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ABSTRACT 
In Ethiopia, construction has been boo ming in the la st ten y ears due to t he g rowth a nd 

transformation plan linked with the Millennium Development Goal (MDG) adopted by t he 

Government of Ethiopia (G OE). H owever, achieving t his g oal as  i ts p lan remains a 

challenge. Out of  the m any inter–related p roblems, d ifficulties and s hortcomings of t he 

construction sect or, the contracting c ompanies’ performance in c ompleting t he projects 

within th e c ontractual time, q uality and c ost is one of  t he m ajor i ssues i n de veloping t he 

sector t o t he h ighest level. Hence, improving t he efficiency and ef fectiveness of local 

contractors with regard to cost estimating system is very vital since efficient and effective 

estimating and bidding process is a key to successful construction and to build sustainable 

development to the sector. 

The obj ective of  t his research is t o evaluate cost e stimating p ractice o f lo cal b uilding 

contractors, identify shortcomings, deficiencies and limitations of the cost estimating system 

used by local c ontractors, explore factors t hat influence the accu racy o f est imating t he 

building pr oject c ost i n Addis A baba and s uggest s ome w ays to i mprove t he e xisting 

practice in order to minimize the de lay in t ime and maintaining the desired quality of  the 

construction work. 

A survey questionnaire is used to explore the local practice in cost estimating. Basically, the 

shortage of qualified personnel and lack of available guidelines or established standards on 

cost estimating systems are considered the main obstacles for successful cost estimating. 

One o f t he main r ecommendations o f t his r esearch i s to en courage l ocal co ntracting 

companies t o ha ve better awareness and at titude to use proper cost est imating s ystems i n 

more modernized (computerized) ways to become more successful not only in winning the 

bids with the desired profit but also completing the work within the estimated time and the 

required quality. 

Key Words: Cost, Cost estimates, accuracy, building projects, local contractors. 
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CHAPTER ONE 
 

INTRODUCTION 
 

1.1 .Background 

Construction i s a major cap ital expenditure which cl ients do not commence until they are 

certain that there is a benefit. This benefit may be for society in the case of public projects, 

with ju stification b ased on a  c ost–benefit an alysis or pur ely based on f inancial 

considerations in the case of private projects (Potts, 2008). 
 
Traditionally, there have been three types of  contractors’ tendering (selection) procedures, 

namely Open tendering (Open competition), Selective (Short listing) tendering and 

Negotiation tendering. 

1. Open tendering or Open competition is an arrangement where an advertisement in local 

newspapers or t rade journals i nvites c ontractors t o a pply f or t ender d ocuments. Usually, 

public w ork i s a warded i n t his m anner a nd a ll w ho meet t he minimum technical an d 

financial qualifications are allowed to compete (Potts, 2008, Brook, 2004).  

2. Selective (short listing) tendering allows the number of organizations to be restricted by 

using a selection process in advance of tender invitation. The selection process produces a 

short list of the most suitable organizations from those that expressed an interest in carrying 

out the project and it must be objective, fair, accountable and transparent with the criteria for 

selection established before inviting expressions of interest (Potts, 2008). 

3. Negotiation tendering: When a contract is negotiated, a contractor is often selected on the 

basis o f past pe rformance, r ecommendation, f amiliarity w ith t he w ork, or  f rom p revious 

experience with the client or his advisers. Negotiation tendering is available in two forms: 

a. Combined competitive- negotiated – is a common practice for relatively large jobs 

select and negotiate with a single contractor a price for the work. It enables clients to 

negotiate the terms with selected bidders and may include a formal tender stage prior 

to negotiation. 
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b. Purely negotiated (without competition) – is when a given contractor is the only 

party asked to perform the work .Where a price is required prior to initiating work, 

this price is negotiated between a given contractor and the client. For example, it can 

be u sed i n sp ecial ci rcumstances s uch as emergency st orm-damage repair (Potts, 

2008; Brook, 2004, James, 2003). 

 
Most of the time, in a highly competitive business, a contractor must be the qualified bidder 

while maintaining an  a cceptable profit m argin. T his profit margin m ust pr ovide t he 

contractor an accep table r ate o f r eturn an d co mpensation for t he r isk associated with t he 

project. T hus, profit i s a n obvi ous a nd pr incipal m otive for bi dding on a  construction 

contract. A contractor who has decided to bid on a project must then prepare a detailed cost 

estimate f or th e e xecution o f th e project. T he qualification of a  c ontractor i s the 

determination that he possesses both the technical and financial ability to perform the work 

required by the contract (Dagostino & Peterson, 2011, Nunnally, 2007). 

Detailed co st est imating b y i ts v ery n ature r equires a ttention t o d etail an d co nsistency i n 

methods of preparation. Those who prepare cost estimates benefit if they are able to focus 

on detail while at the same t ime keeping an eye on t he larger picture of how construction 

items interface, that is, the ability to relate construction details and specifications to actual 

construction p rocesses, especially f or p rocesses an d seq uences n ot typically drawn a nd 

detailed in construction documents, such as excavation, form work, false work, and a variety 

of general conditions(Michael, 2003). 

In m ost c ases, l ocal c ontractors a re us ing t he E thiopian building c onstruction a uthority 

performance s tandards and m aterial br eakdowns a s a  s ole ba sis f or estimating building 

project c onstruction c osts. Moreover, t here a re many i nstances w hereby c ontractors us e 

previously prepared unit prices by other contractors whom they believed are well organized 

contractors in estimating project construction costs without considering the most important 

factor which is the time value of money (Tadesse, 2006).The value of money is dependent 

on the t ime at  which it is received because a sum of money on ha nd today i s worth more 

than the same sum of money to be received in the future or the money on hand today can be 

invested to earn interest to gain more than the same money in the future. 
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Hence, studying the present value of money or the discounted value that will be received in 

the future is very decisive (Elbeltagi, E. ,2009). 

From t he a bove, i t can be s een that t he pr oblem i s caused b y lack o f efficient es timation 

system ( contactors p olicies, p rocedures, p ractices, m ethods, t echniques, ap proaches an d 

other analysis) to generate accurate and reliable cost es timates in expectation o f r eceiving 

contract award.  

Moreover, establishing c lear responsibility f or pr eparation, r eview a nd a pproval of c ost 

estimate is  v ital. This r esearch p roject t hus identifies th e d eficiencies i n e stimation tools, 

evaluates the current local contractors cost estimation practice and suggests some ways to 

improve the existing cost estimating system. 

1.2 .Statement of the problem 

In many developing countries including Ethiopia, the majority of contractors lack expertise 

in ach ieving reasonable accurate cost est imates and have poor cost estimating procedures. 

Hence, this led to a notable increase in bankruptcy cases and the delay or complete stop of 

some projects. The local construction cost estimation practice clearly indicates that the local 

knowledge and e xperience of  c onstruction c ost e stimation of  t he l ocal c ontractors is  v ery 

poor a nd on t op of  a ll other m anagerial, e conomic, pol itical a nd s ocial f actors, t his poor  

construction cost estimation practice has contributed its own negative impact on the national 

economy as well as in the development of the local construction industry .Hence, most local 

contractors ar e delivering poor  qua lity, delayed p rojects and suffering from bankruptcy 

(Tadesse, 2006; Ofori, 2012; Salamaet al., 2005). 
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1.3 .Objectives of the research 

In view of the above mentioned problems, the following research objectives are adopted:  

 Identify the major shortcomings, deficiencies and l imitations of  the cost est imating 

system used by local contractors. 

 Explore some factors that influence the accuracy of cost estimates of building project 

cost in Addis Ababa. 

 Evaluate the cost es timating current practice in promoting the competence of local 

building contractors. 

 Provide the l ocal c ontracting c ompanies with a  s tructured a pproach or  ways t o 

minimize t he pr oblems such as t ime delay, de livering poor qua lity and suffering 

from bankruptcy. 

 
1.4 .Significance of the research 

Lack of an efficient cost management system or inefficiency of the prevailing practice is one 

of the major factors which undermine contractors’ overall capacity and consequently hamper 

them f rom fulfilling p redetermined p erformance c riteria which a re s tipulated in  terms o f 

budgeted cost, completion time, quality and stakeholders’ satisfaction(Abraham, 2008).The 

problem of  ineffective and poor  cost estimating technique i n the pr ocess of  f ormulating 

predictive cost of building projects due to the use of inadequate information and improper 

system mainly results in cost overrun as well as delays in the finishing time of the project. 

As stated above, most of  the construction projects in Addis Ababa encounter considerable 

delays, cost overruns and quality related issues. Accordingly, giving proper attention to the 

cost estimating practice and tools that requires efficient estimation system will be essential 

to f inish a project s uccessfully w ith its  d esirable q uality. Hence, co st estimation is  a n 

important factor to be realized as i t has the main role on t he achieving the major goals of  

construction projects. 
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1.5 .Research scope and limitation 

This research will b e lim ited to  t he evaluation of c ost estimating s ystems of  building 

construction contractors in Addis Ababa. Although there are different classes of contactors, 

the research is limited to Grade 1, Grade 2 a nd Grade 3  contractors. Thus, t he r esearcher 

believes these contractors are well organized for carrying out a r esearch in evaluating cost 

estimating p ractice on them. Therefore, this research only f ocuses on evaluating c ost 

estimating system in relation to delay, cost overrun and quality with the aim of identifying 

the shortcomings and provides some remedies or improvements to the current practice. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1. General 

While construction has traditionally been a very conservative industry, the increasing rate of 

technological development and growing international competition in the industry are serving 

to a ccelerate t he de velopment of  ne w c onstruction m ethods, e quipment, materials, an d 

management techniques (Nunnally, 2007). 

The c onstruction i ndustry c omprises t housands of  c ompanies, w hich c ommonly refers 

contractors whose primary objective is to build projects for the benefit of society as a whole 

and to obtain a commensurate rate of return (profit) on the time and effort (risk) invested in 

building these projects. While the d iversity and composition o f contractors a re p ractically 

unlimited, t hey a ll share t he s ame g oal: to m ake profit o n t he w ork t hey pe rform. T o 

accomplish t his goa l, t hey m ust r ecover a ll t heir c osts of  pe rforming the w ork f rom t he 

compensation t hey r eceive f or t he contract. T herefore, all c osts w hich a  pr udent a nd 

experienced contractor would expect to incur should be included in the cost estimate. Each 

estimate should be developed as accurately as possible, in as much detail as can be assumed, 

and be based upon the best information available (Department of Energy , 2011; Cilensek, 

1991). 

 

Building construction estimating is the determination of probable construction costs of any 

given project. Many items influence and contribute to the cost of a project; each item must 

be a nalyzed, qua ntified and p riced. B ecause t he est imate i s p repared b efore t he act ual 

construction, m uch s tudy a nd t hought m ust be  put i nto t he c onstruction doc uments. The 

estimator who can visualize the project and accurately determine its cost will become one of 

the most important persons in any construction company (Dagostino & Peterson, 2011). 
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2.2. Definitions of cost estimates 

a. Cost  

“In project control and accounting, cost is the amount measured in money, cash expended or 

liability in curred, in c onsideration of goods  a nd/ or s ervices received. From a to tal c ost 

management pe rspective, cost may include any investment o f r esources i n st rategic asset s 

including time, m onetary, human, a nd phys ical r esources” (AACE In ternational 

Recommended Practice, 2014). 

b. Estimating 

 “Estimating i s a  c omplex pr ocess i nvolving c ollection of  a vailable a nd pe rtinent 

information re lating to  the s cope o f a  p roject, expected resource c onsumption and f uture 

changes i n r esource c osts, synthesizing this information t hrough a  mental pr ocess of  

visualization of  t he c onstructing pr ocess f or t he pr oject. T his vi sualization is m entally 

translated into an approximation of the final cost.”(James, 2003). 

c. Cost estimating 

“Cost estimating i s the predictive process used to quantify cost and pr ice of the resources 

required by the scope of an investment option, activity or project and it is a process used to 

predict uncertain future costs with a goal of minimizing the uncertainty of the estimate given 

the l evel and qua lity of  s cope de finition.”(AACE I nternational R ecommended P ractice, 

2014).Cost e stimating involves de veloping a n approximated estimate o f t he co sts o f t he 

resources needed to complete project activities in which the estimator considers the causes 

of v ariation o f final e stimate f or p urposes o f b etter managing t he project (Project 

Managment Institute, 2000) . 

d. Construction cost  

“The sum of all costs, direct and indirect, inherent in converting a design plan for material 

and equipment into a project ready for start-up, but not necessarily in production operation; 

the sum o f fi eld labor, supervision, a dministration, t ools, f ield of fice expense, m aterials, 

equipment, taxes and subcontracts.”(AACE International Recommended Practice, 2014). 
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Construction c osts i nclude t he c ost of  materials, l abor, a nd e quipment. O verhead c osts 

related to the job site contribute to management of the project, while additional markups are 

applied relative to the “home office” cost of doing business (Michael, 2003). 

2.3. Basics for preparation of cost estimates 

In t he no rmal s equence of  e vents t oward t he p reparation o f a ny e stimate, i t i s of  ut most 

importance to understand basic fundamental principles and responsibilities (James ,2003). 

2.3.1. Planning 

The cost engineer must thoroughly understand the project scope of work and aspects of the 

project being est imated. The cost engineer must al so review d rawings, specifications, and 

construction s equences and dur ations t o de termine t otal construction costs. A  s ite vi sit i s 

strongly recommended to enable the cost engineer to relate the physical characteristics of the 

project t o t he available design parameters and details. The construction sequence must be 

developed a s s oon a s pos sible a nd should be  us ed t o pr ovide a  c hecklist of  c onstruction 

requirements throughout the cost estimating process (James, 2003). 

Since the preparation of an estimate is a co rroborative effort, it is  essential that all persons 

have i nput i nto when cer tain items ar e required a nd t hat t hey unde rstand the 

interrelationships be tween t he r esponsible pa rties. T herefore, one  of  the f irst t hings t hat 

needs t o be  done w hen pr eparing t he e stimate i s t o br ing t ogether a ll the es timate t eam 

members to develop the overall estimate schedule (Dagostino & Peterson, 2011). 

2.3.2. Construction Method Statement  

Method statements are written descriptions of how items of work will be carried out. They 

usually de al w ith t he us e of  l abor a nd pl ant i n t erms o f t ypes, ga ng sizes an d e xpected 

outputs (Brook, 2004) . The method s tatement i s a  key document in the preparation of  the 

tender a nd should c onsider t he s ite-visit r eport, t he g eotechnical r eport, t he sequence an d 

methods for the main operations of work, subcontracted work, bulk quantities, schedule of 

labor and construction equipment and any temporary works required. 
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According to Abraham (2008), after having a clear picture of the project through site visits 

and t he c ontract doc ument t he n ext c rucial s tep in t he p rocess o f co st est imation i s t he 

preparation of construction method statement. 

2.3.3. Work break down structure 

A WBS is a deliverable-oriented grouping of project components that organizes and defines 

the total scope of the project. It is often used to develop or confirm a common understanding 

of project scope. Each descending level represents an increasingly detailed description of the 

project deliverables (Project Managment Institute, 2000) .A WBC i s normally presented in 

chart form, as illustrated in Figure 2.1. 

A work task, sometimes called a work activity is a specific item of work that can be clearly 

identified in  such a way t hat i ts resource requirement, co mmencement, co ntent an d 

completion time can readily be recognized. The work break down s tructure (WBS) shows 

the hierarchy of a project (Abraham, 2008). 

The work br eak dow n structure (WBS) is a  uni form, c onsistent, a nd l ogical method f or 

dividing t he pr oject i nto s mall, manageable c omponents f or purposes of  pl anning, 

estimating, and monitoring (Rad, 2002). 

According t o R ad ( 2002), work br eak dow n s tructure (WBS) provides a r oadmap f or 

planning, monitoring, and managing all facets of the project such as the following: 

- Definition of work                    -  Resource allocation 

- Cost estimates                           -  Expenditures 

- Budgeting                                 -  Changes to the project plan 

- Time estimates                          -  Productivity 
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 Figure 2-1 Illustrative Work Breakdown Structure (WBS). 

                                                                       Source: (Oberlender, 1993) 
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2.3.4. Types of unit cost 
A u nit co st f or each  t ask i s d eveloped to i ncrease t he accuracy o f t he estimating 

procedure and should provide a reference comparison to historic experience(Department 

of Energy 2011). Some of them will be discussed as follows; 

 2.3.4.1. Direct cost 

Direct C osts ar e those costs, w hich can  b e a ttributed to a single task of co nstruction 

work. These costs are usually associated with a construction labor crew performing task 

using s pecific e quipment a nd m aterials f or the t ask. S ubcontracted c osts should b e 

considered as d irect co sts to the p rime co ntractor i n estimates. T hey ar e t he l abor, 

material, and equipment costs o f p roject construction. Direct costs ar e the contractor’s 

costs for the phys ical construction of pe rmanent facilities. The pr imary components of  

these costs are material, labor, equipment, and subcontractors hired by the contractor to 

perform work that he chooses not to accomplish himself (Department of Energy, 2011; 

Cilensek, 1991). 

1. Labor cost 

A bui lding is a  c omplex pr oduct, made up of  m any di fferent systems, s uch as the 

structural system, exterior enclosure system, plumbing and sewage systems. In this way, 

a bui lding construction project is d ivided into numerous w ork pa ckages. T hese w ork 

packages can then be assigned to and completed by a n individual worker or  a  crew. A 

crew i s a t eam o f workers, w hich can b e o f t he sam e t rade o r a co mposite o f m any 

different t rades. Due to the d iverse nature of the d ifferent tasks associated with a ll the 

building systems, many types of craftsmen from many different trades are required in a 

building construction project (Calin et  al ., 2003).Estimating labor requires determining 

the number of labor hours to do a  specific task and then applying a wage rate. A labor 

hour i s de fined a s one  w orker w orking f or one  hour . D etermining t he l abor hour s 

requires kn owing t he qua ntity of  work t o be  pl aced a nd the pr oductivity r ate f or t he 

specific crew that will perform the work (Dagostino & Peterson, 2011). 

 a1. Labor productivity rate  

Labor productivity rates in the construction industry are characterized by their tendency 

to vary from individual to individual, day to day, and project to project and it has been 

historically one of the most inaccurate aspects of estimating (Calin et al., 2003). 
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Therefore, to improve the accuracy of the overall cost estimate of a building project, an 

estimator m ust ha ve a  t horough knowledge of l abor p roductivity and be  a ble t o 

determine the appropriate productivity rate for the estimated project. Therefore, it is clear 

that construction labor is a vital component of a construction project (Calin et al. 2003). 

