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Introductory note.

This document has been prepared by the members of the NCRPD (National Centre for
Rural Planning & Development), and the CATTIC (the Centre for Appropriate
Technology Transfer in Construction), in Hanoi. It has been written at the start of the
VIE/86/020 sub-contract in Appropriate Techology Transfer in Construction, being
undertaken with the assistance of the sub-contractors, Development Workshop and
GRET.

The first phase of the sub-contract has focussed attention on the need to develop skills
in evaluating the actions undertaken in by the NCRPD, in order to assess whether they
are in fact "appropriate” and able to reach the people who need the most assistance in
the villages.

This evaluation of work undertaken in the Commune of Hy Cuong represents only a
first step in developing evaluation techniques: further work will need to be done, for
example, in carrying out a much more detailed analysis of costs of the technologies
which have been tried out, of their affordability and potential for social appropriation,
and similarly in assessing their efficiency against the needs and priorities of the
villagers. Nevertheless, the process of doing a preliminary evaluation and the process
of producing this report has ~ - _ raised awareness for the need to monitor
performance more closely. The process has already served to highlight some aspects
on which future work should focuss.

The report on Hy Cuong, and the two other similar reports, on Yen Bac and Dai Ang,
also serve as a reference against which future actions and the reports which document
them can be compared. ‘

DW/GRET, November 1990
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Introduction

This document presents the information collected by the NCRPD and CATTIC staff
regarding the resources and problems of Hy Cuong commune. It then describes the
actions which have been taken to improve infrastructure and homes in the commune.
These actions have now been evaluated, and the results are presented in section 5,
followed by recommendations for future action in Section 6.

i Prol'ect Background

1.1. Project Objectives.

The project activities aim to promote balanced growth in socio-economic conditions
throughout the country by assisting in the further development of human setlements in
rural area of Vietnam. This to be achieved by planning and implementing programmes
of infrastructure development in selected places to provide means of livelihood and to
improve living conditions to people in the country-side. To achieve these aims, the
following immediate objectives have been assigned to project VIE/86/020:

i. Improve the capacity within the Ministry of Construction (MOC) for human
setlements planning and implementation in rural areas.

ii. Develop a functioning advisory service in appropriate technology for
implementation of infrastructure development projects in rural communes.

iii. Develop the coordination of infrastructure development activity and their
funding in the pilot rural communes as model for replication.

iv. Increase knowledge transfer to staff of the Ministry of Construction in human
setlements development in rural areas.

1.2. The pilot communes.

To serve as a learning process and testing grounds it was decided that the project
would undertake actual infrastructure planning and appropriate technology (AT)
application development in three pilot communes. This document concerns the
experience of technology development and transfer in the Commune of Hy Cuong, in
the hills of Vinh Phu Province ( see location map ).

The selection criteria used in choosing communes are as follow:

i. Since the integrated rural development is the project objective, so the selected
places were in rural areas.

ii. The chosen communes were poor or of average wealth (but not too poor).

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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Location of Vinh Phu Province in Vietnam.

CHINA -
-’SLJ\\_)i.//'\
o o
Gulf of Tonkin g 7o)
HAPHONG »
Hai Hung
’
Ha Nam Ninh
@ -
Quang Nam-Da Nang
THALLAND il
4
South China Sea
Nghia Binh

Phu Khann

CAMBODIA

Dac Lac

Persans per
square kilometer

S

® i o : [-]50-99

-~ [7100-199

Thuan Hai E 200_399

g 400-799

%800 and over

Tien Giany
Ben Tre

Cuv Long

“ewm” VIETNAM

NCRPD REPORT VIE/86/020 NOVEMBER 1990



HY CUONG - EVALUATION AND RECOMMENDATIONS 3

iii. They are representative of 3 rural areas in the northern part of the country
(such as the coastal, Red river delta, hill or mountain areas).

iv. In the first phase, the selected communes would have an easy access, not far
from Hanoi (max.150Km).

v. The communes are eager and capable to receive the new knowledge and realize
the Project activities. They are in urgent need for the socio-economic and
- physical development.

The actual selection was based on the knowledge and experience of the NCRPD
experts and the local leaders who have been working in the departments of rural
planning and development, and followed field trips and discussions between the
project staff and the local authorities.

Once the Commune had been selected, an ageement was drawn up between the
province, the commune and the Ministry of Construction and UNDP/UNCHS.

For the implementation of practical action, a financial structure was developed which
is divided up as follows from four different sources:

i. Contribution cash or in kind from users in the communes.
ii. Contributions in cash or in kind from district and provincial budget.

iii. Contributions in cash from project VIE/86/020 Government counter part
budget.

iv. Contributions from VIE/86/020 UNDP budget.

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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1.3. The project in Hy Cuong.

