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Abstract: The construction industry is considered to be one 
of the rapidly growing industries of India. So, to fulfil such a 
vast and constantly increasing construction demand the labour 
productivity is the key factor to maintain client satisfaction, 
attract investment, and contribute by helping the nation with its 
economic growth. Aluminium system formwork is one 
economical and technical approach to effectively maintain 
productivity of labours on site. Various research studies have 
been conducted to compare different types of formwork system 
and the advantages and disadvantages of each type of formwork 
system are examined in terms of cost, duration, quality etc.  
There is no standard procedure to put a number on the 
efficiency of the site labour, using aluminium formwork system 
in the industry.  So, the primary objective of this study is to find 
the practical labour productivity in aluminium formwork system 
and the factors affecting the labour productivity. For this, 
research is performed on Purva Silversands project, Pune, 
Maharashtra (Residential Project). Labour productivity and its 
variations could generate a greater impact on the project 
economy and project duration. Low productivity can decrease 
profitability and increases construction cost. This case study 
shows that the actual productivity observed is less than the 
target productivity in some of the months, the reasons for 
variation in target and actual productivity is examined and the 
factors that hamper the productivity mostly are natural (rain), 
improper management and any breakdown of machinery. 
Whereas, the maximum productivity achieved in a month is 
10.36 sqm per man per day. 

Keywords: Labour productivity, Aluminium Formwork, 
Conventional Formwork, Factor affecting labour productivity, 
Mivan. 

I. INTRODUCTION 

1.1 General: 

The demand for houses in India is huge due to 
increase in the rate of urbanization so to mitigate the 
shortage of houses, Pradhan Mantri Awas Yojana (Urban) 
Mission launched on 25th June 2015 which intends to 
provide housing for all in urban areas by year 2022. 

 
 

Manuscript received on October 08, 2021. 
Revised Manuscript received on October 11, 2021. 
Manuscript published on October 30, 2021.  
* Correspondence Author 

Raju Narwade, Department of Civil Engineering, HOC College of 
Engineering and Technology, Rasayani, Panvel, (Maharashtra), India. 

Karthik Nagarajan, Department of Civil Engineering, Pillai HOC 
College of Engineering and Technology, Rasayani, Panvel, (Maharashtra), 
India. 

Rajnish Singh*, Department of Civil Engineering, Pillai HOC College 
of Engineering and Technology, Rasayani, Panvel, (Maharashtra), India. 
 
© The Authors. Published by Lattice Science  Publication (LSP). This is an 
open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/) 
 

The Mission provides Central Assistance to the 
implementing agencies through States/Union Territories 
(UTs) and Central Nodal Agencies (CNAs) for providing 
houses to all eligible families/ beneficiaries against the 
validated demand for houses for about 1.12 cr. As per 
PMAY(U) guidelines, the size of a house for Economically 
Weaker Section (EWS) could be upto 30 sq. mt. carpet area, 
however States/UTs have the flexibility to enhance the size 
of houses in consultation and approval of the 
Ministry(pmaymis.gov.in). So to fulfil the vast and speedy 
construction demand the productivity is the key factor to 
attain and keep up the client satisfaction, attract Investment 
and contribute in making the nation economically 
successful. By making appropriate use of the available 
resources such as, material, labour management and capital 
and increasing efficiency, the productivity can be increased. 
Since labours contribute to the success of almost all the 
aspects of the construction project, labour productivity 
stands as a primary measuring tool. labour productivity has 
a direct impact on formwork technology. Aluminium 
formwork is being widely used these days in mass housing 
projects. Considering the economic benefits of aluminium 
system formwork and a step towards technological 
advancement, it is very necessary to have a practical 
analysis of labour productivity in aluminium formwork 
construction. 

1.1 Significance of Aluminium system formwork with 
respect to labour productivity: 

When it comes to achieving better labour productivity in 
low-cost housing projects, the importance of the role played 
by Aluminium system formwork cannot be ignored. 
Conventional material used to fulfil housing projects being a 
slow process cannot keep up with the current demands. And 
this is where the advanced aluminium system formwork 
steps in because it can keep up with the pace to fulfil the 
demands. Apart from this, it is fairly simple and easily 
adoptable for mass construction of houses. It maintains the 
total quality of work with a methodology that is well defined 
and can enhance the productivity of labours. But the same 
cannot be said about the application of this type of 
formwork in construction of high-rise structures as lack of 
proper planning can make achieving productivity advantage 
unsuccessful. Therefore, analysis of labour productivity in 
aluminium formwork is obligatory to have more realistic 
planning to mitigate any delay in the project due to labour 
productivity. 
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1.2 Construction Labour Productivity: 

