,
less smoke and less toxic emissions, the production of fuel from the corncob also
contributes to solving the problem of environmental pollution. It is high practical
because the initial investment is not high, the material resource with low cost is
available, and the machines and factories are simple and can be invested once but
can be use for a long time.
3.6.2. Producing biochar from corncobs
In the face of the demand for growing medium to plant different crops
(orchids, lily…) and fuel with low-greenhouse gas emissions, biochar production
technology has initially been focused and developed. In common, biochar is
produced in the following methods:
- Burning and anaerobic incubation is the process of piling up postharvested corncobs into a large cellar and burning with dry primer fuels, and
covering the pile with powdered soil or fresh leaves to form charcoal.
- Husk incubation (smoked husks) is a popular way that farmers use by
burning corncobs, pouring the rice husks over the husks and covering them with
a layer of the ash. This method can be combined to cook animal feed, but if there
is no measure to lose heat, the charcoal will also become ash.
- Pyrolysis: During the production of biochar, the difference in temperature
and organic material types will be related to the quality of the biochar. As the
pyrolysis temperature increases, the proportion of charcoal, condensed liquid and
asphalt gradually decreases (produced charcoal accounts for 30-50% of the
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material's weight at a pyrolysis temperature of 2800C and gradually decreases to
20-30% at the temperature of 8500C) and vice versa the amount of gas will
increase from 20% to 80%. The problem for researchers today is how materials
and production technologies to make biochar effective in soil environment
improvement and carbon storage at a reasonable product cost which can be
accepted by the market. Thus, this technology is not suitable in the conditions of
crop waste in the country due to the characteristics of the waste and the cost of
creating a biochar unit.
3.6.3. Using corncobs as a medium for growing mushrooms
In Vietnam, the mushroom production technology developed in 1990 has
taken the advantage of the post-harvest raw materials of agricultural production
such as straw, rice straw, sawdust, corn cob ..., contributing to limiting
environmental pollution. However, the mushroom production process uses a large
amount of organic materials and also generates a huge amount of waste, which is
also a potential risk of environmental pollution.
Corncobs are crushed or chopped as a substrate, and then mixed with some
nutrients to grow mushrooms. After harvesting the mushroom, the substrate will
be discarded. Chemical and physical criteria of the residue after growing
mushrooms have been studied and analyzed. The results showed that the waste
meets the standard conditions for composting. Growing mushrooms on corncob
substrate both reduces a large amount of waste to the environment, and helps
people to increase their incomes and reduce the poverty.
3.6.4. Other technologies using corncobs
Utilizing corncobs instead of coal can reduce environmental pollution by
using a continuous corncob gasification system to convert fuel in solid form
(corncob) into syngas with high calorific value and easy to use. This gasification
furnace has replaced some types of direct incinerators using coal or corncob
burning, providing heat for the corncob drying facility itself or other equipment
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that uses thermal energy. The cost of burning fuel is only about one third of that
of a direct incinerator using coal.
Recycling corncobs for animal feed, keeping cattle warm in cold weather;
Desiccant and lining the barn floor help to decompose the wastes discharged by
cattle, poultry and livestock. Tablets can also be used to sprinkle onto the soil
surface to retain moisture and keep nutrients from fertilizing the plant.
In addition, the corncob can be fermented to obtain ethyl alcohol or lactic
acid. it is also mixed with concrete to make corncob-concrete with very light
properties. The corncob is also used effectively in the fabrication of adsorbent for
environmental treatment with low cost ..
3.6.5. Proposing some solutions for using corncobs in Vietnam
Researching and developing technologies to use corncobs as energy, fuel,
fertilizer, ... in order to diversify the use of corncobs, to use them thoroughly
without environmental pollution.
Technical training for improving farmers' awareness of corncobs and
effective use methods, especially in fuel production, to meet the needs of people
in their daily life.
Adopting policies to support technical advances in producing fuel from
corncobs or to use improved cookstoves with the effect of corncob utilization, for
farmers to apply.
Building models of using corncobs as an effective fuel for the daily life and
production, as a basis for replication.
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IV. CONCLUSION
Ha Giang is the northernmost province of Vietnam with hard natural
conditions and climates. People in Ha Giang are mainly ethnic minorities with
low levels of education and intellectual standard. There have been outdated
customs and practices. People's living standard is still low with the high ratio of
poor and near-poor households.
Maize is the main crop that increases food production and income, and
reduces poverty for farmers in Ha Giang. Maize production has the annual area
of over 50,000 ha with low productivity (reached at 3.56 tons / ha in 2018) due to
difficult cultivation conditions, high sloping fields, backward techniques and low
intensive investment. There is a large amount of annually collected corncob
(about 48.0 thousand tons in 2018) used as a fuel for cooking food and animal
feed. However, there is an ineffective utilization of corncob. Corncob is used in a
larger amount compared to firewood and has not been considered as a main fuel
yet.
Fuel commonly used in households is firewood collected in the forest with
traditional and backward stoves. While the demand for fuel is increasing, the
forest area is narrowing so people have to go far from home to collect firewood
resulting in difficulties for daily activities. Therefore, the need to use
environmentally friendly fuels is higher and higher.
The technical process of producing fuel from corncobs is suitable for
households and household groups with the maximum capacity of 1.8 tons per day.
It has been transferred to households at Phong Quang commune, Vi Xuyen
district, Ha Giang province. Its work has been efficient and under technical
requirements.
The model of using corncobs as a fuel for drying agricultural products and
living activities in households in Phong Quang commune, Vi Xuyen district, Ha
Giang province has been successfully built with the voluntary participation of 50
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households; 01 machine producing fuel from corncobs with the maximum
capacity of 1.8 tons/day was set up; 01 class of 20 people was trained and
transferred about the technology of producing fuel from corncobs; 01 visit day of
the model and evaluating the model was organized.
The model has contributed to improving farmers’ knowledge about biomass
energy, especially the efficient use of post-harvest corncobs, reducing
environmental pollution, reducing fuel expense and improving people’s life.
People have tended to use fuels efficiently, contributing to reducing
environmental pollution, saving daily costs, protecting the health and improving
the farmer's life.
In order to exploit and use the corncob effectively, it is necessary to develop
new technologies to recycle it, to train farmers for raising their awareness of the
value and how to use it effectively, to promulgate supporting policies and to build
the models of using corncobs effectively.
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INTERVIEW QUESTIONAIRE
Survey on the demand and current situation of fuel utilization in
households and production in Ha Giang province
(Model of using corncobs as a fuel for drying agricultural products and living
activities of households in Ha Giang province – Under the project: Promoting
biomass energy for agricultural communities and rural development in Asean
region)
Number: ………………………………………………………………
Date: …………………………………………………..
Interviewer: ………………………………………………………….
I. GENERAL INFORMATION OF THE HOUSEHOLD
1. Interviewee’s Name: …………………………………………......
2. Address: ……………………………………………………………
3. Sex:

