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Maps of the Caucasus Region and Azerbaijan

Fizuli Region
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1. Introduction 

Since 1993, ECHO and GTZ have wor-
ked together to provide shelter for people
displaced by the war between Azerbaijan
and Armenia over Nagorno-Karabakh. By
1996 this co-operation had produced
shelter for up to 60,000 people in 15
camps of pre-fabricated houses, in
various parts of Arzerbaijan.

In the latter part of 1996, a multi agency
initiative to support the return of displa-
ced people in front-line districts was laun-
ched. Principal participants were the
Government of Azerbaijan, through the
agency ARRA, the United Nations,
through UNHCR and UNDP and the
European Union, through TACIS and
ECHO. ECHO invited GTZ to participate
in a range of actions to improve social
infrastructure in Fizuli Rayon.

In January 1997, field evaluations were
carried out by ECHO experts and GTZ.
These revealed, amongst other issues, a
substantial need throughout the area for
the rehabilitation of houses damaged by
fighting and during a brief period of occu-
pation, with worst conditions concentra-
ted to the west, closest to the cease-fire
line.

GTZ prepared proposals to improve the
living conditions of former displaced peo-
ple who had already returned to their
war-damaged homes and to encourage
the return of others, by carrying out basic
repairs to houses in seven villages to the
west of the area, adjacent to, but not
including, the town of Horadiz.
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2. Planning

Field activities started early in April 1997
and it immediately became necessary to
re-target project areas. This was a result
of an agreement between ARRA and
UNHCR covering house repair work in 3
villages included in the GTZ proposal.

At the same time ARRA requested
ECHO to extend the project into the town
of Horadiz. This was agreed, despite
doubts about the economic sustainability
of returnees to this administrative and
industrial centre. Surveys to register the
people who had already returned and
who needed help with repairs to their
houses were carried out. Local govern-
ment officials provided details of families
who had not yet returned.

Technical assessments of damaged hou-
ses were carried out. Works were divided
into two principal types:
Category 1 - houses with no roofs and
internal structures;
Category 2 - houses with less serious
internal damage.
Some homes had been completely dest-
royed, requiring the building of a number
of new houses.

3. Staff / Procurement

Almost all staff were recruited locally,
including engineers, foremen, experien-
ced building tradesmen, drivers, admini-
strative staff, storekeepers etc. A large
proportion of the workers were relatively
unskilled and much “on-the-job” training
was done. At the peak, some 200 people
were employed in the project.

Repair work was done by teams of wor-
kers, under an experienced foreman,
with, where possible, assistance from the
beneficiaries themselves. Evaluation,
estimating and supervision was underta-
ken by local engineers, under the control
of a small expatriate team.

A substantial proportion of the materials
needed for the project was bought in the
market in Azerbaijan. A large quantity of
construction timber and roofing sheets
was imported, to ensure quantity and
quality of supplies. Doors and windows
for the whole project were made in
workshops established in the project vil-
lages.

Machines for the manufacture of micro-
concrete roofing tiles were bought and
two small enterprises have been set up.
Personnel from these tile workshops
have received technical and business
training so that the workshops will remain
for permanent income generation.
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4. Activities

Actual repair works started in May 1997
with a small number of pilot repairs
through which the level of expertise of
the foreman and workers was assessed.
The organisation of working teams then
followed and work has flowed relatively
smoothly. Only basic repairs were done
to each house.

Category 1 houses
For Category 1 houses, a full roof was
made, up to a maximum size of 150
square metres. Either one or two rooms
were formed in each house, according to
the size of the household. Generally,
each room has two windows and a door.
Minimum work was done to ensure
access to the repaired rooms.

Category 2 houses
Category 2 house repairs were limited to
those necessary to give the same mini-
mum standard as for Category 1.

Rebuilt houses
The small rebuilt houses were designed
to give the same minimum standard as
for Category 1.

