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Abstract 
Evaluation of cost and time in the consideration of construction contracting 

in housing development is very vital and necessary procedure in the 

feasibility study on labour cost, material cost, total cost and construction 

time. An in-depth analysis using this approach has been well examined in 

this work. The result displayed shows the various outputs and the 

implications of cost and time in conventional method and the precast 

method of construction and the mostly prefer method in terms of spread, 

volatility and risk handling. Furthermore, other results available in this 

work indicates an overview of the necessary analysis that is needed to be 

done before a project proposal submitted is been considered for an award 

of a contract. Full detailed results are hereby presented and discussed. 
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Introduction 
In the consideration of construction 

contracting in housing development, it 

is very vital and necessary to carry out 

some comparative analysis on the 

evaluation of cost and time as a basis 

for the method of conventional 
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construction and precast concrete construction for work effectiveness. 

The construction industry has undergone considerable change in this 

dispensation. Ever more demanding clients and fierce competition have resulted 

in many organizations having to look for ways of: differentiating themselves 

from their competition, focusing on customer service, getting to know their 

clients intimately building lasting and trusting relationships with their supply 

chain, doing their marketing before trying to sell anything (Christopher et al., 

2003). Housing development business is a high competition business in 

construction industry. In developed countries, the business has been allocated 

in many big cities. Employing a contractor is a conventional method in housing 

development projects. To gain a competitive advantage in the business, precast 

construction method has been used for more faster in construction time with 

higher construction cost comparing to conventional construction method. 

Construction cost for the precast method is higher than a conventional 

(traditional casted in-place) construction method.    

Because they have to provide a cost or budget for a casting factory, facilities, 

mobile crane for the precast erections and so on. The cost for the precast method 

might be increased 20-30%, with reducing 40-50% of construction time 

comparing to a same building constructed by the conventional method. This 

issue leads to a question that what is the advantage between using the precast 

construction method and the conventional construction method in the housing 

development business. In general, there is a trade-off between the time and the 

cost to complete a task: the less expensive the resources, the larger duration they 

take to complete an activity (Mohamed et al. 2008). 

In the Wiki-Based Encyclopedia (2013) recorded ‘Housing development’ are 

structured building development of residential properties.’Real Estate’  is 

property consisting of land and the buildings on it, along with its natural 

resources such as crops, minerals, or water. Real estate development, or 

property development, is a multifaceted business, encompassing activities that 

range from the renovation and release of existing buildings to the purchase of 

raw land and the sale of improved land or parcels to others. Developers are the 

coordinators of the activities, converting ideas on paper into real property. Real 

estate development is different from construction, although many developers 

also construct (Wiki, 2013). Most real estate problems require the allocation of 

scarce resources to different type of uses so that investors can achieve the 

maximum profit. 
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Frederick and Jonathan (2001) stated that construction under the traditional 

construction procedure is performed by contractors. While they would like to 

satisfy the owner and the building designers, contractors have the main 

objective of making a profit. Hence, their initial task is to prepare a bid price 

based on an accurate estimate of construction costs. This requires development 

of a concept for performance of the work and a construction time schedule. 

After a contract has been awarded, contractors must furnish and pay for all 

materials, equipment, power, labour, and supervision required for construction. 

The owner compensates the contractors for construction costs and services. 

Kim (2002) stated ‘precast concrete’ is concrete which has been prepared for 

casting, cast and cured in a location which is not its final destination. Precast 

concrete involves a mould shaped to the required form, in which reinforcement 

is placed, and concrete is then cast. The essential feature is that the same mould 

is used many times, without any modification. Such casting is done either in a 

factory or at a fixed location in the site. 

Conventional construction method is the process consisting of cast in site 

constructions whereas the precast concrete construction only involves assembly 

of already casted products in the site.  

There are many different types of precast concrete, forming systems for 

architectural applications, differing in size, function, and cost. Precast 

architectural panels are also used to clad all or part of building facade free-

standing walls used for landscaping, soundproofing, and security walls, and 

some can be pre stressed concrete structural elements. Storm water drainage, 

water and sewage pipes, and tunnels make use of precast concrete units. Issues 

related to precast concrete construction is classified into direct and indirect 

issues. Issues directly related to precast concrete are Elements, connections, 

systems, production, handling, assembling and demounting. Issues indirectly 

related to precast concrete materials, technology, structural analysis, building 

physics and equipment. A selective use of precast concrete within conventional 

building systems may have economic and managerial advantage even in the 

case of small and heterogeneous projects. Precast concrete is a construction 

product produced by casting concrete in a reusable mold or "form" which is 

then cured in a controlled environment, transported to the construction site and 

lifted into place ("tilt up"). In contrast, standard concrete is poured into site-

specific forms and cured on site. Precast stone is distinguished from precast 

concrete using a fine aggregate in the mixture, so the final product approaches 
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the appearance of naturally occurring rock or stone. More recently expanded 

polystyrene is being used as the cores to precast wall (wiki, 2013). 