3.1. Male

3.2. Female

4. Interviewee’s Age: ……….. (years old)
5. Interviewee’s Education level:
1. Non

2. Primary School

5. Intermediate

6. College

3. Secondary School
7. University

4. High School

8. Others (in detail)

6. Number of people in a household……………. (People), including:
- Number of people at working age:…………….( People)
- Number of people out of working age: ………………( People)
- Number of people under working age:……………...( People)
7. What kind of household do you belong to?
1. Quite Rich/Rich

2. Average
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3. Poor/Near Poor

8. What is the main income of your family from?
1. Cultivation

2. Breed

3. Free labor

4. Wages

5. Others (in detail) ………

9. Total income of the household per year:……………………..(million dong)
Including:

Income from agriculture:…………………..( million dong)
Other incomes:……………………………( million dong)

10. Accommodation time of the household?
1. Full-time Residence

2. Part-time Residence

3. Temporary Residence

4. Others (in detail) ………….

II. DEMAND FOR USING FUELS
11. In dry season, what kind of fuels do you often use every day? How many
times?
1. Firewood

5. Gas

2. Charcoal

6. Gasoline

3. Electricity

7. Agricultural by-products

4. Biogas

8. Others (in detail)

12. In rainy season, what kind of fuels do you often use every day? How many
times?
1. Firewood

5. Gas

2. Charcoal

6. Gasoline

3. Electricity

7. Agricultural by-products

4. Biogas

8. Others (in detail)

13. In dry season, what kind of stoves do you often use every day? How many
times?
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1. Traditional stove (with 3 legs)