The staff of the IURP (now working with the NCRPD) started their work in Hy
Cuong in January 1988. Working together with commune representatives and the

people, they analaysed the commune's resources and identified the key problems
which need to be addressed.

From February 1988 to October 1989, a certain number of projects have been
constructed on a small scale basis to serve as prototypes to show examples of
“appropriate' technologies to the people of the commune. The commune participants
all volunteered and were included in the programme on the basis that they would
accept to participate in experimenting and testing and also pay some part of the
prototype from their own funds.

In November 1989 a second series of projects were identified, and a specific project
document signed betwen the Commune and the NCRPD.

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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2. Hy Cuong Commune: characteristics and
resources.

2.1 The commune of Hy Cuong.

Hy Cuong commune is an underdeveloped commune in Phong

Chau District, Vinh Phu Province. It is one of the poorest communes in the Province,
(of which about 30% of communes are very poor), with the net rice revenue per-capita
lower than 280 Kg per annum.

The commune is a national cultural and historical site with the Hung King's Temple
(the first king of the nation), well-known throughout the country.

Hy Coung is about 100 Km from Hanoi by the national road #7, and is located in the
centre of Phong Chau district, 10 Km to the north of Viet Tri city (see map). About
three quarters of the commune is hilly and partially wooded, leaving only a quarter of
the land in the valleys suited to growing rice.

2.2. Hy Cuong: size and population.
Total area 776.69 Ha

Historical zone of Hung King's Temple 285.- Ha
Population:
- Total population (1987) 2892 inhabitants

- Total households 630.
- Total labour force 657 people
Growth rate 2.2%

Low employment has lead to the exodus of the young. Nevertheless there is still
growth, and this is partly accounted for by people retiring from the army, etc.
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Location of Hy Cuong Commune in the Province of Vinh Phu
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2.3. Employment structure.

There is an unbalanced profile of employment, with more women active than men, and
a low overall level of mobilization, at about 25% of the total population.
- Farmers 442 people (82%)

- Handicraft 50 people
- Services and other 168 people

There are 15 builders, 40 people working for the water board, and 24 people who are
cadre of the cooperative. 40 people work on lacquer ware production.

A breakdown of household prosperity, in terms of families have a good surplus
("RICH"), very slight surplus ("MEDIUM"), and no surplus at all ("POOR"), shows
that there are 4.3% rich families, 30.4%
medium families, and 65.2% poor
families, of which 30% are always in great
need, who are assisted by subsidies.

The infrastructure system is poor in both
social and physical terms. The potential of
land, labour force and service capacity for
tourism and handicraft remain unexploited.
The major share of gross commune
production comes from agriculture, but it
is essentiall for home consumption. The
per capita rice quantity comes to about
250Kg/person year, against a national
average of about 300kg/year. There is a
farming cooperative working 250 hectares
of land, administered by the People's
Committee. The commune is located in the
middle of an area which has three
industrial centres producing paper, cement,
phosphates for fertilizer.

Proportional distribution of "wealth"” in commune

£

Non agricultural land uses cover the following: -

Roads 13 ha
Water 14 ha
Homeland 85 ha
Services 26 ha
Cemetary 2 ha

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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Total agricultural area is 331 hectares, much of it sloping. There are two rice crops
grown on 137.4 ha, and 1 crop on 15.5 ha. Cassava is grown on 81 ha, lacquer trees
on 30 ha and fruit on 13 ha. There are 314 ha of forest land, although not all is
covered by trees. Maise is becoming popular. On average each family has 1.5 pigs, at
about 70 -80kg/pig. Fish farming is produces about 10 tonnes/year

The ground is basically composed of granite and laterite, with a surface soil of 30 to
60cm. Low land used for agriculture is quite worn out from intensive farming, and the
hill land is eroded. Agricultural land is tending to diminish in favour of other uses
such as building, garden plots etc. The temple lands are not exploited by the
commune.

2.4. The climate.

(source Viet Tri Meteorological station)

The climate in general is favourable for living conditions and agriculture, although
periods of low rainfall reduce the potential for cultivation without irrigation, and there
is no third crop. Wind and solar energy could have some potential.

Temperature: annual average 23.3 degC
Hot months: May - September: Average 28c, max 35c.

Cold months: December - March: Average 17c, min 6-10c
Humidity: generally high with annual avverage of 84 %, ranging from 80 to 87%

Rainfall: Annual average 1644mm.

Low rainfall in December to March with an average of 20 - 40mm; high rainfall from
June to September, with an average of 200 - 300mm.

Wind is more or les the same all year, with calm days about 15% of total, and an
annual average of 1.8m/sec, most in April (2.4m/sec) and least in November
(1.4m/sec). Wind directions are East/South-east in the summer, and North/North-east
in the winter. ’

{

Solar hours are high, with an average of 1662 hours per year, mainly from May to
October (160-200 hours/month), and the least in February and March ((50
hours/month)..

