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Preface

In September 1998, Development Workshop was able to visit Iférouane, in northern
Niger, which had been virtually inaccessible as a result of Tuareg rebel activities for
several years. In the 1980s this oasis village at the southern edge of the Sahara had been
the focus of several years of training and demonstration building in "woodless
construction" techniques — previously unknown in the area. No external support, technical
or financial, had been provided in Iférouane since May '91'. Iférouane's situation,
dramatic as it was for its inhabitants, provided a unique opportunity to discover what - if
any — "woodless construction" activities were taking place after so many years of
insularity.

This recent survey’ and in-depth discussions with six out of Iférouane's seven most

experienced builders revealed that:

* without exception, all sections of the populations in [férouane have appropriated
"woodless construction” buildings and these techniques are the only ones now used
for new buildings:

- the poorest live in small round houses built during training in the 80s; (photo 1)

- middle-income groups typically request two or three room homes; (photo 2)

- wealthier clients have commissioned large villas, with sophisticated finishings;
(photo 3)

- government services and public bodies, have turned to the techniques, (for the
police station, the clinic etc.)

= the Iférouane masons trained in these techniques (fourteen in all) have organised
themselves into two main teams; they are paid by the local inhabitants, at variable
rates according to what the client can afford: 1750-2000 Fcfa (approx £2) per day for
poorer villagers rising to 4000 Fcfa (approx £4) for wealthier clients;

= the masons' annual income from "woodless construction" building has risen very
significantly since 1993, suggesting that related income-generating activities (brick-
making, unskilled labour, local transport of bricks) have also increased although
precise figures here are difficult to obtain;

= for their part clients appreciate the relevance of "woodless": (a) obtaining wood is
increasingly difficult, expensive or illegal; (b) termites are a scourge which can
entirely destroy an untended traditional wooden roof in less than a year; (c) imported
"modern" materials are simply too expensive;

s since 1991 (i.e. without external support), 43 "woodless construction” buildings have
been built:

- in Iférouane itself: 15 for private clients (547m?) - a significant number at a time
of inevitable economic stagnation; 3 for NGOs (82m?); and 3 for the State
(177m?);

- in the surrounding area, 22 buildings (733m?), mainly for NGOs, but also for the
State.

This document seeks to show:

* how and why such clear assimilation of "woodless construction” techniques into a
local building vernacular has occurred, or is currently occurring, not only in Niger, but
also in Mali and Burkina Faso (section 2);

=  what benefits these techniques bring and to whom (section 3);

= how the techniques and the dissemination approach could be applicable elsewhere
(section 6).

' Two Iférouane builders had been able to leave Iférouane to attend a "training of trainers" course in the south of
the country in 93 and in 94.
? Survey and report by Marie-Line Uhde, DW, September 1998.












2. The woodless construction programme

2.1 Overview

In 1980 an integrated rural development project' in Niger became aware of local
problems in obtaining organic materials, notably wood, for traditional housing. This
problem was and is part of the larger problem of desertification - natural resources
becoming increasingly scarce; the people who depend on them aggravating the problem
by over-consumption forcing them to search for alternatives.

Development Workshop was invited by the PTV to introduce domes and vaults as an
alternative to the use of wood and branches in flat roof building in an initial training and
demonstration project at Chikal, southern Niger. Quickly it was clear that changes were
needed to make the techniques easier to learn and to suit the climate. PTV staffer, Peter
Tunley, (later a DW Associate), took up the crucial process of developing and adapting
the techniques to suit the Sahel context. Tunley moved on to the WWF-sponsored Air
Ténéré Project, northern Niger, where infrastructure was needed, and where "woodless
construction” buildings complemented the project's environmental management message.

These and similar projects provided an opportunity to build a wide range of
demonstration buildings, from small structures to large and prestigious offices. They
helped consolidate the reputation of the building techniques but there were few
opportunities for training, other than "on-the-job"’.