5. Gasoline stove

2. Improving stove

6. Electric stove

3. Charcoal stove

7. Others (in detail)

4. Gas stove
14. In rainy season, what kind of stoves do you often use every day? How many
times?
1. Traditional stove (with 3 legs)

5. Gasoline stove

2. Improving stove

6. Electric stove

3. Coal stove

7. Others (in detail)

4. Gas stove
15. In dry season, how much time do you often spend on cooking every
day?.........................................................................................................................
16. In rainy season, how much time do you often spend on cooking every
day?.........................................................................................................................
17. Besides cooking, what else does your family use fuel for?
1. Yes

2. No

If yes, used for what?
1. Heating

3. Lighting up

2. Boiling bath water

4. Others (in detail) ……………….

18. Where do you use fuel every day?
1. In the house
19.

How

many

2. In the market
meals

does

your

3. Others (in detail) ……….
family

cook

every

day?.........................................................................................................................
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20.

How

many

time

does

your

family

cook

animal

food

every

day?.......................................................................................................................
21. Does your family cook anything else every day?
1. Yes

2. No

If yes, how many times? ...............................................................................
22. In dry season, how many kilograms of fuel does your family use every
day?................................................................................................................
23. In rainy season, how many kilograms of fuel does your family use every
day?..................................................................................................................
24. Where does your family get fuel from?
1. Buying

2. Collecting

3. Both

4. Others (in detail) ……………………

25. Who is responsible for collecting fuel for your family?
1. Children

2. Old people

3. Main labor

4. Others (in detail) ……………………

26. Where do you collect fuel?
1. In the forest

2. In the garden

3. On the field

4. Others (in detail) …………………….

27. How long does a collection trip of firewood take?
.........................................................................................................................
28. How far is it from the place of collecting firewood to your house?
1. 0.1 – 1.0 km

4. 3.0 – 4.0km

2. 1.0 – 2.0km

5. 4.0 – 5.0km

3. 2.0 – 3.0km

6. > 5.0km
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29. How many times does your family have to collect firewood a week?
…….......................................................................................................................
30. Does your family have to buy more fuel each week?
1. Yes

2. No

31. If yes, what fuels do you buy in dry season? How much do they cost?
.........................................................................................................................
32. If yes, what fuels do you buy in rainy season? How much do they cost?
........................................................................................................................
33. The percentage of the total income of the family spent on buying fuels?
1. > 50%

4. < 10%

2. 25 – 50%

5. 0%

3. 10 – 24%
34. In dry season, where does your family cook?
1. In the main house

3. In the separate kitchen out of the house

2. In the separate kitchen in the house 4. Others (in detail) ……………
35. In rainy season, where does your family cook?
1. In the main house

3. In the separate kitchen out of the house

2. In the separate kitchen in the house

4. Others (in detail) ………

36. Does your family dry agricultural products?
1. Yes

2. No

37. If yes, What kinds of agricultural products and how do you dry them
?.........................................................................................................................
38.

What

kinds

of

stove

do

you

want

to

have?

.........................................................................................................................
Thank you for your information!
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INTERVIEW QUESTIONAIRE
Survey on current status of cultivating maize and using corncobs in Ha
Giang province
(Model of using corncobs as a fuel for drying agricultural products and living
activities of households in Ha Giang province – Under the project: Promoting
biomass energy for agricultural communities and rural development in Asean
region)
Date: ……………………………………………………………….
Number: ………………………………………………………………
Interviewer: …………………………………………………………….
I. GENERAL INFORMATION OF THE HOUSEHOLD
1.1. Interviewee’s Name: …………………………………………...
1.2. Address: …………………………………………………………………….
1.3. Sex:

1. Male

2. Female

1.4. Interviewee’s age: ……….. (years old)
1.5. Interviewee’s Education level:
1. Non

2. Primary School

5. Intermediate

3. Secondary School

6. College

7. University

4. High School

8. Others (in detail)

1.6. Number of people in a household……………. (People), including:
- Number of people at working age:…………….( People)
- Number of people out of working age: ………………( People)
- Number of people under working age:……………...( People)
1.7. Total land area owned and used by the household…………(m2)
Including: Residential land area: ……………..(m2)
1.8. The area of agricultural land of the household :…………………(m2)
In particular: Rice…………………(m2)
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Maize…………….......(m2)
Vegetables…………….......(m2)
Fruit trees…………(m2)
Other crops……………(m2)
1.9. What kind of household do you belong to?
1. Quite Rich/Rich