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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2.5. Capital and material resources.

Animals are the main form of traction. There is 1 15hp tractor, 3 rice mills, 3 fodder
processors, and one private generator. There are some hand drawn carts, and bicycles.

Fuel is (i) wood and branches, (ii) straw. There is an electric line along the main road
(94kv) which supplies power on festive occasions only.

Water comes from wells (for drinking and household plot use), and for irrigation from
three small reservoires supplying 65% of the water for the paddy fields. Hill land is
poorly irrigated. If it could be tapped, the subterranean water supply is good and pure.

Fertilizer. This comes mainly from manure, and all kinds of fertilizer included,
amounts to about 1 tonne/hectare.

Lacquer production in one workshop produces 1.5 - 2million dong/year of goods in
1987.

There are two brick and tile kilns which produce together 52,000 bricks/year, and
42,000 tiles. There are also private small kilns. In addition about 30 tons of lime is
produced locally each year.

2.6. Buildings.

Houses have been built mostly of earth, either using mud blocks or in-situ moulded
earth. Richer families use some fired brick, and it is common to see a mixture of
materials in one house. About 50% of houses have clay or cement tiled roofs, the rest
are thatched.

Services: there is one school for 6 to 14 year old children, and three kindergardens.
There is a health centre with four nurses/technicians and 7 beds. There is a cultural
centre with 500 seats.

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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Map showing the proposed integrated planning to develop the communes reources.
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Map showing the proposed integrated planning to develop the communes reources.
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3. Identification of problems and priorities

3.1. The process. 2

The process of identifying what problems needed to be addressed in Hy Cuong was
based firstly on the analysis of natural, human and capital resources in the commune.
The enquiry focussed on the existing use of land, water and the structure of the labour
force in relationship with the level of siocio-economic development, the economic
benefits and income of households. In Hy Cuong commune we analysed the statistical
data in land use, employment, and economic dynamic, combined with household
interviews using the questionnaire shown in Annexe 1. A random selection of one
hundngd families were interviewed. These interviews showed the main problems of the
commune. At the same time, interviews with the representatives of the Commune
People's Commitee, Cooperative and mass organizations (Women's Organization,
Youth Organization, etc.) confirmed these main problems.

3.2. The problems.

The main problems are as follow:

Insufficient productive land: land resource for agriculture and forestry, in both
cooperative fields and household plots, are still under exploited. Traditional farming
methods are used. Rice yields are low (4 tonnes/ha/yr). There is on average only 1.6
crops/year. Household plots average 1200m2 but there is a low level of use, mainly
for cassava plantation with low yields. Animal raising in the household plots averages
1 cow and 1.5 pigs/family.

Woodland is being depleted.: Forestry land covers 120 ha. but only 40% is now
covered by trees, and the rest is now wasteland. This is largely caused by
overconsupmtion of wood for cooking, food drying and kilns.

Shortage of water and difficulty in extracting water: There are a number of small
lakes and reservoirs for irrigation, but insufficient for the whole year. This contributes
to the low productivity mentionned above. In the household plots 80% of families have
a shallow earth well, from 5 to 12 metres deep depending on location, but there is a
problem of how to get water out in sufficient amounts to meet needs of the family
(drinking water, cooking, bathing and washing, and watering plants and animals in the
garden plot).

Low employment level: only 40% of the potential labour force is mobilized in the
fields, 13% work in household plots and home based productive activities (lacquer
ware, brick making, rice and cassava processing). Non-farm work is not developed.
Incomes are low, and this is made worse because labour demands are seasonal.
Meanwhile, skills are also low.

Deterioration in level services and infrastructure: Whilst the population is growing,
the quality and availability of services (school, health care centre) are deteriorating
physically. For example, there are now 750 school children, and room at present for
600 with double shifts. The actual fabric of the building is not maintained. The clinic
is temporarily located in a building in very poor condition.

{

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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Housing: 60% of houses are built with traditional earth or fired brick construction in
good condition. But 40% are in poor condition, and there is a need to expand the
house, as well as upgrade it. Housing demand is fuelled by the trend towards young
families wishing to live apart from the older generation. In addition there are each
year some new families moving to the commune. Overall demand for new houses is at
about 10 per year.

Poor knowledge of skills for improving living conditions.

3.3. Summary.

Based on this identification of problems, the Commune and the project agreed on the
following actions, in order of priority.

1. Water supply: (A) upgrade reservoirs for irrigation; (B) improve garden
and domestic water supply.

2. Household plot economic development: planting of fruit trees and intensive
gardening. Improvement of stables and food preparation for animals.
(Improved stoves to make animal food cooking easier).