The pr oductivity rate i s of ten e xpressed a s a  n umber of  l abor hour s p er uni t of  w ork, 

although it may also be expressed as the quantity of work performed by a crew during a 

standard eight-hour day (Dagostino & Peterson, 2011). 

                   Productivity rate =       Labor hours                                                       Eq. 2.1 

    Quantity of work 

a2. Productivity sources  

Productivity r ates can come f rom a  number of  sources, but t he most r eliable source i s 

historical da ta. T he advantage o f h istorical d ata is  th at it re flects h ow a  p articular 

company’s p ersonnel p erform t he t asks. The p roductivity rate t hat is used, i f de rived 

from h istorical data, i s f or t he a verage or  s tandard c onditions f or t he projects u sed i n 

calculating the hi storical production rate. On many occasions, the project that i s be ing 

bid de viates from t hese st andard c onditions. The num ber of  labor ho urs ne eds t o be  

modified to take into consideration how the project that i s being bid deviates f rom the 

standard condition (Dagostino & Peterson, 2011). 

It i s i mportant t o note t he presentation of productivity i n l abor hours. B y keeping t he 

productivity r ecord in l abor hour s, t he r ecord i s e ssentially nor malized a nd i s not  

subjected to  the variability in p roject locations and p revailing wage ra tes. In  this way, 

unit labor costs f or the c ontractor’s ow n ope rating region c an be  easily de veloped by  

multiplying local wage rates including burden and fringe benefits by the productivity rate 

(Calin et al. 2003). 

Example 2.1 

A contractor determines that the unit productivity for painting a wall is 0.55 hour per m2. 

If the local wage rate is 30 Birr per hour, the unit labor cost becomes 16.50Birr per m2. If 

the w age r ate i s 2 0 Birr per ho ur, t he uni t l abor c ost be comes 11 Birr per m 2. 
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 In addition, productivity performance between projects can also be easily compared i f 

contractors keep cost accounting records in man-hours. 

        a3. Estimating work duration  
 
Calin et al.(2003) has suggested determining the total work duration for a task involves 

knowledge of the quantity of work required for the task and the productivity rate for the 

specific crew t hat w ill be  pe rforming t he w ork. A  s traight f orward approach to t he 

estimation of activity durations is  to  keep h istorical records of particular activities and 

rely on t he average dur ations f rom t his e xperience i n m aking ne w du ration est imates. 

Since the scope of  activities i s unl ikely to be  identical be tween di fferent projects, uni t 

production rates are typically employed for this purpose. The duration of an activity may 

be estimated as given in Eq. 2.2.  

Work duration = Quantity of work / Number of crews × Productivity rate             Eq.2.2 

Example 2.2 

To find the duration of a n interior and exterior painting activities with quantities of 440 m 2 

and 378 m2 respectively, using crews productivity rate of 11 m2/hour and 14 m2/hour for the 

interior and exterior painting activities respectively, 

For 1 c rew, i nterior pa inting du ration =  440 m2/ (1crew x 11m2/hour) = 40 hour s, and 

exterior painting duration = 378m2 /(1crew x 14 m2/hour)= 27 hours, therefore, total work 

hours = 40+27=67 hours 

For2 crews, interior pa inting du ration =  440 m2/ (2crew x 11m2/hour) = 20 hour s and 

exterior pa inting dur ation =  378 m2 / (2crew x  14 m2/hour)= 13.5hours, therefore, total 

work hours = 20 + 13.5= 33.5 hours which is half of 67 hours. 

Hence, we can conclude that as we double  the crews, the work duration will decrease by 

half and in equation 2.3 (Total cost of labor = Total work hour × Wage rate),the total 

cost of labor will remain the same since the wage rate will be doubled and the total work 

hour is decreased by half with the doubled crew. 

Typically, the quantity of work i s de termined from engineering d rawings of  a  specific 

project. T he nu mber of  c rews w orking i s de cided by t he pl anner. I n many c ases, t he 
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number or amount of resources applied to particular activities may be modified in light 

of t he r esulting p roject p lan an d sch edule. Some est imate o f t he expected w ork 

productivity must be  pr ovided. H istorical r ecords i n a  f irm c an a lso pr ovide da ta f or 

estimation of  productivities. Defining t he duration of  a  gi ven work m eans that t he 

planner has already defined the number of resources that will be employed in a particular 

work. If the contractor knows the duration and resources for a given work, it is simple to 

estimate the activity direct cost. 

a4. Basic principles for estimating labor costs  

Labor costs in construction a re de termined by t wo factors: monetary and productivity. 

The monetary f actor i s r elated t o hourly w age r ates, w age p remiums, i nsurance an d 

taxes. Estimating the components of the monetary factor is more difficult in construction 

than in other industries. This is due to the variety of  work involved in construction, as 

well a s t he many t ypes of  t rades i nvolved. T he pr oblem i s f urther c omplicated by t he 

presence of  t he uni ons w ith t heir c raft s tructures a nd c ollective ba rgaining processes 

(Calin et al. 2003).The formula for computing the total cost of labor is quite simple. It 

requires the knowledge of the total work hours or labor hours needed to perform all the 

tasks and then applying the corresponding wage rates. 

The formula for calculating the total cost of labor is shown in Eq. (2.3).  
 

        Total cost of labor = Total work hour × Wage rate                                      Eq.2.3 

Example 2.3 

Assuming that a crew for a work item includes 3 bricklayers and 2laborer (helpers),the 

crew works for 3 days with 8 -hr/day to complete the work package ,the wage rate for 

each bricklayer is 28.55Birr and for each helper is 22.40Birr. 

Hence, the t otal c ost of t he cr ew = 3 bricklayers× 3days× 8 hr/day× 28.55Birr + 2  

helpers× 3days× 8hr/day× 22.4Birr = 3131 Birr 

 Crew for a Work          H ours
Straight time rate     

(Birr/hr) 
Total Cost  

(Birr)
bricklayers 3 bricklayers× 3days × 8 hr/day=72hr 28.55 2,055.60
helpers 2 helpers× 3days × 8 hr/day = 48hr 22.4 1,075.20

 3,130.80 Birr 
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Example 2.4 

If the daily production rate for a crew that works in an activity is 175 units/day and the 

total c rew cost per day is 1800Birr. The material needed for da ily work i s 4.5 un its a t 

100/unit Birr.  

a. Calculate the time and cost it takes the crew to finish 1400 units  

b. Calculate the total unit cost. Consider an eight hour work day.  

 

Solution  

a. Duration (units of time) = Quantity / Production per unit of time x number of crews  

= 1,400 units / 175 units/day × 1crew = 8 days  

Cost (labor cost) = Duration (units of time) x crew cost per unit of time  

= 8 days × 1,800 Birr / day= 14,400 Birr 

Total direct cost = 14,400 Birr + 4.5 units of material × 100 Birr/ unit × 8 days  

= 18,000Birr 

b. Unit cost = total cost / quantity  

= 18,000 Birr / 1400 units= 12.86 Birr / unit  

Sometimes the productivity of a specific crew expressed in man-hours/unit not units/day.  

 

Although most items associated with the monetary factor remain relatively constant over 

a short period of time, such as during the construction phase, productivity, on the other 

hand, c an f luctuate w ildly. T o a ccurately e stimate p roductivity, an e stimator not o nly 

needs a good historical record, but a lot of experience (Calin et al. 2003). 

   b. Material cost  

Material costs are obtained by getting quotations from suppliers, generally in a unit price 

of bi rr pe r uni t of  measure of  a  specified material. Generally, the more the amount o f 

purchase, the lower the unit price is. This is called quantity discount. Freight costs must 

also be considered and added to the direct cost of the materials. This cost can be a big 

portion of the total cost of materials when the job site is isolated and far away from the 

nearest supplier. However, generally the freight cost per unit quantity of material can be 

reduced as the order quantity is increased (Calin et al. 2003). 
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 b1. Other Considerations for material cost  

In making material procurement decisions, the following interrelated factors need to be 

considered: quantity discount, interest rate, escalation, and holding cost. 

Quantity discounts provide incentives to the buyer to purchase more at one time, due to a 

lower unit purchase cost as w ell as sh ipping costs. However, this usually entails paying 

more up front due to the higher volume of purchase. This can also lead to higher material 

handling and storage costs due to a greater or excess volume of material. 

Interest rate is the rate of return on capital. When the interest rate is low, the return on 

capital is low; therefore the cost of capital is low. During periods of low interest rates, it 

is more feasible to use capital for advanced purchasing since the cost of capital is low.  

Escalation r efers to th e continual r ise in  the price of goods , i n this case the c ost of  

materials. T o g uard ag ainst es calation, so metimes materials n eed to  b e p rocured e arly 

and stocked for later use at the expense of other costs. 

Holding cost is associated with the storage of excess materials onsite. This can be in the 

forms of rental cost for a lay down area, of storage facilities (e.g., renting or constructing 

fencing, shed, warehouse, storage container, etc.), handling cost, theft or misplacement, 

providing security, insurance, and financial loss in terms of interest on funds invested in 

inventory.  

 b2. Material pricing sources 

The pricing of materials is generally much easier than the pricing of labor and equipment 

costs. Generally material pricing sources are:  

• Published sources, 

• Company cost records, catalogues and quotations. 

 

 b3. Trends in material prices 

Apart f rom the k nowledge o f p revailing p rices of materials, it is  a lso i mportant to b e 

aware of  t rends i n t he c ost of  materials. T his is  e specially important f or big pr ojects 

where construction duration is long or for those projects where there is a long lead time 
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between bidding and actual construction. In these situations, the knowledge of prevailing 

prices may not  be  enough s ince t he contractor will have to est imate t he future cost o f 

materials w hen th ey w ill a ctually b e needed. Mat erial price t rends a re de veloped by 

collecting and compiling price data of materials at similar time intervals from many time 

periods (Calin et al. 2003). 

   c. Equipment cost  

In a  construction project, equipment costs a re typically divided into por tions. The first 

and bi gger portion covers t he c ost of  e quipment a nd i s of ten r eferred t o a s equipment 

cost. The cost of equipment is one of the major cost categories in a construction project.  

It represents the cost of acquiring the equipment and the cost of operating that equipment 

during t he construction processes. T he s econd and s maller por tion c overs t he cost of  

hand tools. This represents a smaller portion of the project cost and is often calculated as 

a percentage of payroll costs. It is added to the indirect cost under the jobsite overhead. 

The understanding and knowledge of the components of equipment costs are necessary 

for a  good cost estimate. It  is  also important to  note that for any decision made in  the 

acquisition of e quipment, a ll c osts s hould be  considered and accounted (Calin et al . 

2003). 

The costs for equipment cannot come from thin air; the estimator must rely heavily on 

equipment expense da ta f or future bi ds. E specially i n he avy c onstruction, t he c ost 

accounting i s important s ince the contractor has great deal of money invested, and the 

equipment costs become a large percentage of the costs of the project. It is important that 

equipment c osts be  c onstantly a nalyzed a nd ke pt unde r c ontrol. I t is necessary for the 

estimator to decide what equipment is required for each phase of the work and for what 

length of time it will have to be used. Equipment that is required throughout the project 

is included under e quipment e xpenses, be cause i t c annot be  charged t o a ny pa rticular 

item of work (Dagostino & Peterson, 2011). 

 Renting versus purchasing equipment  

The pur chase of  e quipment r epresents a  capital i nvestment by t he c onstruction 

contractor. The c ontractor m ust r ecover s ufficient m oney t o pa y the ow nership a nd 

operating costs of the equipment during its useful life, and at the same time make a profit 
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on the investment. Any estimate must include the cost of equipment used on the project. 

Construction equipment could be purchased or rented. The choice between purchase and 

rental us ually de pends on t he a mount of  t ime t he e quipment will be  us ed i n t he 

contractor’s operations. If extensive use of  the equipment is required, the equipment is 

always pur chased. I f the e quipment i s to be used for a li mited a mount o f t ime, it is 

typically rented (Elbelagi, 2009).  

A contractor does no t necessarily have to own any construction equipment i n order t o 

carry on bu siness. There can be  distinct advantages increasing profit margin in renting 

equipment such as:  

-No need of maintaining a large inventory of specialized equipment or no maintenance 

cost in this case.  

- Continuous access to the newest and most efficient items of available equipment.  

- No need for equipment warehouse and storage facilities.  

-Reduced need to employ maintenance staff. 

- Equipment cost accounting is simpler when the equipment is rented.  

According to E lbelagi ( 2009), contractors may pur chase e quipment w hen f actors 

pertaining to ownership economically become more favorable than renting. These factors 

may i nclude governmental t ax incentives ( investment c redit a nd tax depreciation), f ull 

control of  equipment r esources, and availability of  equipment when needed. However, 

renting re quires little in itial c apital and the contracting company l oses t he t ax 

depreciation s hield of  machine o wnership but ga ins a  tax de duction be cause r ental 

payments are treated as an expense. A rational analysis of these alternatives for obtaining 

equipment i s complex and must include cost under the expected conditions, as well as 

equipment availability and productivity. Purchasing equipment will result in the lowest 

hourly e quipment c ost i f the e quipment i s pr operly m aintained and f ully ut ilized. 

However, e quipment ow ning c osts c ontinue whether e quipment i s being ut ilized or  

sitting idle. But, renting is usually less expensive for equipment with low utilization than 

purchasing. The question of  w hether i t i s b etter to pu rchase or re nt a p iece o f 

construction equipment is difficult to answer (Nunnally, 2007). 
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 c1. Ownership Costs 

Estimating equipment cost involves identifying the ownership cost and operating costs. 

Costs associated with owning equipment are called the ownership costs. Elbelagi (2009) 

stated t hat Ownership costs i nclude: initial co st, f inancing ( investment) co sts, 

depreciation costs and taxes, insurance costs and described as follow; 

Initial cost  

The in itial cost i s the to tal cost required to purchase a  p iece of equipment. This in itial 

cost is t he b asis for d etermining o ther co sts related t o o wnership as w ell as o perating 

costs. Generally, initial cost is made up of : price at the factory or used equipment price, 

extra options and accessories, sales tax, freight and assembly or setup charges. The initial 

cost i s v ery st raight f orward, w hereas the o ther co sts r equire m ore an alysis and 

computation.  

  Investment cost  

The purchase of construction equipment requires a significant investment of money. This 

money e ither be  bor rowed f rom a  l ender, or  i t w ill be  t aken f rom r eserve f und of  the 

contractor. Either the lender will charge an interest rate for the borrowed money or the 

contractor will lose any interest money that could be gained if the contractor invest that 

amount of money used to purchase a piece of equipment.  

Depreciation cost 

The cost charged to operations of an asset during a particular year is called depreciation. 

Depreciation can be classified as Economic Depreciation (Purchase price- market value) 

and accounting depreciation. However, from an engineering economics point of view, our 

primary concern is  with accounting depreciation in which a f raction o f t he cost of  t he 

asset is chargeable as an expense during the accounting pe riods or  it is the systematic 

allocation of an asset's value over its depreciable life. 

In order to calculate accounting depreciation, one has to know its cost, its salvage value, 

service or depreciable and what method to use. 

There are basically two methods for calculating accounting depreciation: 
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1. Book depreciation is the method of depreciation used for financial reports and 

pricing decisions like balance sheet or income statement; 

2. Tax d epreciation is used f or t he pur poses a nd us ually pe rmits hi gher 

depreciation in earlier years than book depreciation methods (Gashaw, 2014).It is 

governed b y t ax l egislation and used f or calculating t axable i ncome a nd for 

engineering economics (PARK, 2004). 

c2. Operating costs  

Operating cost accrue only when the unit of equipment is used, whereas ownership costs 

accrue w hether or  not  the equipment i s us ed. Operating c ost i nclude maintenance a nd 

repairs, f uel , oil an d o ther l ubricants ,  f ilters , tires , high w ear i tems et c. The a mounts 

consumed b y a  pi ece of  e quipment va ry w ith t he t ype a nd s ize of  e quipment, t he 

conditions under which i t i s operated (Calin et a l., 2003 ).The c osts of  ope rating t he 

construction equipment should be calculated on the basis of the working hour. 

Maintenance and repair costs 

The cost for maintenance and repairs include the expenditures for replacement parts and 

the labor r equired t o k eep t he e quipment i n g ood w orking c ondition. H istorical cost 

records of maintaining and servicing equipment are the most reliable guide in estimating 

maintenance a nd r epair c ost. T he manufacturers of  c onstruction e quipment pr ovide 

information showing recommended costs for maintenance and repairs for the equipment 

they m anufacture. T he a nnual c ost o f maintenance a nd repairs i s o ften e xpressed as a 

percentage of purchase prices or as a percentage of the straight-line depreciation costs. 

   Fuel consumption  

When ope rating unde r s tandard c onditions, a  ga soline e ngine w ill c onsume 

approximately 0.23liter of fuel for each horsepower-hour developed. A diesel engine will 

consume approximately 0.15liter of fuel for each horsepower-hour developed (Elbelagi, 

2009). 

