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ABSTRACT 

The construction project is a very complicated work by its nature and requires specialized 

knowledge to lead it to success. The construction project is complicated socially, technically and 

economically in its planning, management and implementation aspects due to the fact that it has 

many variables and multiple stakeholders in addition to being affected by the surrounding 

environment. Successful projects depend on three fundamental points which are cost-time, 

performance and specifications. The project stakeholder's objective to achieve best specifications 

and the cost-time frame stipulated in the contract. 

The question is, was the optimum implementation accomplished? The provision for the success 

of the project is how are the daily activities managed by the three stakeholders of the project 

(contractor, owner, and consultant) and their technical and practical capability to attain the 

balance of the project fundamental points (cost, time and quality) taking into account the project 

objectives that were set by the owner. Despite the way, logical framework management and 

project’s major steps there is a group of elements which become major measures to determine 

the success or failure of the project, the research interested in these elements by a thorough study 

of references related to the success of a constructional project. To reinforce the theoretical study 

a field assessment of the housing project; this led to the recognition of the major elements that 

caused breaches of the evaluation criteria.  

The closed questionnaire and the regular forms based on the data and information collected 

through the theoretical review and the closed questionnaire to conclude and examine some 

concepts related by assessing the quality of building materials used in residential investment 

projects through the stages (planning - design-implementation) 

Through the research a lot of deductions were made, the most important is that there cannot be 

an evaluation system without having a holistic monitoring system in Iraq. It was also deduced 

that the most important source of project failure is not allocating enough time to the planning 

phase. Some other recommendations and suggestions for future studies were made also. 
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 الخلاصة

. فبنًششٔع الإَشبئً يؼقذّ حبجَُذٕ انإٌ انًششٔع الإَشبئً بطبٍؼخّ ْٕ ػًم يؼقذّ جذاً، ٌٔخطهب يؼشفت يخخصصت نخقٕدِ 

حأرشِ بشكم يببشش ػٍ  فعلاإجخًبػٍبً ٔحقٍُبً ٔإقخصبدٌبً فً انخخطٍػ ٔالإداسة ٔانخُفٍز ٔرنك نكزشة انًخغٍشاث ٔحؼذد الأغشاف 

 ٓذف أغشافحببنبٍئت انًذٍطت بّ.حؼخًذ انًشبسٌغ انُبجذت ػهى رلارت يشحكضاث أسبسٍت ًْ انكهفت ٔانٕقج ٔحذقٍق انًٕاصفبث. 

ٔنكٍ ٌبقى انسؤال انقبئى، ْم حى  انًششٔع انى حذقٍق انًٕاصفبث ٔالأداء انٕظٍفً الأفعم ظًٍ انٕقج ٔانكهفت انًخؼبقذ ػهٍٓب
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َشبغبث انًششٔع ٔبكٍفٍت  ظًٍنخُفٍز انًششٔع ؟ إٌ َجبح انًششٔع ٌبقى سٍُْت ببنؼًم انٍٕيً  انًزبنٍتٕصم انى انذبنت خان

إداسة ْزِ انُشبغبث يٍ الأغشاف انزلارت انًشخشكت )انًقبٔل، صبدب انؼًم، الإسخشبسي( ٔيقذسحٓى انؼهًٍت ٔانؼًهٍت فً 

انزلارت )انكهفت ٔانٕقج ٔانُٕػٍت(، يغ الأخز بُظش الإػخببس الأْذاف انشئٍست انخً ٔظؼٓب  ّانٕصٕل انى حٕاصٌ يشحكضاح

ت ، إٌ ٍؼًم ٔإداسحّ ٔبغط انُظش ػٍ ػذد انخطٕاث انشئٍسانًششٔع. بغط انُظش ػٍ انطشٌقت أٔ إغبس نهصبدب انؼًم 

إْخى انبذذ بذساست ْزِ  نزات ٍيؼبٌٍش سئٍس حًزميجًٕػت يشخشكت يٍ انؼٕايم انخً  ٌؼخًذ ػهىيششٔع أٔ فشهّ  اي َجبح

ش َجبح انًششٔع الإَشبئً. ٔنغشض دػى انذساست انُظشٌت حى انًؼبٌٍش ٔرنك يٍ خلال دساست شبيهت نلأدبٍبث راث انصهت بًؼبٌٍ

ٔانخؼشف ػهى اْى انؼٕايم انخً حسببج فً دذٔد  يششٔع سكًُإجشاء دساست يٍذاٍَّ حًزهج يٍ خلال يسخ يٍذاًَ نـ 

 جًغ هى يبػ ببلاػخًبد انُظبيٍت قهانًغ الاسخبٍبٌ اسخًبسة حصًٍى رىم ٍهٔحذ يغهق ببسخبٍبٌ انقٍبو انخجبٔصاث ػهى أْذاف انخقٍٍى،

 انبُبء يٕاد َٕػٍت حقٍٍى بٕاقغ قتهانًخؼ الايٕس بؼط يٍ ٔانخذقق خؼشفه،ن انُظشٌت انذاسست خلال يٍ ٕيبثهٔيؼ بٍبَبث يٍ

انى  خٕصمانحى  يٍ خلال انبذذ (.انخُفٍز-انخصًٍى - انخخطٍػ) يشادم خلال انسكٍُت الاسخزًبسٌت ًشبسٌغان  فً انًسخخذيت

 ٔاسخُخج انبذذ انىكًب انؼذٌذ يٍ الإسخُخبجبث أًْٓب9 إَّ لاًٌكٍ إٌ ٌكٌٕ ُْبنك َظبو نهخقٍٍى دٌٔ ٔجٕد َظبو يخببؼت يخكبيم. 