3. Services improvement: school anc clinic improvement. (New building).

4. Facilitate building construction: improved materials, training in skills for
building.

S. Re-aforestation: planting of trees; reduction in wood fuel consumption.

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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4. The project actions, justifications and

exgected results.

4.1. Primary school.

In 1989 the total number of pupils of the commune was 628. The existing school
consists of three buildings comprising 12 classrooms and one building for teaching
staff ; it occupies an area of 3 hectares. The school is in degraded state and not
sufficient for the number of pupils.

The plan developed by the NCRPD has proposed building 15 classrooms. The first
building comprising 6 classrooms chosen to be built as part of the project in 1990.

A two storey building was chosen (see drawing). The walls of the building are made
of earth compresssed and stabilized on site. This technology has been chosen as an
appropriate one for Hy Cuong commune because laterite is available in the area and
earth construction is widespread. The illustration shows the form work used for
compacting the earth. The floors will be made of small size concrete shells, a
technology which has been imported from India and improved by TCATC. The roofs
are covered of fibre concrete tiles made on site, an output from the Project
VIE/86/021. Supplementary drawings are given in Annexe 2.

ioa - = e S

L£IEEL :E‘olm woRR
200

___“_'2___\ e ol g ; S WaoL e mokAIWORR
400 x 30

S =3 2400 x 420 x30
| R e I PR
CORINER, Fo&:fM worR X . I T s 7* < I P
£ 114 / H - i3 ey - %E

7 - 3 - 1l oo SR S = =
S e = e ]

DR AV, J TR DR o &
e i et v -

Mould for rammed earth construction

NCRPD REPORT VIE/86/020 NOVEMBER 1990



LHOdIH GdHON
S

0Z0/98/3IN

0661 YIGWINON

7 e

=

)

100Yy2s Mau fo suouvAl

NG
e

e

LR B o = ATy ¥

i

\

[ s [ b bt
’ \i
FRONT ELEV. ! '\ Oudng frans i y .
LEVATION . 4f100 i SIDE ELEVATION
T |
3 X ’ ul p. 2
/ \ _GHICHU . Tuong waT “g0at quET VO] MAU GHI SAM HOAC NAy
- MAT NGOAI LA cAN, SENG VA WHUNG PHAN GO
; ‘ FLASRR T Ll b
. ] NOI QUET YOI WAU TRANG
| o~ - M W e
j - Cic MAT rz/d:;}o'- TRONG QUET YOI MAU VANG NHA,
v o ?i
T . L= -»::;f} —3 1
H N =T i

b

v

REAR ELEvVATION

- |
TRUNG TAM ” T
PHAT TRIEN ’TK,UON_G HQ,C re]
| NONGTHCN | CAC MAT DUNG kr2!
e T Guwed | mEr < T_-wEE __j
Uhvam Unase Wl Y
Mian22 1| Ll | Aty
Mewuén can “han|1 | Dam.quana. Tidh ;"/Oal;—il,:’bn/. Gt

!
)

SNOILVONIWWN 023 GNY NOILYNTYAT - ONONO AH

14



Experimentation with a cinva ram press

Rammed earth construction at Hy
Cuong commune for the new
school
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4.3. Fresh water supply.

Almost every household in Hy Cuong commune has a well, which is rather deep
(average 7-8 m in depth). Water is relatively good in quality. The land area of every
household is rather large (800-1500 sq.m) and is being cultivated with different kinds
of plants and trees. However, if there is not enough water the plantation will not grow
well and give low productivity, since the land easily dries out (hill land
characteristics).

Because of the depth of the water, it is difficult to get the water from the wells for
domestic use and for garden irrigation. This problem will be solved with hand water
pumps provided under the Project with a financial participation from the families. 20
hand water pumps installed for 20 families (divided among housing group) will help
people in improving living conditions and household plot economics.

The selected pump is model VN-6 produced locally under UNICEF Project assistance.
(see illustration).

The VN-6 pump selected by the project and made in Vietnam

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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Three compartment improved stove

4.4. Energy supply.

Fuel saving and forestry protection is also problem of attention in the commune
development programme. With improved smokeless stoves people can save 25-30% of
fuel consumption. 200 improved stoves will be built under the Project to help people
to save fuel consumption (straws, wood, branches, leaves,..) for other use, and at the
same time safeguard the forestation project supplying raw materials for BaiBang paper
mill nearby (assisted by Sweden). The technical details are shown here, as well as an
explanatory sheet used for training local builders to make the stove.

The Biogas Plant application will help people on one hand to take full advantage of
wastes (animal manure, leaves, excreta,...) for better fertilizer resources for
cultivation and good sanitation and, on the other hand, to make use of gas for cooking
and lighting (see diagram). The biogas plant is re-designed and improved by the
project staff, and the rivesed plan is shown on overleaf. This prototype has been built
in 3 places under the Project assistance. However, the cost of construction and
equipment is still high for the average farmer to afford, so only 5 units are proposed to
be built as prototypes under the Project funding in Hy Cuong commune.