 Lubricating oil consumption (Lube oils and grease) 

The quantity of lubricating oil consumed by an engine varies with the size of the engine, 

the capacity, the equipment condition and the number of hours between oil changes.  
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 Cost of rubber tires, high-wear items (crawlers), filters etc 

Many types of construction equipment use rubber tires, high-wear items and filter whose 

life usually will not be the same as the equipment on which they are used. For example, a 

unit of  e quipment may ha ve a n e xpected us eful l ife of  s ix ye ars, but  the t ires on t he 

equipment may last only for two years. Therefore, a n ew set of tires must be placed on 

the e quipment e very two y ears, w hich w ould r equire th ree s ets o f t ires d uring th e s ix 

years. In a ddition to  th is, t he cost o f r eplacing high-wear ite ms such as d ozer, g rader, 

scraper blade cutting edges, end bits, as well as ripper tips, shanks, and shank protectors 

should b e cal culated as  a sep arate i tem o f o perating ex pense. Filters m ust a lso b e 

replaced an d t he f ilter housing w iped cl ean a t sp ecified intervals. Thus, t he c ost of  

depreciation a nd r epairs f or tires, high-wear items ( crawlers), f ilters e tc should be  

estimated separately from the equipment. 

 c3. Rental costs 

In considering the rental of equipment, the estimator must investigate the available rental 

agencies for the type and condition of equipment available, the costs, and the services the 

rental f irm p rovides. T he e stimator must b e c ertain th at a ll t erms o f re ntal a re 

understood, especially those concerning the repair of the equipment. Contractors tend to 

buy equipment even when i t is more reasonable to rent. Many rental f irms have newer 

equipment than a co ntractor might purchase. They also may have a b etter maintenance 

program. Estimators should check the rental firms carefully, especially when doing work 

in a given locale for the first time. The price of the rental is important, but the emphasis 

should be on the equipment's condition and service. Rental rates are usually quoted by 

the month, week, or day. These costs must be broken down into costs per hour or per unit 

of w ork so  that t hey m ay b e accu rately i ncluded i n t he es timate a nd c hecked dur ing 

construction (Dagostino & Peterson, 2011). 

d. Formwork 

Two major categories of formwork a re job built and prefabricated. Job-built forms are 

often de signed, bui lt, a nd us ed w ith t he pa rticular r equirements of  a  s ingle pr oject i n 

mind. T hey a re m ost of ten c onstructed us ing plywood s heathing and l umber f raming. 

They may a lso incorporate proprietary hardware in their a ssembly. Job-built forms a re 
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often t he e conomical c hoice w hen c omplicated f orming i s r equired t hat w ould b e 

difficult or more expensive if using commercial form systems (James, 2003). 

Based on material content, concrete forms can  be classified into three groups, namely, 

wood, metal, and miscellaneous forms which could be a combination of those or  other 

materials. Among these forms, wood forms are normally the least expensive and may be 

used up t o f our t imes depending u pon t heir us e or  m aintenance. T he w aste f actor f or 

wood forms may take a significant role. Hardware composed of the necessary metal parts 

is required to tie and hold the wood forms. Hardware includes nails, snap ties, tapered tie 

bolts, tie screws, deck hangers, and so on. Metal forms, on t he other hand, are usually 

much more expensive, but may last for many uses and can be repaired. In general, lower 

formwork c ost w ill r esult f rom re petitive u se o f forms (Calin et a l., 2003 , Nunnally, 

2007). 

 2.3.4.2. Indirect cost 

. Indirect costs are also referred to as distributed costs. Indirect costs are not a component 

of the actual construction work but are incurred by the contractor in support of the work. 

Overhead costs are those costs which cannot be attributed to a single task of construction 

work. These c osts i nclude ove rhead, pr ofit, a nd bond .Overhead co sts are cu stomarily 

divided into two categories; namely General or Home office overhead cost and Job or 

Field overhead costs (Department of Energy, 2011; Ron, 1991). 

 A).General (Home office) overhead costs  

General ove rhead c onsists of  t hose c osts t hat c annot be  s pecifically i dentified t o the 

completion of a  c onstruction p roject. G eneral ove rhead may a lso be referred t o as 

indirect c osts. G eneral overhead includes all main o ffice an d su pervisory co sts that 

cannot be billed to a specific construction project. General overhead costs are controlled 

on a companywide basis. The responsibility for controlling these costs falls on the owner 

of the construction company or the company’s general manager (Peterson, 2005). 

The home office overhead costs include items that cannot be readily charged to any one 

project, but represent the cost of operating the construction company. These expenses are 

those incurred by t he contractor in the overall management of business, associated with 

all costs at the home office. Since they are not incurred for any one specific project, they 
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must be  a pportioned t o a ll the pr ojects. Many e xpenses s uch as i nterest a nd 

entertainment ar e not allowable. These expenses must be  shared proportionally among 

the p rojects u ndertaken; u sually t he h ome o ffice co st items ar e es timated b ased o n a  

fiscal y ear budget a nd r educed t o a  percentage of t he anticipated a nnual r evenue 

(Department of Energy, 2011; Dagostino & Peterson, 2011). 

 B). Job (Field) office overhead costs 

The job overhead costs include all overhead expenses that will be incurred as a result of 

executing a specific project. Most of these items are a f unction of the project duration; 

therefore, having a good estimate of the project duration is critical in developing a good 

job overhead estimate(Dagostino & Peterson, 2011). 

These costs are indirect and cannot be tied to specific construction activities even though 

they are included with the total project costs. The individual components will vary with 

the size and complexities of the project.  

 C). Profit  

Profit is defined as a return on investment that provides the contractor with an incentive 

to perform the work as efficiently as possible(Department Of Energy,2011).The last item 

to be included in the bid and representing contractor’s return on investment is the profit. 

The magnitude of desired profit must be decided by t he owner for each individual bid, 

depending o n l ocal m arket c onditions, competition, a nd the contractors’ ne ed f or ne w 

work (Calin et al., 2003). 

For profit calculation to be accurate, the budget must be a realistic estimate of the cost to 

complete the project. Budgets that are fat, have large contingencies, are missing items, or 

have u nderestimated co sts d istort the profit a nalysis. I t i s im portant that b udgets a re 

carefully and accurately prepared. The profit margin is t he percentage of t he r evenues 

that becomes profit and may be measured before or after income taxes. It is also known 

as the return on revenues or return on sales (Peterson, 2005). 

 D).Contingency  

It is an amount added to an estimate to allow for items, conditions, or events for which 

the st ate, o ccurrence, or ef fect i s uncertain, will l ikely result a dditional c osts and 

estimated using statistical analysis or judgment based on past asset or project experience. 
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(AACE International Recommended Practice, 2014).Contingency is not potential profit. 

It i ncludes risk a nd un certainty bu t e xplicitly excludes changes i n the pr oject s cope 

(change or ders). T he c ontingency should a bsolutely not  be  t reated a s a n a llowance. 

Allowances are costs that are foreseen to be spent, and need to be included in the detail 

estimate i n the pr oper construction category of  work a nd not a s a  to tal for the p roject 

(Dagostino & Peterson, 2011). 

Contingency is j ust a p ercentage o f co st as a r eserve f or b oth p arties(contractors an d 

clients).It is intended to cover additional costs due to events such as incomplete design, 

construction d isturbances ( accidents or  br eakdowns),regulatory ris k, te chnological 

change, om issions a nd a bnormal c onstruction a nd s tart-up pr oblems(Wesley,1989 p 

B.9.1). Contingencies relate t o a known a nd de fined pr oject s cope a nd a re n ot a  

prediction of future project scope or schedule changes(Department of Energy, 2011). 

2.3.4. Pricesource 

Various pr icing s ources s hould be  obt ained a nd be  a vailable t o the cost e ngineer. I n 

pricing f rom a ny s ource, e xperience a nd a bility t o r elate da ta i n ha nd t o a  s pecific 

circumstance is important (Department of Energy, 2011) 

 a. Historical data  

The amount of applicable data for unit pricing of materials and work-hour estimating of 

labor and the time available to update this data for current and specific conditions affects 

accuracy(Graf, 1984). 

Data ar e the f oundation o f ev ery co st es timate. H ow g ood t he d ata ar e af fects t he 

estimate’s o verall cr edibility. D epending o n t he d ata q uality, an  est imate can  r ange 

anywhere from a mere guess to a highly defensible cost position? Credible cost estimates 

are rooted in historical data. Rather than starting from scratch, estimators usually develop 

estimates f or ne w pr ograms by r elying on da ta f rom pr ograms t hat a lready e xist a nd 

adjusting for any d ifferences. Thus, collecting valid and useful hi storical da ta is a key 

step in de veloping a  s ound c ost estimate. T he c hallenge i n doi ng t his is obt aining t he 

most applicable historical data to ensure that the new estimate is as accurate as possible. 

One way of ensuring that the data are applicable is to perform checks of reasonableness 

to see if the results are similar. Different data sets converging toward one value provides 
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a hi gh de gree of  c onfidence i n t he da ta (The U .S.Governmnet A ccountabilityoffice, 

2009). 

Historical c osts f rom p ast s imilar work a re e xcellent pricing s ources w hen a dequate 

details have been saved and adjustment to project specifics can be defined. Portions of 

other estimates having similar work can be retrieved and reprised to the current project 

rates (Department of Energy, 2011). 

   b. Current information  

Every c ost e stimate must be  ba sed on t he m ost complete, t horough, a nd c urrent 

information c oncerning the pr ocess, pr oduct, project or  service be ing estimated. T he 

information t akes m any f orms. Some o f these ar e pro-forma i nvoices, drawing, 

specification, cost records, ha ndbooks’, pr ofessional a nd reference b ooks, p ersonal 

knowledge of  t he s hop or  office ope ration. Formulation of  a  c redible a nd u sable co st 

estimate involves t he s election of  t he a ppropriate i nformation from a mong these vast 

stores of knowledge. 

2.4. Types of construction cost estimates 
Construction co st est imates may b e v iewed f rom d ifferent p erspectives b ecause o f 

different institutional requirements. In spite of the many types of cost estimates used at 

different st ages o f a p roject, co st est imates c an b est b e cl assified i nto t hree m ajor 

categories a ccording t o their f unctions. A  co nstruction cost estimate se rves o ne o f the 

three basic functions: design, bid and control (Hendrickson, 2000). 

2.4.1. Design estimates. 

According to Hendrickson (2000), for the owner or its designated design professionals, 

the types of cost estimates encountered run parallel with the design as follows: 

.  Screening estimates (or order of magnitude estimates) 

󲐀 Preliminary estimates (or conceptual estimates) 

󲐀 Detailed estimates (or definitive estimates) 

󲐀 Engineer's estimates based on plans and specifications 

In t he d esign st ages o f a p roject, v arious d esign est imates reflect the p rogress o f t he 

design. At the very early stage, the screening estimate or order of magnitude estimate is 

usually made before the facility is designed, and must therefore rely on t he cost data of 
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similar facilities built in the past. A preliminary estimate or conceptual estimate is based 

on the conceptual design of the facility at the state when the basic technologies for the 

design are known. The detailed estimate or definitive estimate is made when the scope of 

work is clearly defined and the detailed design is in progress so that the essential features 

of the facility are identifiable. The engineer's estimate is based on t he completed plans 

and s pecifications when t hey are ready for the owner to  solicit b ids f rom construction 

contractors. Some of  t he types of  c ost e stimates pa rallel w ith t he pl anning a nd de sign 

stages are: 

 
A).Parametric estimating 

Parametric estimating is the process of establishing an order of magnitude project value 

by modifying a  f ield of  pr edefined standard w ork uni ts through t he us e of  pa rametric 

sets. A p arametric set  is d efined a s a  grouping of  nu merical f actors which, by t heir 

application, a lter a  s tandard work u nit in  re lation to  a  specific a rea of s ensitivity. 

Examples o f su ch ar eas are ge ographical location, l abor i ntensity, project t iming, etc. 

Often upper management requires order of magnitude cost estimates quickly in order to 

make basic bus iness j udgments on t he feasibility a nd pr ofitability of  va rious capital 

investments. Such judgments will define as profitable project that will fulfill a particular 

corporate need at the least investment and operating costs. Parametric estimating is not 

intended for the creation of detailed estimates, it is a manual mode tool useful primarily 

when time is at a premium and detailed design is not yet available (Norman, 1998). 

Parametric estimating provides several advantages as an estimating technique such as; 

• Efficiency: is not only allowing estimates to be prepared in much less time than 

required by  more detailed  t echniques, but require less engineering and level of 

project definition to support the estimate. 

• Objective: Parametric models re quire q uantitative in puts th at a re linked t o 

algorithms providing quantitative outputs. All costs are traceable. 

• Consistency: I f t wo est imators i nput t he same values for parameters, t hey will 

get the same resulting cost. 

• Flexibility: Parametric models pr ovide c osts for a  r ange of  i nput values, 

extrapolating to de rive costs for projects of  a  di fferent s ize or  na ture t han you 
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may ha ve history f or. T he models c an be  easily a djusted t o pr ovide c ost 

sensitivity analysis for proposed design changes (Larry, 2008). 

 

B).Analogous estimating 

Analogous estimating refers t o t he est imating p rocess where there is  s ignificant 

similarity b etween t he proposed pr oject a nd those pr ojects c ontained in t he hi storical 

database(Rad, 2002) .Analogous estimating can be  used in serial tendering that allow a  

number of similar projects to be placed with a particular contractor and thereby provide 

the incentive of a continuous flow of work. It is most reliable when a) previous projects 

are similar in fact and not just in appearance, and b) the individuals or groups preparing 

the estimates have the needed expertise (Project Managment Institute, 2000). 

Analogous technique is used for early estimates that are called order of magnitude and 

used to estimate project costs by c omparing the proposed project with s imilar projects 

for w hich hi storical in formation i s a vailable. It  is i mportant w hen de veloping t he 

analogous estimate that the project manager uses the values of as many of the following 

deliverable indices as a vailable: t ype, f unctions, r equirements, d esign ch aracteristics, 

capacity, size, location, cost constraints, and quality expectations (Rad, 2002). 

The analogous method has several advantages: 

• It can be used before detailed program requirements are known. 

• If the analogy is strong, the estimate will be defensible. 

• An analogy can be developed quickly and at minimum cost. 

• The tie to historical data is simple enough to be readily understood. 

Analogies also have some disadvantages: 

• An analogy relies on a single data point. 

• It is often difficult to find the detailed cost, technical, and program data required 

for analogies. 

• There i s a  t endency to be  t oo subjective about t he t echnical pa rameter 

adjustment factors (The U.S.Government AccountabilityOffice, 2009). 
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C). Range estimating 

Another a pproach to  increasing th e re liability of th e e arly e stimates, known as r ange 

estimating, is to provide not just one estimate for the cost of an element but rather define 

the range of possible values for the cost of a sp ecific element (Rad, 2002).As i ts name 

implies, range estimating uses a simple but effective measure of uncertainty. The range 

is specified by three parameters: the probability that the element’s actual value will be 

equal to or less than its target, a lowest estimate, and a highest estimate (Curran, 1989). 

In a r ange cost estimate, the unit prices are assumed to be random variables rather than 

known parameters. As a result, a distribution of total cost is obtained in lieu of a single 

estimate. T his d istribution i s t hen u sed t o p rovide an  est imate with a  know n l evel of  

confidence. In addition, the exposure and risk associated with the estimate are quantified. 

These features are very helpful to the cost engineer both in preparing useful estimates as 

well as i n managing resources during project execution. Rest range cost estimates have 

been pr epared us ing a  probabilistic t echnique called M onte C arlo s imulation. I n t his 

technique, t he r andom uni t c osts a re s ampled i n a ccordance w ith their d istribution 

functions. An asso ciated t otal co st i s c alculated f or t hese sam pled v alues a s i n 

deterministic est imating. T his s ampling and ca lculation is repeated a large n umber o f 

times to produce a sample of total costs. Range cost estimating can be performed directly 

through a normal approximation whose parameters are computed from those of the unit 

costs (Mlakarand Bryant, 1990). 

D).Square foot estimating 

Square-foot estimates are prepared by multiplying the square footage of a building by a 

cost pe r s quare f oot a nd t hen a djusting t he p rice t o c ompensate f or differences i n t he 

building he ights, l ength of  t he bu ilding p erimeter, a nd o ther bu ilding c omponents. 

Square-foot estimates are helpful to check whether the project, as designed, is within the 

owner’s budget (Dagostino & Peterson, 2011). 

 
This method also saves a considerable amount of t ime estimating jobs that are in these 

early phases of detail. This, in turn, allows the estimator to spend more time on the jobs 

that have the detail available to do a detailed estimate. It also keeps the estimator from 

creating detail that is incorrect. Very few of these methods can be used for estimating a 

project early in design phases (Roney, 1992). 
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2.4.2. Bid estimates 

The contractor's bid estimates often reflect the desire of the contractor to secure the job 

as w ell as the e stimating to ols a t it s disposal. Some co ntractors h ave w ell est ablished 

cost estimating procedures while others do no t. Since only the lowest bidder will be the 

winner of the contract in most bidding contests, any effort devoted to cost estimating is a 

loss to the contractor who is not a successful bidder. Consequently, the contractor may 

put in the least amount of possible effort for making a  cost estimate i f he/she believes 

that its chance of success is not high(Hendrickson, 2000). 

2.4.3. Control estimates 

Both the owner and the contractor must adopt some base line for cost control during the 

construction. F or t he o wner, a  bu dget e stimate m ust be  a dopted e arly e nough f or 

planning long term financing of the facility. Consequently, the detailed estimate is often 

used as the budget estimate since it is sufficient definitive to reflect the project scope and 

is available long before the engineer's estimate.  

For the contractor, the bid estimate is usually regarded as the budget estimate, which will 

be us ed f or c ontrol pu rposes as well a s f or pl anning c onstruction financing. The 

budgeted cost should also be updated periodically (Hendrickson, 2000). 

2.5. Factors that influence building project cost estimation 

Construction is a unique industry which is inherently r isky because most projects must 

be p riced b efore t hey a re co nstructed, w hereas i n o ther i ndustries the sel ling p rice i s 

based on know n manufacturing c osts. A  s erious i ndustry p roblem i n most de veloping 

countries i s inaccurate e stimating (Enshassiet a l., 2007) .Many f actors i nfluence a 

building construction project estimate. Several key factors are described below.  