Each house has a basic electrical supply
with main switch and circuit breakers.
One light and two sockets are fitted in
each room. The system is earthed and
connected to the electrical distribution
system rehabilitated under the TACIS
funded programme. It is designed for
future extension by the beneficiaries. A
small number of latrines have been built
for beneficiaries who would be unable to
make one for themselves. The water sup-
ply system in the area has been rehabili-
tated under the TACIS funded program-
me. It is intended that a stand-pipe will be
available within easy reach of each bene-
ficiary household.

At one time, it was feared that supplies of
water from the rehabilitated system
would not be adequate for all domestic
uses. The possibility of providing supple-
mentary supplies from a number of com-
munal hand-pumps was investigated and
would have been possible, but ultimately
was not considered necessary. Six hand-
pumps are being installed in the experi-
mental bore-holes made at this time.
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5. Repairs Category 1

In Arayatili:
repairs to 85 houses for 100 families.
in Babi:
repairs to 68 houses for 81 families.
In Mollamaharramli 1 and 2:
repairs to 105 houses for 106 families.

In Horadiz 
repairs to 105 houses for 105 families.
In all:
Repairs to 363 houses without roofs or
internal structures (numbers include
rebuild houses).

Some examples

before and after rehabilitation

before and after rehabilitation

House of GASIMOV Namaz Shahveran
Arayatili No. 041,
completed 04.09.97

2 rooms housing 2 families of 6 people in total
Roof covers 92 m2

Material costs 2,883 USD

House of GASIMOV Rza Gadir
Babi No. 057,
completed 21.01.97

1 room housing 1 family of 3 people 
Roof covers 124 m2

Material costs 3,046 USD
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before and after rehabilitation

before and after rehabilitation

before and after rehabilitation

House of GULIYEV Ilyas Abbas
Mollamaharramli 1 No. 006,
completed 14.07.97

2 rooms housing 1 family of 7 people in total
Roof covers 105 m2

Material costs 3,187 USD

House of MAMMADOVA Maral Usub
Mollamaharramli 1 No. 011,
completed 09.08.97

2 rooms housing 1 family of 8 people in total
Roof covers 107 m2

Material costs 2,821 USD

House of MAHMUDOV Mahmad Amanula
Horadiz No. 061,
completed 30.10.97

2 rooms housing 2 families of 7 people in total
Roof covers 61 m2

Material costs 2,358 USD
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6. Repairs Category 2

In Arayatili:
repairs to 56 houses for 63 families.
in Babi:
repairs to 56 houses for 67 families.
In Mollamaharramli 1 and 2:
repairs to 25 houses for 26 families.

In all:
Repairs to 137 houses with roofs remai-
ning and varying degrees of internal
damage.

Some examples

before and after rehabilitation

before and after rehabilitation

House of OJAGVERDIYEV Tofig Yegan
Mollamaharramli 1 No. 2.215,
completed 07.01.98

2 rooms housing 2 families of 7 people in total
Room area 60 m2

Material costs 1,491 USD

House of YADIGAROV Arif Mahammad
Mollamaharramli 2 No. 2.214,
completed 03.12.97

1 room housing 1 family of 5 people 
Room area 24 m2

Material costs 408 USD
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7. Rebuilds

Construction of 4 houses in Arayatili.
Construction of 4 houses in Babi.
Construction of 5 houses in Mollama-
harramli 1 and 2.
Construction of 7 houses in Horadiz.
In all:
Complete reconstruction of 20 houses
totally destroyed or too badly damaged
for repair. These are simple, single storey

before and after rehabilitation

before and after rehabilitation

House of KHANLAROVA Shovkat Israfil
Babi No. 223,
completed 22.10.97

1 room for 1 person
Room area 24 m2

Material costs 554 USD

House of ATAKISHIYEV Azar Aydin
Arayatili No. 2.272,
completed 26.02.98

1 room housing 1 family of 3 people 
Room area 24 m2

Material costs 447 USD

structures built of limestone blocks with
MCR tile roofs, providing accommodation
at the space standards used for the ordi-
nary repairs. In some cases a small “log-
gia” is added.