يجًٕػت يٍ انخٕصٍبث ٔانًقخشدبث  ، فعلا ػٍ  انؼًهٍت انخخطٍطٍت انٕقج انكبفً إٌ أْى يصبدس فشم انًششٔع ْٕ ػذو يُخ

 نذساسبث ٔبذٕد يسخقبهٍت.

1. INTRODUCTION 
The Iraqi economy is one of the economies of the developing countries which depend on one 

resource for income (oil). After the large economic transformations produced by going towards 

the market economy and not depending on one origin of fund, the variety of the origins of the 

income, such as investment was directed to. 

Any economic project starts with an idea designed to add new value to the national capital by 

directing part of the financial and human resources to create a unit of new economic able to 

create other values in order to achieve the interests of the owner of the project on the one hand 

and on the other hand increase the national income and that which drives the economy national 

forward in terms of the interaction of the project with its own environment, public and activation 

of all economic sectors associated with the project and the availability  of  the basic principles of 

investment which should be available in order to polarize the investors through issuing law of 

investment No.13 of the year 2006 for the sake of developing the process of economic and social 

development to bring the modern scientific experiences, develop the staff, find work 

opportunities for the Iraqis through encouraging the process of investment and widening its base 

and supporting the process of erecting the investment projects of the economic and development 

profits . 

2. EVALUATION AND INVESTMENT  

2.1 Definition of Evaluation 
Evaluation, as a concept, can be defined as “a set of processes conducted in order to compare 

between the results obtained with the preset objectives of the project, so that future decisions can 

improve the remaining part of the project or other future projects. No doubt, this requires that 

project objectives should be clearly determined during planning stage. A comparison should be 

made between the results of the work activities and these objectives using scientific and practical 

measures "One of the main objectives of project evaluation is to compare between results and 

preset objectives. This sheds the light on a major problem in project assessment that is project 

objectives should be well-understood and specified as they were set during the planning stage. 

Project objectives should satisfy the following requirements, RPS &INAC, R., 2000. 

2.2 The Role of Evaluation in a Project Life Cycle 

The process of evaluation consists of consecutive steps for a certain project as shown below, 

Westland, 2006.  

1. The project planner should have good knowledge of the project objectives which have to be 

measurable quantatively, by time and qualitatively. 

2. Upon defining the objectives a comprehensive plan should be made for the project. Before 

adopting, the plan should be evaluated through the feasibility studies of the project. 
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3. During the project implementation, the work should be supervised, followed up and assessed 

in order to make the required changes timely. 

4. After the completion of project, the results are evaluated against objectives; the figure below 

shows the role of assessment in project life cycle. 

2.3 Relation between Performance Evaluation and Planning 

Planning, as defined by (Weick, 1995) is a vision of the desired future and the means required to 

achieve it, Weick,1995. 

Planning also is defined by (Simon and Schuster, 1994) as a set of formal actions aiming to 

achieve clear results in the form of an integrated system for decisions, Simon, and Schuster, 

1994. 

2.4 Relation between Performance Evaluation and Monitoring 

Monitoring involves making sure whether everything is carried out according to the preset plan, 

regulations and principles. Monitoring aims at highlighting the weakness points and errors to 

deal with them and to make sure they will not occur again. The monitoring is applicable to many 

things including laborers and operations. 

Dervavux and Coulaud (1999) considered that the purpose behind supervision is to ensure that 

the decisions taken by the top management are followed effectively and efficiently in order to 

improve the company performance, Westal , and Joy Frechtling, 2002. 

Elements of monitoring include quantity, methods, cost, and time. Process of monitoring 

involves the following steps, Simon, and Schuster, 1994. 

1. Defining of supervision criteria and measures. 

2. Measuring performance and comparing it with criteria. 

3. Correction of any deviation from criteria and plans. 

2.5 Relation between follow up and Evaluation 
Assessment during implementation is (the comparison between the current situation and the 

planned path for project). Also, evaluation is the final resultant of what follow up system has 

reached. Following up process can be defined as a function that is carried out by the 

administration of project in order to validate that work proceeds according to the preset 

objectives efficiently and sufficiently and within the time schedule, O'Reilly, 2005. It is also has 

been defined as “the activity carried out by the management to follow up the implementation 

policy previously set up and evaluating it and finally to correct any weakness it might undergoes 

so that the desired objectives are achieved”. 

Based on the above, follow up generates the performance criteria which will be used to measure 

the progress towards reaching the objectives. That is through the determination whether the 

resources of the project are used in a proper way that leads towards achieving the objectives, 

O’Reilly, 2005. 

2.6 Reasons of Construction Project washout 

Many studies have been performed to tackle such question   in order to answer it. These studies 

have reached too many conclusions which focus on two reasons, project management and human 

factors. In general, most of the studies have classified the causes of failure of construction 

projects into three groups: 

1. There is no realistic estimation of cost and duration of the project as well as wrong 

distribution of resources because of the weak planning of the project, Vorster, and Michael, 

2005. 

2. Project objectives are not clear neither realistic? Moreover, there is no agreement on project 

delivery. 

3. The project is not well studied. This includes weakness in the implementation support, lack 

of expertise as well as the lack of pursuance by project owner. 
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4. Voster, Michael C (2005) defined the reasons of project failure in addition to the percentages 

of their effects on the project failure as shown in Table (1).     

2.7 Success Factors of a Construction Project 

The success factors of any construction project are: time, cost, and quality which together 

represent the corners of the project management triangle which are shown in Fig.1, Smith, 2002.  

