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Abstract: 

The study aims  to identifying the factors affecting on  labor  productivity of Residential  construction projects in the Pune. By 

reviewing the literature and detailed questionnaire with experienced engineers and skilled labour including meson, painter, steel 

fitter, plasterer. The questionnaire was circulated 100 persons for collecting their opinion amongst  them fifty opinions were  
taken from small construction projects and fifty opinions  are taken from large construction projects. There are thirty five critical 

factors related to labour productivity were identified and categorized into eight groups: psychological, experience, external, 

capital, physical, time and workload, supervision and leadership and safety. The analyses of the identified factors are done by 

multi-criteria decision analysis Analytic Hierarchy Process (AHP) method. The result  indicated that the three  important factors  

affecting on  labor productivity of small construction projects in Pune are Renumeration, drug use, Ignore Safety Precautions. and  

in large construction projects top three  factors are job satisfaction, level of training and  work  planning scheduling. 
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I. INTRODUCTION 

Construction is a key sector of the national economy 

for countries all around the world, as traditionally it took up a 
big portion in nation’s total employment and its significant 

contribution to a nations revenue as a whole[6]. However, 

until today, construction industries are still facing number of 

problems regarding the low productivity, poor safety and 

insufficient quality. Productivity remains an intriguing subject 

and a dominant issue in the construction sector, promising cost 

savings and efficient usage of resources. Productivity is one of 

the most important issues in both developed and developing 

countries.[1] Improving productivity is a major concern for 

any profit-oriented organization, as representing the effective 

and efficient conversion of resources into marketable products 
and determining business profitability. The output of the 

construction industry constitutes one half of the gross capital 

and is 3 to 8% of the Gross Domestic Product (GDP) in many 

countries .In most of the countries , experiences  and literature 

showed that the labor cost alone will account for 40-65% of 

the total cost of the project.  

So labor productivity shows the economy of a project, having 

a control over labor productivity and The related factors will 

increase the overall productivity. Poor productivity of 

construction labours is one of the main causes of cost overruns 

and delay in construction projects.  

  There are many factors that influence the productivity 
in construction industry. Labour productivity is one of the 

most important factors that affect the physical progress of any 

construction project. Construction labourers are responsible to 

operate a variety of equipment.[2]. To perform their jobs 

effectively, construction labourers must be familiar with the 

duties of other craft workers and with the materials, tools, and 

machinery they use.  Construction labour productivity is 

influenced by various factors whose impact can be quantified 

in productivity models. These models play an important role 

in estimating cost, in scheduling, and in planning. 

 Improvement in construction labour productivity is not 
achievable without identifying factors influencing 

productivity. A lot of research has gone  into identifying the 

factors that influence productivity in developed as well as 

developing nations. However little awareness exists regarding 

the factors affecting construction labour productivity in the 
Indian construction industry.  

However, many of labor now a day’s do not concern about 

their productivity as long as they get payment on time but 

some of the labor become unproductive because of salary 

problems such as delay in payment, cut down of overtime 

payment and gain small salary by overloaded of work. 

Superior management should analyze this problems and give 

support to their workers by motivate them. Some of the 

worker become low productivity is because of their attitudes 

such as come late to work and going back early. The reason 

why they are not afraid to bring these bad attitudes to work is 
because of lack of supervision. Company shall have efficient 

labor productivity in order to become competitive and 

globalize 

 

Labour Productivity: 

Productivity is the ratio of output to all or some of the 

resources used to produce that output. Output can be 

homogenous or heterogeneous.      

 
 

The volume measure of output reflects the goods and services 

produced by the workforce. Numerator of the ratio of labour 

productivity, the volume measure of output is measured either 
by gross domestic product (GDP) or gross value 

added (GVA). Although these two different measures can both 

be used as output measures, there is normally a strong 

correlation between the two.  

The measure of input use reflects the time, effort and skills of 

the workforce. Denominator of the ratio of labour 

productivity, the input measure is the most important factor 

that influences the measure of labour productivity. Labour 

input is measured either by the total number of hours worked 

of all persons employed or total employment. 

