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Abstract Housing is considered the most important challenge facing the Palestinian National Authority, where the
housing problem in Palestine is increasing day after day in light of the steady rise in population and returnees in the face of
limited land and high prices of them, rising construction costs and relatively low income level. Success in providing
affordable housing depends on several factors including the reduction of construction costs, which in turn depends on the
construction techniques. Construction technique is a key tool to reduce the cost of the buildings but the reduction in cost
should not be on the account of the efficiency of construction, durability, and resistance to natural and geological factors, and
other than that the idea of getting the house of a low-cost, regardless of the expected age and quality of construction
is a short sighted idea and a cheap solution in the present but a complex problem in the future. Therefore, there is a great
need for a decision making process to select the optimum technique during the preliminary engineering study to reach to
cut down the construction cost with the higher efficiency of the housing unit.
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L. Introduction 2. Building and Construction Sector

Housing is a major concern of every country, society, and
household. For the country it has a political and economical
effect, and plays a significant role in developing the
economy and creating new jobs.

The Palestinian National Authority is initiating a new
endeavor to stimulate economic development and improve
the housing stock through infrastructure development within
the housing sector. There is high demand for housing in the
Palestinian Territories (approximately 400,000 to 450,000
housing units in the next 10 years) and limited supply
(about 16,000 units per year) according to the Ministry of
Public Works and Housing. Purchasing housing is
increasingly unaffordable due to high prices and low - per
capita income. This research aims mainly to work to improve
the level of housing projects in Palestine through the
selection of the proper construction techniques in terms of
cost of construction, strength and durability, aesthetics, etc.
This research is conducted on the construction techniques in
order to evaluate them and make decision in the selection of
the proper construction techniques in order to obtain
affordable quality housing.

Building and construction constitutes the backbone of the
various development policies which have either a negative
or positive impact on the different development sectors. At
the Arab level, the building and construction industry has
achieved high development rates. Yet, in spite of such
development, the economic and technical importance of this
industry has not received the due attention due to the absence
of any link within the Arab market, and the lack of
integration and unity in the industry per se, being scattered in
small country-based frameworks. Therefore; it can’t
properly contribute to development unless it becomes an
integrated system.

The building and construction sector is vital to the
economy, as it is diversified and covers several fields that are
interrelated with the various sectors of economy. Building
materials constitute the major elements in the buildings costs,
ranging between 64% and 67% of the basic cost of any
building. Thus the increase in its cost consequently leads to
the increase in the cost of buildings.

Building and construction technologies represent the
effective solution to meet the ever increasing demand on
. ) quality, together with finalizing major projects on time,
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construction technologies is affected by feasibility studies,
which are manifested in the comparisons in the cost of
employing highly skilled labor, modern technologies and
equipment that require more or less intensive capital;
particularly at the carly stages of application of these
technologies and the specific requirements of the project.

3. Building and Construction Sector in
Palestine

The building and construction industry is one of the
leading economic sectors in Palestine, not only for its
substantial contribution in the Palestinian Gross Domestic
Product and in employment, but also for its strong
interrelations with other economic activities. The
construction of buildings, in particular, comprises a
significant part of construction activities as a whole.
Residential buildings make up the bulk of investments.
Housing has been considered the most important challenge
facing the Palestinian National Authority. Where the
housing problem in Palestine is increasing day after day,
Palestinian National Authority is trying to find solutions to
this problem through the establishment of urban
communities, but the availability of housing in it is
inadequate in terms of quantity.

Building materials industry in Palestinian Territories still
doesn’t cover all the requirements of local market and
imports make up the balance. In general, the main materials
used in construction in Palestine are concrete, stone, hollow
concrete blocks, steel, aluminum, wood and other
complementary materials. These kinds of building materials
can be used individually or together with each other to form
the structure of buildings.

Building techniques in Palestine are influenced by the
materials available domestically as well as techniques in
neighboring countries. The following construction
techniques have been evaluated:

1. External reinforced concrete walls with natural
stone cladding.

2. External reinforced concrete walls with cast stone
cladding.

3. Slab-beam-column system with exterior masonry
walls of stone backed by concrete.

4. Slab-beam-column system with exterior walls built
from stone, concrete, and concrete blocks.

5. Slab-beam-column system with exterior walls built
from concrete, stone and concrete block and insulating
material between them.

6. Slab-beam-column system with exterior masonry
walls built from light weight units with stone cladding.

7. Slab-beam-column system with concrete blocks
exterior walls.

8. Slab-beam-column system with exterior masonry
walls built from light weight units “ytong” with stone
cladding.

9. Slab-beam-column system using precast concrete

facade panels for exterior walls.