2.8. INVESTMENT 

Foreign investment is a term that is usually used when a normal person or juristic person utilizes 

its expertise, efforts or money to perform economic project either alone or jointly with a natural 

or juristic person, with local or foreign investor, or jointly with government or its citizens. The 

host country has the right to direct investors towards certain economic activities according to its 

needs. In Iraq, this direction comes through the Modified Investment Law No (13) of 2006, Iraqi 

Law, 2006, which deal with several sectors?  The sectors included in the mentioned law are; 

housing, tourism, industry, health, education, agriculture, and recreational sectors. This happens 

together with other relevant legislations such as Article (15) of tax law of 2006 related to 

exemption from tax which designed to attract and encourage foreign capitals to invest in several 

diverse fields. 

Investment can also be defined in another way as (the transfer of foreign capital, knowledge and 

advanced technical and administrative technology so as to generate economic, social, and 

administrative development that can lead to develop and revive the host country through the new 

companies and in participation with national capital. 

The research will cover investment and development experienced in Egypt and Iraq. 

2.9 Investment and its Objectives in Egyptian Law 

Egypt had a law No. 65 of 1977 "Arab Investment Law" but was not active because of the 

socialist orientation at that period and the political system instability, The Investment Egyptian 

Law, 1977. The latest investment law which is still working in Egypt was PRESIDENTIAL. M. D, 

No. 4455 of 2002, PRESIDENTIAL. M. D, 2002. 

In an attempt to encourage Arab and foreign investment operating in Egypt, the law offered 

guarantees to the investor against changes in the country social system and the changes in the 

economic policy. The investor irrespective of his nationality or place of residence enjoyed these 

guarantees.  

These guarantees were as follows: 

1. The project real estate cannot be expropriated either wholly or partially unless for public interest 

and according to the law. Compensation should be fair and according to market value. 

2. Companies that invest foreign or Arab monies were considered private companies even if the 

Egyptian money used in the investment belongs to the public sector, that is, the newly 

established companies were subjected to legislations on private companies, in other words, the 

law on private properties even if the Egyptian money used in the investment belongs to the 

public sector, thus facilitating the measures and providing flexibility to ensure project success. 

3. Among the guarantee was the project invested money cannot be sequestrated, frozen, confiscated 

or placed under receivership without court order. In other words, these measures were limited to 

extrajudicial punishment. Any court order was valid. 

In addition, the Egyptian law on investment introduces a number of exemptions for the benefit of 

investors as stipulated in Article (20) of Law No 230 0f 1989 as shown below:  

1. Investment projects enjoyed exemptions from the Company Establishment Law. 

2. The number of board members was not limited, therefore according to this exemption projects 

were not bounded by a certain number of members of the board. 

3. Exemption from the provision requiring the participation of employees in project management as 

stated by Article 82 of the Company Law  
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4. Exemption from the provision requiring a majority of Egyptians in management board as stated 

by Article 93 of the Company Law. 

Additional exemptions that mentioned herein were only given as examples. 

Among the factors which encouraged investors to invest in Egypt which were contained in Law 

4455 of 2002 on investment were a number of tax exemptions granted to investors as shown 

below. 

1. 15-year tax exemptions for housing projects. The exemption can be extended for another five 

years on the recommendation of Investment Board. 

2. 10-year tax exemptions for project set up in new areas and new urban communities. This 

exemption can be extended for another two years on the recommendation of Investment Board. 

3.  Tax exemptions for already existing projects in order to increase their productivity which is 

covered by tax exemptions if the development and expansion were achieved. 

4. 3-year tax exemptions for already existing projects in order to correct financial position 

according to the terms to be laid down by Investment Board. 

5. Income tax exemption was made to encourage investment in corporations. 

6. Tax exemption for land reclamation projects and for some project with special importance to 

Egyptian economy. 

A brief exposition of the Egyptian legislations as mentioned above aims to attract Arab and 

foreign investment to Egypt. The investment was encouraged through several impetuses 

including guarantees and tax exemptions.  All objectives and the legislator aims were analyzed 

and concluded from issuing Law 4455 of 2002 and the manner to realize them as follows, 

PRESIDENTIAL. M. D, 2002. 

The Egyptian investor was granted the same privileges as those granted to Arab and foreign 

investors. 

1. The investor would have to deal with only one body through the newly established Board of 

Investment which was assigned to deal with all matters related to newly established or existing 

projects 

2. Investment in the field of priority are encouraged and upheld. 

3. The Egyptian legislator aimed to reduce unemployment and encourage investment which recruits 

a large number of employees   

4. The Egyptian legislator aims to advanced management, technical, and technological systems. 

5. Freeing the Egyptian economy from dependence of the public sector and directing towards 

privatization so that foreign investors would have confidence in Egyptian investors and thus they 

cooperate. 

6. The Egyptian legislator aimed to reduce the deficit in the balance of payment, Law No. 8 of 

1997.  

These targets are reached from analyzing Law 4455 of 2002 which will be helpful to countries 

which intend to invest in developing countries. 

2.10 Investment and its Objectives in Iraqi Law 

The Iraqi Investment Law No. 13 was issued in 2006.The Iraqi Investment Law explained the 

advantages and guarantees for each investor and facilities for all investment projects in all 

sectors as follow: 

The investor irrespective of his/her nationality shall enjoy all privileges, facilitations and 

guarantees and will be subject to the obligations stated in this law. The Iraqi and foreign investor 

shall have the right for, the purposes of housing projects, the use of the land for a sum to be 

determined between him and the land owner without land speculation according to conditions set 

forth by the National Commission for Investment and the approval of the Council of ministers.   
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The Commission will facilitate the allocation of the required lands for the housing projects. The 

housing units shall be allocated for ownership by the Iraqis after the completion of the project. 