A. Project size 

Project sizes can affect the unit cost of constructing. Generally, the unit price for smaller 

quantities o f a  g iven m aterial w ill b e m ore t han th at f or la rger q uantities. S uppliers 

usually of fer di scounts f or la rger q uantity o rders (Department of  T ransport, 

2013).Mobilization and overhead, such as si te and head o ffice overhead are al l sp read 

out ove r a  l arge quantity, t hus reducing t heir e ffort on e ach unit. The most c ommon 

factors af fecting o verhead co sts ar e payroll taxes an d i nsurance premiums, economic 
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conditions, type of  bus iness, and t he m anagement phi losophy of  t he business ( rapid 

growth versus controlled grow. 

The smaller the project in terms of scope or the number of square feet, the more it will 

cost p er square f oot. C ontractors h ave a set  o f basic “s tart-up c osts.” T hus f or a  ve ry 

large an d e xpensive p roject, t he st art u p co sts w ill b e a sm all p ercentage o f t he t otal 

construction co st. F or a s mall p roject, si nce start-up c osts re main s table, th ey w ill 

constitute a large percentage of the total construction budget (budisuanda, 2011). 

B. Types of project 

The c ost of  c onstruction de pends on t he t ime t he c ontractors w ill ne ed t o e xecute the 

work, the degree of specialization of the work to be done, and the cost of the materials. 

Different t ypes o f p roject h ave different l evels of  c omplexity a nd d etail. A  s chool 

cafeteria wouldn’t require the same amount of time, nor the same level of complexity, as 

a four star restaurant (budisuanda, 2011). 

C. Bidder  Competition 

A l ack of  competition of ten l eads t o hi gher bid pr ices. G enerally, p rojects t hat are 

tendered during a period of time with a large number of contractors are bid competitively 

with lesser price (Department of Transport, 2013). 

D. Types of client  

If there are some difficulties with the client during the design process, these difficulties 

will affect the construction process. A demanding client who may anger on construction 

crews and an indecisive client who may wish to make changes up t o the last minute or 

later will obviously raise costs. The client’s problematic behavior is difficult to explain, 

let alone bill (budisuanda, 2011). 

E. Contract period 

The part of the year during which the Project is to be awarded for contract and the time 

estimated f or co mpletion m ay h ave a si gnificant i nfluence i n p rice se lection. Factors 

such as shortened working hours during the summer, major holidays, during Ramadan in 

some Arab countries and suspension or delay due to abnormal weather conditions will 

have an  ef fect o n b id price. Accelerated or compressed co nstruction schedules can  
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potentially increase costs. These factors should be considered when establishing the price 

or construction schedule for each project (Department of Transport, 2013). 

F. Geographical location of the area 

Geographic considerations c an ha ve a  c onsiderable e ffect o n t he s election of  uni t b id 

prices. T he project l ocation, w hether i n a  de nsely popul ated a rea ( urban) or  s parsely 

populated ( rural) area, s hould be co nsidered i n establishing b id prices (Department o f 

Transport, 2013). 

Groundwater c onditions c an va ry gr eatly a nd ne ed t o be  i nvestigated to de termine t he 

extent of  dewatering required for foundations and other s tructures such as s torm water 

retention po nds. V arying ge otechnical c onditions a re c overed unde r s oil conditions 

(SAEO, 2008). 

G. Practical experience of the estimator (Lack of site knowledge and construction) 

Construction c ontract p rice f orecasting pr actice i s, w ith ve ry f ew e xceptions, he avily 

dependent o n th e skill o f th e f orecaster. T his s kill is  a ssociated w ith t he o ther f actors 

affecting the quality of forecasts - the nature of the target, information, t echnique, and 

feedback - and the personal attributes of the forecaster himself combining to provide the 

general term of 'expertise'. These influences, together with some observations regarding 

the acquisition and application of  forecasting expertise constitute the remainder of th is 

review (Skitmore et al., 1990). 

H. Project information  

The pr oject i nformation f actor g rouping c omprises t he quality of  i nformation and 

information flow, availability and supply of resources (Akintoye, 2000). 

The l evel o f i nformation av ailable t o t he estimator increases as the d esign p rogresses. 

The ef fect of i ncreasing i nformation can  therefore b e c omparing t he accu racy o f 

estimates m ade i n t he early s tages o f d esign ( conceptual estimates) with t hose made 

when the design is substantially complete (detailed estimates)(Skitmore, 1988). 

Construction pr ice f orecasting i nvolves t he a cquisition of  t wo c lasses of  i nformation 

relating to the contract market. Firstly, information which identifies the specific market 

under consideration, and secondly information of the general price levels associated with 
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that market. The information concerning general price levels for a particular construction 

contract m arket i s he ld by f orecasters i n va rious f orms and extracted f rom various 

sources (Skitmore et al., 1990). 

I. Project duration  

The cost estimator has to tie up the earning and purchasing power of money to time and 

consider t he i nflation rate. According t o R ad (2002), onc e t he c ost a nd dur ation of  a  

proposed project have been predicted using historical data, the resulting values need to 

be adjusted and normalized in the light of time. The term time refers to the year in which 

the existing project is completed. Comparison between the delivery dates would provide 

the basis to adjust the estimate based on the inflation rate or the time value of money. 

Applying inflation is  an important s tep in  cost estimating. I f a  mistake is made on the 

inflation amount, c ost o verruns will lik ely happen .Applying i nflation for th e p roject 

duration correctly is necessary if the cost estimate is to be credible (The U.S.Governmnet 

Accountability Office, March 2009). 

According t o D epartment of  E nergy (2011), est imates are accu rate w hen t hey ar e n ot 

overly c onservative or  too opt imistic a nd a djusted pr operly f or i nflation based on a n 

assessment of most likely costs. 

Factor gr ouping f or pr oject du ration i ncludes t he a nticipated f requency a nd e xtent of  

variations to the client’s building requirements. The extent of variations has a potential 

impact on t he completion time for a project. Apart from these factors having an impact 

on t he resources required f or t he project, they a ffect t he pr icing o f pr eliminaries 

(including site overheads) and general overheads (Akintoye,2000).Building construction 

is a seasonal enterprise. There are periods of the year when contractors are busy and can 

barely keep up and then there are periods of the year when they are likely to be looking 

for work (budisuanda, 2011). 

J. Market condition  

Estimators should take into account market conditions whilst developing a cost estimate. 

If the economy is experiencing a  downturn and there i s more competition for projects, 

Contractors will bid competitively with less profit. Conversely, if the market is booming 

and more projects a re a dvertised, C ontractors w ill bid p rojects w ith h igher m ark-ups 
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(Department of  T ransport, 2013 ).This f actor is closely l inked to  o ther items lik ely to  

affect t he c ompetitiveness l evel o f contractors a nd th e e stimating pe rformance of  cost 

engineers(Pearl, 1994).According to Akintoye(2000), the cost estimator in the estimating 

process must take into account the trends in market conditions and the implications on 

the costs of the resources for the project. 

2.6. The estimating process 

All pr ojects be nefit f rom f ollowing a  t houghtful a nd de liberate pr ocess i n de veloping 

project co st est imates. The t ask o f co st e stimating, b y i ts v ery n ature, r equires t he 

application of prudent judgment to the completion of the task (SAEO), 2008). 

The process of preparing detailed cost estimates starts with establishing clear definitions 

of t he s cope of  t he e stimating t asks a nd t he phys ical n ature of  t he pr oject b eing 

estimated. The next step is to follow an organized and consistent work plan for preparing 

and r eviewing the est imate. The final st ep i s to p resent t he est imate and, i f necessary, 

reconcile it w ith e stimates p repared by o thers (Michael, 2003) .However, i n m ost 

literatures the e stimating pr ocess is qui te c ommon. According t o James ( 2003), to 

produce a detailed construction cost estimate, it is necessary to follow a rigorous process 

made up of several key steps. These key steps are explained below. 

1. Familiarization with project characteristics 

The est imator m ust b e familiar w ith t he p roject an d evaluate the p roject f rom t hree 

primary avenues: scope, constructability, and risk. Having evaluated these three areas in 

a general way, the estimator will decide whether the effort to estimate and bid the work 

has a  potential profit or  other corporate goal potential (long-term business objective or  

client relations).The contractor must be convinced that the firm’s competitive advantage 

will provide the needed margin to secure the work away from competitors. 

a. Scope: J ust be cause a  project i s a vailable f or bi dding doe s not  m ean t hat t he 

contractor s hould i nvest t he t ime a nd e xpense required f or t he pr eparation of  a n 

estimate. These scope issues include the following: 

1. Technological requirements of the project 

2. Stated milestone deadlines for the project 
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3. Required material and equipment availability 

4. Staffing requirements 

5. Stated contract terms and associated risk transfer 

6. Nature of the competition and likelihood of an acceptable rate-of-return 

b. Constructability: knowledgeable contractor, having made a preliminary review of the 

project doc uments, can assess the co nstructability o f t he p roject. C onstructability 

evaluations i nclude e xamination of  construction qua lity r equirements, a llowable 

tolerances, and t he ove rall c omplexity of  t he pr oject. T he construction industry ha s 

general norms of quality requirements and tolerances for the various types of projects. 

   c. Risk: The contractor must also evaluate the risks that might be encountered on the 

project. In general, a construction firm faces business risks, project risks, and operational 

risks, which must be offset in some way. Contract terms that transfer unmanageable risk 

or categories of risk that are not easily estimated discourage participation in bidding. 

2. Examine the project design 

The estimator must be able to read, interpret, and understand the technical specifications, 

the referenced standards and any project drawings, and documents. The estimator must 

closely examine material specifications so  that an  appropriate price for the quality and 

characteristics specified can be obtained. 

The est imator must keep a w atchful eye for er rors and o missions i n t he specifications 

and drawings. D iscrepancies are o ften i dentified b etween d rawings, sp ecifications, o r 

between dr awings and sp ecifications. T he d iscrepancies must b e r esolved e ither b y 

acceptance of a  r isk or  t hrough communication w ith the designer. T he b est ch oice o f 

solution depends on the specifics of the discrepancy and the process or the method for 

award of contract. 

3. Structuring the estimate 

The estimator either reviews a plan or develops a plan for completing the project. This 

plan must be visualized during the estimating process; it provides the logical flow of the 

project f rom ra w materials to  a c ompleted f acility. Together w ith t he t echnical 
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specifications, the plan provides a structure for the preparation of the detailed estimate. 

Most estimators develop the estimate around the structure of the technical specifications. 

This increases the l ikelihood that i tems of work are covered without dupl ication in the 

estimate. 

4. Preparation of cost estimate 

This activity covers the development of estimated costs for all components of a project, 

excluding future escalation. T hese co mponents m ay b e est imated u sing different 

techniques depending on the level of scope definition and the size and complexity of the 

project. T he nu mber a nd de tail of  c omponents e stimated may va ry d epending on  the 

project development phase (SAEO), 2008). 

Potts (2008) states that during this stage the estimator will assemble information on the 

net c ost of  t he w orks i ncluding calculating th e f ollowing: th e c urrent rates f or la bor, 

materials an d co nstruction equipment, t he unit o r a ctivity ra tes, th e p reliminaries o r 

general items and finally the summaries.  

 a. Current rates for labor, materials and construction equipment 
 
The rates for labor will be the ‘all-in’ rates, that is, the contractor’s total cost per hour of 

employing the different categories of labor. These hourly rates are calculated based on 

the basic rates as the national working rule agreement with the defined allowances for 

special skills together with bonus payments, holiday pay, employers’ insurance etc.  

Prices f or b ulk m aterials m ust b e scrutinized in o rder to en sure t hat t hey m eet t he 

specification and testing/sampling requirements; delivery must also meet the demands of 

the programme. 

The construction equipment rates should cover for transport to site, erection/dismantling, 

operators, maintenance a nd fuel. M ajor s tatic i tems of  c onstruction equipment s uch a s 

tower cr anes ar e n ormally p riced separately i n t he g eneral i tems o r method-related 

charges section whilst other items are often included in the individual rates. 

 b. Unit rates for each item in the BOQ/activity schedule 

According t o Potts (2003), t he t hree m ain e stimating t echniques us ed by c ontractors 

when pricing major construction works are detailed below. 
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Unit-rate estimating 

Unit-rate e stimating, w hich i s t he s tandard p rocedure i n the s ector, i nvolves pr icing 

individual rates i n the BOQ which has been p repared i n accordance with a  method of  

measurement. 

 The unit rates are calculated using one of the following methods: 

• Historical rates based on productivity data from similar projects and customizing ; 

• Historical rates based on data in standard price books and customizing; 

• Built-up rates from an analysis of labor, materials and construction equipment for 

each item and cost at current rates. 

There a re several pos sible di sadvantages of  us ing t he uni t-rate m ethod f or e stimating 

major works such as; a).lack of precision especially in the interpretation of what the unit 

rate exactly provides b).the system does not demand an examination of the programme 

or the method statement c). It does not encourage an analysis of the real costs and major 

costs risks in undertaking the work and d). Level of detail in pricing each item can give a 

false sense of confidence in the resulting estimate (Ports, 2008, Department of Transport, 

2013). 

Generally, it is not recommended that the data from standard price books are used in the 

estimating o f major c ivil e ngineering w orks, e ither a t te nder o r w hen v ariations a re 

required. T he reason f or t his is d ue t o the p ossible di fferences i n g round c onditions, 

method statements, temporary works, availability of construction equipment, location of 

the project and the time of year in which the work is executed etc. Each project should be 

considered on i ts ow n merits a nd the co st e stimate b ased o n f irst p rinciples u sing t he 

operational method. 

Operational estimating 

Operational e stimating, w hich is  th e re commended method for e stimating c ivil 

engineering works, requires the estimator to build up t he cost of the operation based on 

first p rinciples, th at is , th e total cost of  t he c onstruction e quipment, l abor and 

permanent/temporary materials. This method of estimating links well with the planning 

process as i t em braces the t otal an ticipated tim e th at the c onstruction equipment a nd 

labor gang are involved in the operation including all idle time. 
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If a BOQ approach is used, the total cost of the operation is then divided by the quantity 

in t he BOQ to a rrive a t a n a ppropriate r ate. For example, i f a  t otal of 2,550 m3 of 

concrete placing were contained in different bill items of varying quantity and if the total 

cost of  t he plant e lement of  t he op eration w as 13,110.00 B irr, t hen t he r ate w ould be  

(13,110.0 Birr /2550 m3) = 5.14Birr/m3 and this would be set against each item together 

with th e labor c osts. A significant a dvantage of  t his a pproach i s that it pr ovides a 

complete integration be tween the estimate and the programme which in turn enables a  

project cash flow to be produced. The process involves the following: 

• Compiling a method statement, showing sequence, timing, resources required; 

• Refining the method s tatement to show an earliest completion programme with 

no limit on resources; 

• Adjusting t he pr ogramme by  smoothing or leveling the resources in o rder t o 

produce the most economic programme to meet the time constraints; 

• Applying current unit costs: fixed, quantity proportional and time related. 

Operational estimating is a method that is based essentially on an analysis of the work 

content o f a p roject o n t he b asis o f h ow co sts a re incurred. It i s claimed at  each 

identifiable site ope ration c an be  pe rformed by a ga ng of  m en a nd materials w ithout 

interruption f rom ot her ope rations. F or e xample, t he costs o f r einforced co ncrete 

suspended f loor a re an a malgamation of  t he f ormwork, r einforcement a nd c oncrete 

items. An in situ concrete staircase that is to be cast at the same time can also be part of 

this same operation. Instead of attempting to separate the costs and allocating these to the 

individual measured items, the cost of the entire operation only is calculated. 

Man-hours estimating 

Man-hours e stimating are most s uitable f or w ork w hich ha s s ignificant l abor c ontent 

and/or f or which e xtensive r eliable p roductivity d ata e xists f or th e d ifferent 

trades/specialism involved. Typical applications include the following: 

• Design work and drawing production, both engineering and architectural; 

• Installation of process plants and offshore modules. 

This m ethod o f est imating i s f requently u sed by t he major mechanical an d el ectrical 

contractors. It should be used in conjunction with a construction programme/schedule in 

order to h ighlight any restrictions, for example availability of  heavy-lifting equipment, 

which may affect labor hours expended in fabrication yards or on site. 
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5. Assessment of project over head 

According t o James (2003), e ach p roject r equires cer tain i tems o f co st t hat can not b e 

identified with a single item of work. These items are referred to as project overhead and 

are normally described in the general conditions of the contract. The items that are part 

of the project overhead include but are not limited to the following: 

• Bonds 

• Permits 

• Mobilization 

• Professional services (such as scheduling) 

• Safety equipment 

• Small tools 

• Supervision 

• Temporary facilities 

• Travel and lodging 

6. Assessment of general overhead 

Each business has certain expenses that are not variable with the amount of work they 

have unde r contract. T hese ex penses must b e sp read acr oss t he p rojects. T he t ypical 

method for spreading general overhead is to assign it proportionally according to the size 

of th e p roject in  r elation to  th e e xpected total volume o f work f or t he year. G eneral 

overhead costs typically include the following: 

• Salaries (home office) 

• Employee benefits 

• Professional fees 

• Insurance 

• Office lease or rent 

• Office stationery and supplies 

• Maintenance 

• Job procurement and marketing 

• Home office travels (James ,2003). 
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7. Assessment of risk and profit allowance 

The profit assigned to a project should recognize the nature of risk that the company is 

facing i n t heproject a nd a n a ppropriate r eturn on t he i nvestment be ing m ade i n t he 

project. T he reality is  t hat th eprofit is  limited b y th e c ompetition. A  la rger n umber o f 

bidders requires that a smaller profit be assignedto have a chance at having the low bid. 

This pr ocess of  a ssigning pr ofit i s us ually pe rformed a t t he l astminute by t he s enior 

management for the company submitting the bid(James ,2003). 

Risks a re, by d efinition, u ncertainties th at h ave th e p otential to  a ffect a  p roject’s 

expected outcomes. I n t he c ontext of c ost e stimating, t he cost impact of  pr oject risks 

(favorable or unfavorable) must be included to derive a total project cost(SAEO, 2008). 