(Examples of rebuilds on the next pages)

X-Azerb-Bro. 060199  28.11.2002  9:41 Uhr  Seite 11



12

House of HAJEYEVA Shafiga Abil
Babi No. 115,
completed 24.03.98
1 finished partitioned room for 1 person
Roof covers 33 m2

Material costs 1,935 USD

REBUILD TYPE 1 5 houses and variants of this type were built

after construction
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House of MAJIDOVA Gulaya Sadi
Mollamaharramli 2 No. 153,

completed 25.03.98
1 room and a covered extension 

housing 1 family of 5 people
Roof covers 47 m2

Material costs 1,905 USD

after construction

REBUILD TYPE 2 8 houses and variants of this type were built
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House of HUSEYNOV Rahman Surkhay
Horadiz No. 119,
completed 20.03.98
2 rooms and a covered extension 
housing 1 family of 8 people
Roof covers 93 m2

Material costs 3,290 USD

REBUILD TYPE 3 6 houses and variants of this type were built

after construction
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8. Project costs

Given below are some key figures. These
are based on field records of materials
used and labour costs, plus sharing out of
general costs not directly allocated to
individual houses.

Material costs
The costs of materials used for the
repairs are set out in the following table
(US Dollars):

15

MATERIAL Categorgy 1 Overall Category 2 Totals
COSTS repairs Category 1 repairs

Houses with Houses with Houses with Rebuilds
1 room 2 rooms 3 rooms

no. of houses 201 139 3 20 363 137 500
max. roof area 187 210 108 n/a 210 n/a n/a
min. roof area 33 58 92 n/a 33 n/a n/a
av. roof area 103 115 100 37 107 n/a n/a
maximum cost 3,505 4,959 3,459 n/a 4,959 1,491 n/a
minimum cost 1,483 1,938 3,259 n/a 1,483 91 n/a
average cost 2,412 3,160 3,341 2,636 2,718 382 2,078
maximum cost
per sq. metre 56 49 35 n/a 56 n/a n/a
minimum cost
per sq. metre 15 16 32 n/a 15 n/a n/a
average cost
per sq. metre 23 27 33 71 25 n/a n/a

Totals 484,812 439,240 10,023 52,728 986,803 52,334 1,039,137

LABOUR Categorgy 1 Overall Category 2 Totals
COSTS repairs Category 1 repairs

Houses with Houses with Houses with Rebuilds
1 room 2 rooms 3 rooms

no. of houses 201 139 3 20 363 137 500
average 
labour cost 325 350 375 400 339 170 293

Totals 65,325 48,650 1,125 8,000 123,100 23,290 146,390

Overall costs
(US Dollars)

In total, 500 units were repaired or rebuilt.
The 500 units accommodate 548 fami-
lies.The average costs per family are the-
refore 3,250 USD. With an average of 5
persons per family, the average costs per
capita are 650 USD.

Not directly related to the construction
was the equipment and training concer-
ning the production of the micro concrete
roof tiles (MCR), as one example. The
costs for these were 108,000 USD.

The costs for the whole operation
including overheads reached about
2,090,000 USD.

House repairs
• materials 1,039,137
• labour 146,390
Electrical connections (500 houses) 67,500
Water / Latrines 18,657
Transport 160,967
Warehouse 20,130
Office cost / Local administration 92,906

Supervision
• local 30,712
• expatriate 205,040

Labour costs
Average labour costs were as follows (US Dollars):

Total of construction related costs:
1,781,439 USD
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8. Project costs

Given below are some key figures, which
are rough approximations, based on field
records plus sharing out of general
labour costs not directly allocated to indi-
vidual houses.

