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Abstract— This paper consists of methodology used for 

productivity improvement in construction industry. This will 

consist of performance ratio, baseline productivity, time 

study (Timesheet), coefficient of variation, questionnaire 

survey and relative importance factor. This paper will be used 

for future studies in productivity improvement. Productivity 

improvement will help in reduction of time and cost at actual 

site. It also gives different factors affecting productivity 

(management, labour and external). Questionnaire of 69 

question’s had been prepared according to this factors, from 

which highly impacting factors will be sorted and then 

remedies will be provided on them. 
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I. INTRODUCTION 

The construction industry is the largest and most challenging 

industry in the world. Human resources have a strategic role 

to play in improving productivity in the construction industry. 

With the effective and optimal use of human resources can 

help increase productivity. Most of the construction projects 

are laborers, basically using hand tools and equipment, of 

which labor costs account for about 30% to 50% of the total 

project cost (Vekaria, S.G.). The Indian construction industry 

is one of the fastest growing industries in the world. After 

agriculture, the employment rate in the construction industry 

came in second. India, which accounts for about 8% of GDP, 

also directly or indirectly provides employment for about 35 

million people (Yogendra Kumar et al, 2013). In the 

construction industry, one of the biggest problems faced is 

unskilled labor, which means lost productivity and the impact 

of daily cost overruns and schedules. Labor productivity is 

one of the important factors that affect the physical progress 

of construction projects. To perform effective work, 

construction workers should be familiar with the materials, 

tools, and machines they use. 

Many researchers have shown that poor construction 

management practices lead to poor performance and waste of 

energy at different stages of the construction project. 

Researchers have tried to overcome some challenges by 

adding efforts to construction projects. However, many 

problems have not been solved in terms of construction 

productivity. Identifying and analyzing the key factors that 

affect the productivity of construction will lead to the 

development of the most effective methods and strategies to 

improve the upcoming construction productivity. 

Construction project is said to be successful if it is 

completed in schedule duration and estimated cost. For that 

purpose productivity has to be efficient. Productivity 

forecasting plays an important role in strategic and 

operational planning. Quantitative forecasting is used for 

decision making process for many of complex situations 

(Mohamed and srinavin, 2005) 

II. DEFINITION OF PRODUCTIVITY 

In general definition of productivity is ratio of output and 

input. There are few definition of productivity 

1) According to Borcherding and Liou 1986, “productivity” 

express the relationship between outputs and inputs. 

2) According to Drewin 1982, the definition of labor 

productivity is the amount of good and services produced 

by a productive factor (manpower) in the unit of time. 

3) According to Sumnath 1984, the definition of 

productivity as a quotient obtained by dividing the output 

by one of the productivity factors. 

III. FACTOR AFFECTING ON LABOR PRODUCTIVITY 

Forty Five factors identify by literature survey, which 

affected labor productivity are classified under the four 

primary groups (1) Management Group (2) Technological 

Group (3) Human/Labor Group (4) External Group. 

A. Management Group 

Management group have 24 following factors: 

1) Labor Supervision 

2) Method of Construction 

3) Delay in Payment 

4) Lack of Construction Manager Leadership 

5) Late Arrival, Early Quit and Frequent Unscheduled 

Breaks. 

6) Sequence of Work 

7) Communications Between Site Management and Labor 

8) Storage Locations 

9) Labor Interference and Congestion 

10) Incentive Scheme 

11) Unrealistic Scheduling and Expectation of Labor 

Performance 

12) Lack of Recognition Program 

13) Unavailability of Suitable Tools 

14) Proportions of Work Subcontracted 

15) Delay in Inspection by Site Management 

16) Material Shortage 

17) Lack of Training Offered to Operatives 

18) Lack of Periodical Meeting with Crew Leader 

19) Lack of Suitable Rest Area Offered to labor on Site 

20) Crew Size and Composition 

21) Working Overtime 

22) Lack of Providing Labor With Transportations 

23) Owner’s Representative Intervention with Site 

Management and Operatives 

24) Accidents as a Results of Poor Site Safety Program 

B. Technological Group 

Technological group have 12 following factors: 

25) Clarification in Technical Specifications 

26) Extents of Variations/Change Order During 

Executions 
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27) Team Spirits 

28) Delay in Responding to Requests for Information’s 

29) Rework 

30) Stringent Inspection by The Engineer 

31) Delay in Inspection by The Engineer 

32) Site Restricted Access 

33) Design Complexity Level 

34) Compatibility and Consistency Among Contract 

Documents 

35) Confinement of Working Space 

36) Layout of Site 

C. Human/Labor Group 

Human/Labor group have 4 following factors: 

37) Labor Fatigue 

38) Labor Skill 

39) Availability of Experienced Labor 

40) Labor Motivation 

D. External Group 

External group have 4 following factors: 

41) High/Low Temperature 

42) Sandstorms 

43) Rain 

44) High Humidity 

45) High Winds 

IV. BASELINE PRODUCTIVITY 

The best productivity occurs when there are few or no 

disruptions. This best productivity is called the baseline 

productivity. 