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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One page explanation sheet used by the project staff to explain the stove
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Diagramme of the biogas plant with pigsty.

Details of the biogas plant

The prototype of biogas plant has three main parts :

!
, Outlet pipe ‘

inlet mixer, outlet hole and

digester. Beside it has burner and gas pipes.

About digester, it has a volume of 3.5 m3 with 2.2 m of diametre and 2.0 m in depth
(see drawing next page). The wall of tank of digester is made of brick and concrete.

Differ from biogas plants in the low-land, because of good soil for construction in Hy
Cuong, when we build biogas plant,we should have use cement plaster applied directly
to earth wall of the tank. It would be cheaper than using bricks.

The biogas dome was made with steel mesh (Imm x Imm x10mm) and iron bars (
6mm and 4 mm), with cement mortar (20 mm thin / cure 21 days)
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Details of the biogas plant.
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4.5. Improved latrines for better sanitation.

The latrines currently used are not suitable from the acceptable requirements on
sanitation and comfort. This situation will be overcome considerably with the
construction of 40 improved laterines in a first step under the assistance of a small

budget from the Project funds.
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4.6. Budgets.

The following table shows the budget allocations and sources of money for the actions
planned in 1989 and 1990. Some of these will be carried over into 1991.

Er————

PROTOTYPES IMPLEMENTED IN HYCUONG COMMUNE 1988-1989
{ Unit = 1000.-Dong )

SOURCES OF INPUT
(1000.-Dong)
PROTOTYPE MANNER MATE FPRICE |TOTAL
CONSTRUCTIONS |AND -RIAL|OF COST SUBSI
QUANT UNIT PEOPLE |-DIZE|PROJECT
-ITY : FUND
1>Fruit nurser|2000. 1,0 {24000, 500. 1,500
trees
2>Clinics 80sgM|earth 200116,000| 6,000(4,000{ 6,000
brick
3>Hand water 2 set 300 600| 100 500
pumps
4>Improved 25 brick 501 1,250 450 800
stoves cement
5>Biogas Plant 2 Brick| 900( 1,800 600 1200
cement
iron |
TOTAL COST 21,650 7,650}4,000(10,000

Fig. ESTIMATED BUDGET FOR THE PROTOTYPE CONSTRUCTIONS
IN HYCUONG COMMUNE - 1990 -{(Unit=1000.-Dong)

SOURCES OF INPUT
(1000.-Dong)
PROTOTYPE MANNER MATE [FPRICE | TOTAL
CONSTRUCTIONS | AND -RIAL|OF COST SUBSI
QUANT UNIT PEOPLE|~DIZE | PROJECT
-ITY FUND
1>Primary 2 sto|earth 70,000(15,000(20000)35,00
School ~-reyj|concr
-ets
2>Family House| 05 - 7000}135,000125,000 10,000
House
3>Hand water 20 300 6,000| 3,500 2,500
Pumps units
4>Improved 200 brick 50110,000{ 8,500 1;, BOO
Stoves units|cement
5>Biogas Tanks| 05 brickl 900| 4,500 2,500 2,000
units|cement ' i
iron
6>Improved 40 brick 100 1,000{ 3,000 1,000
Laterines|{units|{cement
TOTAL COST 129,500,57,500'20000'52,000
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4.7. Finished products.

In November 1990, the following inputs have been completed.

1. Primary School 1 [3 classrooms (ground floor)].
2. Biogas -

3. Improved stoves 30

4. Hand pumps 2

5. Clinic 1 (80m2)

6. Reservoir expansion 2

7. Biomass and fruit plantation10 Ha.

The following section presents the evaluation of items 1 to 4 listed immediately above.
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3. Evaluation

5.1. Criteria and methods.

The evaluation has involved three main steps. First, the establishment of criteria
against which each technology can be evaluated, secondly, the evaluation in the field
of each AT, through discussion and observation during visits to households. And
thirdly, a more detailed economic analysis of certain techniques of comparable
performance, to see whether the innovations being introduced are making it easier to
improve living conditions.

The evaluation sheet used on the following pages lists the criteria that have been
agreed upon in discussion by the VIE/86/020 team and the consultants. At the same
time, the evaluation has addressed the question "Who is the target group and is the
technology reaching them ?" Distinction has been made between four groups of users
in the commune:

1. The Public.
2. Rich Families with a good surplus.
3. Medium families with a tiny surplus.

4. Poor families, who in many cases need subsidies to survive.

Following the field visit in early November to Hy Cuong, the team working on Hy
Cuong filled in the evaluation sheet for each technique, and discussed the results. This
‘lead to the establishement of several conclusions and some recommendations for the
future. Summary conclusions are shown at the bottom of each evaluation sheet, and an
overview is given in the next section, No. 6.