The factors which encouraged investors to invest in Iraq are as follows: 

 2.10.1 The project that has obtained an investment license from the Commission shall enjoy 

exemption from taxes and fees for a period of (10) ten years as of the date of commencing 

commercial operations in accordance with the areas of development defined by the Council of 

Ministers at the suggestion of the national commission for Investment based on the degree of 

economic development and the nature of the investment project. 

2.10.2 The Council of Ministers shall have the right to propose draft laws to extend or grant 

exemptions in addition to the exemptions stipulated in paragraph (First) of this Article, or 

provide incentives, guarantees or other benefits to any project or sector or region and for the 

years and percentages it deems appropriate in accordance with the nature of the activity, its 

geographical location and its contribution to manpower employment and its effect on driving the 

economic development, and for considerations of national interest. 

2.10.3 The National Commission for Investment has the right to increase the years of tax and 

fees exemption in a way directly proportional to the increase in the Iraqi Investor share in the 

project to reach fifteen years if the Iraqi Investor share in the project was more than 50%, The 

Investment Iraqi law, 2006. 

2.11 Methods of Comparison between Projects 

2.11.1 Economic Methods 

The economic methods used in comparison vary depending upon the target of project which in 

turn varies with whether the project is public or private. With respect to public projects, 

comparison depends on some factors among which are: 

2.11.1.1 The importance of the project in line with the national economy  

Projects can be differentiated according to project importance to the national economy: 

1. The importance of the project in economic development:   

     The importance of the project and its relation with economic development vary with the project 

nature, target and size. Industrial projects are typically more effective on national development 

than agricultural ones.  Industrial projects in turn vary in importance and effect on national 

development. Heavy industries are more important than food or textile industries although all 

industries play a role in the increase in national income, productivity and employment  

2. The importance of the project in national security: 

    Sometimes, economic and technical factors as well as the principle of profit and loss are 

overlooked in comparison in favor to security factor regardless the cost. For example a priority is 

usually given to an agricultural project for wheat production because wheat is considered as a 

strategic product and hence represents an important element in the nation security. 

3. Project importance during use: 

     If creating job opportunities is regarded as one of main goals of development, then the 

authorities are responsible for planning to create a large number of new jobs through the use of 

certain quantity of the capital., In other words, it attempts to use the smallest amount of the 

capital necessary to provide new job opportunity. 

2.11.1.2 The importance of the project in terms of balance of payment  

Among the problems which must be looked into when comparing public sector projects is the 

effect on balance of payment through finding out the extent the proposed project depends on 

local raw materials or imported one. If the state policy is to curb the deficit in balance of 

payment, priority should be given to projects that depend on local services or to projects that 

produce imported goods or to projects that produce goods for export so that hard currency is 

obtained, Nowak, Maciej, 2005.  
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2.11.2 Technical Procedure 

Establishing of large and modern projects not only help in developing staff’s efficiency and skill 

but also  help in changing traditional values and creates the spirit of investment and interest in 

setting up projects in the society. Also such projects can support the desire for improving living 

conditions and discipline at work, resulting in radical changes in pattern and principles of 

economic development.  

2.11.3 Financial Procedure 

In addition to comparing project based on economic and technical standards it is vital to carry 

out financial and audit comparison which involves calculation of cost, revenues, profit and net 

returns from money spent on the project. This is considered the main restriction on investment 

especially in private sector. 

This research tackles investment projects in Iraq (housing sector) especially housing investment 

in Najaf Province. The map below shows the master plan of Najaf province. 

3. CASE STUDY OF THE INVESTMENT REALITY AND HOUSING INVESTMENT 

PROJECTS DURING THE IMPLEMENTION  

The housing project in Najaf Province executed in the time period from 2010 -2014. Data and 

information were obtained from Najaf Investment Commission and from Investment Companies 

which were carrying out the projects. The number of projects whose data were adopted is three 

housing projects. Below is a description of one sample shown table (2). 

This research tackles investment projects in Iraq (housing sector) especially housing investment 

in Najaf Province.  
3.1 Overview of Najaf Province 

Najaf is a cultural, religious, commercial and agricultural center with area of 27.845 km
2
. Its 

main cities are, National Investment Commission, 2013.  

1. Najaf City 

2. Kufa  City  

3. Al Manathera City  

According to the Ministry of Planning, the population is between (2006-2020) and is shown in 

table (3). 

3.2 Al- Hassan Investment Housing Projects 

It is considered one of the important housing projects. The complex consists of (112) housing 

units in vertical buildings. Table (4) shows the building details. The project has very high 

technical specifications compatible with modern housing projects, Najaf Investment 

Commission,  4102 . 

3.1.1 Project Construction Stages  

Al- Hassan Housing Project is service project financed by local and foreign investors as well as 

payments from prospective buyers because the units were sold out before the start of the project. 

Payment is paid in installments. The project is located in Al Manathera area in Najaf. It was 

planned to be completed within 24 months at a cost of (ID 11.647, 554,000) to be paid in two 

stages. The sums of stages are (ID 6.735, 000,000) and (ID 4.912, 554,000). The idea of the 

investor to complete the project in two stages is considered good as the investor will be able to 

reduce the amount he invests to half because at the end of the first stage he will be able to fund 

the second stage from the repayments from the first stage shown Fig.2 investment license. The 

investor should carry out 70% of the housing complex infrastructure. But the project 

requirements should be prepared in full. 
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3.1.2 Specifying the Requirements and Preparation of Feasibility Study 

3.1.2.1 Project Objective: Housing and real estate are considered as a fundamental sector in the 

economy all over world. In Iraq housing there is an urgent need for housing. 