Precast concrete panels require caulking only every 15 to 20 years to maintain 

their reliability. This makes precast concrete easier to maintain than other 

façade materials. The panels’ fewer locations for moisture possible with precast 

concrete can be included in the design. Efficiencies in component size, 

connections, delivery, and erection can be factored into the design, maximizing 

the benefits offered by precast concrete. Outline of the study is to illustrate the 

process involved in the implication of precast concrete products in construction 

industry and to compare the same with conventional construction methods. It 

focuses the various issues related directly and indirectly. A building example 

has been taken and the activities are scheduled for constructing the building by 

both conventional and precast concrete construction. Various factors affecting 

the construction process is analyzed and addressed. The cost of the project is 

calculated and it is compared with conventional to locate the differences, 

advantages and disadvantages of precast concrete construction. Architectural 

precast concrete panels can be sculpted to resemble a wide range of finish 

materials, including limestone and brick. This substitution ensures the building 

blends with nearby structures, whether contemporary or historic, or projects its 

own striking, cutting-edge appearance while meeting a tight budget. Precast 

concrete panels require caulking only every 15 to 20 years to maintain their 

reliability. This makes precast concrete easier to maintain than other façade 

materials (Ryan 2010).  

 
DATA COLLECTION 

From the statement of problem in the model formulation, data were used as a 

basis in building of the equation which researcher took to formulates the 

mathematical model including: 

1) Collecting data regarding construction costs for each type of building 

and construction method. 

2) Collecting data regarding construction times for each type of building 

and construction method. 

3) Project duration: The three contractors were requested to submit 

construction estimations (costs in millions of dollars and construction 

periods) for each type of building and construction method. The 

collected data was summarized as shown next. 
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Table1: Contractor I ( 4 Teams ) – Conventional Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 8.4 2.42 2.10 

2 7.8 2.10 1.95 

3 7.7 1.45 1.93 

4 6.3 0.95 1.58 

 

Table2: Contractor I ( 4 Teams ) – Precast Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 4.9 3.3 1.23 

2 4.4 2.83 1.10 

3 4.2 2.82 1.05 

4 3.2 1.55 0.8 

 

Table3: Contractor II ( 5 Teams ) – Conventional Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 8.3 2.45 1.66 

2 7.8 2.15 1.55 

3 7.5 1.40 1.50 

4 6.6 0.90 1.30 

 

Table4: Contractor II ( 5 Teams ) – Precast Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 5.1 3.25 1.02 

2 4.5 2.80 0.90 

3 4.5 2.35 0.90 

4 3.5 1.60 0.70 
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Table5: Contractor III ( 4 Teams ) – Conventional Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 8.5 2.4 2.13 

2 8.0 2.0 2.0 

3 7.0 1.5 1.75 

4 6.0 1.0 1.50 

 

Table6: Contractor III ( 4 Teams ) – Precast Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 5.0 3.2 1.25 

2 4.5 2.85 1.13 

3 4.0 2.25 1.00 

4 3.0 1.5 0.75 

 

(Data Source: Grit Ngowtanasuwan (2013), “Mathematical Model for 

Optimization of Construction Contracting in Housing Development”, Procedia- 

Social and Behavioral Sciences105 pg 94-105, ScienceDirect, Elsevier Ltd.) 

 

MATHEMATICAL FORMULATION 

For a detail analysis in the prediction of the impact of construction cost and 

construction time on precast and conventional construction, we shall be using 

the multiple regression model equation since the building is solely a dependent 

on this two variables to be examine. Hence the mathematical formulation: 

 

𝑌 = 𝑎 + 𝑏1𝑋1 + 𝑏2𝑋2 + 𝑏3𝑋3 + 𝑒                                             (1) 

 

Where: 

Y represents the dependent variable here called House Type. 

X1 represents the first independent variable hereby called Construction Cost. 