4. Decision Making Process

The decision making process which is followed in this
study is the process of generating decision criteria, and
identify the alternatives to select from. In this process the
following table will be used to:

1. Identify a decision the researcher wish to make and
the alternatives considering.

2. Identify the criteria that is considered important.

3. Assign each criterion an importance score.

4. Determine the extent to which each alternative
possesses criterion.

5. Multiply the criterion scores by the alternative scores
to determine which alternative has the highest total points.

5. Methodology

In this study, a questionnaire was prepared to determine
the criteria that influence the decisions for selecting the
proper construction technique and to determine their overall
importance in the decision making process, and to evaluate
the construction techniques by reference to these criteria. In
this questionnaire, the construction techniques have been
evaluated based on the weighted evaluation method by using
a 10-point scale in making judgment in a decision criterion
that influence the decisions for ranking and evaluating
construction techniques. These criteria were obtained from
the literature review, documentation of previously
implemented construction projects, a survey and informal
interviews with the people who are responsible for
conducting construction projects. Table (1) shows the 10
decision criterions that were considered.

Table 1. Decision criterions that influence the decisions for ranking and
evaluating construction techniques

2- Cost of construction
4- Aesthetically

1- Strength and durability

3- Safety during construction

5- Environmental factor 6- Construction speed

8- Thermal insulation
10- Need for specialized skills

7- Costof future maintenance

9- Fire resistance

A housing unit has been taken as a case study in order to
estimate the actual cost for each technique. Some external
experts (Four contractors) have been asked to price the same
BOQ for each technique and the average has been taken in
order to assess the techniques and compare them in terms of
the cost of construction.

6. Data Analysis

Based on questionnaire results analysis, Table (2) shows
the degree of importance of the criterion that influences the
decision for selecting the proper construction technique.
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Table 2. Evaluation of the factors that are used in evaluating construction techniques

Decision Criterion Percentage Decision Criterion Percentage

1 Strength and durability (9.87)* 15%** 6 Construction speed (7.22) 10%

2 Cost of construction (9.58) 15% 7 Cost of future maintenance (6.76) 10%

3 Safety during construction (9.07) 15% 8 Thermal insulation (5.25) 5%

4 Aesthetically (7. 75) 10% 9 Fire resistance (4.35) 5%

5 Environmental factor resistance (7. 51) 10% 10 | Need for specialized skills (3.80) 5%
The sum oftotal scores=71.16
The sum oftotal percentage =100%

*The number between () is the weighted average score for a decision criterion
**The weighted average score was converted to a percentage and rounded to the nearest five

The construction techniques have been evaluated based on the weighted evaluation method by using a 10-point scale
in making judgment in a decision criterion. In the following table the construction techniques were ranked according to the

evaluated of the research sample.

According to the results mentioned above, the following techniques have the highest total points:

- Exterior walls built from concrete, stone, concrete block

and insulating material between them.

- External reinforced concrete walls with natural stone cladding.

The research sample was asked to determine which one of the previous nine techniques is the proper technique for
executing an affordable housing project. The answers are shown in table (3).

Table 3. Ranking the construction techniques

Construction techniques Score
1- Exterior walls built from concrete, stone, concrete block and insulating material between them. 72.6
2- External reinforced concrete walls with natural stone cladding. 72.3
3- Exterior walls built from concrete, stone, and concrete block 70.9
4- Exterior masonry walls of stone backed by concrete. 70.7
5- Exterior masonry walls built from light weight units with stone cladding. 67.1
6- External reinforced concrete walls with cast stone cladding. 65.1
7- Precast concrete facade panels for exterior walls 64.7
8- Two layers of 20 and 7cm concrete block and insulating material between them. 62.9
9- 20cm concrete block exterior walls. 59.6
Table 4. Selection of the construction technique
Construction techniques Repetition Percent
I Exterior walls built from concrete, stone, Concrete block and insulating material 31 55.4%
between them.
2- External reinforced concrete walls with natural stone cladding. 11 19.6%
3- Exterior walls built from concrete, stone, and concrete block 3 5.4%
4- Exterior masonry walls of stone backed by concrete. 5 8.9%
5- Exterior masonry walls built from light weight units with stone cladding. 1 1.7%
6- External reinforced concrete walls with cast stone cladding. 0 0.0%
7- Precast concrete facade panels for exterior walls 0 0.0%
8- Two layers of 20 and 7cm concrete block and insulating material between them. 3 5.4%
9- 20cm concrete block exterior walls. 2 3.6%
Total Summation 56 100%

7. Conclusions

Based on the results mentioned above regarding the
selection of the proper construction technique for executing
an affordable housing project of the nine surveyed
techniques, one can say that there is a matching between the

selection and the evaluation of these techniques if one looks
to the selection of the proper technique, where most of the
research sample (55.4%) selected the technique: Exterior
walls built from concrete, stone, concrete block and
insulating material between them, which has the highest total
points (72.6) as the proper technique for executing an
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affordable housing project. This complies with the Jordanian
Standards No. 851-1992 1Ind the Palestinian Standard
Institute specification No. 113-1999.