3.1.2.2 Project Description: Residential quarter and stores. 

a. Houses more than (700) people with the necessary facilities. 

b. Six shopping centers, a health care center, two primary schools and two secondary schools and 

health center, a kindergarten, a nursery and swimming pool. 

3.1.2.3 Project justification: The Province stands in need of housing units to alleviate the housing 

problem.  

Notes:  

1. It does not need foreign experience nor imported raw materials. They are available in the local 

markets. The working days are 25 per month. 

2. The project is to be completed within two years in two consecutive stages. 

    The project plot was received officially from Najaf Municipality on 05/03/2013 so that work 

could be completed within the specified time period and cost; after getting the license, the 

investor faced some problems among which are: 

1. The complicated administrative measures in government departments especially in Najaf 

Municipality which result in delaying the completion of most housing projects by not proving 

the land for these projects. 

2. The legal measures with Relics and Heritage Office as regards issuing a certificate the specified 

area does not contain relics 

3. There are hurdles in the area represented by high tension poles and large water pipes.  

3.1.3 Design and Preparation of Bills of Quantities (BOQ) 

It's one of the important stages undergone by the project where was reflecting the basic needs of 

the project is in line with the modern with modern residential Complex. 

 As a consultant designed for schemes and the preparation of an initial bill of quantities as well 

as the contract with the consultant / University of Kufa office by the Provincial Council 

Resolution (17) in 2012 on the supervision, follow-up and receive the report of residential 

projects in the province at all stages of the project started on 10 /4/2013 and be responsible for 

the work because of its experience, a good reputation and rehabilitation. The firm providing 

engineering consultancy services for the project in three phases as follows: 

3.1.3.1 Provide BOQ for construction works and project services (electrical, mechanical and 

health) and the actual proportions of achievement of each item. 

3.1.3.2 By taking the test samples for materials used for residential project then give the results 

of the test and others count corresponding to international specification then re-examined again. 

3.1.3.3 Daily general inspection on the progress of work at the site to secure the implementation 

of specifications, general designs  then provide bi-monthly reports for the quality, the percentage 

of completion of each item and continue the process under the program for the implementation 

of 24 months. 

3.1.4 The Investment Opportunity 

Najaf Municipality advertised the project as an Investment Opportunity with area of (37,500 m
2
) 
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A number of investors both local and foreign submitted their offers directly to the Investment 

Commission which checked them to find out their qualifications in terms of capability for the 

work, and their executive, financial, technical, and administrative abilities as well as their 

readiness to work within the specified time period. After the survey was completed, the license 

was awarded to Company. 

3.1.5 Implementation 

The execution style was done by general contractor method which the site has been contributed 

hand by hand to the contractor on 05/03/2013. The report recorded site location, advantages, 

limitations, the dimensions and constraints, real estate or signs or traces. The application of the 

time-table to examine all the items of implementation and functioning of each type of business is 

calculated theoretically. The plan would follow the imposition of labor, tools and materials are 

all equipped to work without interruption and crises fills in the site according to the effective 

functioning of the stages of implementation, work progress and steps under the supervision of 

engineer as well as the actual daily stop and delayed of construction such as materials, supplies, 

rainy days, holidays and emergency conditions. After the location have been taken then the 

preparing of the construction will start immediately by testing the soil to determine soil effort 

and bearing degree of soil surface pressure at a certain level loads, the contractor begins work by 

construction the overnight engineers and workers living sites then identify suitable locations for 

the raw materials storage and leaves enough space for the passage of motor vehicles which will 

supply raw materials of the site the Contractor shall take the necessary procedures to deliver 

water and electricity to the site. The researcher tried to record the most prominent obstacles and 

problems through in site study of the project, the Investment Authority, the project manager and 

site engineers in order to identify the problems which occur during the implementation, resulting 

from both the administration and planning in the first phase that precedes the implementation 

process and the following are some points: 

1. When an investor for investment opportunity has been relying on the BOQ while this is not true 

of the fact that the real amounts vertebrae work is matching to the first phase, which applied to 

70% the proportion of the infrastructure of the project is during the implementation period. 

2. Work programs progress made by the investor are not dependable, because there is a difference 

between programs progress and the fact the port of residential project. 

3. Despite the presence of a permanent contract between the investor competent laboratory tests, 

but the committee did not adopt these tests while investment correspondence immediate and pay 

wages at the same time, causing a waste of time, effort and reduces the interest point of the tests. 

4. Delay from some directories approvals for the implementation of the project including the 

general department of housing, the municipality of Najaf, the General Authority for Antiquities 

and Heritage, Department of Education, Najaf Health directory, so provide all the paperwork for 

the project. 
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4. FIELD SURVEY  

4.1 EVM performance analysis and forecasting  
Table (5) shows what EVM performance measures indicate about a project in regard to its 

planned work schedule and resource budget. It will examine Global standard, 2005.  

1. Variances: schedule variance (SV); (CV); and Variance at completion (VAC). 

2. Indices: schedule performance index (SPI); cost performance index (CPI); to complete 

performance index (TCPI). 

3. Forecasts: Time Estimate at completion (EAC t); Estimate at completion (EAC); and Estimate to 

complete (ETC). 

From the basic three values three kinds of deviation can be calculated from the following 

equations, PMI, 2011.   

 

Cost variance CV= EV - AC                                                                             (1) 

 

Cost performance index (CPI) =  
  

  
                                                                            (2) 

 

Schedule variance SV= EV -PV                                                                         (3) 

 

Schedule performance index (SPI) =
  

  
                                                                         (4)  

where: 

CV: Cost variance. 

EV: Earned value. 

AC: Actual cost. 

CPI: Cost performance index. 

SV: Schedule variance. 

PV: Planned value. 