The baseline productivity is calculated by applying 

the following steps to the daily productivity values: 

a) Determine the number of workdays that comprise 10% 

of the total workdays. 

b) Round this number to the next highest odd number; this 

number should not be less than 5. This number, n, defines 

the size of (number of days in) the baseline subset. 

c) The contents of the baseline subset are the n workdays 

that have the highest daily production or output. 

d) For these days, note the daily productivity. 

e) The baseline productivity is the median of the daily 

productivity values in the baseline subset. 

Ibbs and Liu criticized the Thomas’s baseline 

method and stated that it is highly subjective. There is no 

evidence that 10% of the whole daily productivity is a 

reasonable or well-accepted percentage to represent the best 

performance a contractor could achieve. Every project is 

different. Moreover, this 10% sample is presumably 10% of 

the time that similar work is being performed, not 10% of the 

total project, which may consist of a series of quite dissimilar 

work categories. However, Thomas is unclear on this. This 

procedure selects the contents of the baseline subset ‘‘as the 

n workdays that have the highest daily production or output. 

Daily output might be maximized by crew size. Therefore, 

certain days could be selected as the baseline, which are not 

truly indicative of the achieved productivity.’’  

V. DEFINITION OF TIME STUDY 

The British Standard (BS) definition of this recognised 

industry standard technique is: “Observing, recording and 

rating of human work to establish the times required by a 

qualified worker to perform specified work under stated 

conditions at a defined rate of working.” 

A. Time Study Procedure 

The procedure for time study can best be described step-wise.  

1) Step 1: Define objective of the study. This involves 

statement of the use of the result, the precision desired, 

and the required level of confidence in the estimated time 

standards.  

2) Step 2: Verify that the standard method and conditions 

exist for the operation and the operator is properly 

trained. If need is felt for method study or further training 

of operator, the same may be completed before starting 

the time study.  

3) Step 3: Select operator to be studied if there are more 

than one operator doing the same task.  

4) Step 4: Record information about the standard method, 

operation, operator, product, equipment, and conditions 

on the Time Study observation sheet.  

5) Step 5: Divide the operation into reasonably small 

elements, and record them on the Time Study 

observation sheet.  

6) Step 6: Time the operator for each of the elements. 

Record the data for a few numbers of cycles on the Time 

Study observation sheet. Use the data to estimate the total 

number of observations to be taken.  

7) Step 7: Collect and record the data of required number of 

cycles by timing and rating the operator.  

8) Step 8: Calculate the representative watch time for each 

element of operation. Multiply it by the rating factor to 

get normal time.  

Normal time = Observed time X rating factor  

Calculate the normal time for the whole operation by 

adding the normal time of its various elements.  

9) Step 9: Determine allowances for fatigue and various 

delays.  

10) Step 10: Determine standard time of operation.  

 
Table 1: 
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VI. QUESTIONNAIRE DESIGN 

There are nine steps involved in the development of a 

questionnaire: 

1) Decide the information required. 

2) Define the target respondents. 

3) Choose the method(s) of reaching your target 

respondents. 

4) Decide on question content. 

5) Develop the question wording. 

6) Put questions into a meaningful order and format. 

7) Check the length of the questionnaire. 

8) Pre-test the questionnaire. 

9) Develop the final survey form. 

VII. RELATIVE IMPORTANCE INDEX 

In order to facilitate the study, after the literature review and 

personal interviews, a plan is too formulated for collecting 

field information and creating an evaluation process and 

numerical values. R.I.I. method used for analysis the survey 

results. 

R. I. I =
5(n5)  + 4(n4) + 3(n3)  + 2(n2)  + 1(n1)

5(n1 + n2 + n3 + n4 + n5)
× 100 

Where 

n1= number of respondents who selected factor for no effect 

n2= number of respondents who selected factor for little 

effect 

n3= number of respondents who selected factor for moderate 

effect 

n4= number of respondents who selected factor for strong 

effect 

n5= number of respondents who selected factor for very 

strong effect 

VIII. CONCLUSION  

This paper explains the methodology of Productivity 

Improvement in construction industry. The baseline gives the 

actual position of productivity in construction industry. With 

the help of questionnaire the most impacting factors are found 

out and then the perfect remedies are provided to minimize 

their effect, it will help construction industry to save time and 

cost of construction. 
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