8. Review and approval 

Estimates ar e k ey p roducts o f t he p roject m anagement p rocess an d a re f undamental 

documents upon which key management decisions are based. Given their importance, all 

estimates should r eceive an  i ndependent r eview and t hen be r econciled and r evised as  

needed t o respond t o i ndependent r eviewer c omments. O nce i ndependent r eview 

comments h ave b een satisfactorily i ncorporated, es timates sh ould be p resented t o 

management staff for approval (SAEO, 2008). 
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Figure 2.2: Illustrative cost estimating process. 

Source:  (SAEO), 2008) 
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2.7. Experiences in other developing countries 

2.7.1. Thailand’s experience 

The E ngineering Institute of  T hailand (1999) r ecommends t hat de sign f irms a nd 

construction c ompanies u se the CSI s tandard f ormat (C onstruction S pecification 

Institute’s) f or p roject c ost e stimates. H owever, th ere is o ne a dditional d ivision in th e 

CSI system used in Thailand, which i s I tem 17 P ainting Work while the CSI s tandard 

format used in the United States has 16 divisions. 

In the book “Guideline for Quantity Takeoff for Structural and Architectural Works” by 

the Engineering Institute of  Thailand (2002), there are nine s tandard categories of  cost 

estimates which differ from those discussed in the book “The Guideline for Information 

Management f or C onstruction E valuation a nd Management.” B asically, m ost s tandard 

divisions id entified b y the E ngineering In stitute o f T hailand a re s imilar to  the CSI 

standard format. However, estimating techniques are different for the units of materials 

and measurement of labor cost. 

Roachanakanan(2005) states in h is d issertation th at f or all p ractical p urposes, the 

procedures for cost estimating used in Thailand are similar to those in the United States 

.The data needed for cost estimating include: 

󲐀Labor Productivity 

󲐀Labor Rate: cost per hour/day/week 

󲐀Labor Unit Price 

󲐀Material Unit 

󲐀Material Conversion 

󲐀Material Unit Price 

󲐀Waste Percentage 

󲐀Equipment Productivity 

󲐀Equipment Rate 
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2.7.2. South African experience 

According to Seeletse and Ladzani (2012), 

• Cost drivers such as labor, materials, plant and equipment are highly recognized 

in the tender compilation. 

• It seems to have high awareness of risk factors but seems to lack the capability to 

manage risk. 

• Since l eading na tions use c omplex m ethods w hich t he e merging c onstruction 

sector in  S outh A frica did not  us e, i t i s e vident t hat t his s ector doe s not m eet 

global best practice standards. There is no doubt that this is caused by the lack of 

skills and resources necessary to meet global best practice. 

• Since estimation approach was found to be dependent on the type of contractor, 

this implies th at d ifferent c ontractors a pproached e stimation d ifferently. It w as 

similarly s hown t hat di fferent c ontractors a pproached e stimation a nd proposal 

management di fferently a ccording to pr ovince. P rofessional ba ckgrounds of  

different c ontractors a lso i nfluence the w ay in which t he c ontractors managed 

proposals and conducted their cost estimation  

2.7.3. Ghanaian experience 

 Laryea and Hughes (2009) states that  

• The r isk a llowances i ncluded by t he c ontractors w ere ba sed mainly on a  f ixed 

percentage of the estimated cost of a bill item. Some also included arbitrary lump 

sum al lowances as they cal culated q uantities and u nit r ates. T he am ount o f 

contingency allocation is guided by concerns about competitors and winning the 

job rather than the level of project risk.  However, this does not necessarily mean 

that the contractors assume more risk than usual. 

• Main risk pricing mechanisms used by contractors in Ghana is that including the 

risk as a percentage in the profit margin and the 5% risk allowance included in 

bid price. Here, the main factors affecting pricing levels appeared to be: (1) the 

actual direct costs; (2) level of competition; (3) delivery time of the project; (4) 

promptness of payment; and (5) clarity of tender documents. The risk assessment 

practices were based mainly on the experience and subjective judgment of the QS 
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and t he m anaging di rector w ho were be lieved t o m ake a bout 95 % of  t he 

decisions on pricing levels. 

• The profit a nd l oss s tatement s howed t hat ove rhead w as 15%  of  t he ye arly 

expenditure.  

• The ratios of o ther costs showed labor (14%), plant (9%), materials (45%) and 

overheads (15%). This implied that overhead is 15% of  the yearly expenditure. 

The main factors that influenced pricing l evels appeared to be the actual d irect 

costs; level of competition; delivery time of the project; promptness of payment; 

and clarity of tender documents. 

• The risk m anagement p rocesses of contractors i n G hana p ractice formal ris k 

management; a lthough it i s c lear t hat they take a ccount of  r isks w hen pr icing 

their w ork. N o a nalytical risk m odels or  rigorous a nalysis a re a pplied to 

determine contingencies. I ndeed, none  of  t he c ontractors i ndicated a ny 

knowledge or  a pplication of  a ny mathematical a pproach f or analyzing project 

risks. Instead, all the contractors relied on t he Q”s skill and experience to price 

risk based on a fixed percentage of the estimated costs or an estimated number of 

days for which risk events are most likely to occur during the contract. 

• The bui lding up of  pr ices for labor and materials showed that some al lowances 

were i ncluded f or r isks i dentified by t he co ntractors. T he co ntractors assessed  

factors such as the client's ab ility to pay, p roject l ocation, the pa rties i nvolved, 

and contractors' own ability to perform before deciding to bid. An examination of 

the project characteristics plays a key role in shaping the allocated profit margin. 

From t he w ay t hat t hey bui ld up p rices, r isk i s c aptured. Hence, they do not  

perform a ny one -off f ormal r isk assessment ev ent. W here co ntractors ar e n ot 

sure, they s ubjectively include a n arbitrary a llowance of  5 -10% to c over a ny 

“unforeseen events”. 

2.8. Cost estimating related researches in Ethiopia 

Among t he s everal researches conducted on cost est imating related issues h ere i n 

Ethiopia, Abraham (2008) has co nducted his research on cost m anagement of l ocal 

contractors investigating the current cost m anagement p ractice o f n ational co ntractors 

.He concluded that;  
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• No local contractor uses other estimating methods except the standard estimating 

method in which the costs of construction (labor, material, plant, subcontractors) 

are e stablished a nd a n a llowance f or ove rheads a nd p rofit i s a dded. T he 

procedure emphasizes that the estimate is prepared in a l ogical manner based on 

information on hi storical costs a nd a nticipated p roduction out puts dur ing 

construction on s ite. However, th e a pplication of s tatistical a nd/or p robabilistic 

estimating techniques s uch a s the r ange e stimating technique c an improve t he 

quality and accuracy of the estimates prepared by the standard method. 

• The a pplication of  t he s tandard or de tailed e stimating m ethod f or pr icing 

contracts is very popular among the contractors. The preparation of such detailed 

estimate requires collecting, retrieving and manipulating massive amount of data 

on resources' cost, consumption and productivity standards and other qualitative 

items 

• The d evelopment o f est imates f or m aterial, l abor an d eq uipment co sts requires 

information regarding their cost and productivity standards. Lack of accurate and 

reliable data on r esources' price and labor and equipment productivity standards 

are identified by the surveyed contractors. 

• Results of the survey indicated that the ratio of OH costs to  to tal project d irect 

costs, on t he a verage, i s a bout 25 %. D espite their s ignificant pr oportion, l arge 

portion of the surveyed contractors do not estimate these costs systematically or 

in a detailed manner. 

• Majority of  t he s urveyed c ontractors d o n ot in corporate a llowances f or ris k in 

their t ender pr ice, m ainly due  t o di fficulties i n i dentifying, f orecasting a nd 

quantifying potential risks. Only 38% of the contractors introduce allowance for 

risks in their final tender price. 

 

Fetene ( 2008) investigated the cau ses an d ef fect o f co st o verrun in public bui lding 

construction projects in Ethiopia. From the result of the research project he identified 39 

causes o f c ost o verrun. T he c auses o f co st o verrun w ere i dentified b ased o n the 

responses o f t he r espondents. T he most f requent cau ses o f co st o verrun ar e also 

identified by the research based on the ranking of the rate of occurrences of the variables 
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of cost overrun and cost underestimation or inaccuracy is one of the major factors that 

causes cost overrun in Ethiopia. 

2.9. Construction cost estimation guideline in Ethiopia 

Tadesse(2006) prepared a construction cost estimation guideline on how to establish the 

unit costs of construction activities and develop the overall project construction cost. In 

the preparation of this construction cost estimation guideline, he establishes unit costs for 

the following major construction cost components with relevant examples. 

♦ Direct labor costs 

♦ Direct material costs 

♦ Direct equipment costs 

♦ Site overhead costs 

♦ Head office overhead costs 

♦ Risk allowance 

♦ Profit margins 

♦ Income tax 

 

The gui deline i s a pplicable i n the construction i ndustry m ainly i n the pr eparation of  

construction cost estimates for different building, industrial and engineering construction 

projects; to serve mainly as a  reference material in the preparation of construction cost 

estimates for different local construction projects in Ethiopia and with the believe of the 

following particular stakeholders, but not limited to, will benefit from his research work. 

 

♦ Local contractors 

♦ Local consultants 

♦ Governmental offices 

♦ Higher instructions 

♦ Public and private sectors 

♦ Engineers and architects 

♦ As well as other interested stakeholders. 

 



Evaluation of the Cost Estimating system of Building 
Contractors in Addis Ababa 

 

Msc Thesis - AAU, Department of Civil Engineering: Construction Technology & Management Page 46 
 

2.10. Summary 
This chapter has provided a background for research on the cost estimating process. The 

literature r eview sh ows t hat es timating h as b een r ecognized as a  crucial st age o f a 

construction p roject. T he su ccess o r f ailure o f a p roject r elies on t he a ccuracy of  t he 

estimates — from conceptual to detail. 

Every professional may have a different interpretation of estimating. Estimating cannot 

be a p recise technical and analytical process; but to an extent, it is a subjective process. 

Estimators co nsider f actors r elevant t o t he su ccessful co mpletion of  a  pr oject. H ence, 

estimating is a process of calculated guessing by looking at the anticipated future costs of 

a project or product before i t actually commences. Estimates are an approximation and 

so include a fair deal of uncertainty. 

The literature review repeatedly mentions that feedback systems are an essential part of 

reviewing, assessing, and improving the data available so that the new estimates do not 

have i naccuracies car ried f orward from p revious p rojects. T his i s ideally a pr ocess o f 

learning f rom mistakes an d seem s t o b e neglected b y estimators an d their co mpanies 

when it comes to improving the accuracy of the estimating practice. 

From this literature review, one can draw conclusions that there are definite factors that 

affect t he cost estimating of bui lding pr ojects. However, i t b ecomes ev ident t hat the 

practice an d i mprovement o f t he est imating p ractice is a  must; o therwise, th e 

inconsistencies will continue to be transmitted to new estimates. 

This research will evaluate cost estimating practice of local construction companies and 

will attempt to fill the gap of the drawbacks of the existing practices. The methodology 

to achieve this is described in the next chapter. 
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CHAPTER THREE 
 

METHODOLOGY 
 

3.1 Introduction 

Research methodology involves the systematic procedures by which the researcher starts 

from th e initial id entification o f th e p roblem to  its  final c onclusions. The role of  t he 

methodology is to carry on the research work in a sci entific and valid manner (Kumar, 

2006).Moreover; Kothari(1990) defines m ethodology a s a w ay to systematically s olve 

the research problem. It may be understood as a science of studying how research is done 

scientifically. 

Accordingly, this chapter discusses the methodology used in this research. The adopted 

methodology to accomplish this s tudy uses the following techniques: questionnaire fo r 

gathering d ata, analysis of data to come up w ith c onclusion a nd t he required 

recommendation. 

This ch apter discusses the r esearch strategy, questionnaire de sign, research popul ation 

and sample, and method of data analysis.  

3.2 Research strategy 

In c onducting t his r esearch, several st eps w ere taken. F irst, problem id entification has 

been done th rough preliminary lite rature re view a nd re searchers e xperience in  

construction projects.  

Furthermore, based on the identified problem, an extensive review of literatures on the 

subject w as unde rtaken. N ext, a n i nvestigation on t he e xisting building projects cost 

estimating p ractice o f l ocal co ntractors w as ca rried o ut with t he vi ew of  di scovering 

whether it matches to what has been discussed in the literature or not. 

Accordingly, questionnaire survey was selected as the research instrument and designed 

to get the factual information about the local practice of contractors in cost estimating by 

gathering t heir opinions. After t he de velopment of  que stionnaire, a p ilot s tudy w as 

conducted before collecting the final data of the whole sample and this process generated 
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some que stions a bout e xplanation of  c ertain t erms a nd r equested to m odify some 

wording of  t he qu estionnaire. A t t he end o f t his p rocess, t he f inal f orm of  t he 

questionnaire w as co nstructed or s tructured and di stributed t o t he s elected c ontracting 

companies by making some minor c hanges, m odifications a nd a dditions. F inally, the 

results obtained from the questionnaire were analyzed to identify the major shortcomings 

and l imitations of  t he cost estimating p ractices which w ere used t o propose t he 

improvement directions. 

3.3 Research population and sample 
 

a) Population study 

The s tudied popul ation is lo cal contracting c ompanies in Addis A baba which ar e 

classified as first, second and third classes. This is applied only to companies which have 

valid registration for 2006 E.C. or 2014 G.C, as per the Ministry of Urban Development, 

Housing and Construction (MUDHCO). Accordingly the total popul ation was 

131contracting companies, where 74 of them are first class, 17 of them are second class 

and 40 of them are third class construction firms. 

b) Sample design 

The sample size needed was computed using the statistical equation (Eq.3.1and 3.2). 

The formula used in sample size calculation is: 

  Ss= Z2*(p)*(1-p)………………………………………………..............……Eq.3.1 

                          C2 

Where: 

   Ss= Sample size needed 

   Z= z value corresponding to the level of confidence or the standard normal distribution  

   P= percentage picking a choice expressed as decimal 

   C= confidence interval  

Correction for finite population  

   New ss =   Ss     ……………………………………………...............……. Eq.3.2 
                   1+ Ss-1 
                         Pop  

  Where Pop=population  

 

The z va lue c orresponding to a level of confidence of 95% is 1.96 and t he confidence 

interval ( maximum e rror) w as s et t o 0.05. For a  gi ven l evel of a ccuracy, p=0.5 for 
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percentage p icking a ch oice ex pressed as  d ecimal using t he w orst c ase pe rcentage 

(50%).This helps in creating the most conservative (largest) estimate of sample size.  

      Source: (www.surveysystem.com/sample-size-formula.htm) 

According to Eq.3.1, the required sample size will be:  

Ss= (1.962) * (0.5) (0.5) / (0.052) = 384 and the corrected new ss value will be  

   By using Eq 3.2   the new ss= (384)/ (1+ (383/131) =98 

Therefore the total sample size determined was 98 from total 131 contracting companies 

(55out of 74, 13 out of 17and 30 out of 40) representative samples selected from first, second 

and third classes respectively. The samples were selected by the researcher using simple 

random sampling method from different contractors working in Addis Ababa from each 

level of the three classes of contractors with minimum bias to get possible equal chances 

or r eliable r epresentative sam ples a s m uch as possible. But, t he r espondents w ere 69  

contractors which are 34, 10 and 25 from first, second, and third classes respectively.  

3.4 Questionnaire design 
  
This r esearch f ocuses o n t he co mmon l ocal p ractice for cost est imating, t he o bstacles 

which a re facing the contractors in estimation works and the use of different t ools for 

cost estimating in Addis Ababa. The questionnaire consists of eight sections in general to 

achieve the objectives of the study. The first section is addressed to the company profile, 

the s econd part de als with t he estimating in  g eneral, the th ird is addressed t o t he 

estimating of the bid i tems, the forth treats the indirect costs, the f ifth is related to the 

database, t he sixth is addressed t o t he r isk f actors an d co ntingencies, the sev enth 

considers factors affecting cost estimates and the last (eighth) one covers cost estimating 

process. 
 
The questionnaire was developed with closed ended questions. It was reliable in that i t 

used t he s ame que stions t o all r espondents a nd w as a nswered in s imilar w ays. The 

questions were adopted from previously done studies related to the cost estimating and 

the researcher's experience. 
 
The or iginal que stionnaire is in ( Annex 1 ).The que stionnaire w as provided w ith a  

covering letter which explains the purpose of the study, the way of responding, the aim 

http://www.surveysystem.com/sample
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of t he r esearch a nd the s ecurity of t he i nformation to be  c onfidential in o rder to  

encourage a high response by the contractors. 

 

A draft questionnaire was first discussed with other experienced colleagues who gave the 

researcher so me u seful ad vices. Many o f t hese ad vices h ave b een t aken into 

consideration during the preparation of the questionnaire. Of course, the final revision of 

the q uestionnaire w as d iscussed w ith t he advisor a nd was a mended a ccording to hi s 

advice. 

3.6. Method of analysis 

In this study, the frequency distribution which shows the frequency of observation of each 

response to each variable under investigation is used to describe aspects of a group of data. 

It is  o ften useful to  d istribute the data in to categories and to determine the number o f 

individuals or cases belonging to each category (Naoum, 1998).The researcher uses this 

method be cause of  l arge a mounts of  r aw da ta. To el aborate m ore t he r esults were 

presented and analyzed in the form of tabulation, bar charts, and pie charts. 
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   CHAPTER FOUR 
 

RESULTS, ANALYSIS AND DISCUSSION 
 

4.1. Introduction 
 
This c hapter i ntroduces t he s urvey r esults w hich a re a nalyzed by u sing frequency 

distribution and presents t he results o f t he an alysis o n the main i ssues related to the 

literature review of the recent studies in cost estimating.  

4.2. Survey results and discussions 
 
This sec tion sh ows t he r esults, analysis and di scussions obtained f rom t he s urveyed 

companies. The survey results are discussed in more details in this section to explore and 

evaluate the existing local practice in cost estimate. 

 4.2.1. The response rate of the questionnaire 

Table 4.1 pr esents t he response r ate o f t he questionnaire. The result s hows t hat the 

response rate for the third class companies are much more than the response rate of other 

categories (see Figure 4.1). 