 3 points will be deducted for each formatting error. 
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II. OBJECTIVES 

1) To identify the factors on  labour productivity in the small 

and large construction projects.  

2) To assess the impact of influenced factors on the variation 

of labour productivity. 

3) To suggest recommendations in order to reduce variation of 

labour productivity in the construction projects. 

III. RESEARCH METHODOLOGY: 

The method used in the study is shown in figure 1 

below:

 
Figure-1: Flow Chart Showing Research Structure. 

 

The research methodology for this study has adopted 

questionnaire survey to weightage of the thirty five main 

factors and performance measures which affect the decision 

making process in labour productivity in small and large  
construction projects. To identify factors and performance 

measures, literature reviews, books and discussion with Expert 

and all parties involved in construction industry were carried 

out. Then these thirty five factors are arranged in eight main 

Groups of psychological, experience, external, capital, 

physical, time and workload, supervision and leadership and 

safety. Questionnaire is prepared in the form of pair wise 

comparison salty 1-9 scale. It should be noted that the pair 

wise comparison method is perhaps the cornerstone of the 

entire AHP philosophy. For each decision nodes, the 

questionnaire is prepared. Questionnaire is prepared to reach 
out to the more people. Pilot survey is conducted before the 

actual survey. In this survey feedback from skilled labour like 

meson, painter, plasterer, steel fitter and also site engineer are 

taken out both the small as well as large construction projects. 

Then carry out further analysis along AHP technique. figure 2 

shows factors affecting  according to there groups  on labour 

productivity. 

Example for questionnaire format of AHP scale (Pair wise 

comparison) is given below: 

 

i 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 j 

  i-first factor 

  j-second factor 

 

Figure 2 shows that all thirty five factors that affecting on 

labour productivity are arranged into eights groups. 

 

A] AHP methodology: 

Thomas L. Saaty (1980) developed the following steps for 
applying the AHP. 

1. Define the problem and determine its goal. 

 

2. Structure the hierarchy from the top (the objectives from a 

decision-makers viewpoint) through the intermediate levels 

(criteria on which sub- sequent levels depend) to the lowest 

level which usually contains the list of alternatives. 

 

3.Construct a set of pair wise comparison matrices(size n x n) 

for each of the lower levels with one matrix for each element 

in the level immediately above by using the relative scale 

measurement shown in Table 1. The pair-wise comparisons 
are done in terms of which element dominates the other. 

 

4. There are n (n-1) / judgments required to develop the set of 

matrices in step 3. Reciprocals are automatically assigned in 

each pair-wise comparison. 

 

 5. Hierarchical synthesis is now used to weight the 

eigenvectors by the weights of the criteria and the sum is taken 

over all weighted eigenvector entries corresponding to those in 

the next lower level of the hierarchy. 

 
6. Having made all the pair-wise comparisons, the consistency 

is determined by using the Eigen value, ƛmax , to calculate the 

consistency index, CI as follows: C.I.=(ƛmax-n) / (n-1).where 

n is the matrix size. Judgment consistency can be checked by 

taking the consistency 

Ratio (CR) of CI with the appropriate value. The CR is 

acceptable, if it does not exceed 0.10. 

 

7) Steps 3-6 are performed for all levels in the hierarchy. 

If it is more, the judgment matrix is inconsistent. To obtain a 

consistent matrix, judgments should be reviewed and 

improved. 
 

TABLE I 

PAIRWISE COMPARISON SCALE FOR AHP 

 

PAIRWISE COMPARISON SCALE FOR 

AHP 

Numerical 

Scale 
Verbal judgment of preferences 

9 Extremely preferred 

8  Very Strongly to Extremely 

7  Very Strongly Preferred 

6 Strongly to Very Strongly 

5  Strongly Preferred 

4  Moderately to Strongly 

3  Moderately Preferred 

2 Equally to Moderately 

1 Equally Preferred 
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Figure-2: Factors affecting on labour productivity in construction projects. 
 