5.2 Evaluations

NCRPD REPORT VIE/86/020 NOVEMBER 1990
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Evaluation
1. Rammed Earth Wall: stabilized with cement, unstabilized.
TECHNOLOGY EVALUATION SHEET (1) ' 4. STABLJLI2ED

T e R s T - R Ve (7R BT LL2ED
= NAME OF-TECHNOLOGY: RAMMED L£ARTH-_ WALL = - == .7 =

i

= PLACE: — s
DATE OF EVALUATION: §/x/ /G0
NAMES OF EVALUATORS: /. 7~7% /weq

DOES TECHNOLOGY REACH TARGET GROUP?

CRITERIA ! TARGET GRO! FAMILY !
! PUBLIC . ! RICH ! MEDIUM, ! POOR :
AFFORDABLE TO MAKE? : .4 2 : = 2 : 4 i 2 : & :
CHEAP TO MAINTRIN? ! & | © 1 2 | 4 1 =2 | 4 1 2 4
ALLOWS SELF HELP? | 2 {| & | 2 2 7 L= 4 0 i !

USE LOGAL MATERTAL? 1| & e 1 2 -2 L ™ L o 2 e
TECHNOLOGY EASY? ! 2 | 2 o 2 ': 2 < E 2> 2 s
ORGANIZATION EASY? E 0 E 2z ’ 2 : 2 2 : 7 e :
TRANSPORT EASY? 1 Z i o 1 A o 1 7 " il i o
MAINTENANCE EASY? E g o E 2 4 E =N E 2 i E
REPLICABLE? o “IEN el L & SE T W Y 2 !
SUITS ENVIRONMENT? : R : e : F s : 2 <2 :
DURABLE? : 2.2 : 2 4 ; 2 7 : C PO :
CREATES IN&;OMB? :' 2 2 5 2 ' 2 E < 2z E 2 2 E
SAVES ENERGY Flp L gt g 2 1 A AT L S

.- SUITS LOCAL HABITS? '_.2,._ 2 ' B s _;,—-2-._.»_:,_7-,__ : Lol PR B :—
! ! ! ‘ ! !
; . 126 118 1 % | 23 123 "3 lyx ‘22!

-

ANSWER 0’ FOR NO OR BAD
r1f FOR MEDIUM
2’ FOR YES OR GOOD

CONCLUSIONS: /A< fceénodagy i riFalble will al Parger g e,
. Von fféfé/'é_}‘ed cammecy ear/i wall puch Le
im/bwyca/ 7o ,?uve»f CAczohANTg . :

. f’l’ef%cr"//or‘ Lm;}ébz)‘)cc/ tcer naltl .//wa(a
lw /XZAEW’ cLZ%s»fSEb ’

}?€<255n2h6975¥Cﬁ529”.
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Evaluation
2. Earth block with cinva-ram: stabilized with cement and unstabilized.

A SragrizED B

_ TECHNOLOGY EVALUATION SHEET (1) : B NOW STARILIZED i
T 4’.;73:‘{7;? T AR _ Tl 0™

PLACE: Pl celon G-

DATE OF EVALUATION: $7x/ /&0

NAMES OF EVALUATORS: YRELr

DOES TECHNOLOGY REACH TARGET GROUP?

CRITERIA ! TARGET GRO! FAMILY !
! PUBLIC ! RICH ! MEDIUM ! PQOR !
4 A dnaad 4 F—
4/ AFFORDABLE TO MAKE? ! - 7 | 2 ! 2 2 ! 4 2 .! o |2 :
! H ! ! ! | !
2 CHEAP TO MAINTAIN? ! 2 | 2 ! o & C U T S T
! : 3 ! i ! 3 ! !
I ALLONS SELFP EELD? 1 £ | 2 4 2| 244 | 2 | @ & }
L ; ! >4 ! ‘o
# USE LOCAL MATERIAL? ! 2 , 2 | 4 2t 4 2 120 2 1
! : ! ! ! | ]
¢~ TECHNOLOGY EASY? &2 %y W i e
! : ! ‘ ! ! !
€ ORGANIZATION EASY? ! 4 ' 4 ' £ < 1 2 2 1 & |2 |
] 1 J ] ] ] ]
7 TRANSPORT EASY? U - il NRL A RN - U & g4 oy
! ! ! : ! ? !
f MAINTENANCE EASY? ! 2 o t 2 - 7 12 4 <2 1
! ! f PR e !
9 REPLICABLE? I 2. 2 12§21 & £ g L
! ! ! ! ! Lo oy
/o6 SUITS ENVIRONMENT? ! 2 & 2 o2 sl E e sl
! ! ! i ! : !
/i DURABLE? iz TR T Y NS - SRS DR T A S
_ ! ! i e !
[2 CREATES INCOME? : 2 o : Z 2 : 2 : RN i IV :
/3 SAVES ENERGY : ¢ ! y 2 ! y S 7 PR
! ! ! ! ’ !
= 1);»5""“5 LOCAL HABITS? -2*4— »—@—_—zt;——f R~ SR V- PGS S, e e LMY . e
i e e g R o ””“‘”‘““_f;‘*’"”"f":"‘ P ¥ e T o
! | ! ! ! ’ !
L g3 1 19 Loy log tea oy g2 124
- *—“‘_ =