X2 represents the second independent variable hereby called Construction Time 
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X3 represents the third independent variable hereby called Construction Time 

per number of Team represents the error terms in estimation 

While a, b1 and b2 are the Estimators which will be computed from the data 

obtained. 

Considering equation (1) above, we re-write as 

 

𝑒 = 𝑌 − (𝑎 + 𝑏1𝑋1 + 𝑏2𝑋2 + 𝑏3𝑋3)                                              (2) 

 

Squaring both side of equation (2) and taking the sum of both side of the 

equation, we have  

 

∑ 𝑒2 = ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)2                                     (3) 

 

We let 𝐿 = ∑ 𝑒2                                                                                 (4) 

 

𝐿 = ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)2                                             (5) 

 

To obtain the estimators from the data set that will be used for the analysis, we 

proceed to take the partial derivatives of equation 5 with respects to a, b1, b2 and 

b3 and equating to zero. Thus we have 

 
𝜕𝐿

𝜕𝑎
= −2 ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)                                           (6) 

 
𝜕𝐿

𝜕𝑏1
= −2 ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)                                             (7) 

 
𝜕𝐿

𝜕𝑏2
= −2 ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)                                               (8) 

 
𝜕𝐿

𝜕𝑏3
= −2 ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)                                                 (9) 

 

We normalized equation 6, 7, 8 and 9 by equating them to zero and thus proceed 

to obtain the estimators by crammers rule method which will be time consuming 

because of the purpose of the analysis we are doing and so we resort to using 

computational approach which is more robust and efficient. 
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METHOD OF ANALYSIS 

For the purpose of this analysis based on the data set obtained and in 

establishing the relationship between the dependent and the independent 

variable, we shall be using the SPSS statistical soft ware which more reliable 

and computational efficient in achieving the desire results for Table3 and 

Table4. 

 

RESULTS AND DISCUSSION 

a) Conventional Constuction 

Descriptive Statistics 

 Mean Std. 

Deviation 

N 

HOUSE TYPE 2.5000 1.29099 4 

CONSTRUCTION TIME(MONTH/UNIT) 7.5125 .75319 4 

CONSTRUCTION COST(MILLION 

DOLLARS/UNIT) 

1.7250 .70534 4 

CONSTRUCTION TIME/NUMBEROF 

TEAMS(MONTH/UNIT) 

1.5025 .15064 4 

 

b) Precast Concrete 

Descriptive Statistics 

 Mean Std. Deviation N 

HOUSE TYPE 2.5000 1.29099 4 

CONSTRUCTION 

TIME(MONTH/UNIT) 

4.4000 .66332 4 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

2.5000 .70356 4 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/UNIT) 

.8800 .13266 4 

 

The result above indicates the various spread out of the values in Table3 and 

Table4 are around their mean which shows the volatility and the risk in 

considering the independent variables in the project. This information will serve 

as an intervention and a guide for decision and policy making in urban and 

regional development as well as real estate investment. 
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c) Conventional Construction 

Correlations 

 HOUS

E TYPE 

CONSTRUCTION 

TIME(MONTH/UNIT

) 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT

) 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/UNIT

) 

Pearson 

Correlatio

n 

HOUSE TYPE 1.000 -.968 -.988 -.968 

CONSTRUCTION 

TIME(MONTH/UNIT) 

-.968 1.000 .948 1.000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

-.988 .948 1.000 .948 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/UNIT

) 

-.968 1.000 .948 1.000 

Sig. (1-

tailed) 

HOUSE TYPE . .016 .006 .016 

CONSTRUCTION 

TIME(MONTH/UNIT) 

.016 . .026 .000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

.006 .026 . .026 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/UNIT

) 

.016 .000 .026 . 

N HOUSE TYPE 4 4 4 4 

CONSTRUCTION 

TIME(MONTH/UNIT) 

4 4 4 4 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

4 4 4 4 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/UNIT

) 

4 4 4 4 
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d) Precast Casting 

Correlations 

 HOUS

E 

TYPE 

CONSTRUCTION 

TIME(MONTH/U

NIT) 

CONSTRUCTI

ON 

COST(MILLIO

N 

DOLLARS/UN

IT) 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/U

NIT) 

Pearson 

Correlati

on 

HOUSE TYPE 1.000 -.934 -.991 -.934 

CONSTRUCTION 

TIME(MONTH/UNI

T) 

-.934 1.000 .964 1.000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

-.991 .964 1.000 .964 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/U

NIT) 

-.934 1.000 .964 1.000 

Sig. (1-

tailed) 

HOUSE TYPE . .033 .005 .033 

CONSTRUCTION 

TIME(MONTH/UNI

T) 

.033 . .018 .000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

.005 .018 . .018 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/U

NIT) 

.033 .000 .018 . 