Material costs
Costs of Category 1 repairs for houses
with one, two or three rooms range from
1,483 USD to 4,959 USD, with an aver-
age of about 2,718 USD. The average
area per house being 107 m2, the aver-
age cost per m2 was about 25 USD.
For Category 2, the range is from about
91 USD to 1,491 USD, with an average of
about 382 USD.
Overall, the average cost of repairs is
about 2,078 USD.

In the course of the project, 500 houses
have been rebuilt. Of these, 363 were
Category 1 repairs and 137 Category 2.
20 houses were rebuilt. These 500 hou-
ses accommodate 548 households.

Labour costs
On a per house basis, labour for repairs
averaged about:
for Category 1 (1 room)
325 USD x 201 houses = 65,325 USD
for Category 1 (2 rooms)
350 USD x 139 houses = 48,650 USD
for Category 1 (3 rooms)
375 USD x 3 houses = 1,125 USD
For Category 2
170 USD x 137 houses = 23,290 USD
for Rebuilds
400 USD x 20 houses = 8,000 USD
for electrical connections

35 USD x 500 houses = 17,500 USD

Total  = 163,890 USD

Total labour costs

MCR tiles are used for both hipped and gable
ended roof types.

The tile-making workshop in Babi.

A young tilemaker of the workshop in Horadiz.

X-Azerb-Bro. 060199  28.11.2002  9:41 Uhr  Seite 16



Technical data Coverage Weight
each

Batten 
Spacing

Price each

Super Roman 8 per m2 4.5 kg 500 mm $ 0.60
Semi Sheet 4 per m2 8.8 kg 500 mm $ 1.20
Ridge Tile 2.5 per m 7.0 kg - $ 1.20

Super Roman tiles and Semi Sheets can be installed together on the same roof and will provide a 
weatherproof cover at pitches as low as 15 degrees. The large batten spacing reduces timber usage

compared to conventional tiled roofs.

MCR tiles have been in use throughout the world for nearly 20 years in both tropical and temperate 
climates. The tiles are extremely durable and will not deteriorate in low temperatures or sunlight.

For further information contact:

Bashir Seferoglu 219/10, Baku, Azerbaijan

Tel: +994 12 93 73 08   Fax: +994 12 98 16 07   Email: office@gtz.baku.az

MICRO CONCRETE ROOFING TILES
MADE IN AZERBAIJAN

MCR Tiles
MCR tiles are a durable 

roofing material suitable for
housing. MCR is a high quality
alternative to asbestos cement
sheets. The tiles can be produ-
ced using locally available raw
materials and do not require

extensive infrastructure.

Production
The process consists of 

concrete being vibrated and
shaped using plastic moulds.

After curing a strong and 
durable roofing tile is obtained.
Production equipment is light-

weight and can use a car 
battery as the power supply.

The Teams
The Fizuli workshops are at
present located in Babi and

Horadiz, supplying rebuilding
work here and in nearby 

villages. The two operations
are, however, fully mobile and
can be re-established on new

sites at short notice.

As part of a GTZ/ECHO rehabilitation project in the Fizuli region Micro Concrete (MCR) 
roofing tiles are now being produced in Azerbaijan in two production plants using equipment 

supplied by Parry Associates.

17

X-Azerb-Bro. 060199  28.11.2002  9:41 Uhr  Seite 17



18

for repairs = 163,890 USD
for water /sanitary work = 8,657 USD
for local supervision = 30,712 USD
for local administration = 54,956 USD

Miscellaneous costs
The total costs of machines and equip-
ment, shipping, materials, training, etc,
for micro concrete rooftile (MCR) produc-
tion was about 108,000 USD. The aver-
age cost of roofing amounted to about
18 USD per m2. This included new trus-
sed construction in timber, with covering
either from corrugated galvanized iron
(CGI) sheet or from MCR tiles produced
in the new workshops. Asbestos cement
(AC) roofing was banned, except for
repairs in Category 2 houses.
The material cost per toilet was 153 USD.
The overall costs for water and sanitary
materials was about 10,000 USD.

