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Abstract. This paper presents a broad analysis of the cost and benefits of the two 7 
main construction methods currently in use in North America - the conventional 8 
construction and the modular construction. The main goal is to provide a cost 9 
estimate of the implications of both construction methods for low-rise apartment 10 
buildings as well as to determine which one is more cost effective. The 11 
methodology consists of a qualitative analysis that outline the benefits of each 12 
construction method over the other, and a quantitative analysis that compares the 13 
cost of the finished building per square foot. Both analyses are conducted by 14 
evaluating a case study of a five story low-rise senior residential building with 15 
similar characteristics, one built using conventional method and the other built 16 
hypothetically with modules. The benefits identified for conventional low-rise 17 
building include later design changes, easy to understand for investors, less 18 
logistics, and easy to manage. On the other hand, the benefits for modular low-19 
rise are higher quality control, less on-site work and less on-site trades. The 20 
quantitative results show that the modular construction method is only marginally 21 
more cost effective than the conventional construction method under the same 22 
circumstances. Through the proposed method, the contractors and developers can 23 
assess the cost effectiveness of the two construction methods for low-rise 24 
residential apartment projects to make informed decisions. 25 
 26 
Keywords: Conventional Construction, Modular Construction, Construction 27 
Costs, Prefabrication, Decision Making. 28 

1 Introduction 29 

Traditional stick-built construction is the most common type of construction method in 30 
North America and many other parts of the world. The entire building is constructed on 31 
the site and offers the most flexibility for in-house designing [1]. A Modular building 32 
on the other hand is defined as “a building that is partially built in a plant, shipped to a 33 
development site, and placed on a foundation, where the roof structure and exterior 34 
finishes are completed” [1]. The important difference between the two construction 35 
methods is the amount of work on-site. For the conventional construction, the majority 36 
of work is completed on-site whereas for the modular construction the majority of work 37 
is done off-site. Both systems have implications that make them valuable alternatives 38 
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to each other, but the question of how to know which one to select or which one is a 39 
better fit for a specific project still exist. 40 

This paper seeks to answer the following question, “Which construction method is 41 
more cost effective, conventional or modular?” Therefore, the main goal of this paper 42 
is to provide a comprehensive analysis of the cost and benefits of each construction 43 
method using a low-rise five story residential building as a case study. The results will 44 
establish which method is more cost effective and what are the tradeoffs when choosing 45 
between the two.   46 

2 Methodology 47 

This paper implements both a quantitative and qualitative analysis in relating to the two 48 
construction methods: modular and conventional. The qualitative analysis involves a 49 
summary of the advantages of each construction method over the other in order to 50 
suggest a framework of the implications of each method and the potential tradeoffs that 51 
would have to be made by choosing one method over the other. The quantitative 52 
analysis compares the cost of the finished building per square foot built using each 53 
method. The scope of the research is limited to a five-story residential building that is 54 
used as a case study. The details of the case study building are provided in the next 55 
section. 56 

3 The Case Study Project 57 

The case study project is a five story senior residential building named “Cochrane 58 
Senior Residential Building” is located in Alberta, Canada as show in Figure 1. Its cost 59 
estimates were prepared in 2016. Construction phase started in summer 2016 and the 60 
building completed in October 2017. Total duration of the project was 20 months.  61 

Cochrane Senior Residential Building project is a five-story building with one floor 62 
underground parking. The building is originally designed based on concrete structural 63 
system using concrete columns and concrete suspended slabs. The building consisted 64 
of 59 single bedrooms and 16 double bedrooms. Approximate size of each unit is 7.5 65 
meter by 11 meter. The original design consisted of two central staircase and one 66 
passenger elevator with six stops. The external cladding is metal and aluminum 67 
composite panels are used for doors and windows. The roof system is designed based 68 
on SBS modified bituminous membrane roofing. In the first step, estimates of this 69 
building were prepared using the conventional construction methods. 70 