It was not until the 90s that it became possible with support from the Danish government
and [TUCN’ for Development Workshop to launch a programme of dedicated training
courses for local builders in Niger and to some extent in Mali, the main purpose of which
was not the construction of buildings, but rather the development of builders’ skills.
Subsequently, the Danish and then the Burkina Red Cross have provided similar
opportunities in both Mali and Burkina Faso, with additional support from Lutheran
World Relief. Other organisations have contributed by sponsoring trainees or
commissioning buildings.

Eighteen years after the introduction of these techniques to Niger, builders from Burkina
Faso, Chad, Mali, Mauritania, Niger and Senegal have received training. Development
Workshop currently co-ordinates major "woodless construction" training and promotion
programmes in Niger, Mali and Burkina Faso. Other organisations in the region, having
sponsored builders for initial training, have gone on to use "woodless construction"
regularly, thus disseminating the techniques further. Overall, currently demand for vault
and dome building currently tends to be greater than the supply of trained builders. The
techniques have shown themselves to be adaptable to a variety of needs and are an
accepted method of construction in the region, in both the informal and formal building
sector.

Especially important, the techniques have over the past ten years been adopted into the
local building "vocabulary”, with local builders trained in the techniques using them
spontaneously, both for their own homes, and in response to growing demand from
individuals and organisations, including state bodies.

This chapter seeks to show how, and to what extent, this assimilation of a new method of
building has been, and continues to be, brought about.

' Projet Tapis Vert, implemented by Canadian NGO, ISAID.
? The Air-Ténéré Project, World Vision and the US Peace Corps all sponsored intermittent training opportunities
in the period from 1987 to 1992.
3 The World Conservation Union based in Gland, Switzerland.
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Between 32 and 40 builders are trained on each course. Trainees work 1n groups ot four,
under the responsibility ot an assistant trainer. Each team 1s responsible for its own
building. constructed for a genuine chient in the community who contributes labour and
matertals. The course s run by a local head trainer, responsible for theoretical teaching
inputs, organising demonstration work and supervising the quality of the buildings.

Refresher courses

Three week refresher courses are organised for builders who have already participated in

a previous course. More attention is also paid here to site management and the
presentation of woodless construction to potential clients.

Training of trainers

Two week courses are organised for training trainers drawn from amongst the most
experienced builders. Depending on individual skills, they are trained either to the level
of head trainers or to that of assistant trainers and site supervisors.

Technician training

Opportunities are provided for technicians to participate in builder training programmes,
since "hands on" practical experience is an essential part of understanding these
techniques. Additional training, often in the form of individual teaching, is provided for
design and understanding of the structure. These training sessions always have to be
organised on a specific basis in the light of the time participants have available, which is
often limited.

2.5.3 Teaching aids

Although it is always stressed that manuals alone should never be relied upon to learmn
how to build, Development Workshop has found that they are useful afterwards as a
reference to remind trained builders what they have been taught. A sample page of the
first Guide* was produced by Development Workshop in 1990 is given below.

La pose des briques de la coupole - généralités

Chayue brique doit étre

B -~ t

-
posée avec beaucoup de soin. '
La coupole risque de P .

s'effondrer si les briques g o~ -
sont mal posées! .

pre
f

iRy
e A

FURES

Pour la construction dos pniduniis ot
Jos coupoles, ubilises des bt brague
ey DY v ban)

P'/L . [
VooVerdicr  la beane postiat cf 30 MEme wsouy s [ P TTIeN

o omnotatmn Jo be bimgue avee kogusde ap
o molnb

* Development Workshop, “Toitures sans bois. Guide pratique”, with funding from the [IUCN Air Ténéré project
based in [férouane.
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3.2 Builders

The second group of direct beneficiaries are the builders whose skills and income
generating potential are improved.

Across the region, "woodless construction” has been taught to the following number of
builders since 1993:-

= in Niger: 428
= in Mali: 199
®* in Burkina Faso: 93

A small number of these builders travelled for training from other countries (notably
Mauritania, but also Chad and Senegal).

In addition, 28 architects or technicians in Niger have also received training.

In an average year, about 60% of the masons are actively involved in woodless
construction, through work on building sites, and in training activities. Woodless
construction therefore represents a significant activity for many builders, even though a
very high proportion will spend five months of the year also looking after their crops in
the rainy season.