2. Average

3. Poor/Near Poor

1.10. What is the main income of your family from?
1. Cultivation

2. Breed

3. Free labor

4. Wages

5. Others (in detail) ………

1.11. Total income of the household per year:…………………..(million dong)
Including:

Income from agriculture:…………………..( million dong)
Other incomes:……………………………( million dong)

1.12. Are you involved in the cooperatives or associations?
1. Yes

2. No

II. MAIZE PRODUCTION OF THE HOUSEHOLD
2.1. The maize production area of the household? ……………(m2)
Including:

Rice land: …………………….. (m2)
Slash-and-burn land: ………………… (m2)
Other: ………………………. (m2)

2.2. How many maize crops are grown a year?
1. One crop with the area of…………(m2)
2. Two crop with the area of …………. (m2)
3. Three crop with the area of ………….. (m2)
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2.3. Which crop do you grow maize?
1. Spring crop, the area of………(m2), growing time……….harvesting time ……
2. Summer crop, the area of………(m2), growing time……….harvesting time ……
3. Winter crop, the area of………(m2), growing time……….harvesting time ……
4. Other crops, the area of………(m2), growing time……….harvesting time ……
2.4. Do you grow hybrid or pure maize varieties?
1. Hybrid maize varieties

2. Pure maize varieties

2.5. Is the origin of the seed from?
1. Buying

2. Self-breeding

3. Other

If buying, where is the seed bought?............................................................
2.6. What is the name of maize varieties that you plant?
1. Variety…………………price……………………amount …………
2. Variety…………………price……………………amount …………
3. Variety…………………price……………………amount …………
4. Variety…………………price……………………amount …………
2.7. How do you make the tillage for growing maize?
1. No tillage

2. Comprehensive tillage

3. Others (in detail)

2.7.1. If there is a tillage, how do you make the tillage?
1. With hands

2. Buffalo (cow)

3. Machine

2.8. How do you sow seeds?
1. Sowing seeds directly into the land
2. Sowing seeds on the trays
3. Sowing seeds on the mud substratum before growing on the field
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4. Others (in detail) ………………
2.9. How many kilograms of seeds are sowed per 1000m2?..................................
2.10. How many times is the maize fertilized per crop?
1. Once

2. Twice

3. Three times

2.11. What fertilizers do you apply for the maize?
1. Manure ……………. tons/ha, when………………………………
2. Nitrogen fertilizer, ……………….kg/ha, when…...……………………
3. Phosphorus fertilizer, …………………kg/ha, when…...………………
4. Potassium fertilizer, ………………. kg/ha, when…………………….
5. NPK fertilizer ………………..kg/ha, when…...……………………..
6. Others (in detail) ………………………………………………………
2.12. How many times do you use pesticides for the maize per crop?
1. Non

1. Once

2. Twice

3. Three times

4. Four times

If so, when do you apply pesticides? ...............................................
2.13. How many times do you weed for the maize per crop?
1. Non

1. Once

2. Twice

3. Three times

If so, when do you weed?..........................................................
2.14. How many times do you water the maize per crop?
1. Non

1. Once

2. Twice

3. Three times

2.15. Do you visit the maize field?
1. No

2. Yes (in detail)…………..

2.16. How do you harvest corns?
1. Harvesting at the mature stage
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2. Harvesting at completely dry corn stage
3. Others (in detail) …………………………..
2.18. How do you dry corns?
1. Drying corns on the yard
2. Drying corns on the kitchen/house upstairs
3. Drying corns on the stalks
4. Others (in detail)
2.19. How do you preserve corns?
1. Preserving corns in jars
2. Preserving corns in sacks
3. Preserving corns on the kitchen/house upstairs
4. Others (in detail)
2.20. How many kilograms of corn do you get per crop?.........................................
2.21. How do you transport corns?.................................................................
2.22. After harvest, what for is the corn used?
1. Food, quantity …..……………………….
2. Animal feed, quantity ……………………
3. Sale, quantity ……………………………………
4. Others (in detail) ………………………………….
2.23. If for sale, how do you sell?
1. Self-selling
2. Selling to traders
3. Others (in detail) …………………………………

65

2.24. How much did the corn cost last crop?.......................................
2.25. How much is the cost of maize production per 1,000 m2?
Ord.