As the second step, the same building with similar characteristics of interior 71 
finishes, was estimated if it was built with modules. In order to estimate the cost of 72 
modular construction for the building, the following assumptions were made: (1) Each 73 
apartment to be built of two modules, the modules are approximately 3.3 m to 3.7 m 74 
wide and 9 m to 11 m long; (2) Two modules will form one apartment with either one 75 
or two bedrooms, depending on the length of the module; (3) The estimating cost for 76 
the modules are carried based on the modules to be designed with partially open sides 77 
with K-Bracing; (4) All 150 modules are expected to be installed in 5 months, and 78 
finishing work to be completed in the following 4 months; and (5) The 2.5 m wide 79 
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prefabricated stairs and elevator shaft are also considered as modules. The project 80 
schedules and floor plans for both alternatives are included in Appendices A and B. 81 

 82 

 83 
Fig. 1. Modules selected for the case study project construction. 84 

3.1 Qualitative Analysis 85 

3.1.1 Benefits of Conventional Construction Method 86 

The first benefit that the conventional construction method has over the modular 87 
construction method is its flexibility to take almost any shape and does not limit 88 
creativity [2]. Moreover, in conventional method, alteration can be made at the last 89 
minute, as long as the formwork and rebar are not ready. It is also easy to monitor and 90 
coordinate because the whole production activities are conducted on site [2]. In 91 
addition, there are many players in the industry that make the market competitive which 92 
will guaranty the best price. On the other hand, there are some disadvantages in 93 
conventional construction such as; not easy to control the quality of the finished work, 94 
labor intensive, unfavorable site condition due to weather, lower work safety compare 95 
to off-site construction, and relatively slower speed of construction [3, 5]. 96 

3.1.2 Benefits of Modular Construction 97 

The main advantage that the modular construction method offers is quality control [1]. 98 
Modules are almost entirely built in manufacturing facilities, which allow for better 99 
quality control and higher quality outcomes. Next, the fieldwork required in modular 100 
construction is considerably lower given that the majority of the building components 101 
arrive to the construction site over 90% complete [3]. In addition, modular fabrication 102 
manufacturing can be done simultaneously with foundation works at the jobsite. This 103 
overlap can reduce project time and save money [4, 6]. 104 



4 
3.2 Quantitative Analysis 105 

To implement the quantitative analysis, the conventional project and the modular 106 
project were compared in terms of the actual construction and manufacturing costs to 107 
build and fully finish the building. However, some costs were taken off from the 108 
analysis, such as land, site earthwork, site services, foundation works, bonds and 109 
insurance cost, fees and permits, which were not taken into account because they 110 
indicate common costs related to the site and not subjective by the construction method. 111 
Table 1 shows the cost per division for each project in USD per square foot. 112 

Table 1. Results of quantitative analysis for Conventional and Modular Construction. 113 

 
Work Item 

 
Description 

Conventional 
Construction 
(UD$/S.F) 

Modular 
Construction 
(US$/S.F) 

Project Duration - 20 months 16 months 
Division1.1 Indirect cost $19.57 $13.21 
Division 1.2 Construction 

Equipment  
(Crane and Trucks) 

$1.17 $5.38 

Division 2 Earth working and 
Site services 

$7.55 $7.55 

Division 3 Concrete work $47.38 $12.1 
Division 4 Masonry $5.4 $3.06 
Division 5 Steel Structure 

framing 
$0.96 $26.44 

Division 6 Millwork and 
Carpentry 

$9.97 $7.97 

Division 7 Roofing & Siding $12.19 $14.62 
Division 8 Doors and Windows $7.90 $6.79 

Division 9 Interior Finishes $24.44 $21.77 

Division 10 Specialties $1.31 $1.12 

Division 11 Equipment $2.69 $2.23 

Division 12 Furnishings - - 

Division 13 General Building 
Items 

- - 

Division 14 Conveying System $3.09 $3.09 
Division 15 Mechanical Systems $26.31 $23.67 
Division 16 Electrical Systems $13.69 $12.32 
Division 17 Design Fee $11.79 $12.00 
Total Cost/S.F  $195.39/ S.F $173.31/ S.F 