However, building work that comes to them in the villages is often unpredictable, and
depends on factors such as the harvest. In a poor year, few people will build. But the
development of woodless construction in the formal building sector is both giving work
and income to trained builders on a steadier basis: a good woodless construction builder
can count on getting work and using his skills.

The drawback for the villagers is that the formal sector - and the training programmes
themselves - take the best builders away from their home village, depriving the
community of continuous access to their skills. Many builders, however, do return to their
homes and build for themselves, and this in turn prompts their neighbours to build in the
same way.

A final aspect under this heading: woodless construction is certainly important in
bringing skills and work to rural builders, but it has been equally important in restoring
their pride in their work. Building without good quality wood is not a rewarding task, and
building with imported materials unreachable to all but a handfull. Woodless construction
has helped redress this balance: woodless construction techniques and those who know
how to use them are regarded with respect.

3.3 Environmental benefits

In the long term, the environment benefits, through better resource management and
reduced pressure on organic material in the region. This is now regionally recognised as a
long term goal to improve living conditions and preserve the natural environment.

When comparing a wood/earth roofed house with a woodless construction roof, a 20m?
dwelling represents a saving in wood of at least 60 linear metres of timber beam and 12
cubic metres of battens placed between the beams. Considered in terms of the annual
increase in population and building demand, this represents a huge potential reduction in
the number of trees needing to be cut to provide building timber.
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In Niger. where woodless construction was first introduced, it is estimated that the
tollowing equivalent quantitics of wood have been saved thanks to the construction of
608 woodless construction buildings over a 5-year pertod (93-97):

= 2325 borassus palm trees' (trunks are need for the main beams of traditional roof’s)
= 4 000 m3 of shorter branches (used for the transverse battens)

Together this is the equivalent of 1,350 hectares of plantation.

4. Financial statement

4.1 Context

The "woodless construction” programme is being implemented in several countries by
Development Workshop in collaboration with a number of donor partners and local
organisations. Niger was the first country in which the techniques were introduced and
developed, and has absorbed a considerable proportion of programme development costs.

The figures below represent programme costs since 93, when the first dedicated
programme of training and awareness-raising was launched in Niger. Prior to that,
training opportunities had been provided by various organisations, notably the WWF in
northern Niger, principally as part of infrastructure building activities.

It is important to recognise in considering these figures that costs under "training" and
"demonstration” have most commonly included building homes, and sometimes large and
prestigious buildings (such as the maternity centre in Bonkoukou, Niger, currently being
run with support from the Belgian government). The residual financial value of these
buildings should ideally be extracted from the "training" and "demonstration" costs
reported below, but estimates of what this value might be are not possible in the socio-
economic context in which many of the more simple houses were built, i.e. with family or
community provided labour and materials.

4.2 Main funding partners

In Niger, major funding from Danida in collaboration with [IUCN, was obtained for a five
year period beginning in 1993. From 93 to 95, the same programme was also active in
certain parts of Mali. Support was also provided by Lutheran World Relief, and there
were opportunities for collaboration with other NGOs.

In Burkina Faso, the Danish and subsequently the Burkina Red Cross have been major
partners since 1995, when "woodless construction" was integrated into their "Hope in the
Desert" environmental education programme.

In Mali, the same Red Cross programme has provided support to the local woodless
construction team (which formed a Malian NGO in 1998) since 1995, together with a
basket of funders, including Lutheran World Relief and the European Development Fund.