Diễn giải

Unit price
(1,000 VND/kg)

1

Varieties

2

Fertilizer

Amount (kg)

Total amount
(1,000 VND)

Manure
Nitrogen fertilizer
Phosphorus fertilizer
Potassium fertilizer
Others
3

Pesticides

4

Labor

5

Others
Total

2.26. How is the maize acreage this year compared to the area in the previous year?
1. Increase

2. Decrease

3. Unchanged

If increase, how much?.......................................................................
If decrease, how much?.....................................................................
2.27. It is expected that you will increase or decrease the corn acreage next year?
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1. Increase

2. Decrease

3. Unchanged

If increase, how much?.......................................................................
If decrease, how much?.....................................................................
2.28. Your techniques of maize growing are based on:
1. Practical experience
2. Trained techniques
3. Radio, television
4. Others (in detail)
If involved in training, how many times have you taken part in?
2.29. Have you ever known anything about sustainable maize cultivation?
1. Never
2. Know clearly
3. Ever heard but not clear
4. Other (in detail) …………………………………………………….
2.30. What are the advantage of maize growing in your opinion?............................
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
2.31. What are the disadvantage of maize growing in your opinion?.......................
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
2.32. Do you have any recommendations to the state agencies and government to
support the development of maize? ........................................................................
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.................................................................................................................................
.................................................................................................................................
..............................................................................................................................
III. THE SITUATION OF USING CORNCOBS OF THE HOUSEHOLD
3.1. Do you use corncobs after harvest?
1. No

2. Yes

3.2. How many kilograms of corncobs do you get per crop?...................................
3.3. What do you use corncobs for?
1. Fuel
2. Charcoal
3. Fertilizer
4. Others (in detail) ………………………….
3.4. If corncobs are used as a fuel, how long do you use the corncob up?
…………...............................................................................................................
3.5. What do you use corncobs for cooking?
1. Rice, food

2. Animal feed

3.6. How do you use corncobs as a fuel?
1. Only using corncobs as a fuel
2. Using corncobs in combination with firewood
3. Other
3.7. What kind of stove do you use?
1. Traditional stove
2. Improving stove
3. Others (in detail) ………………………………
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3. Others

3.8. What is your opinion of the efficiency of using corncobs as a fuel compared
to other fuels in your family?…………………………………………………
……………………………………………………………………………………
3.9. Dou you want to use corncobs as a fuel and for drying agricultural products?
1. Yes

2. No

3.10. What are your recommendations to the state agencies and government about
using corncobs as a fuel? ……………………………………………………...
……………………………………………………………………………………
……………………………………………………………………………………
Thank you for your information./.
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INTERVIEW QUESTIONAIRE
Survey on people’s awareness of producing and using eco-friendly fuel in
Ha Giang province
(Model of using corncobs as a fuel for drying agricultural products and living
activities of households in Ha Giang province – Under the project: Promoting
biomass energy for agricultural communities and rural development in Asean
region)
Number: ………………………………………………………………
Date: …………………………………………………………………..
Interviewer: …………………………………………………………….
I. GENERAL INFORMATION OF THE HOUSEHOLD
1. Interviewee’s Name: …………………………………………......
2. Address: ………………………………………………………………………
3. Sex:

1. Male

2. Female

4. Interviewee’s age: ……….. (years old)
5. Trình độ học vấn của người được phỏng vấn:
1. Non

2. Primary School

5. Intermediate

6. College

3. Secondary School
7. University

4. High School

8. Others (in detail)

6. Using Vietnamese language
1. Fluently

2. Just a little

3. Non

7. Ethnic people
1. Kinh

3. H’Mong

2. Tay

4. Other (in detail)………

8. Number of people in a household……………. (People), including:
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- Number of people at working age:…………….( People)
- Number of people out of working age: ………………( People)
- Number of people under working age:……………...( People)
9. What kind of household do you belong to?
1. Quite Rich/Rich