Table 4.1 Frequency distribution of sample respondents 

Class
Questionnaire 

issued
Class I 55
Class II 13
Class III 30

Total 98
25 83%
69 70%

Responses  %  of  Response
34 62%
10 77%
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Figure 4.1 the general classification of respondent contractor 

4.2.2 Study population characteristics 

 A. Year of establishment 
 
Table 4.2indicates that most companies are relatively newly established having less than 

10 years of experience. 

Table 4.2Year of establishment of contracting companies 
 

 Variable Contractors 

   No. % 
 

     
 

Year of 
Establishment 

Before 1990 12 17 
 

1990-2000 34 49 
 

2000-2006 23 34 
 

The total number of respondents 69 100 
 

  
 

 
 
 
 

First 
Class, 62%

Second  
Class, 77%

Third  
Class, 83%
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 B. Classification of contractors 
 
Table 4.3 illustrates that each of the responding contractors, namely building contractors 

(BC) and general contractors (GC) classified as first class, second class and third class 

are shown in percentage as follows. 

 
Table 4.3 Classification 
 

Variable  Contractors 
 

  
 

        No.         % 
 

   
 

 First Class  14 32 
 

Building Contractors    
 

Second Class  8 18 
 

  
 

Third Class 22 50 
 

Total 44 100 
 

 First Class A 20 80 
 

        General Contractors Second Class 2 8  

   
 

 Third Class 3 12 
 

 Total 25 100 
 

 
 
 C.  Number of employees  
 
Table 4.4 and Figure 4.2 indicate the number of employees in percent. 

 Table 4.4 Percentage distribution of contractors by number of employees 
 

Variable Contractors 
    

  No. % 
    

 Equal or less than 10 28 41 

Number of employees From 11 to 50. 13 19 

 From 51 to 100. 12 17 

 From 101 to 200 11 16 

 More than 200 5 7 
 
The total number of respondents=69 contractors 
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These results reveal how small the organization sizes of contracting companies in Addis 

Ababa are. This means that more than half of contractors execute their projects mainly 

using s ubcontractors. O ne m ay e xpect that non e of  t he c ontractors e xecute his works 

completely with his own crew. (See figure 4.2) 
 

 

Figure 4.2: Distribution of respondents by number of employee 

 
D. No. of executed projects and their value during the last five years 
 
 
Table 4.5 s hows the executed projects during the last five years (2010-2014 G.C).Here, 

most of the executed projects are of small in number and value (price). 

 

 

 

 

 

 

less than or 
equal to  10

41%

From 11 to 50
19%

From 51to 100
17%

From 101 
to200
16%

Greater 
than200
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Table 4.5 Distribution of number and value of executed project 
 

Number and Value of Projects 
Contractors  

 
No. %  
   

Number of executed projects during 

the last5 years (2010-2014 G.C) 

1-10 44 64  
    

11-20 14 20  
    

21-30 2 3  
    

31-40 7 10  
>40 2 3  

 

Value of executed projects during 

the last5 years (2010-2014 G.C) in 

millions Birr 

<11 19 28  
 

 11-30 9 13  
 

 31-50 4 6 
 

        51-70 23 33  
 >70 14 20  
   

 

 E. Years of experience of the person in-charge of estimating 

Table 4.6  presents t he w ork experience of pa rticipants. I t indicates t hat t he highest 

percentage of respondents are highly experienced in construction field and that enables  

them to determine the critical factors which affect the cost of projects. 

Table 4.6 Percentage distribution of contractors according to their experience 

 

Variable Contractors 
    

  No. % 
    

Year of  Experience From 1-3 Years 3 4 
    
 From 4 to 6 years. 15 22 
    
 From 7 to 10 years. 31 45 
    

 More than 10 years 20 29 
 Total 69 100 
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F. Job title of the contractors (in charge of estimating) 

Table 4.7, shows that the highest number of job title is the office engineers who have the 

whole vi sion a bout a ll of  pr oject cost de tails and t he lowest n umber i s the p roject 

manager title. It is good to be like that but the number of site engineers who participate 

has to be increased for better performance and accuracy of the estimate. 

 

Table 4.7 Percent distribution of contractors according to their job title 

 

Variable Contractors 
    

  No. % 
    

Job titles 

Company owner 16 23 

Project Manager 4 6 
      Site  engineer 6 9 

      Office engineer        30         43 

       Other  13         19 

 

     Total 69 100 

4.2.3. Local cost estimating practice 

 A). Performance of the local cost estimating practice 

 Table 4.8 indicates 48 % of the respondents agree that the performance of the local cost 

estimating practice is good and their perception may arise from the direct engagement in 

executing t he w orks ve ry w ell. However, from the r esearcher’s p oint o f v iew, they 

should evaluate this not only from their interest in getting the work they execute and in 

the profit they gain, but also in delivering the works with the desired quality and within 

the scheduled time.  

Surprisingly, 46% of t he respondents report that the performance of  t he local co st 

estimating p ractices is bad and t heir b asic r eason f or this is lack of  c ompetent and 

experienced p rofessionals as w ell as l ack of published pr ice i nformation of labor, 

material, equipment etc. The other reason given by some of the respondents for the poor 

performance of su ch p ractices is contractors’ inappropriate a nd malpractice in th e 

construction i ndustry s uch a s f raud a nd c orruption. A lso, i nsufficient in formation 
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provided by  design t eams such as lack o f ac curate, m eaningful a nd c omprehensive 

schedule of  w orks, dr awings, s pecifications and Bill o f Quantity (BOQ) for t ender is 

mentioned as the major reason for the poor performance. 

Few respondents (6%) l abel t he practice very b ad. Hence, t he co ntactors need proper 

information technology system for recording data and for the cost estimation process. In 

addition t o this, t hey have t o b e genuine, t ransparent and c ommitted for a ttaining th e 

desired performance of local cost estimating practice. 

Table 4.8 Percent distribution of contractors according to their performance 

Variable Contractors 
    

  No. % 
    

Performance of the local 
cost estimating practice 

Very Good  0           0 

Good 33 48 

Bad 32 46 

Very bad 4 6 

Total 69 100 
 

 B). Competence of local contracting companies in cost estimating practice 

Proper cost estimation system is vital to achieve the three major goals of project delivery 

such as optimizing cost, attaining the desired quality and minimizing delays. Majority of 

the contractors (67%) feel their companies are competent to achieve the desired goals of 

cost, t ime and quality pa rameters using pr oper c ost e stimating system. However, t he 

researcher has reservations on this suggestion because there is still lack of awareness in 

using m odern e stimating techniques. I n a ddition t o t his, t here i s f inancial as w ell as 

professional incompetency of the contracting companies.  

On t he ot her ha nd, 29 % of the r espondents consider t heir c ompanies as i ncompetent, 

where 20% of t hem emphasized that shortage of s killed professionals and l ack of 

guidelines ( established st andards) a re the m ain r easons for t he i ncompetence o f t heir 

company i n a chieving the above mentioned m ajor goa ls. T he r emaining 9%of t he 

respondents consider lack of diligence by estimators due to insufficient time as the main 
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reason behind the problem of their companies’ competency. One respondent suggested 

that being too eager to get the work without considering the consequences of the risk and 

without ha ving s ufficient know ledge of  t he pr oject is the major dr awback that ca uses 

incompetency of his company. Only few respondents (4%) consider their companies as 

very incompetent. 

Table 4.9Percent distribution of contracting companies according to their 

competence 

Variable Contractors 
    

  No. % 
    

Competence of local 
contracting companies 

in cost estimating 
practice 

 
Very competent   0 0 

Competent 46 67 

In Competent 20 29 
 
    Very Incompetent 3 4 

 Total 69 100 

4.2.4. Detail cost estimating 

 A).Tools used for detail cost estimation of building work item (direct cost) 

As shown on table 4.8, the majority of the respondents report that detailed analysis for 

all e lements of  bui lding work i tems i s the most important and mostly used tool in bid 

estimating practice. T his t rend m ay b e r eferred t o t heir d esire t o g et m ore accu rate 

estimate and minimize risk and errors. This comes in line with the research outcome of 

Abraham ( 2008) that reports100% of t he r espondents use detailed analysis f or c ost 

estimating in Ethiopia. I n other observation, the l east u sed t ool by t he r espondents in 

calculating the cost es timate is u sing t he p rice for t he same i tem r ate from a p revious 

project. This may be referred to the f luctuation in material prices and the instability of  

market situation in Addis Ababa which affects much the item prices. 
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Table 4.10 Degree of necessity and usage of estimating the item tools 
 

     Necessity Degree Usage Degree 
 

  

Tool 
        

 

    N SN UN U O R 
 

        
 

Using the same item rate from No. 22 34 13 42 20 7 
 

Previous 
projects. 

         
 

  % 32 49 19 61 29 10 
 

        
 

Using detailed analysis only for No. 38 19 12 50 19 0 
 

Big value items. 
        

 

 % 55 28 17 72 28 0 
 

        
 

Using detailed analysis for all 

Components of single item 

 

No. 54 15 0 48 19 2 
 

       
 

% 78 22 0 70 28 3 
 

Calculating all secondary elements  

of  materials  for  every item 

No. 27 32 10 12 35 22 
 

       
 

% 39 46 14 17 51 32 
 

       
 

           
 

(N = Necessary, S.N. = Somehow Necessary, 

UN=Unnecessary) (U = Usually, O = Occasionally, 

R=Rarely) 

Table 4. 10above also i ndicates that 3 9% o f t he co mpanies co nsider the ca lculation o f 

secondary elements o f m aterials f or each  item n ecessary. 5 1% o f t he r espondents 

occasionally cal culate t he seco ndary el ements o f material f or each  i tem i nstead o f 

calculating for a ll it em elements w hich m ay be d ue t o t he l imited t ime av ailable f or 

estimating. H owever, t his pr oblem may be  a lleviated by u sing c omputerized s oftware 

that can minimize the time taken for cost estimation and also by hiring more experienced 

professionals in cost estimating of building projects.  

 B). Estimation of indirect costs (Site and General overhead costs) 

 
Table 4. 11 shows the m ajority o f r espondents cal culate the si te o verhead co st as a 

percentage of the project’ total cost. 
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Table 4.11Percentage distribution of contractors in calculating site over head 

 Variable Contractors 
 

    
 

  No. % 
 

    
 

Calculating As  % of direct costs 57 83 
 

site 
   

 

As a lump sum 0 0 
 

overhead 
   

 

In details as specified in bid documents. 12 17 
 

    
 

 Other  0 0 
 

    
 

The total number of respondents=69 contractors. 
 

Table 4.12 illustrates that few respondents estimate the general overheads as required by 

tender documents, where the majority of them est imate the overheads as percentage of 

total project cost, and none of the respondents calculate the overhead as a lump sum. The 

researcher b elieves t hat i n t his cas e most co ntracting co mpanies i nclude t he g eneral 

overheads in the profit margin. 

Table 4.12Percentage distribution of contractors in calculating general head 
 

 Variable Contractors 
 

    
 

  No. % 
 

    
 

Calculating As a % of direct costs 60 87 
 

general 
   

 

As a lump sum 0 0 
 

overhead 
   

 

In details as specified in bid documents. 9 13 
 

    
 

 Other 0 0 
 

    
 

The total number of respondents=69 contract 
 
Considering table 4.11 and table 4.12, as Abraham (2008) states that the site and general 

overhead costs unless estimated properly, can challenge contractors. He also reports that 

over-estimation of these costs may result in high tender prices which force contractors 

out of competition during bid and under-estimation on t he other hand can hamper them 

from realizing sufficient profit. However, as to the point of view of the researcher, more 

contractors h as to cal culate site a nd general over h ead i n d etails as sp ecified i n b id 

document . 
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 C. Database 
 
Table 4.13 illustrates that the most important and mostly used tool in estimating process 

is building materials database. However, they use labor and plant database more or less 

occasionally. T his result m ay b e r eferred to the f act t hat i n Addis A baba building 

material price fluctuates highly due  to the country’s fast g rowth in  construction sector 

rather t han l abor a nd pl ant pr ice. Moreover, r egarding c ontractors' op inion, the 

importance of  bui lding material database is ra nked first; labor database second; pl ant 

databases t hird and the f ourth is subcontractors' database. R egarding the frequency o f 

updating the database, the results show most contracting companies believe that updating 

the database when estimating new project is the most important tool and the majority of 

them usually use this tool (see table 4.13). It seems that contractors find it more practical 

to consider updating database at the beginning of estimating new project rather than any 

other time. However, it is necessary to update the database consistently with in specified 

time to i mprove t he e fficiency an d ef fectiveness o f t he cost es timation p rocess i n 

building projects. 

Table 4.13 Degree of necessity and usage of the database 
 

  Necessity Degree Usage Degree 
 

Tool 
       

 

 N SN UN U O R 
 

        
 

Building materials database 
No. 66 2 0 54 13 2 

 

       
 

% 96 4 0 78 49 3 
 

        
 

Building labor database 
No. 58 11 0 27 38 4 

 

       
 

% 84 16 0 39 55 6 
 

        
 

Building plant database 
No. 45 20 4 22 39 8 

 

       
 

% 65 29 6 32 57 12 
 

        
 

 
Building subcontracting database 

No. 32 28 9 12 20 37 
 

       
 

% 46 41 13 17 29 54 
 

       
 

Updating the database due to a 
noticeable change in prices 

No. 47 22 0 20 11 38 
 

       
 

% 68 32 0 29 16 55 
 

        
 

Updating the database when 
estimating a new project 

No. 55 13 1 52 14 3 
 

% 80 19 1 75 20 4 
 

       
 

Updating the database directly due 
to any changes in prices  

No. 50 15 4 24 15 30 
 

       
 

% 72 22 6 35 22 43 
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(N = Necessary, S.N. = Somehow Necessary, Un=unnecessary) 

U=Usually, O = Occasionally, R=Rarely) 

 D. Risk factor 

Table 4.1 4 shows the majority o f co ntracting companies cal culate the ris k factor in a  

balanced w ay, w hile some o f t hem under-estimate i t an d f ew over-estimate th e ris k 

factor. 

However, a s t o the researcher’s ob servation, mainly due  to di fficulties i n identifying, 

forecasting and quantifying potential risks, the contractors fail to introduce allowance for 

risks in  th eir f inal te nder price properly and t his m ay be  one  of  t he major factors 

responsible for inaccuracy of cost estimates.  

In addition to this, according to Abraham (2008), the effort by the contractors to gather 

information on possible risks and uncertainties is low and the common method employed 

by these contractors for incorporating risk allowance is adjusting or increasing the mark-

up or profit margin.  

Table 4.14Percentage distribution of contractors in calculating risk factor 

 
 Variable Contractors 

 

    
 

  No. % 
 

    
 

Calculating more than it should be 4 6 
 

risk factor 
   

 

In balanced way 50 72 
 

    
 

 less than it should be 15 22 
 

    
 

 No estimation for Risk  0 0 
 

    
 

The total number of respondents=69 contractors. 
 

In l ine w ith th is, according t o  K halafallah (2002), t he researcher also categorized t he 
risk factors that cause the contractor’s potential losses in six groups namely:  

1) Construction risk  

2) Financial and economical risk 

3) Design risk 

4) Natural risk 

5) Management risk 

6) Legal risk 
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1. Construction risk factor 

Table 4.1 5 and f igure 4.3i llustratethat poor labor a nd e quipment pr oductivity ha s the 

highest percentage of all other factors indicating an acute shortage of skilled manpower 

in t he construction sector. Thus, t his f actor should be  t aken seriously when e stimating 

the c ontingencies dur ing c ost e stimating. F urthermore, site s afety should also be 

seriously considered to provide an  estimate w hich can  r educe an ticipated decrease in 

contractor’s profit and loss in skilled manpower. 

Table 4.15Average contribution (%) of potential loss to construction risk factor 

 

Item Factor 

Average 
Percentage to the 
Group's Losses

A
Poor labor and equipment 
Productivity 35%

B Poor Site Safety 25%

C
Difficulty to access the site 

(very far, settlements) 20%
D Quality Problems 20%  

The following figure will give more figurative explanation of the result. 

 

Figure 4.3: The average percentage contribution of each construction risk factor to 
its group's potential total losses 

35%

25%

20% 20%

0%

5%

10%

15%

20%

25%

30%

35%

40%

Poor labor and 
equipment Productivity

Poor Site Safety Difficulty to access the 
site (very 

far, settlements) 

Quality Problems

Av
er

ag
e 

Co
nt

ri
bu

ti
on

 to
 th

e 
Gr

ou
p'

s 
Lo

ss
es

 



Evaluation of the Cost Estimating system of Building 
Contractors in Addis Ababa 

 

Msc Thesis - AAU, Department of Civil Engineering: Construction Technology & Management Page 64 
 

2). Financial and economical risk 

Table 4.16and figure 4. 4 i ndicates that inadequate c ash f low a nd de layed pa yment i n 

contract has the highest average percentage on potential loss of contactors’ risk. This can 

result from exceeding the capacity of work suitable for the contractor's firm, unrealistic 

program ( time sch edule) an d f aults i n p reparing a nd submitting t he i nvoices 

(Khalafallah,2002).This financial and economic risk which is associated with escalation 

of m aterials p rice i s th e major ris k item considered by t he contractors seriosly to ge t 

accurate cost estimates. 

Table 4.16Average contribution (%) of potential loss to financial and economical 

risk factor 

Item Factor

Average 
Contribution to 
the Group's 
Losses

A Inadequate Cash Flow 30%

B
Delayed payment in 
contracts 25%

C
Underestimation of Direct 

Costs 25%

D 

Defaults by 
Subcontractors and 
Suppliers 20%  

 

Figure 4.4: The average percentage contribution of financial and economical risk 
factor to its group's potential total losses 
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 3. Design risk factor 

Table 4.17 and figure 4.5illustratethat insufficient detailing such as unclear drawings and 

specifications, ambiguities, di screpancies and o missions i n t he c ontract doc uments as 

well as design errors in w hich t he c ontractor p articipates a s a d esigner o n temporary 

works an d st orage a reas h ave the highest pe rcentage c ontribution considering de sign 

related risk factors. Hence, the designers’ team should be aware of these risk factors so 

as to  p rovide th e d etailed in formation o f th e c ontract s trictly a nd a ccurately w ithout 

negligence. 