1 This is the preferred species, for its durability and termite resistance. Naturally, other, less durable species are
increasingly being used.
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4.3 Woodless construction development costs since 1993

Niger | Burkina Mali Total Total
FF Faso FF FF FF £

Programme design/assistance 25M 1.7M 0.8 M 50M| 053M
Logistics and local staffing 41 M 0.5M 0.7M 53M| 057M
Training, including building 3.0M 0.5M 0.5M 40M| 043M
Demonstration building 04M 1.2M 02M 1L.8M| 0.I9M
Misc.* 1.6 M 0.1 M 0.1 M 1L.8M| 0.I9M

Total FF| 11.6 M 40M 23M| 179M

Total £¥*| 1.24 M| 043M| 024 M 191 M

* Overheads, individual project evaluations, contingencies.
** Exchange rate at Nov 98 (9.365 FF / £)

010%

§

] H’ogarme design and assistance
@ Logistics and local staffing

O Training & training buildings
DMiscioverhead
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Hence the constant technical evolution, some of it described above, but also a shift in
position, from provider to enabler as local skills and contidence have grown, and as more
local organisations have become exposed to the techniques and use them independently.

5.3 Gradual adaptation

The programme therefore does not claim to be a successtul example of a "south-south"
transfer, (from ancient Egypt to modem-day Sahel), but rather a medium to long-term,
process of adaptation. The emphasis has been on getting it right - or as right as possible
in a given context - perhaps differently each time, rather than on statistics and on
deadlines. Progress at times (in years of poor harvests for example) has seemed slow in a
results-keen environment. But DW firmly believes that this step-by-step approach is a
key feature of the programme. In a context of extraordinarily rapid change after centuries
of essentially the same building practices, "gradual” is - after all - a relative term.

6. Why "woodless construction” techniques could be applicable elsewhere

6.1 Potential for replicability

Based on using local resources and labour, "woodless construction” or unstabilised earth
vault and dome roof construction has potential in areas:

* where other resources are scarce,

* where labour is plentiful, and

» where the context is suited to these techniques.

By context, we refer not only to climate — it is a common misconception that "woodless
construction” techniques can be used only in very arid areas (see para 2.7.2 above) — but
also to the types of soil available (not all are suitable); the building culture (e.g. using
skilled masons; regular maintenance of the home by the owner;); and socio-economic
aspects (the way in which the home is used, by which members of the family, etc.).

Technically, this potential results from the following:

* "woodless construction” techniques have been shown to be capable of being
assimilated by local builders and the local population;

» they suit both the formal and informal building sector: from building simple shelters
and houses when the other local resources (wood, straw, etc.) have become scarce to
building larger public facilities meeting high standards of comfort and cleanliness and
responding well to modem needs;

» they stimulate local economies at national and village level and develop local skills
by using materials and builders already in the existing building process; this is
particularly significant for public buildings, often heavily dependent on non local
materials and external skills;

* being highly labour-intensive, they require - in their simplest form - very little special
equipment; this makes them well-suited to countries with large under-employed
labour forces and little capital available for investment;

* helping to reduce imports (of building materials or the energy resources needed to
produce them) which add to the debt burdens of many of the poorest countries.

Environmentally, the saving in wood used in the roofing of flat timber roofs can be
considerable, (see 3.3 above), which makes "woodless construction” of particular interest
to areas facing natural resource management challenges.

Architecturally, vault and dome roofing techniques provide the potential to cover a
variety of different spaces, both in size and shape. The combination of several vaults
and/or domes can be used in simple or more complex combinations to satisfy a variety of
building requirements.



6.2 Accessibility

One of the aims of "woodless construction” is to be popularly accessible. This implies
the following criteria, which in tum narrow the material and technical choices and how
these can be taught:

The roofing technique should make substantial use of genuinely local materials, that
can be transported by local means, such as donkey carts.

The production and use of the building materals should differ as little as possible
from existing local practices where these are seen to perform perfectly adequately in
the local context.

The materials should exist in sufficient local quantity to satisfy a general demand for
building materials.

The roofing (and wall building) process should require as little specialised equipment
as possible, so that lack of these items does not become a reason for not using the
technique.

The roofs should be built without needing a supporting formwork during
construction, since formwork represents a significant piece of site equipment for
builders to obtain and move around, as well as reducing flexibility in the size of roof
one can build.

The techniques should be relatively easy to learn.

The techniques should be able to resist or attenuate the effects of the local climate.
The techniques should be durable.

The techniques should be affordable to low income groups.

Once given the skills, the technique should lend themselves technically and
economically to spontaneous building by local builders and the local population.

