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Abstract— Increasing number of dissatisfied customers 

compel practitioners to redesign conventional practices of 

construction management. Lean construction appears as an 

outcome of change efforts in the industry. Lean is a new way 

of thinking that will improve processes. It is a means of doing 

more with less - less human effort, less equipment, less 

material, less time and less space. Lean construction promises 

a much better project performance by eliminating the waste 

and improving value to customer. Even though many 

practical application techniques of lean construction are 

evolved, researches showing tangible benefits of them are 

insufficient. The aim of the study is to unravel practical 

applications of lean construction and to unveil their benefits. 

For this purpose, this study quantitatively estimates the 

impacts of lean construction principles on project duration, 

cost and its variation. In this respect, starting from lean 

production subject, lean construction concept is reviewed in 

detail and a research methodology is developed. 
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I. INTRODUCTION 

Projects have been regarded as short-term based production 

systems which require be designing, planning, producing and 

delivering within a specified time. It is argued by a number 

of researchers that fast, complex and uncertain projects 

cannot be maintained through the traditional ways and that 

fast track projects with long, tangled supply chains involving 

many players and subject to multiple, vast process design 

changes have complex flow management that have failed 

wretchedly. As an outcome, the industry is designated by 

delays and often has experienced cost and time overruns. In 

general, a very huge level of wastes or non-value added 

activities is confirmed to prevail in the construction industry. 

Several studies from different countries have asserted that, 

wastes in the construction industry represent a comparatively 

large percentage of production cost. 

 The conventional perspectives to construction or the 

traditional project management approaches have 

inadequacies in solving the challenges in the industry. 

However, lean manufacturing principles and techniques 

provide the basis for minimization or total elimination of the 

waste faced by the industry. Lean construction has alter the 

conventional view of labor flow and work flow reliability 

which were regarded the most determinants of constructions 

works and has adopted the concept of flow and value 

generation. Basically, lean construction aims at minimizing 

the wastes in workflow which the traditional methods are 

inadequate to eliminating them 

 Lean construction is the application of lean thinking 

to the design and construction process creating improved 

project delivery to meet client needs and improve profitability 

for constructors. It places optimizing the total value instead 

of minimizing the cost as the main goal. The core elements of 

lean construction are investigated reflecting how the various 

aspects of lean construction can be grouped into six core 

elements: waste reduction, process focus in production 

planning and control, cooperative relationships, systems 

perspective, end customer focus, continuous improvements. 

 Rahman et al. (2013) [37]the main criterion for 

success of any construction project, regardless its size or 

complexity is to deliver the project without time or cost 

overrun. He present in his research the causes related to 

construction resources which considerably causing cost 

overrun. Table 2.1 shows list for the causes identified by him. 

Many of the causes of cost and schedule overrun can be 

avoided by incorporating various changes to the traditional 

management approach or by applying new management 

thinking to the industry. 

 Holweg (2007) [21] there are many fundamental 

principles that molded the philosophy of lean construction. 

Lean construction has appeared as consequence of massive 

impacts of lean production on manufacturing industry. 

Principles of lean production originate from Toyota 

Production System (TPS). TPS mainly aims to minimize all 

type of waste in the production process, while maximizing the 

quality of the product, which is described as value. 

Techniques developed within TPS to understand these 

purposes transferred to the West as lean production. stated 

that the aim for lean construction is to work on continuous 

improvement, waste elimination, strong user focus, value for 

money, high quality management of projects and supply 

chains, and improved communications. Lean construction has 

been adopted by the construction industry as a means of 

supply chain improvement 

 Koskela (1992) [27] Lean production has 

dramatically improved the performance of manufacturing 

industry. Consequently, he offered a new production theory 

applicable to construction by combining lean production and 

other production theories. This theory comprises the basis of 

lean construction. One of the main challenges that facing 

implementation of lean construction, is its acceptability by 

the workforce. 

 Ahmed and Forbes (2011) [4] Lean thinking has 

been summarized in the following five principles, which are 

the core concepts of lean production: (1) Precisely specify 

value by specific product, (2) Identify the value stream for 

each, (3) Make value flow without interruptions, (4) Let the 

customer pull value from the producer (use a pull logistic), 

and (5) Pursue perfection.] according to him, lean 

construction holds three main characteristics that distinguish 

it from conventional construction management techniques: 1. 

Lean construction aims to reduce any kind of wastes, such as 

inspection, transportation, waiting, and motion. 2. Lean 

construction intends to decrease variability and irregularity in 

order to ensure uninterrupted material and information flows. 
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3. Lean construction prefers to have construction material on 

site only when it is necessary.  

 Aakanksha Ingle (2015) [1] in his review there is 

need for waste minimization and enhancement of 

productivity in construction activity. Productivity is critical 

determinant of cost efficiency.. The meaning of lean 

construction is that it is the application of lean thinking to the 

construction industry. 