SPI: Schedule performance index. 

 

4.2Analysis of data information about the cost and time of housing projects 

After data on the cost of project with the research sample was collected, their cost was analyzed 

by using earned value and illustrative drawing by using Sigma Plot program to find out the 

magnitude of deviation between the planned cost and planned percentage of performed work for 

every activity through the main three values of (planned, earned, and actual) after the 

Cumulative total is obtained as shown in Table (6), (7) results of calculation of basic values 

acquired by the percentage of completion. Tables (8  ( as well as the balance value set for the first 

stage of the project (BAC), Global, 2005. The percentage of deviation in every housing project 

is shown in Fig.3 with the estimated cost of planned work. The reduction in cost appears in the 

first stage of project. This is the difference between the planned value and actual cost. The 

percentage of the work performed for each project (27%) respectively. The amount of money 

spent is not compatible with planned cost. The reason for this is financing the project depends on 

the deposits which were drawn from the purchasers' monthly installments. Even so the investor 

cannot receive any money unless Investment Commission agrees and special committee decides 

on the project performed work.  

4. 3 Cost variance (CV) and Cost performance indicator (CPI) 

The ratio of deviation in cost is positive because it ranges between (5% - 22%) in table (5) and 

Eq. (1) and (2). This deviation is an example to show that the contractor had to wait for long 

time to get machinery or raw materials because they were unavailable at the time they were 
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needed, therefore the volume of work increased in general. The deviation shows less was spent 

than what was expected in the project, Fig.4 Cost performance index of the project. 

4. 4 Schedule variance (SV) and Schedule performance index (SPI) 

It can be seen that time deviation (SV) is negative and ranges between ((-20) % - 16%) for 

project shown table (9) and Eq. (3) and (4). The survey has shown that among the major reasons 

for time deviation is the increase in work volume in some areas under study, making it difficult 

to get machinery and workforce, resulting in long wait to get them. Because of sudden stoppage 

in work either on order of Investment Commission being a representative of the Government in 

these buildings or because of security situation in addition, foundations cannot be cast without 

making sure of the accuracy of their reinforcement which the consultant or his representative 

should endure the compatibility of design with reality. This applies also to the project planning 

because reducing the period for items completion during project planning will certainly cause 

confusion in work. 

Thus time performance index SPI is less than in project. The means that there is time delay from 

what is expected but the spending is less than what is expected on the work in project while the 

actual cost has exceeded what is planned in project, Fig.5 is a graph of the time performance 

index for the first stage in housing project. 

The estimated values of the remaining works (ETC) in housing project executed and from Fig.6 

graph of estimated value of the remaining works in project .The worst estimated value table(9) 

Art Gowan,2006.They were calculated by using the following equations.  , (used Eq.(5),(6 

 

Estimate To Complete (ETC1) =
      

   
                                                      (5) 

Estimate To Complete (ETC2) =
      

       
                                                      (6) 

Where: 

ETC1: Estimate To complete (the most likely) 

ETC2: Estimate To complete (the worst) 

BAC: Budget At completion. 

EV: Earned value. 

CPI: Cost performance index. 

SPI: Schedule performance index. 

5. CONCLUSIONS 
1. Prepare a dedicated staff of residents with experience in various engineering disciplines and who 

have extensive experience in their field of specialty. 

2. The exchange of experiences between projects and programs through the data and information 

assessment, especially the rare cases of a failure of the project or implementation of the project 

as planned in absolute terms and for the purpose of benefiting from lessons learned from the 

projects implemented. 

3. The issuance of legal legislation imposing the existence of evaluation systems for projects and 

accompany it to all stages of the implementation of the project. 

4. In order to achieve the quality specifications of the housing project and get the project advanced 

degrees in the evaluation of the quality, the parties involved are characterized in the project 

competence and expertise needed to achieve those standards, and this was confirmed by the 

answers to the questionnaire categories through the granting of this factor is the degree of high 

importance. 

5. weak role of supervision and follow-up on residential projects in the progress of work in 

residential projects as well as related activities oversight role in planning and guessing for 

business projects.  
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6. RECOMMENDATIONS 

1. Reconsider manner hauling projects up costs and extended implementation. 

2. The middle and senior management of the executive branch on the transfer of residential projects 

in accordance with the standards of good. 

3. The need to apply strict supervision by supervisors during execution. 

4. Focus on the receiving process to be procedures in advance and specific enough to ensure the 

lowest level allowed flaws and mistakes. 

5. Development of laws relating to land acquisition and transfer of ownership. 

7. Activating proliferation policy in the implementation of the residential cities to include all 

provinces. 

8. Organizing efforts of the various agencies involved in housing activity and activation of 

coordination among them for future planning. 

9. Inactive the tax system at the companies in the construction works. 

10. Authentication board of investment plans and maps for residential projects before beginning 

construction work so as to avoid any failures and overlaps in business. 

7. SUGGESTIONS FOR FUTURE STUDIES  

1. Assessment of construction projects and their impact on long-term (value-added of the project). 

2. A detailed study to assess the actual costs of the project and compare cost planned and the 

various phases of the project. 

3. The adoption of modern concepts in the development of evaluation systems, as an application of 

neural networks in building evaluation systems. 
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    NOMENCLATURE 

A= area, acre, m2, km
2
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Figure 1. Success factors of project management. 
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Figure 2. Investment license. 

 
Figure 3. Provides work for the project 
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Figure 4. Main three values of (PV, EV, and AC) for the first housing project. 

 

 
 

Figure 5. Cost performance index of the project. 

 

 
Figure 6. Schedule performance index for the first stage in housing project. 