IV. RESULT 

A hierarchical model for factors affecting labour 

Productivity was developed consisting of three levels: the 
goal, the critical factors and sub-factors. This model was 

used as a basis for designing the questionnaire survey where 

relative importance of each factor in the hierarchy is 

determined. Experts have been asked to make pair-wise 

comparisons between two factors at a time, decide which 

factor is more important to labour productivity, and then 

specify the degree of importance on a scale between 1 

(equal importance) and 9 (absolutely more important) to the 

more important factor. A total of 100  questionnaires were 

completed by site engineer and skilled labour. Then solving 

the steps of AHP techniques. 

According to above detailed Procedure result are 
illustrated as  top most groups that’s affecting on labour 

productivity are follows: 

 

A) SMALL CONSTRUCTION PROJECTS: 

Table II 

MAIN FACTOR AFFECTING ON LABOUR 

PRODUCTIVITY IN SMALL CONSTRUCTION 

PROJECTS 

 

Sr no Criterion Weight 

1 Psychological 0.03 

2 Experience 0.14 

3 External 0.026 

4 capital 0.296 

5 physical 0.238 

6 Time and workload 0.062 

7 Supervision & Leadership 0.085 

8 Safety 0.121 

Following are top ten sub factor that affecting on labour 

productivity in small construction projects. 

 
Table III 

SUB FACTOR AFFECTING ON LABOUR 

PRODUCTIVITY IN SMALL CONSTRUCTION 

PROJECTS. 

 

Rank Criteria Weights 

1 Renumeration 0.723 

2 Ignore Safety Precautions 0.72 

3 Drug use 0.64 

4 Level Of skill 0.54 

5 Rework 0.53 

6 Natural disaster 0.51 

7 Work Planning and 

Scheduling 

0.41 

8 Job satisfaction 0.384 

9 lack of exp worker 0.323 

10 Weather changes 0.299 

 

Following are the factors affecting on labour productivity in  

large construction projects: 
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A) LARGE  CONSTRUCTION PROJECTS 

 

TABLE IV 

MAIN FACTOR AFFECTING ON LABOUR 

PRODUCTIVITY IN SMALL CONSTRUCTION 

PROJECTS 
 

Sr. no Criterion Weight 

1 Psychological 0.03 

2 Experience 0.07 

3 External 0.04 

4 capital 0.28 

5 physical 0.21 

6 Time and workload 0.12 

7 Supervision & Leadership 0.15 

8 Safety 0.08 

Following are top ten sub factor that affecting on labour 
productivity in small construction projects. 

 

Table V 

SUB FACTORS AFFECTING ON LABOUR 

PRODUCTIVITY IN LARGE  CONSTRUCTION 

PROJECTS. 

 

Rank Criteria Weights 

1 Renumeration 0.61 

2 Weather changes 0.59 

3 Diseases 0.55 

4 Ignore Safety Precautions 0.53 

5 Level Of skill 0.50 

6 Job satisfaction 0.45 

7 Rework 0.44 

8 Lack of incentive scheme 0.38 

9 Crew size 0.30 

10 Work Planning and 

Scheduling 

0.29 

. 

 

V. CONCLUSION AND RECOMMENDATION 

In Formulating Thirty Five Factors Associated With Labour 

Productivity in large as well as in small construction 

projects Were Considered Using Analytical Hierarchy 
Process. The Analytical Hierarchy Process Proven To Be 

Useful In Quantitatively Analyzing The Interrelation 

Between Various Factors. 

 

Following Recommendations: 

1. Training Courses Should Be Conducted To Improve The 

Managerial Skills Of The Construction Parties As Well As 

The Labors. 

 

2. Progress Payments Should Be Paid On Time. 

3.In Order To Have Better Site Management, The 

Construction Parties Should Have More Communication 

And Coordination During All Project Phases. 

 

4. Systematic flow work. 

 
5. Motivation to workers towards project completion. 
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