N HOUSE TYPE 4 4 4 4 

CONSTRUCTION 

TIME(MONTH/UNI

T) 

4 4 4 4 
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CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

4 4 4 4 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/U

NIT) 

4 4 4 4 

 

The pearson correlation coefficients shows the various strength of the 

relationship between the dependent and the independent variable which are well 

define in the conventional construction and the precast method of the second 

contractor. 

 

e) Conventional Construction 

Model Summaryb 

Model R R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 

df1 df2 Sig. F 

Change 

1 .993a .987 .960 .25932 .987 36.677 2 1 .116 

a. Predictors: (Constant), CONSTRUCTION TIME/NUMBEROF TEAMS(MONTH/UNIT), 

CONSTRUCTION COST(MILLION DOLLARS/UNIT) 

b. Dependent Variable: HOUSE TYPE 

 

f) Precast Concrete 

Model Summaryb 

Model R R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

Change Statistics 

R Square 

Change 

F 

Change 

df1 df2 Sig. F 

Change 

1 .994a .988 .965 .24254 .988 42.000 2 1 .108 

a. Predictors: (Constant), CONSTRUCTION TIME/NUMBEROF TEAMS(MONTH/UNIT), 

CONSTRUCTION COST(MILLION DOLLARS/UNIT) 

b. Dependent Variable: HOUSE TYPE 
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The model summary result shows the various percentage variation of the 

independent variables on the house type using conventional construction 

method and precast concrete. 

 

g) Conventional Construction 

Coefficientsa 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) 8.680 3.630  2.391 .252 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

-1.272 .668 -.695 -1.903 .308 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/UNIT) 

-2.653 3.130 -.310 -.848 .552 

a. Dependent Variable: HOUSE TYPE 
 

h) Precast Concrete 

Coefficientsa 

Model Unstandardize

d Coefficients 

Standardize

d 

Coefficients 

t Sig. 

B Std. 

Error 

Beta 

1 (Constant) 5.794 1.770  3.27

3 

.18

9 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

-2.353 .751 -1.282 -

3.13

3 

.19

7 

CONSTRUCTION 

TIME/NUMBEROF 

TEAMS(MONTH/UNI

T) 

2.941 3.982 .302 .739 .59

5 

a. Dependent Variable: HOUSE TYPE 

 

From the result obtained here, the various estimators obtained can be used to 

build a  model equation for the two independent variable X1 and X3 in house 

type construction using conventional method and precast concrete. 
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i) Conventional Construction 

ANOVAa 

Model Sum of 

Squares 

df Mean 

Square 

F Sig. 

1 Regression 4.933 2 2.466 36.677 .116b 

Residual .067 1 .067   

Total 5.000 3    

a. Dependent Variable: HOUSE TYPE 

b. Predictors: (Constant), CONSTRUCTION TIME/NUMBEROF 

TEAMS(MONTH/UNIT), CONSTRUCTION COST(MILLION 

DOLLARS/UNIT) 

 

j) Precast Casting 

ANOVAa 

Model Sum of 

Squares 

df Mean 

Square 

F Sig. 

1 Regression 4.941 2 2.471 42.000 .108b 

Residual .059 1 .059   

Total 5.000 3    

a. Dependent Variable: HOUSE TYPE 

b. Predictors: (Constant), CONSTRUCTION TIME/NUMBEROF 

TEAMS(MONTH/UNIT), CONSTRUCTION COST(MILLION 

DOLLARS/UNIT) 

The results obtained here shows that the two independent variables X1 and X3 

are good predictors for  the construction of the house type using conventional 

method and precast method. 
 

CONCLUSION AND CONTRIBUTION TO KNOWLEDGE 

In the consideration for construction contracting in housing development, in-

depth analysis and feasibility studies of this nature should be carried out on 

various contractors for both precast concrete method and conventional 

construction method to ascertain volatility, risk assessment and other vital 

factors which our results have clearly shown as it will serve as a guide in policy 

and decision making in urban and regional planning and most importantly in 

the real estate investment. 
 

RECOMMENDATION  

This detailed and in-depth analysis shall be applied to the other contractors for 

both convectional and precast construction method which will be a basis for 

consideration of construction contracting in housing development project 
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