ANSWER ‘0’ FOR NO OR BAD
71’ FOR MEDIUM
4 ’
2’ FOR YES OR GOOD , Ae

CONCLUSIONS: ZFEar/A bk cConiA Aerelop 7 Ho Sareas in Both
7%/;63 J’?&AzZé}ad or urs/a bilege
?ua&?’? Q// Snva Kars Peeas -/bcca/ma/n?a/}#w

Reco s mendartss
T b loe s ecarB Brict cowty be tsec/ 7, Tt
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Evaluation
3. Energy: traditional stove, improved stove, and biogas.

TECHNOLOGY EVALUA’I‘ION SHEET ( 1)

NAME OF TECHNOLOGY: TRA p;r/o/m,_ sTove @) - improveD sTove @) — 2r0cas©

e o Evg)zf.uilggg (’mé- C;W'W” L e _
NAMES OF EVALUATORS: NGUYEL DiNts KiG) Chief planoer)
DOES TECHNOLOGY REACH TARGET GROUP?
CRITERIA ! TARGET GRO! FAMILY 's !
e o ol e o aigeas
—) v AFFORDABLE TO MAKE? ! 2 : 2 f 1'2 2!4 :2 210 iziz« 'o:
2) CHEAP TO MAINTAIN? ;z;Z"t:zia;dizé; 1ib.2i4f
' #/ ALLOWS SELF HELP? iz‘§z§4:2§2 4:zizo:22,0:
4/USE LOCAL MATERIAL? 50 1 OF:O | :0,5'50 ‘4 0 Eo ; 1 |0 :
& TECHNOLOGY EASY? :2.?2/ 4:2 z§4§2§2,0§2§z§o§
&/ ORGANIZATION EASY? :244:2,2,{0:2,;2 o:bg,z'o:
Taummanem, fel4|sie/4]atlasale ons]
§ MAINTENANCE EASY? :2 - 4:2, 24:22 4:.24[0:
2/REPLICABLE? i” Z_?4:2, P 4§z-z§4iing05
I?ISUITSENVIRONMENT? io_z?zzoiz,;,zio Z!ziofi'zi
Iy) DURABLE? i” 4,452,4 zizd z::?.*l Li
12/CREATES INCOME? 50;4"2,:0 4 .2,%0 4 Lsa 4 ':,5
—) IJSAVES ENERGY éo i 15! 2 : o 415 & Eo 45| 2 : 0 15 @é
llt!SUITSLOCALHABITS izv} o:z, 4 0,%,2. 4 0%2/ 4 05
wnt | deer ' |
- TaME L 119 (515) 468 19 20) 16,519 (320) 13 1 19 @D 41
ANSWER ’0¢ FOR NO OR BAD + Tz /mo/mre/ sz Haw The //d}/’efz‘
R e i//:fw e Y
ol /zb/yér »7 727 e szi/
CONCLUSIONS: T i i iag /_)4/ iy fom 4.,;5%5. efpem’/(%

Lie cot? 758 s 576 o ek bbb j‘&r ALArec ) d/z/ Loor f/m/g
Jﬂ/ Lip owe: }W}L s 177 dgﬂld/ W‘M 24 ﬂ/, ;”//jfl To He m@/ Y /Tt?'”ff
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Evaluation
4. Water extraction: by bucket, and by hand pump.

TECHNOLOGY EVALUATION SHEET L wal P

— = e e e 7~._i57 Z_t’;—i~%ef?i —:‘B‘ —,b?:‘/ﬁ?}}‘
NAME OF TECHNCLOGY: Waler &x7mciien : Ay Oy Gwckel - 2/ oY 2
PLACE: 17y Cwong Cemmnl 107
DATE OF EVALUATION: ' s

NAMES OF EVALUATORS: AKQeé/es) Linkh Kher

DOES TECHNOLOGY REACH TARGET GROUP?

CRITERIA ! TARGET GRO! FAMILY !

| PUBLIC o ! RICH  p ! MEDIUM , ! BOOR . !