Table 4.17 Average contribution (%) of potential loss to design risk factor 
 
Third: Design related risks 

Item Factor 

Average 
Contribution to the 
Group's Losses

A Insufficient Detailing 24%

B Design Errors 24%

C Design Changes 19%

D 

Not coordinated design 
(structural, mechanical, 
electrical, etc.) 17%

E Inaccurate quantities 16%
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Figure 4.5: The average percentage contribution of each Design risk factor to its 
group's potential total losses 

 
4. Natural risk factor 

Table4.18and figure 4.6 show natural disasters like earthquake, collapse and slide of land 

have hi gh risks w hich are t he c atastrophic events t hat m ight oc cur dur ing the 

construction of a project. Contracts usually address these risks and minimize their effects 

with insurance or clauses. However, without a co ntract clause addressing natural r isks, 

the c ontractor f inds hi mself confronted by  the co mplete r isks and so considering 

contingency is the only methodology for him to manage these risks (Khalafallah, 2002). 
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Table 4.18Average contribution (%) of potential loss to natural risk factor 

Fourth: Natural Risks 

Item Factor

Average 
Contribution to 
the Group's 
Losses

A Earthquake 28%

B 
Collapse and Land 
Slide 23%

C Fire 19%

D Floods 16%

E Rainy weather 14%  

 

Figure 4.6: The average percentage contribution of each natural risk factor to its 
group's potential total losses 
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minimum c ost. Ambiguous pl anning due  t o project c omplexity a nd l ack of  pr oper 

resource management system has also greater risk than the remaining factors. Therefore, 

contractors must b e aw are o f al l r esources that they might ne ed f or a ny pr oject a nd 

should u tilize al l r esources effectively an d ef ficiently. It is w orth n oting th at p roper 

scheduling is the key to utilize project resources otherwise the project cost will increase 

and may result in time delay and poor quality of the project delivery. 

Table 4.19Average contribution (%) of potential loss to management risk factor 
 

Item Factor 

Average 
Contribution to 
the Group's 
Losses

A 
Poor communication 
between involved parties 26%

B Resource management 21%

C 
Ambiguous planning due to 

project complexity 19%

D
Information unavailability 
(include uncertainty) 17%

E
Changes in management 
ways 17%

Total 100%
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Figure 4.7: The average percentage contribution of each management risk factor to 
its group's potential total losses 

6. Political and legal risks 

Table 4. 20 and figure 4. 8 illustrate that difficulty t o ge t permit a nd delayed d ispute 

resolutions have the highest risks of al l political and legal risks. As Khalafallah (2002) 

points out, most o f t hese r isks a re sh ared b etween t he co ntractor an d t he o wner. The 

government pol icy, rules a nd r egulations should e ncourage alleviating the pr oblem of  

political and legal risks concerning difficulty to get permit in particular and all risks in 

general. There should be clear and precise legislative agreement. 

In line with this, as Hendrickson(2000) states it is  important for the owner to use legal 

counselors as a dvisors to m itigate conflicts be fore t hey h appen r ather t han t o w ield 

conflicts as  w eapons a gainst o ther p arties. He also p oints out t hat the owner s hould 

recognize the more enlightened approaches for mitigating conflicts and unforeseen risks 

using arbitration, mediation and other extra-judicial solutions for disputes among various 

parties.  

 

26%

21%

19%
17% 17%

0%

5%

10%

15%

20%

25%

30%

Poor 
communication 

between involved 
parties 

Resource 
management 

Ambiguous 
planning due to 

project complexity 

Information 
unavailability 

(include 
uncertainty) 

Changes in 
management ways 

Av
er

ag
e 

Co
nt

ri
bu

ti
on

 to
 th

e 
Gr

ou
p'

s 
Lo

ss
es

 



Evaluation of the Cost Estimating system of Building 
Contractors in Addis Ababa 

 

Msc Thesis - AAU, Department of Civil Engineering: Construction Technology & Management Page 70 
 

Table 4.20Average contribution (%) of potential loss to political and legal risk 
factor 
 
 Fifth:Political and legal Risks 

Item Factor

Average 
Contribution to 
the Group's 
Losses

A Difficulty to get permit 23%

B 
Delayed dispute 
resolutions 23%

C 
Ambiguity to work 
legislations 19%

D 

No specialized 
arbitrators to help settle 
fast 19%

E
Legal disputes during the 
construction 16%

Total 100%  

 

Figure 4.8: The average percentage contribution of each legal risk factor to its 
group's potential total losses 
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4.2.5. Factors affecting cost estimating  

Table 4. 21 shows that almost all respondents (96%) agree tender pe riod a nd m arket 

condition have been f requently affecting cost estimates on bui lding projects. This may 

refer to  the lim ited a mount o f tim e d edicated to t ender and hi gh i nflation of  b asic 

material price including cement, aggregate and rate for equipments. 

Secondly, t he majority o f th e c ontactors (94%) agree complexity of  de sign a nd 

construction affect co st est imates f requently. According t o budisuanda ( 2011), 

complexity of design and construction can greatly increase the cost of the project. These 

conditions may include renovations, heavy loading, hazardous materials etc. Renovation, 

especially if it requires altering or moving structural components, can be costly because 

it necessitates demolition as well as rebuilding. 

The 3rdfactor (th e n umber o f c ompetitors in th e m arket) a s m entioned b y m ost of the 

respondents (91%) affects cost estimates frequently. Lack of competition often leads to 

higher bid prices and generally, projects that are tendered during a period of time when a 

large n umber o f c ontractors are a vailable b id more c ompetitively (Transport, 20 13). 

Budisuanda (2011) pointed out that the competition among contractors in the area where 

the p roject is b eing co nstructed w ill al so af fect t he co st o f t he p roject and t he m ore 

qualified contractors, the greater the potential for competitive pricing and the lower the 

construction cost. He also stated that i f the project is awarded to the low bidder, there 

may be real problems getting a  quality project built and in this case, the drawings and 

specifications must be specific enough t o c onvey t o the contractor t he l evel of  qua lity 

expected. 

The 4th factor (project duration) is mentioned by most of the respondents (87%) as one of 

the factors affecting cost est imation. It has  an impact on  the r esources required for the 

project a nd affects the pricing o f p reliminaries including s ite overheads and general 

overheads (Akintoye, 2000).The effect of contract period or the estimated duration of the 

project should be evaluated while determining the mark-up amount and it is obvious that 

the larger the contract period, the higher the uncertainty of the occurrences of unforeseen 

events that may affect the accuracy of the estimate (Abraham, 2008). 
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The 5 th factor (Method/techniques of  construction) is  mentioned by most r espondents 

(84%) as o ne o f t he f actors af fecting co st estimation. It is c onsidered t hat technical 

complexity of bui lding c onstruction affects c ontract dur ation a nd c onsequently t he 

construction cost. As t o t he opi nion of  t he r esearcher, it i s obvi ous t hat method of  

construction is an important variable in determining the appropriate cost estimation and 

the better the method of construction the more successful and accurate in completing the 

project.  

The 6th factor (availability and supplies of labor and materials) is reported by most of the 

respondents (82%) as a factor affecting cost estimates. This may be referred to the fact 

that the non-availability of raw materials and labor supply causes an increase in material 

prices and labor costs resulting in project delays and cost overrun. 

The 7th factor (project team’s experience of the construction type) is mentioned by 80% 

of the respondent as a factor affecting cost estimation. The project team’s experience on 

site work is important as it determines the level of efficiency achieved on a construction 

site a nd c onsequently, t he profitability of  t he project. T he experienced team av ailable 

within th e company i n terms of  qua lity and qua ntity m ust m atch the pr oject type a nd 

quality e xpectation. Hence, i t is  w orth n othing that the b etter th e p roject e xperienced 

team, the more accurate and reliable the cost estimates will be. 

The 8th: quality and flow of information is reported by more than half of the respondents 

as a f actor a ffecting c ost e stimation. T he be tter t he qua lity a nd f low of  i nformation 

provided by the consultant, the more accurate and reliable the cost estimate. In this case 

the consultant should be well experienced and qualified in supplying detail information 

during tender stage.    

The 9thand10th factors: site constraint (access and storage limitation) and type of structure 

(concrete, steel, masonry, etc.) are agreed by almost ha lf of  t he r espondents as f actors 

affecting cost estimates in building projects frequently since these variables have direct 

consequences f or t he production performance on s ite a nd negatively af fects the 

profitability of a particular project(Akintoye, 2000). 
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The 11 thfactor: Geographical location of  pr oject is mentioned by s lightly ha lf of  t he 

respondents (46%) as a factor affecting cost estimation. The project location, whether in 

a densely populated area (urban) or sparsely populated (rural) area, should be considered 

in e stablishing bi d prices (Department o f Transport, 20 13). As pe r t he opi nion of 

researcher, remoteness, landform and other factors of geographical location of site must 

be analyzed completely for cost elements that are unique to the location since it has the 

great effect on the cost estimate. 

12thand 13th factors: M ethod of P rocurement (traditional, de sign a nd build, e tc) and 

clients’ financial situation and budget are mentioned by less than half of the respondents 

as f actors a ffecting co st estimate. I n view o f t he r esearcher, i f t hese t wo f actors ar e 

handled, considered and evaluated properly before hand, they may result in successful 

cost estimation p romoting p rofit for t he c ontractor and a chieving t he de sired quality 

within th e e xpected t ime lim it o f the bui lding p roject. H owever, t he ef fect can  b e t he 

opposite if handled vice-versa. 
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Table 4.21Factors affecting cost estimates 
 

The Factor  V.F F ∑ V.F So Se N.A 
 

    + F    
 

Complexity of design and construction 
No. 22 43 65 4 0 0 

 

       
 

% 32 62 94 6 0 0 
 

        
 

Method /techniques of construction 
No. 8 50 58 11 0 0 

 

       
 

% 12 72 84     16 0 0 
 

       
 

Tender period and market condition 
No. 55 11 66 3 0 0 

 

       
 

% 80 16 96 4 0 0 
 

 
       

 

Clients financial situation and budget 
No. 5 14 19 48 2 0 

 

       
 

% 7 21 28 72 3 0 
 

Availability and supplies of labor 
and materials 

No. 17 39 56 12 1 0 
 

       
 

% 25 57 82 18 1 0 
 

  Project team’ s experience of the 
construction type 

No. 20 35 55 9 5 0 
 

       
 

% 29 51 80 13 7 0 
 

  Project duration 
No. 39 21 60 7 2 0 

 

% 57 30 87 10 3 0 
 

Geographical location of project No. 2 30 32 37 0 0 
 

% 3 43 46 54 0 0 
 

Site constraint - access and storage 
limitation 

No. 8 28       36 33 0 0 
 

% 11 40 51 49 0      0 
 

Quality and flow of information  
 

No. 5 31 36 18      15 0 
 

% 7 45 52 26 22 0 
 

Method of procurement(traditional, design 
and build ,etc) 

No. 0 25 25 32 10 2 
 

% 0 36 36 46 14 3 
 

Type of structure (Concrete, steel, 
masonry, etc.) 

No. 14 20 34 30 5 0 
 

% 20 29 49 43 7 0 
 

Number of competitors in the market 

No. 50 13 63 6 0 0 
 

% 72 19 91 9 0 0 
 

 
(V.F= Very Frequently, F=Frequently, So=Sometimes, Se= Seldom, N.A= Not at all
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4.2.5. Cost Estimating Process 

 A).Degree of necessity and using pricing tools in general 

In this part, there are ten pricing tools forwarded to the respondents by questionnaire and 

the results and discussions concerning these are as follows; 

Table 4. 22 shows t hat the majority of r espondents consider detailed drawings and 

specifications necessary and usually use this tool during the estimation process.22% of 

the contractors say that they use detailed drawing and specifications occasionally. This 

may be due to the negligence of the designers to provide clear and detailed or complete 

drawings su ch as embedment’s, r einforcing ba rs, w all ope nings, pi pes and cab le t ray 

routing. As to the opinion of the researcher, this problem (drawback)of negligence of the 

designers should not occur and estimators should use detail drawings and specifications 

consistently. 
 
Table 4.22 also illustrates that the majority of contractors believe assessment of risk and 

profit is necessary and usually use these tools.  

This table also illustrates that the majority of respondents consider good understanding 

of the magnitude and the scale of the project as necessary in cost estimating process and 

usually, most of them use it.  

Similarly, 80% o f the contracting c ompanies consider preparing d etail e stimate as 

necessary, but only 55% of  the respondents u sually us e t his t ool in t ender estimating. 

This result may be related to the limited time available for estimating process. 

Surprisingly, le ss th an t wo th ird o f the respondents (61%) considered s ite vi sit du ring 

estimating p rocess as necessary although this t ool is  indispensable in c ost e stimating 

process. And a lso 23 % of  t he r espondents s aid t hat t hey use these to ols occasionally 

because this may be due to the limited amount of time given for tender process or to the 

fact that most projects which are executed are small in size and values (total cost). 

 
The r esults on t able 4.22 also show t hat about half of  c ontracting c ompanies consider 

that examining t he pr oject de sign is necessary b ut 58% of t hem us ually us e t his t ool. 

This result d emonstrates that the least important to ol in  estimating i s e xamining t he 
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project de sign. T his m ay be  due  to t he r eason t hat most p roject’s d etail d esign a nd 

working dr awings a re prepared a nd gi ven to  the c ontractor a fter th e a ward o f the 

contract. Hence, t he estimators are f orced t o use a ssumptions, pa st e xperience, a nd 

creative visualizations of the construction building but these reasons may be the causes 

for the inaccuracy of cost estimates. Therefore, the designers should prepare and provide 

clear, accurate, detailed a nd complete drawings and sp ecification b efore t he bidding 

process to the owner/client. 

 

Table 4.22also shows that 77% of respondents consider assessment of project overhead 

necessary but 72%of t hem usually p ractice th is to ol w hile 68% of  t he respondents 

consider assessment of general overhead as necessary tool but less than half of them 43% 

usually use this tool.  This indicates the low awareness of contractors about the overhead 

cost which has a noticeable effect on project cost especially in building projects. 
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Table 4.22 Degree of necessity and using of pricing tools in general 
 
     Necessity Degree Usage Degree 

 

 

Tool 
              

 

    N   SN    UN  U O R 
 

                
 

 
 Detailed Drawings and 

specifications No.   65   4   0  54 15 0 
 

  %  94  6    0  78 22 0 
 

 Good understanding of the 
magnitude and the scale of the 

project 

No.  58  11       0  56     13 0   

 %  84  16    0  81 19 0 
 

 

Site visit during estimating process 

No  42  20   7  49 16 4 
 

 %  61  29  10  71 23 6 
 

 

Quantity survey 

No.  38  29  2  50 16 3 
 

            
 

 %   58   38   3  72 23 4 
 

                
 

 

Examine the project design 

No.  35  28  6  40 24 5 
 

            
 

 %  51  41  9  58 35 7 
 

             
 

 

Structuring the estimate 

No.   50   16     3  42 17 10  
               

 

 %  72  23  4  61 25 14 
 

             
 

 

Preparing detail estimate 

No.  55  12  2  38 15 16 
 

            
 

 %   80   17      3  55 22 23 
 

                
 

 

Assessment of project over head 

No.   53   15   1  50 16 3 
 

 %   77   22   1  72 23 4 
 

 

Assessment of general over head 
No.   46   21   2  30 24 15 

 

 %   68   29   3  43 35 22 
 

  

Assessment of  Risk and Profit 
No.   60   5   4  51 16 2 

 

 %   87   7   6  74 23 3 
 

(N = Necessary, S.N. = Somehow Necessary, UN 

=Unnecessary) (U Usually, O = Occasionally, R=Rarely) 
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B). Shortcomings in skills, knowledge and data in cost estimating 

Table 4.23shows, the majority of the respondents (84%) show their agreement that there 

are deficiencies in skills, knowledge and data in cost estimating. It has to be noted that 

almost a ll respondents acknowledge t hese problems that hi nder t he pr ofession. T he 

estimator s hould b e c apable o f e stimating a ccurately th e c onstruction cost in  o rder to  

perform well in the business with reasonable profit without compromising quality. The 

highest dissatisfaction shown by contractors may be emanated from their challenges in 

staying in business with sufficient cash flow. The majority of the 84% of the respondents 

stress lack of s ite kno wledge of construction pr ocess by estimators and poor tender 

documentation, pa rticularly BOQ is t he main reason f or t he cause of shortcomings i n 

skills. Only16% of the contractors believes there are no deficiencies in skills, knowledge 

and d ata in co st es timating process. A s to t he researchers’ point of  view, these 

shortcomings in skills, knowledge and data are the key problems to be solved in order to 

improve t he c ost e stimating p ractice i n achieving t he required quality, e stimated time 

and to minimize cost overrun. 

 

Table 4.23 Shortcoming in skills, knowledge and data in cost estimating 

 

 Variable  Contractors 
 

      
 

    
No 

 
 

   % 
 

Shortcoming in  
skills,  knowledge 
and data in cost 
estimating 

  
Yes         58 

 
 

 

84 
 

No 11 16 
 

  
69 100 

 

  Total 
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CHAPTER FIVE 
 

CONCLUSION AND RECOMMENDATIONS 
 

This c hapter is co mprised of conclusions and r ecommendations that c onform t o t he 

research o bjectives by c onsidering t he r esults, analysis and di scussions. The r esearch 

carried out  ha s s hown s ome o f t he problems asso ciated w ith t he existing local 

contractors’ co st est imating sy stem. The recommendations drawn f rom t he evaluation 

may help the local contractors to improve their practices in cost estimating in particular 

and the national construction industry in general. It also introduces recommendations for 

further researches concerning cost estimation. 

5.1 Conclusions 
1. Cost estimating sy stem used by t he local bui lding c ontractors s eems t o ha ve some 

drawbacks due t o t he shortage of s killed p rofessionals and t echnicians, lack of  

diligence by estimators due to insufficient time and lack of guidelines or established 

standards to follow during estimating process. 