2. Average

3. Poor/Near Poor

10. What is the main income of your family from?
1. Cultivation

2. Breed

3. Free labor

4. Wages

5. Others (in detail) ………

11. Accommodation time of the household?
1. Full-time Residence

2. Part-time Residence

3. Temporary Residence

4. Others (in detail) ………….

II. AWARENESS OF ECO-FRIENDLY FUEL
12. What kind of fuel does your family use every day?
1. Firewood

5. Gas

2. Charcoal

6. Gasoline

3. Electricity

7. Agricultural by-products

4. Biogas

8. Others (in detail)

13. What kind of stove does your family use every day?
1. Firewood stove

4. Gas stove

2. Charcoal stove

5. Gasoline stove

3. Electricity stove

6. Others (in detail)

14. What does your family use fuel for?
1. Cooking food

4. Boiling water for bathing
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2. Cooking animal feed

5. Lightening

3. Heating

6. Others (in detail)

15. How many times do you use fuel a day?
1. Once

3. Three times

2. Twice

4. Four times

5. Others (in detail)

16. How much of fuel you’re your family use every day?......................................
17. Where is the fuel that your family use from?
1. Buying

3. Both buying and collecting

2. Collecting

4. Others (in detail)

18. If purchased, the household’s percentage of income is spent on buying fuel is?
1. > 50%

3. 10 – 24%

2. 25 – 50%

4. < 10%

5. 0 %

19. Why does your family use this fuel?
1. Because it is a common fuel
2. Because it is cheap
3. Because it is suitable for family use
4. Others (in detail)
20.

What

is

your

opinion

about

the

fuel

being

used

every

day?.........................................................................................................................
................................................................................................................................
21. If given the choice of fuel, which fuel does your family use?
1. Firewood

5. Gas

2. Charcoal

6. Gasoline

3. Electricity

7. Agricultural by-products
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4. Biogas
22.

Why

you’re

8. Others (in detail)
your

family

choose

to

use

the

above

fuel?........................................................................................................................
23. Have you ever heard of “biomass energy” yet?
1. Ever heard
2. Never heard
24. If you have ever heard of “biomass energy”, how did you hear of it?
1. Through newspapers, radio, television
2. From friends and relatives
3. Through billboards
4. Others (in detail)
25. How is your interest level in biomass energy?
1. Absolutely uninterested
2. Little interested
3. Interested
4. Quite interested
5. Very interested
26. Have you ever heard of “eco-friendly fuel” yet?
1. Ever heard
2. Never heard
27. If you have ever heard of “eco-friendly fuel”, how did you hear of it?
1. Through newspapers, radio, television
2. From friends and relatives
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3. Through billboards
4. Others (in detail)
28. How is your interest level in eco-friendly fuel?
1. Absolutely uninterested
2. Little interested
3. Interested
4. Quite interested
5. Very interested
29. Is eco-friendly fuel suitable for your family’s demand?
1. unsuitable
2. Little suitable
3. Suitable
4. Very suitable
30. If the cost of eco-friendly fuel equivalent to firewood, do you use the fuel?
1. Yes

2. No

31. If there is a chance, will you try to use eco-friendly fuel?
1. Yes

2. No

32. Questionnaire of survey on the tendency of using eco-friendly fuel. Please
indicate your agreement level of the following statements:
Statements
Eco-friendly fuels help to
reduce
environmental
pollution

Totally
Disagree
disagree
1

2
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Agree

Quite
agree

Strongly
agree

3

4

5

Eco-friendly fuels has low
cost

1

2

3

4

5

Using eco-friendly fuels will
reduce the dependence on
fossil fuels

1

2

3

4

5

Using eco-friendly fuels is
good for human health

1

2

3

4

5

Using eco-friendly fuels is
eay
and
suitable
to
households’ demand

1

2

3

4

5

Economic and healthy
benefits of eco-friendly fuels
are clear.