The techniques should be sufficiently flexible to adapt to different local habits, styles,
spatial requirements and building needs.

"Woodless construction" has demonstrated that it fulfils these criteria in the Sahel region.
Where similar criteria apply, it may have a role to play.
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Not a conclusion : Towards the future

The success of "woodless construction” may in large part be due to never having reached
a "conclusion”, t.e. never having concluded that a given building design, a particular way
of teaching, a dissemination method, etc. was "the right one". Constantly striving to
modify the techniques to suit both masons' and users' needs and skills has been a key
factor. This essential approach must continue, and not only in "new" areas.

This said, there are certain key aspects which we already know need to be addressed:

"marketing" woodless construction, in particular enabling trained masons, who are
the key players, to make the step from responding to specific requests to being
proactive in explaining the techniques and seeking new clients; this in part depends
on increasing the number of trained builders, since cwrently demand outstrips
capacity in the Sahel region;

developing technical guidelines or norms which builders can use particularly vis a vis
institutional and state clients, some of whom demand insurance guarantees along
European models, which are dependent on the existence of such norms;

increasing awareness amongst clients of the need for regular maintenance; although
unmaintained buildings have been shown to stand up well to the test of time (one
example is still safely in use after 10 years without re-rendering), nevertheless ideally
maintenance should be considered to be as routine as seasonal agricultural tasks; this
is particularly true of state-owned or controlled buildings, such as schools, where
local people do not spontaneously feel responsible for their upkeep;

exploring avenues enabling the very poor, i.e. those with no monetary resources, to
have access to skilled masons, perhaps through mutual guarantee loan schemes which
have proved successful in certain contexts;

providing a core of trained technicians and architects capable of innovative designing
and ensuring professional quality control; this aspect is linked to that of norms.

Development Workshop's existing and anticipated programmes in Niger, Mali and
Burkina Faso, and further afield (Mauritania, Western Sahel...), focus both on these future
goals and on continuing to train and empower local masons and communities.

22



Annexe 1

Examples of building plans for a range of woodless construction buildings.

Drawings by Peter Tunley, DW Associate.
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L example of the simplest units commonly proposed and one of the most popular: a small round building (reminiscent

{ the case. made from branches and grasses and typically built and owned by women). Vertical walls provide better
unwater runoff control,
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Annexe 2

Information sheets on village buildings

In Burkina Faso, "woodless construction” activities are still at a fairly early stage.

With support from the Burkina Red Cross, DW has run builders' training programmes and
involves villagers in deciding which if any buildings they require. The project provides
the skilled labour input (i.e. builders trained in "woodless construction” techniques), but a
major contribution is expected from the village. This ensures that buildings are genuinely
demand-, and not project-, driven; that they are perceived to be "owned" by the villagers;
and that they are subsequently better maintained.

The following sheets can be used to assist this decision making process:

» they suggest a range of buildings which have proved popular (literacy centre,
office/storehouse, meeting room etc.);

s they provide a visual image (photo) of the building;

= they give an estimate of the contribution expected from the villagers: for a given
surface area, how many days (unskilled) work they would need to provide, how many
bricks — large and small — that need to be made in advance, the amounts of water,
earth, sand, gravel and manure to be provided (for mortars and renders)

s for the builders, the vault and/or dome coordinates are listed.

Please unfold the French-English glossary at the end of the information sheets.






























Annexe 4

Background and case study material

BASIN Wall-building case studies, published by GATE/GTZ, 1995:-

s Woodless Construction — 1 An overview
*  Woodless Construction — 2 The training of trainers and builders
" Woodless Construction — 3 Change and adaptation to local needs

Building Issues, 1997, n° 2, vol. 9, published by LCHS, 1998:-

Woodless Construction: Unstabilised earth brick vault and dome roofing without
formwork
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Programme Construction Sans Bois - Rapport technique final 1993-1998















---------- v e ge Formation et Sensioitisation (Uerd)
SANS BOIS 5.p. 12473 Niamey, République du Niger
Téléephone: 752800
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