5 
In Table 1, duration for conventional method is 20 months whereas the completion 114 

time for the modular construction is estimated to be 16 months. Division 1.1 – project 115 
indirect cost - includes project staff and temporary services such as site office, site 116 
mobilization and demobilization. Indirect cost will be lower for modular construction 117 
due to shorter project time. Division 1.2 – Construction equipment – includes cost of 118 
small construction equipment such as skid steer, site vehicle, and material handler for 119 
the conventional project, and one 120 tones crane plus transportation cost for modular 120 
units. Earthwork cost in division 2 would be the same for two projects. In division 3, 121 
concrete cost for conventional construction is almost 4 times more than the concrete 122 
cost in modular construction. This cost, however, is offset in division 5 where the steel 123 
framing for modular units increases drastically to $35.63 compared to $1.30 in 124 
conventional construction. For division 6-16, cost of material is almost the same, 125 
however there is an average of 9% to 11% of cost saving on labor cost. This is most 126 
likely due to work on shop in a weather protected area which would result higher labor 127 
productivity and lower construction time. 128 

The results of the analysis demonstrate that the modular construction method is 129 
more cost effective, with a cost difference of approximately 11 %. Between the two 130 
methods most of the cost items have similar costs such as cost for interior finishes 131 
materials, however, the major difference can be seen on the cost of the on-site interior 132 
work, due mostly to the increase in amount of labor and time required for the electrical, 133 
mechanical and drywall trades for installing and connecting their respective systems or 134 
elements. 135 

4 Discussion on Results   136 

As detailed in the previous section, the quantitative results show that the modular 137 
construction method has an approximately 11% lower cost than the conventional 138 
construction method, but that difference is not large enough to outweigh any other 139 
considerations. Hence, the qualitative aspects should also be considered. When 140 
choosing the construction method for any construction project, there are always 141 
tradeoffs to be made, considering the advantages of one method in contrast to its 142 
disadvantages. Therefore, qualitative analysis should definitely be combined with the 143 
quantitative cost evaluation. 144 

For this specific case, performing modular method would contain the following 145 
main tradeoffs: (1) Restricted flexibility; Module sizes and shapes can be limiting; (2) 146 
Poorer overall design / aesthetic quality; and (3) Design that is not fully context or user 147 
specific [3]. 148 

There are a number of factors that could affect the quantitative analysis results, 149 
including: (1) Difficulty transporting and handling modules, because transportation of 150 
the larger and heavier manufactured elements and installation equipment would be 151 
more expensive and more difficult; (2) The significant investment required to develop 152 
designs and manufacturing processes for modular buildings; [4] and (3) a location’s 153 
extreme climate, which could change the building’s needs in terms of insulation and 154 
more efficient heating/cooling systems [1]. 155 
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5 Conclusions 156 

An analysis method has been proposed to evaluate conventional construction versus 157 
modular construction methods using a mixed-methods approach based on cost per 158 
square foot of construction, and by listing benefits of each construction method and 159 
thinking about the compromises between them. Through this approach, it is possible to 160 
evaluate the cost effectiveness of the two construction methods for low-rise modular 161 
apartment projects in a way that could serve as a valuable tool for decision making. 162 

This paper conclude that modular construction method is marginally more cost 163 
effective than conventional construction method for the specific case study and under 164 
the specified conditions. It also delivers a discussion of the tradeoffs when choosing the 165 
modular method over the conventional method. Both the qualitative and the quantitative 166 
analysis developed in this paper are specific for the case study, and although results are 167 
meant to apply for other low-rise modular apartment projects in North America, each 168 
project has its own features and some of them could considerably change the results. 169 
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APPENDIX A – PROJECT SCHEDULES 191 

 192 
Schedule for Conventional Construction 193 

 194 

 195 
Schedule for Modular Construction  196 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Sub-Structure
Construction
Cladding & Roofing
On-Site Services
Partitioning and Boarding
Finishing fitments

Conventional (On-Site) Construction Schedule

MonthDescription

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Sub-Structure
Manufacture
Installation
Cladding & Roofing
On-Site Services

Modular Construction Schedule

Description Month

Finishing
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APPENDIX B – COMPARISON OF THE FLOOR PLANS 197 

 198 
 199 

 200 
Cochrane Residential Building – The Original Floor Plan 201 

 202 
Cochrane Residential Building – The Modular Floor Plan 203 