1

2

3

4

5

Households should use ecofriendly fuels

1

2

3

4

5

The government should
have a propaganda policy of
eco-friendly fuels

1

2

3

4

5

Agreement of using ecofriendly fuels in the future

1

2

3

4

5

Thank you for your information!
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INTERVIEW QUESTIONAIRE
Survey on the efficiency of the model using fuel from corncobs compared to
other common fuels being used in households in Ha Giang province
(Model of using corncobs as a fuel for drying agricultural products and living
activities of households in Ha Giang province – Under the project: Promoting
biomass energy for agricultural communities and rural development in Asean
region)
Number: ………………………………………………………………
Date: …………………………………………………………………..
Interviewer:…………………………………………………………….
I. GENERAL INFORMATION OF THE HOUSEHOLD
1. Interviewee’s Name: …………………………………………......
2. Address: ………………………………………………………………………
3. Sex:

1. Male

2. Female

4. Interviewee’s age: ……….. (years old)
5. Trình độ học vấn của người được phỏng vấn:
1. Non

2. Primary School

5. Intermediate

6. College

3. Secondary School
7. University

4. High School

8. Others (in detail)

6. Using Vietnamese language
1. Fluently

2. Just a little

3. Non

7. Ethnic people
1. Kinh

3. H’Mong

2. Tay

4. Other (in detail)………

8. Number of people in a household……………. (People), including:
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- Number of people at working age:…………….( People)
- Number of people out of working age: ………………( People)
- Number of people under working age:……………...( People)
9. What kind of household do you belong to?
1. Quite Rich/Rich

2. Average

3. Poor/Near Poor

10. What is the main income of your family from?
1. Cultivation

2. Breed

3. Free labor

4. Wages

5. Others (in detail) ………

II. THE EFFIECIENCY OF THE MODEL USING FUEL FROM
CORNCOBS
11. Have you ever heard of “fuel form corncobs” yet?
1. Ever heard

2. Never heard

12. If you have ever heard of “fuel form corncobs”, how did you hear of it?
1. Through newspapers, radio, television
2. From friends and relatives
3. Through billboards
4. Others (in detail)
13. How is your interest level in biomass energy?
1. Absolutely uninterested
2. Little interested
3. Interested
4. Quite interested
5. Very interested
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14. Are you involved in voluntary groups of producing and using corncobs as fuel
in Ha Giang province?
1. Yes

2. No

15. Have you ever been trained and introduced in producing fuel from corncobs?
1. Yes

2. No

16. Have you ever seen and used fuel from corncobs yet?
1. Yes

2. No

17. Have you ever used fuel from corncobs in your family activities yet?
1. Yes

2. No

18. If yes, how many times did you use it per day?
1. Once

3. Three times

2. Twice

4. Others (in detail)

19. What does your family use fuel for?

20.

1. Cooking food

4. Boiling water for bathing

2. Cooking animal feed

5. Lightening

3. Heating

6. Others (in detail)

How

long

you’re

your

family

use

fuel

from

corncobs?................................................................................................................
21. What is your opinion of the fuel from corncobs?
1. Very bad

4. Good

2. Bad

5. Very good

3. Normal

6. Others (in detail)

22. In your opinion, how is the fuel from corncobs compared to firewood?
1. Much less

4. Little better
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2. Little less

5. Much better

3. Equal
23. In your opinion, how is the heat of the fuel from corncobs compared to
firewood?
1. Much less

4. Little better

2. Little less

5. Much better

3. Equal
24. In your opinion, how is the amount of the fuel from corncobs compared to
firewood?
1. Much less

4. Little better

2. Little less

5. Much better

3. Equal
25. In your opinion, how is the cooking time of the fuel from corncobs compared
to firewood?
1. Much less

4. Little better

2. Little less

5. Much better

3. Equal
26. In your opinion, how is the dust and smoke of the fuel from corncobs
compared to firewood?
1. Much less

4. Little better

2. Little less

5. Much better

3. Equal
27. What is your evaluation of the cost for producing fuel from corncobs?
1. Very low

4. High
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2. Low

5. Very high

3. Average
28. In your opinion, how is the cost of producing fuel from corncobs compared to
firewood?
1. Much less

4. Little better

2. Little less

5. Much better

3. Equal
29. In your opinion, how is the cost of producing fuel from corncobs compared to
the fuel being used in your family?
1. Much less

4. Little better

2. Little less

5. Much better

3. Equal
30. Will your family use the fuel from corncobs in next time?
1. Yes

2. No

Thank you for your information./.
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