 Bertelsen (2002) [13]Lean construction application 

is categorized under three main titles: Lean Project Delivery 

System (LPDS), Last Planner System (LPS), and practical 

application techniques. LPDS and LPS are theory-based lean 

construction methods. They require long term commitment 

and applying them in practice compel both people and 

organizations to internalize the change. With these aspects, 

LPDS and LPS are hard to be used in real cases, but lean 

construction practitioner‘s state that when they are 

successfully implemented, performance of construction 

projects are greatly improves 

 Richard HannisAnsah (2016) [39] Lean 

manufacturing principles and techniques provide the 

foundations for minimization or total elimination of the waste 

faced by the industry. Lean construction has change the 

traditional view of labor flow and work flow reliability which 

were considered the most determinants of constructions 

works and has embraced the concept of flow and value 

generation. Basically, lean construction aims at reducing the 

wastes in workflow which the conventional methods are 

inadequate to eliminating them. 

 Mohamed Marzouk (2011) [34] Simulation 

modeling and Lean principles have both been applied in the 

construction industry to improve work processes. The 

outcomes from their implementation are outstanding and 

have motivated construction researchers to seek means by 

which other aspects of construction production could benefit 

from this development. 

II. OBJECTIVES 

To collect information the designed questionnaire sent to 

construction-related professionals as a list of questions. A 

large size of information collected from people quickly, this 

could be mentioned as the main advantage of the 

questionnaire. Through the questionnaire, the mind of 

professional people about issues can be developed and 

analyzed .The specific objectives are:  

 To untangle practical applications of lean construction 

philosophy. 

 To measure the effects of lean construction principles in 

a quantitative manner. 

 To provide insight about lean sensitivities of basic 

activity types in residential building project. 

 To reveal tangible benefits of lean construction. 

 To form a basis for feature researches that try to quantify 

the impacts of lean construction principle 

III. METHODOLOGY 

 

IV. QUESTIONNAIRE DESIGN 

The research data was obtained mainly through interviews 

and questionnaires. Field observations through site visits 

were also employed to collect data on the study. The 

questionnaire, which consisted of 3 major sets of closed-

ended questions, was designed to obtain data on estimating 

the impact of lean construction practices on project duration 

and cost. Interviews were also used to obtain more specific 

information about this study The data needed to apply 

proposed methodology is collected from the experts by means 

of the questionnaire. Therefore, this section clearly explains 

all compulsory information regarding the questionnaire. 

 Monte Carlo simulation executes risk analysis by 

building models of possible results by substituting a range of 

values, a probability distribution, for any factor that has 

ingrained uncertainty. It then calculates outcomes over and 

over, each time using a distinct set of random values from the 

probability functions. Based upon the number of uncertainties 

and the ranges defined for them, a Monte Carlo simulation 

could include thousands or tens of thousands of recalculations 

before it is complete. Monte Carlo simulation provides 

distributions of possible result values 

V. ANALYSIS AND RESULTS 

The data analysis will be done after the data collection is 

finished. All the data collected from the questionnaires will be 

analyzed and then summarized to obtain the appropriate and 

suitable result of the lean construction impact. 

 While considering the problems of the construction 

industry, lean construction appears as a encouraging subject 

due to its potential of revolutionizing the industry. It is a very 

well-known reality that efficiency and profitability rates of 

the construction projects are consistently declining despite 
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their considerable significance for national economies and 

development. Lean construction aims to stop this 

incompetence by its principles of eliminating the waste and 

optimizing value to the customer. There are so many theories 

and movements that give to emergence of the lean 

construction concept. Lean production is one the basic 

concepts that remarkably influences the principles of lean 

construction. It has been molded by the automotive industry 

and expands to manufacturing applications. Distinctive 

features of the construction works, such as complexity, on-

site production and on-of-a kind projects need an explanation 

of lean production, which is inherent to construction projects. 

Beginning from this view point, lean construction 

practitioners have formed a theory that combines together the 

alteration view of traditional construction management 

techniques with flow and value generation concepts of the 

lean production.. By this, many practical application 

techniques of lean construction is formed, which allow both 

as complementary principles to LPDS and LPS and as 

individual principles that contribute to project performance in 

the temporary period. Nonetheless, there is still a need for 

finding the benefits of the practical application techniques 

and revealing quantitative outcomes in order to encourage 

contractors to implement lean construction principles. 

 Results of the thesis show that lean construction 

principles both enhance the project delivery time and cost and 

decreases the work flow variability. When possible 

probabilistic outcomes of the all participants are considered, 

involving the most optimistic and the most pessimistic 

scenarios, the lean construction principles make 6.529 % to 

9.498 % reduction in total project duration. Similarly, 

considering the most optimistic and the most pessimistic 

scenarios, the lean construction principles make 5.95 % to 

10.312 % reduction in total project cost. 

The main inferences gathered from this thesis can be 

summarized as follows: 

 To exploit the positive impacts of lean construction 

principles on project duration and cost, these should be 

used more frequently.  

 There requires further investigations, to validate benefits 

of some controversial lean construction principles, such 

as using time buffers and minimum material storage. 

 Duration and cost of all activities related to residential 

building projects are positively affected from lean 

construction principles. 

 Lean construction principles reduce durations and cost of 

the residential building projects 
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