 



Journal of Engineering         Volume   22  August  2016 Number 8 
 

 

58 
 

 
 

Figure 7.Graph of estimated value of the remaining works (ETC) in project. 
 

Table 1.  Reasons of project failure and the percentage of their effects. 

Cause of Failure Percentage of effect on project 

Lack in integration of project requirement. 13.1% 

Opinion of project users is not considered 12.4% 

Insufficient resources 10.6% 

Unrealistic estimations 9.9% 

Inefficient administrative support  9.3 % 

Changing in requirements 8.7% 

Poor planning 8.1% 

Real need is not well estimated  7.4% 
 

 

Table 2. Description of research sample. 

 

 

Table 3. Showing the population between (2006-2020) in Najaf. 

 

Year Population 

2006 1, 081, 210 

2010 1,204,730 

2020 1,574,201 
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Table 4.The type of building, number of units and built area. 

 

Type Area No. 

Unit 

Unit area Floor area Building area 

Ground 1
st

 Total 

A 250 38 90511 077 20 418 70912 

B 250 38 90511 077 1 077 60746 

C 200 18 20611 028 22 070 20178 

D 200 18 20611 028 1 028 40282 

      SUM 410094 

Table 5. Interpretations of Basic EVM performance Measures. 

Performance 

Measures 

Schedule 

SV>0 & SPI>1.0 SV=0 & SPI = 1.0 SV<0 & SPI< 1.0 

Cost 

CV > 0 & 

CPI > 1.0 

Ahead of schedule 

under Budget 

On schedule 

under Budget 

Behind schedule 

under Budget 

CV = 0 & 

CPI = 1.0 

Ahead of schedule on 

Budget 

On schedule 

on Budget 

Behind schedule on  

Budget 

CV < 0 & 

CPI < 1.0 

Ahead of schedule 

over Budget 

On schedule 

over Budget 

Behind schedule 

over  Budget 

 

Table 6. The results of calculation of basic values acquired by the percentage of completion. 

 

Actual Cost Performance Data Baseline Data Activity Measurement 

Time 

AC  

(ACWP) 

Actual 

Cost 

EV  

(BCWP) 

% 

Complete 

PV 

(BCWS) 

Budget 

Cost 

% 

Complete 

  

30523200 

 

76308000 

 

34224000 

 

40% 42780000 

 

85560000 

 

50% A 
MONTH (1) 

30523200 

 

 34224000 

 

 42780000 

 

   
Accumulative 

68677200 

 

76308000 

 

77004000 

 

90% 85560000 

 

85560000 

 

100% A 

MONTH (2) 
76505200 191263000 

 

78264000 40% 64567800 195660000 33.3% B 

145182400 

 

 155268000 

 

 150127800 

 

   
Accumulative 

76308000 

 

76308000 

 

85560000 

 

100% 85560000 

 

85560000 

 

100% A 

MONTH (3) 
153010400 191263000 

 

156528000 80% 129135600 195660000 66.6% B 

120649500 402165000 

 

165000000 30% 137500000 550000000 25% C 

349967900 

 
 

407088000 

 
 

352195600 

 

   Accumulative 

76308000 

 

76308000 

 

85560000 

 

100% 85560000 

 

85560000 

 

100% A 

MONTH (4) 

172136700 191263000 176094000 90% 195660000 195660000 100% B 
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180974250 402165000 

 

247500000 45% 275000000 550000000 50% C 

130380800 325952000 

 

182380800 40% 150464160 455952000 

 

33.3% D 

559799750 

 

 691534800 

 

 706684160 

 

   Accumulative 

76308000 

 

76308000 

 

85560000 

 

100% 85560000 

 

85560000 

 

100% A 

MONTH (5) 

191263000 

 

191263000 

 

195660000 100% 195660000 195660000 100% B 

241299000 

 

402165000 

 

330000000 

 

60% 412500000 

 

550000000 75% C 

244464000 325952000 

 

341964000 75% 300928320 455952000 

 

66.6% D 

133521500 381490000 

 

165491700 

 

35% 165491700 

 

501490000 

 

33.3% E 

131824000 1647800000 135104000 8% 118216000 1688800000 7% F 

1018679500 

 

 1253779700 

 

 1278356020 

 

   Accumulative 

76308000 

 

76308000 

 

85560000 

 

100% 85560000 

 

85560000 

 

100% A 

MONTH (6) 

191263000 

 

191263000 

 

195660000 100% 195660000 195660000 100% B 

321732000 

 

402165000 

 

440000000 80% 550000000 550000000 100% C 

293356800 

 

325952000 

 

455952000 

 

90% 455952000 

 

455952000 

 

100% D 

286117500 381490000 

 

376117500 75% 330983400 501490000 

 

66.6% E 

197736000 1647800000 202656000 12% 236432000 1688800000 14% F 

77124050 1542481000 

 

85336900 5% 119471660 1706738000 

 

7% G 

1443637350 

 

 1841282400 

 

 1974059060 

 

   Accumulative 

76308000 

 

76308000 

 

85560000 

 

100% 85560000 

 

85560000 

 

100% A 

MONTH (7) 

191263000 

 

191263000 

 

195660000 100% 195660000 195660000 100% B 

361948500 

 

402165000 

 

495000000 90% 550000000 550000000 100% C 

325952000 

 

325952000 

 

455952000 

 

100% 455952000 

 

455952000 

 

100% D 

343341000 

 

381490000 

 

451341000 

 

90% 501490000 

 

501490000 

 

100% E 

329560000 1647800000 337760000 20% 354648000 1688800000 21% F 

185097720 1542481000 

 

20480760 12% 23894220 1706738000 

 

14% G 

39534330 1317811000 

 