9. MCR tile production

Four MCR tile-making machines were
purchased and two tile-making work-
shops were established, one in Babi villa-
ge and one in Horadiz. Technical training
of the tile workshop workers was imple-
mented by Parry Associates (makers of
the machines) in October 1997, with a
follow-up session in December 1997.
Business training of the tile workshop
workers was undertaken by KOSIA-
SMEDA, a TACIS/GTZ agency in Baku,
which provides support to small and
medium sized enterprises.

There were a few problems of slow out-
put from the first workshop that had to be
solved in the beginning, but production

Trying out the new hand-pump at a communal
water point.
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picked up after the commissioning of the
second workshop. The progressive move
from paying the workers a salary to pay-
ing for the tiles produced also contributed
to better output and, at the end of the
operation, 44 roofs had been made with
MCR tiles.
There was some resistance to their use
among a small number of beneficiaries.
But the tiles have been well received by
all those who have seen them.

Efforts were made to publicize the start of
MCR tile production (on page 17 is a
copy of the sales flyer), particularly to
other agencies involved with construction
work. Visits were made by several par-
ties, who expressed interest in using the
tiles, subject to their own programme
schedules. The potential purchasers
were naturally concerned about price and
quality control, both among the subjects
covered by KOSIA-SMEDA. Training and

One of the seven ventilated pit latrines, compris-
ing a covered pit, walls of limestone blocks and
CGI sheet roof.

View of the pit covering with the ventilation pipe,
during construction.

View of the latrine floor
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BABI 124 houses repaired housing 148 families

ARAYATILI 141 houses repaired housing 163 families

11. Site maps
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MOLLAMAHARRAMLI 1

MOLLAMAHARRAMLI 2

130 houses repaired, housing 132 families in Mollamaharramli 1 and 2 combined
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production will continue beyond the term
of the project, in order to maintain this
new source of income generation for the
local people.
10. Water supply and sanitation

Water connections

Initial proposals anticipated the making of
new connections of repaired houses to
the water distribution mains rehabilitated
or replaced through the TACIS funded
infrastructure programme, but the rehabi-
litation of the water distribution system
turned out to be less comprehensive than
expected. A study was commissioned to
investigate the possibility of installing
hand-pumps to provide back-up water
supplies for all project beneficiaries. Trial
installations to confirm practicality and
investigations into the feasibility of local
manufacture of hand-pumps were suc-
cessfully carried out.

By this time, ARRA had completed some
new boreholes needed for the rehabilita-
ted systems and advised that they were
much more productive than had pre-
viously been expected. They further advi-
sed that the rehabilitated systems would
ensure that stand-pipes would be within
easy reach of each household in the vil-
lages. It was therefore concluded that the
large scale installation of hand-pumps
would not be needed and only a small
financial provision for minor works was
required.

It was ultimately decided that water
works be limited to the completion of the
installation of hand-pumps in the trial
boreholes which had been made. Six
hand-pumps were manufactured and
installed at communal water points.
Savings in this area were channelled into
house repairs.

Latrines

It was found that virtually all project bene-
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ficiaries had access to a latrine and that most of
those people without a latrine were capable of
making their own.

At the end of November 1997, no latrines had
been built and it was thought that only a small
number would be needed during the project. As
expected, very few beneficiaries were found to
be unable to make their own latrines and in the
end only seven were provided for very old
and/or disabled people. As a new form of sani-
tation and hygiene, these were ventilated pit
latrines. The material cost per toilet was 153
USD.

Savings in this area of the work were channel-
led into house repairs.

12. Conclusion

At the conception of this operation, at the end of
1996, it was recognized by all parties that it was
to be part of a pilot exer-cise intended to provi-
de experience for the ultimate large scale reha-
bilitation which will follow the eventual resolution
of the Nagorno-Karabakh problem. As such it
can be considered to be a success: a great deal
has been learnt about the problems of executing
such a project in present-day Azerbaijan. This is
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Producing micro concrete semi-sheets in the MCR tile-making workshop in Horadiz.
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