.; 7 AFFORDABLE TO MAKE? ! 2 2 ! & 2 L2 1! 2 o !
$/CHEAP TO MAINTAIN? ! 2 2 2 2§ L 1,2 o
4)ALLOWS SELF HELP? : 2 4, 2 4\ : Z < : 2 . :
4JUSE LOCAL MATERIAL? : 4 gy A ¢ : 1 < : 2 < :

| 5/TECHNOLOGY EASY? ;-2 1 E 2 1 E _‘2‘ 1 E o . E
é/ORGANIZATION EASY? : 2 R : 2 Z : oL : 2 < :
T U e e

—) $/MAINTENANCE EASY? : 2 1 : g O : £ © : 2 © :
9/REPLICABLE? L g 22 4 : g 4 :
Ip/SUITS ENVIROMMENT? ! 4 & : 4 8 : A 28 : A :
|/ DURABLE? : LA ik O SR 4 : 45, W : 1 2 :
+ I12/CREATES INCOME? 'y o 2.0 Loy O RNyl
I3/SAVES ENERGY E o 2 E - B E o &8 Z !

- M{/SUITS LOCAL HAEITS? : - *__.,@:_: =t R ;?, 2 -A,Q_._é;_,gw, ,25
9 22!719 221719 18:19 16!

== =

Comments : « Ue ct7ef 8" /s Hg 8, ns

ANSWER ‘0’ FOR NO OR BAD > _
‘1’ FOR MEDIUM regenres sAH) % i :
2’ FOR YES OR GOOD ¢ 7 /& A‘I]gf?,l/"/'@/é f,,r- /Mé/c e 77
O R O fdmi/y ,/( HE eqiimient’ss more 12k ond 2z

—‘[9 éfk/‘ w)?e"r/étm/()?maé? > /5m ./e?)
& selc? ind 28y SGier Technologres for wokr sty Yo sar”

ﬁ’f a%/me //'t: ‘,’}/ /a:w/"/ ff/e‘f}/ ‘j%¢z Vf 2/E T srj;;yé, .-,-,e’&,;ﬁ

2t mere cpectine Kor e s v, i
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Comparative evaluation of wall costs.

The following sheets present, firstly, the cost per cubic metre of wall for each of the
following construction techniques:

Cinva ram blocks with cement/lime stabilizer. 14 cm thick.
Fired bricks. 11 cm thick

Rammed earth with cement and pozzolana. 20 cm thick
Rammed earth with lime. 20 cm thick.

Rammed earth with pozzolana. 20 cm thick.

| Rammed earth and no stabilizer. 20 cm thick.

The last sheet compares all these materials, for the construction of the walls of a
specific house, and includes for each wall type the necessary foundations. The
foundations can be seen to play an important part in modifying the cost for each wall
type. These calculations are for the single storey house shown on page 16. The
conclusion is that for most situations, gievn the good quality of soil and the local
climate, stabilization of walls is not needed.
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Cinva ram blocks with cement/lime stabilizer. 14 cm thick.

TECHNOLOGY EVALUATION SHEET

A\ ‘ 3
NAME OF TECHNGLOGY 1 CINYA RAM BLOCKS (“’fr/’" 47["/8//)
PLACE :

DATE OF EVALUATION *

NAMES OF EYALTATORS :

DOES TECHNOALGY REACKH TARGET GROULP 7

I TES L/N/}‘ cosr QUAN 7/}7 TeTAL CO8T

DIGEHING FARTH 3ee0?/m3
BRIcks 4c0 19/2//\/1:;’
Bipcks 20¢5/omrr 240 p £8, 000 4~
J.o'ou CEMENT 320 15’/{7 45 KG g 900 A .
] bl 75 [ke M EG ri5 &
SAND 150009/ m 3 0,8 m* $o00 T~
POLZCLANA £o0d /kti
BAD LimEe 359 k4
LABOUR
EATRAS

TOTAL NEACIX S
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Fired bricks. 11 cm thick

TECHNCLOGY EVALUATION SHEET

NAME OF TECANOLOGY ! FIRED Bloek (cosr//n’%[ w&//)

PLACE ! .
DATE OF EVALUATION :

NAMES OF EvALGATORS :

DOES TECHNOACGY REACKH TARGET GROULD 7P

JITEMS UNfT cosT Q.(/AA/ I ToTAL COST
DIGHING FARTH Zeeo 9/m3
BRIcks 400 19/},,0'7- 586 blocks §gooo &
Lo’ml CEMENT 2200 /g ¥4 Ke 162004 .
LIME 75D [Ke 18.1Ké 13573, 5 &
SAND 15000 ? m3 0,321 m} 4;3002"
POZZCLANA £0d/KG
BAD LimE 359 ke
LABOUR 14200 9/m " Im* 44)201-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>