46524000 3% 85294000 1550800000 

 

5.5% H 
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1853004550 

 

 2088277760 

 

 2252498220 

 

   
Accumulative 

        

MO (NTH 8) 

76308000 

 

76308000 

 

85560000 

 

100% 85560000 

 

85560000 

 

100% A 

191263000 

 

191263000 

 

195660000 100% 195660000 195660000 100% B 

382056750 

 

402165000 

 

522500000 95% 550000000 550000000 100% C 

325952000 

 

325952000 

 

455952000 

 

100% 455952000 

 

455952000 

 

100% D 

362415500 

 

381490000 

 

476415500 

 

95% 501490000 

 

501490000 

 

100% E 

411950000 1647800000 422200000 25% 472864000 1688800000 28% F 

308496200 1542481000 

 

341347600 20% 358414980 1706738000 

 

21% G 

131781100 1317811000 

 

155080000 10% 170588000 1550800000 

 

11% H 

2190222550 

 

 2654715100 

 

 2790528980 

 

   Accumulative 

76308000 

 

76308000 

 

85560000 

 

100% 85560000 

 

85560000 

 

100% A 

MONTH (9) 

191263000 

 

191263000 

 

195660000 100% 195660000 195660000 100% B 

402165000 

 

402165000 

 

550000000 100% 550000000 550000000 100% C 

325952000 

 

325952000 

 

455952000 

 

100% 455952000 

 

455952000 

 

100% D 

381490000 

 

381490000 

 

501490000 

 

100% 501490000 

 

501490000 

 

100% E 

477862000 1647800000 489752000 29% 591080000 1688800000 35% F 

354770630 1542481000 

 

392549740 23% 477886640 1706738000 

 

28% G 

171315430 1317811000 

 

201604000 13% 255882000 1550800000 

 

16.5% H 

2381126060 

 

 2872567740 

 

 3113510640 

 

   
Accumulative 

76308000 

 

76308000 

 

85560000 

 

100% 85560000 

 

85560000 

 

100% A 

MONTH (10) 

191263000 

 

191263000 

 

195660000 100% 195660000 195660000 100% B 

402165000 

 

402165000 

 

550000000 100% 550000000 550000000 100% C 

325952000 

 

325952000 

 

455952000 

 

100% 455952000 

 

455952000 

 

100% D 

381490000 

 

381490000 

 

501490000 

 

100% 501490000 

 

501490000 

 

100% E 

659120000 1647800000 675520000 40% 709296000 1688800000 42 % F 

385620250 1542481000 

 

426684500 25% 597358300 1706738000 

 

35% G 
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210849760 1317811000 

 

248128000 16% 341176000 1550800000 

 

22% H 

2632768010 

 

 3138994500 

 

 3436492300 

 

   
Accumulative 

 

Table 7.Values of the acquired values, with values related in cost deviation. 

 

Table 8. Deviations show cost, time and overall performance index. 

 

 

BAC  

Cost   variance 
Baseline Metrics Measurement  Cumulative 

M
o

n
th

 

CPI %CV CV 
AC EV PV 

EV/ 

AC 

CV/ 

EV 

EV-AC 

6735000000 1.12 11% 3700800 30523200 34224000 42780000 
1 

6735000000 1.07 6% 10085600 145182400 

 

155268000 

 

150127800 

 
2 

6735000000 1.16 14% 57120100 349967900 

 

407088000 

 

352195600 

 
3 

6735000000 1.24 19% 131735050 559799750 

 

691534800 

 

706684160 

 
4 

6735000000 1.23 19% 235100200 1018679500 

 

1253779700 

 

1278356020 

 
5 

6735000000 1.28 22% 397645050 1443637350 

 

1841282400 

 

1974059060 

 
6 

6735000000 1.13 11% 235273210 1853004550 

 

2088277760 

 

2252498220 

 
7 

6735000000 1.21 17% 464492550 2190222550 

 

2654715100 

 

2790528980 

 
8 

6735000000 1.21 17% 491441680 2381126060 

 

2872567740 

 

3113510640 

 
9 

6735000000 1.19 16% 506226490 2632768010 

 

3138994500 

 

3436492300 

 
10 

EV Index EV  deviation 

M
o

n
th

 

CPI SPI CV% SV% CV SV 

EV/AC EV/PV CV/EV SV/PV EV-AC EV-PV 

1.12 0.80 11% -20% 3700800 -8556000 1 

1.07 1.03 6% 3% 10085600 5140200 2 

1.16 1.16 14% 16% 57120100 54892400 3 

1.24 0.98 19% -2% 131735050 -15149360 4 

1.23 0.98 19% -2% 235100200 -24576320 5 

1.28 0.93 22% -7% 397645050 -132776660 6 

1.13 0.93 11% -7% 235273210 -164220460 7 

1.21 0.95 17% -5% 464492550 -135813880 8 

1.21 0.92 17% -8% 491441680 -240942900 9 

1.19 0.91 16% -9% 506226490 -297497800 10 
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Table 9.  Remaining business value (ETC) in the project each quarter for estimating the most 

likely, and estimate the worst for the Estimate to complete of project  

To Complete Performance 

Index 

TCPI (BAC) 

 

Estimate To Complete ETC 
M

o
n

th
1

 

2 1 

1.00 7470237480 5976189984 1 

1.00 5948663170 6152338429 2 

0.99 4706477288 5440018065 3 

0.98 4999378324 4892205437 4 

0.96 4540714300 4453419332 5 

0.92 4113545938 3836865821 6 

0.95 4447450557 4123205073 7 

0.90 3538583361 3366361987 8 

0.89 3470188453 3201643596 9 

0.88 3301925006 3016076723 10 

 