Because an optimization must be reached between safety,
serviceability, and economy to reach the minimum cost with
the higher efficiency of the housing unit, the researcher
started the thesis by introducing research objectives which
can be summarized by review of construction techniques
currently used in research environment (West Bank), then
Developed a mechanism to evaluate these techniques and be
judged by reference to decision criteria.

Quantitative and qualitative researching approach has
been used, and the data was collected using a questionnaire,
81 companies have been surveyed and the response rate was
69 per cent. Another data collection ways have been used
also such as interviews, and personal observations.

As a result the technique: Exterior walls built from
concrete, cast stone, concrete block and insulating material,
will enable cheaper housing construction (See Fig. 1).
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Figure 1. A vertical Cross-Section in The Recommended System of The
External Masonry Wall

Other techniques such as precast concrete facade panels
for exterior walls helps in developing the methods of
construction to cut down the production cost in other
countries but in research environment prefer dependence on
the available labor to avoid the cost of employing highly
skilled labor and reducing investment in modern
technologies, so the infrastructure of this technique is not
ready. Changing the culture of people to adopt this new
technique is also needed. There are building regulations that
impact, for example the requirements on using stone in
external walls.

The techniques that have been selected in this study
(Exterior walls built from concrete, cast stone, concrete
block and insulating material) have the highest score in the
evaluation and meet the demand of the Engineers
Association with respect to insulation and reduce the
production cost by saving in building materials while
maintaining the appearance of the stone that represents the
culture and identity of the buildings in the West Bank. The

Palestinian Standard Institute issued a standard in the year
1997 under No. PS 127 relating the use of cast stone in
exterior walls. Different standards were issued in the year
2010 by The Palestinian Standard Institute dealing with the
effect of the type of external wall of the building on the
degree of insulation of the building.

The out coming results of using cast stone complies with
the “Standards Specifications for Architectural Cast Stone
Sec. 04-72-213” published by The Cast Stone Institute.

REFERENCES

[1] Abdel-Halim, Basoul, and Abdel-Karim: Structural
Evaluation of Concrete-Backed Stone Masonry. ACI
structural Journal. V.86, No. 5, pp. 608-614.

[2] Aashiq, Zohair: Concrete Basics. A Guide to Concrete
Practice. Sixth Edition. August. 2004.

[3] Abdel-Karim, Riyad: Construction Stone In Palestine.
An-Najah National University. Nablus. Palestine. 2000.

[4] An-Najah University’s Team of Consultants: Consulting
Service for the Study on Criteria for Selecting Private Sector
Housing Projects for Public Funding in the West Bank.
(Unpublished Study). An- Najah National University. Nablus.
Palestine. December, 2009.

[S] Baba', Mutasim: Building and Construction Research Center,
Workshop: Healthy Building in the Proper Insulation,
Methods of thermal insulation of existing buildings and under
construction buildings. Ramallah, Palestine. Februaryl2,
2004.

[6] Fayyad, Salam: Conference of the Palestinian Reality and
Adequate Housing, Palestinian Real Estate first Forum,
Ramallah. Palestine. December 23, 2010.

[71 Hadid, Mouhannad: Establishing, = Adoption, and
Implementation of Energy Codes for Building. Architectural
Styles Survey in Palestinian Territories. August, 2002.

[8] Hawash’s Sons Cast stone company, Features of Cast Stone.
Tulkarem. Palestine. 2011, available at: http://www.hawash-
stone.ps.

[9] Ismail, Ghassan: Towards a national policy for housing in
Palestine (Master’s Thesis). An-Najah National Universit .
Nublus. Palestine. 2000.

Jayyousi, Ahmad: United Group for Construction and
Building Technology. Light weight concrete insulated wall
panel. Ramallah, Palestine. September, 2011.

Palestinian Central Bureau of Statistics PCBS Press Release:
Existing Building Survey in Palestinian Territory 2010,
available at: http://www.pcbs.gov.ps/DesktopDefault.aspx?ta
bID=3549&lang=en.

Palestine Standards Institution (PSI): Thermal Insulation for
Building. Ramallah, Palestine. 1999.

Palestinian Contractors Union (PCU), classification of
contractors. 2011. available at:http://www.pcu.ps/e/index.ph
p?action=s_categories.