2. Local building contractors’ competence with regard to three major goals (optimizing 

cost, m aintaining the desired q uality a nd minimizing de lays of  pr oject de livery)is 

perceived by the majority of the respondents as more or less competent. However, as 

to the researcher’s observation, there are some major drawbacks such as shortage of 

experienced, qualified o r skilled professionals and lack of  c omputerized da tabase 

system that affect their competence negatively.  

3. Most contractors are interested in using detailed analysis for all components of single 

items which are advantageous in getting accurate cost es timates. However, 55% of  

them use detailed analysis only for big value items which may be due to limited time 

available f or t ender. T his i s a major drawback t hat af fects the accu racy o f co st 

estimation. However, this problem can be solved by using cost estimating software to 

alleviate the shortage of time for cost estimation. 

4. In estimating site and general overhead costs, the estimators should consider not only 

their profit but also the quality of work with the scheduled time. 

5. The m ajority of  t he r espondents agree on t he i mportance and n ecessity of us ing 

material database in cost estimating especially the building material database. They 
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also consider updating the database when estimating new projects as very important. 

However, t hey s hould upda te the da ta ba se consistently w hether there a re ne w 

projects or not. 

6. All co ntractors co nsider t he r isk f actor as relatively high i n building construction 

project in  Addis A baba. However, m ost o f co ntracting co mpanies co nsider 

calculating the risk in balanced way because of the high competition in bidding. But, 

it s hould b e c onsidered s eriously a nd c alculated a ccurately by i dentifying t he r isk 

factors properly. 

7. The m ajority of co ntractors ag ree t hat co nstruction risks especially poor labor a nd 

equipment productivity lead them to heavy potential losses. Also, from the list of risk 

factors, natural risks such as earthquake, collapse and landslide of the land causes the 

contractors heavy losses. The results also indicate that quality problems, defaults by 

subcontractors an d su ppliers cau se smaller l osses a s m entioned by m ajority of  t he 

respondents .This implies that the local practice gives much lower attention to quality 

issues. However, this factor of construction risks should be considered and handled 

very seriously so as to attain the desired quality of the building construction. 

8. Most of  c ontracting companies c onsidered tender pe riod, market c ondition, 

complexity of de sign a nd c onstruction a s some of  t he ma in factors af fecting cost 

estimating. Another important factor that affects cost estimation of building projects 

is n umber of c ompetitors in  th e m arket and pr oject t eams’ experience for the 

construction type as mentioned by most contracting companies. 

9. The majority of respondents indicate that good understanding of the magnitude and 

the sc ale o f t he p roject an d assessment o f r isk an d p rofit al lowance are necessary 

tools in cost estimating process. 

10. Even though some of the respondents disagree with the existence of shortcomings in 

skills, knowledge and data for cost estimating in Addis Ababa, many of them agree 

that the shortcomings in skills such as lack of detailed site knowledge in construction 

process by estimators and poor tender documentation, particularly BOQ are the key 

factors. Also, some of the respondents stress that lack of college courses about cost 

estimating in building construction as a d edicated su bject is the cau se f or t he 

shortcomings. 

11. Moreover, the practice requires raising awareness and creating progressive change of 

attitude in all involving parties in building construction. The cost estimating system 
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should be taken seriously by the contracting companies in order to be competitive so 

as to deliver the project with the desired quality and the estimated time without cost 

overrun. 

5.2. Recommendations 
1. The Ethiopian c ontractors A ssociation in c lose cooperation with e xperienced 

professionals should focus more on pr eparing standard guideline specifically in cost 

estimating. This will help in improving the effectiveness and efficiency of the local 

contractors in cost estimating of building projects and may increase the capabilities 

of qualified professionals in using these estimating guidelines. 

2. Intensive t rainings, workshops and seminars should be  a rranged by cost est imating 

experts to manage t he pr oblems that a rise f rom l ack o f sk ill, aw areness and 

knowledge. Where the losses i n quality cost and time delay could s ubstantially be 

reduced or  a voided t hrough pr oper cost es timating system. These w ill in-turn 

promote the competence of the national construction sector as well.  

3. Attaining accurate est imate i s naturally based o n r ealistic i nformation. H ence, it is  

recommended that each contracting company continuously keeps records and update 

using price index for all cost related data not only for building materials and building 

historical database. This unique database should be  the main source of  information 

that will be used in estimating future projects. 

4. While considering risk factor as an important element in the bid price, the estimator 

should calculate risk fa ctors and p rofits separately. T his enables the c ontractors to  

estimate the risk factor and profit in more accurate way. Hence, the contractor can be 

benefited and be in a better position to win the bid since it decreases the possibility of 

loss and increases the possibility of gaining the desired profit without compromising 

the quality, time schedule. 

5. On-site training programme has to be provided for the cost estimators to gain on-site 

experience of c onstruction pr ocess by e xperts of  t he f ield s ince lack o f si te 

knowledge in construction process is the major reason for shortcomings in skills and 

reliable data for cost estimating in Addis Ababa. 

6. Contractors are re commended to  c oordinate th eir e ffort to  convince the concerned 

body of  t he government t o r egulate the in flation on m aterial, l abor and e quipment 

costs. 
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7. It is recommended that the contractors should visit the project s ites and thoroughly 

evaluate contract doc uments be fore s ubmitting t heir t enders. Mo reover, t he public 

employers are advised to arrange pre-bid meetings with all interested contractors and 

discuss about the identified and expected risks of the project.  

8. In order to improve accuracy during cost estimating process in building project, it is 

very important to consider time value of money with an inflation adjustment to the 

cost of the project. 

9.  The de signer s hould provide complete and co rrect drawings with sufficient 

information to minimize risky and faulty assumptions during the estimation process.  

10. Even though there is l imited tim e f or b idding p rocess, the lo cal c ost e stimating 

system still relies m ore on t he t raditional w ay of  e stimating (unit rate m ethods) 

which re quires more tim e to  d evelop e stimates. Therefore, local co ntracting 

companies are advised to develop software system for more efficient and ef fective 

estimating technique in order to address this problem and improve the accuracy of  

the estimated cost and submit the bid with in the specified date.  

11. In general, the contracting companies should give the necessary attention for proper 

cost est imating sy stem to b e co mpetitive i n the market an d acco mplish t he three 

major goals(maintaining the desired quality, minimizing t ime de lay and opt imizing 

costs ) of the project delivery. 

12. Last but not  l east, t he c ontracting c ompanies s hould be  r ational, f air, devoted, 

committed and l oyal to t heir p rofession a nd d uty t o w ork not  onl y f or t heir ow n 

profit but  also f or the sat isfaction of t he end us ers and f or t heir c ountry’s 

development. 

5.3. Recommendation for Further Studies 
 Development of  computerized so ftware ai ming at  f acilitating cost est imates 

performed by local contractors. 

 Assessment of cost control variables of building construction in Addis Ababa. 

 Assessment o f t he risk a nd c ontingencies in estimating practice of l ocal 

contracting companies. 

 Assessment o f cost estimating practices of road construction projects in  Addis 

Ababa. 
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APPENDIX 
 

QUESTIONNAIRE COVER LETTER 

 
ADDIS ABABA UNIVERSITY 

Questionnaires survey 

Dear Sir, 

This  is  a   que stionnaire  de signed  f or  a   r esearch  purpose  i n  A ddis  A baba  

University  Institute  Technology, a t the P rogram o f C onstruction T echnology and 

Management. The questions are prepared for the requirement ofthepartial fulfillment of 

theM.Sc. degree program under the title of Evaluation on the Cost Estimating System 

of Building Contractors in Addis Ababa.Thus, your responses to the questions would 

be kept confidential and be used only for academic purpose. 

Therefore, please b e h elpful an d give p recise an d co rrect an swers t o the f ollowing 

questions. The r esponses will be used for s tudy pur poses only a nd pe rhaps for further 

recommendations to improve similar works in the future.  

The  pur pose  of   t his  questionnaire  is  to  investigate  the  ac tual  practices  o f  cost 

estimating systemof building projects in Addis Ababa. 

Research objectives 

 Identify t he major s hortcomings, de ficiencies a nd l imitations of  t he cost 

estimating system used by local contractors. 

 Explore some factors t hat i nfluence t he accu racy o f co st est imates o f b uilding 

project cost in Addis Ababa. 

 Evaluatethe cost estimating current practice in promoting the competence of local 

building contractors. 

 Provide the l ocal c ontracting companies with a s tructured approach or ways t o 

minimize the problems such as time delay, delivering poor quality andsuffering 

in bankruptcy. 

 

  I thank yo u i n a dvance f or gi ving your  pr ecious t ime to f ill th e q uestionnaire a nd 
returning them back on time. 
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Section 1 .General Organizational Information 

Tick (√) “ONLY ONE” of the answers provided  

1. Company name      ____________________ 

2. Year of establishment ____________________ 

3. Class of the company    

   a).Building Contractor    Grade I    Grade II  Grade III 

        b).General Cont                Grade I           Grade II          Grade III 

4. Average t otal num ber of  P ermanent e mployees i n yo ur c ompany dur ing 5 y ears 
________ 

5. Average executed Building projects during 5 years  

           1-10 pr ojects    11-20 projects      21 -30 p rojects   31-40 pr ojects   
  more than 40 

6. Value of executed projects during the last five years (in million Birr) 
 
   Less than or equal 1      1.1-3.0   3.1-5.0    5.1-7.0   above 7.0 
 
7. General experience of the person in charge of estimating process 
 
   1-3 year’s    4-6 years’    7-10 years’        more than 10 years 

  Others (Please specify) _________________ 

8. Job title of the person charge of cost estimating  
 
           Company owner           Project manager           Site engineer          Office Engineer        

  Other (Please specify) _________________ 
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Section (2): General Questions 
 
Tick (√) “ONLY ONE” of the answers provided  

 
9. I n g eneral, how  do  you de scribe t he pe rformance of  t he local contractors i n Cost 

estimating Practice? 

          Very Good               Good          Bad           Very Bad 

Other (Please specify) ___________________________ 

If your answer is bad, what challenges may have contributed in your opinion for the poor 

competence? (Please check all that apply in your point of view) 

        Lack of competent and experienced professionals  

       Inappropriate and malpractices in the construction industry (fraud, corruption etc.) 

      Insufficient information provided of drawings and specifications by the designers 

      Lack of published price information (labor, material, equipment etc.) 

Other (Please specify) ___________________________________________________ 

10. P roper cost e stimation sy stem is v ital to  o ptimize c ost, q uality and to m inimize 

delays of project delivery. 

How do you rate cost estimating practices in Addis Ababa to achieve these goals? 

    Very Competent             Competent              Incompetent            Very Incompetent 

If it i s in competent or ve ry incompetent, what f actor(s) do you be lieve be hind t he 

problem? 

     Lack of skilled professional and technicians 

     Limited experienced professionals who involved in cost estimating  

     Lack of guidelines or established standards to follow  

     Lack of diligence by estimators due to insufficient time  

Other (Please specify) ___________________________ 
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Section (3): Estimating the Item 
 
11. To which extent you evaluate the necessity and degree of usage of the next tools in 

cost Estimating? 

Section (4): Indirect Cost 
 

12. Tick ( √) in t he c orrect c hoice in t he f ollowing f ields a ccording t o your  pr actice f or 

estimating indirect costs 

a. Site overhead costs are calculating by: 
  

    As a % of direct costs  

 As a lump sum  

    In detail, as specified in bid  

Other (Please specify) _____________________ 

b.General overhead costs are calculating by:             

         As a % of direct costs  

 As a lump sum  

    In detail, as specified in bid 
  
Other (Please specify) _____________________ 

No. Tool Necessity degree Usage degree 
        

  N
ec

es
sa

ry
 

N
ec

es
sa

ry
 sa

ry
 

 N
ec

es
sa

ry
 

so
m

eh
ow

   
  

 

U
nn
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es
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ry

 

U
su

al
ly

 

O
cc

as
io

na
lly

 

R
ar

el
y 

        

1 By using the same item rate from previous       
 Projects.       
        

2 By using detailed analysis only for big value       
 Items.       
        

3 By using detailed analysis for all components       
 of a single item (material, labor, plant,       
 subcontractor)       
        

4 By calculating all secondary elements of       
 materials for every item       
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Section (5): Database 
 
14. To which extent you evaluate the necessity and degree of usage of the next techniques 

in cost estimating  

No. Technique  Necessity degree Usage degree 
         

  

  
y 
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ow

 

U
nn
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sa
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U
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O
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R
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1 Building materials database        
         

2 Building labor database        
         

3 Building plant database        
         

4 Building subcontracting database        
        

 Updating the database due to a noticeable       

  5 change in prices        
         

 Updating the database when estimating        

  6 new project        
        

7 Updating the database directly due to any       

 changes in prices        
         

Section (6): Risk Factors  
 
Tick (√) “ONLY ONE” of the answers provided  

15. What is your opinion of estimating risk according to your practice? 

     More than it should be  

 In balanced way  

     Less than it should be.  

 No estimation for risk  
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16. What do you think contractor’s potential loss when considering construction risks? 
 
         Different Site Conditions 
 
          Quality Problems 
          Poor Productivity 
          Poor Site Safety 
          Failures of On Completion 
       Other (Please specify) ________________________ 
 
17. What do you think contractor’s potential loss when considering financial and economical 

risks? 

        Inadequate Cash Flow 
         Underestimation of Direct Costs 
         Inflation, Availability of Foreign Currency and Exchange Rate Changes 
       Defaults by Subcontractors and Suppliers 
Other (Please specify) ___________________________ 
 
18. What do you think contractor’s potential loss when considering Design related risks? 
      Insufficient Detailing 
       Design Errors 
       Design Changes 
Other (Please specify) ___________________________ 
 
19. What do you think contractor’s potential loss when considering Design related risks? 
      Earthquake 
      Fire 
      Floods 
      Collapse and Land Slide 
      Rainy weather 
Other (Please specify) ________________________ 
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Section (7):  Factors affecting Cost Estimates on Building Projects  
  
20. To which extent you evaluate the effect of the next factors on cost estimating.  

 

No. Factor Strongly 
agree Agree Neutral Disagree 

Strongly 
disagree 

 

  
 

       
 

1 Complexity of design and construction      
 

       
 

  2 Method /techniques of construction      
 

       
 

  3 Tender period and market condition      
 

       
 

4 Clients financial situation and budget      
 

       
 

  5 
Availability and supplies of labor 
and materials      

 

       
 

  6 
Project team’ s experience of the 
construction type      

 

       
 

  7 Project duration      
 

   8 Geographical location of project      
 

   9 
 Site constraint - access and 
storage limitation      

 

 10 
Quality of information and low 
requirements      

 

  11 
Project team’ s experience of the 
construction type      

 

  12 Type of structure      
 

  13 
Form of procurement and contractual 
arrangement      
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Section (8):  Cost Estimating Process 
 

21.  To which extent you evaluate the necessity and degree of usage of the next tools in cost 

estimating Process. 
 

No. Tool Necessity degree Usage degree 
        

  N
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R
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1 Working drawings and specifications       
        

2 
Good understanding of the magnitude and the 
scale of the project       

        

3 Site visit during estimating process       
        

4 Quantity survey       
        

5 Examine  the project design       
        

6        
    Structuring the estimate       

  7  Preparing detail estimate        

  8     Assessment of project over head       

  9  Assessment of general over head       

 10 Assessment of Risk and Profit Allowance       

 11 Review and approve        
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22. Tick (√) in the correct choice in the following fields of the cause for shortcomings in 

skills, knowledge and data for cost estimating in Addis Ababa. 

Lack of site knowledge and construction process by estimators 

Lack of knowledge of computer applications 

Lack of estimating as a dedicated subject in college courses 

Poor tender documentation, particularly BOQ 

Other (Please specify) ___________________________ 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Evaluation of the Cost Estimating system of Building Contractors 
in Addis Ababa 

 

Msc Thesis - AAU, Department of Civil Engineering: Construction Technology & Management Page 95 
 

DECLARTION 

This thesis is a result of my original work and it has not been presented for a degree program 

in any other university. Furthermore, a ll sources of  material used for the thesis have been 

duly acknowledged.  

Candidate  

Name___________________ 

Signature _________________ 


	Acknowledgements
	Table of Content
	List of Figures
	List of Tables
	Nomenclature
	ABSTRACT
	CHAPTER ONE
	INTRODUCTION
	.Background
	.Statement of the problem
	.Objectives of the research
	.Significance of the research
	.Research scope and limitation

	CHAPTER TWO
	LITERATURE REVIEW
	2.1. General
	2.2. Definitions of cost estimates
	2.3. Basics for preparation of cost estimates
	2.3.1. Planning
	2.3.2. Construction Method Statement
	2.3.3. Work break down structure
	2.3.4. Types of unit cost
	2.3.4.1. Direct cost
	2.3.4.2. Indirect cost


	2.4. Types of construction cost estimates
	2.4.1. Design estimates.
	2.4.2. Bid estimates
	2.4.3. Control estimates

	2.5. Factors that influence building project cost estimation
	2.6. The estimating process
	2.7. Experiences in other developing countries
	2.7.1. Thailand’s experience
	2.7.2. South African experience
	2.7.3. Ghanaian experience

	2.8. Cost estimating related researches in Ethiopia
	2.9. Construction cost estimation guideline in Ethiopia
	2.10. Summary

	CHAPTER THREE
	METHODOLOGY
	3.1 Introduction
	3.2 Research strategy
	3.3 Research population and sample
	3.4 Questionnaire design
	3.6. Method of analysis

	CHAPTER FOUR
	RESULTS, ANALYSIS AND DISCUSSION
	4.1. Introduction
	4.2. Survey results and discussions
	4.2.1. The response rate of the questionnaire
	4.2.2 Study population characteristics
	4.2.3. Local cost estimating practice
	4.2.4. Detail cost estimating
	4.2.5. Cost Estimating Process


	CHAPTER FIVE
	CONCLUSION AND RECOMMENDATIONS
	Conclusions
	5.2. Recommendations
	5.3. Recommendation for Further Studies

	Bibliography
	APPENDIX