Improving labour productivity is the top most priority of any 
profit-oriented company. The labour productivity in the 
construction industry can be identified as the physical 
progress achieved per unit of time period.as seen in equation 

(i):𝐋𝐏 =
(
𝐄𝐒𝐐𝐦
𝐀𝐋𝐒𝐦

)

𝐍𝒅𝐦
    ---------------------------- (i) 

Where; 
LP = Labour productivity  
ESQm = Executed shuttering Quantity in a month  
ALSm = Average labour strength in a month   
Ndm = No of working days in a month. 
To maintain the site labour productivity, aluminium system 
formwork can be considered a great approach due to its 
many benefits, mainly economic and technological. So, it is 
very necessary to have a practical analysis of labour 
productivity in aluminium formwork construction. 

1.3 Factors affecting the Labour Productivity: 

Productivity is not affected by a single factor, but set of 
factors, such as poor management or design errors, 
economic, labour, material, technological, environmental, 
administrative, organization related factors etc. that are 
interrelated to each other and influences the final result. 
Hence, it becomes necessary to conduct an evaluation of the 
factors affecting the productivity of labour. 

II. LITERATURE REVIEW 

Vijay. A. S, et al. (2019), concluded that, aluminium 
formwork system not only saves the time but also saves the 
money. For determining this, the author used line of balance 
technique to compare conventional formwork system and 
aluminium formwork system for multi storey building.  
V. Aditya, et al. (2018), carried out a study which states 
that suitable formwork system is a crucial factor for 
completion of the project within time. The project includes 
detailed analysis on duration and cost estimation of a 
building constructed under PMAY scheme by aluminium 
and conventional formwork technology. The activity time 
and quantity calculations of the building unit is determined. 
Comparison is done based on cost and duration of both 
technology and their advantages and limitations are 
discussed. It is analyzed that cost of construction is 18.4% 
lesser in aluminium formwork than conventional formwork. 
The duration of project is lesser than 38days in aluminum 
formwork. This formwork is most suitable for mass housing 
project due to its minimal construction cost and 
comparatively lesser construction time. Renuka S. H, et al. 
(2017), performed a study to compare different types of 
formwork systems on the basis of Cost and Time 
parameters. After evaluating, the author concluded that, 
Aluminium formwork is Cost effective in comparison with 
Conventional Formwork. Aluminium formwork is perfect 
for use in the constructions, where Time effective formwork 
is required. Tunnel Formwork is the most cost & time 
effective formwork among Conventional, Aluminum & 
Tunnel Formwork. Aluminium shuttering is preferred if the 
number of repetitions are more for residential projects, as it 
saves the cost & time of shuttering. R. Thiyagarajan, et al. 
(2017), undertook a study to present about the existing 

formwork system used in mass housing construction in 
Tamil nadu and from the results it is analyzed that floor 
cycle will be 7 to 10 days when the aluminium formwork 
used in typical floors, and hence the project duration will be 
reduced by 35 to 40%. At the same time, there will not be 
any additional activities such as block work and plastering, 
which further reduces the overall project duration. The 
Aluminium Formwork System can achieve not only faster 
rate of construction but can also bring down the structural 
cost by 20 to 25 percent over the conventional method with 
lesser labour inputs. 
 P.V. Praneeth, et al. (2017), the study consists of 
questionnaire survey to find out advantages and 
disadvantages of various types of formwork. The 
questioners were conducted in 22. Major companies like 
L&T, SPRE, Ramky, GDCL, NCC etc. In regions like 
Bombay, Hyderabad, Chennai, Bangalore, and Pune to 
compare parameters like cost, quality, safety, cycle time etc. 
Based on study it is observed the Cost adopted for MIVAN 
formwork is highest among the all-formwork systems this is 
because of use of aluminum in making of formwork even 
though cost of MIVAN is high due to higher number of 
repetitions the overall cost reduces which makes it favorable 
in repetitive kind of works. MIVAN gives highest Number 
of repetitions compared with conventional formwork. Faster 
construction can be achieved with MIVAN formwork as 
cycle time of MIVAN is less compared to conventional 
formwork. As per safety management MIVAN is the best in 
the industry compared with the others Form work systems.  
Changes can be easily accommodated for conventional 
when compared with MIVAN. Because MIVAN formwork 
is already customized and standardized. Amol S. 
Deshmukh, et al. (2016), the paper focuses on detailed 
comparison between tunnel and aluminium formwork. For 
that caste study is done on Rohan Abhilasha Wagholi 
Project in Pune. The paper concludes that the initial cost 
aluminium formwork is about Rs. 11000/sqm, whereas it is 
very high for tunnel formwork i.e around Rs.22000/sqm. 
Accuracy is better in tunnel form construction than 
aluminium formwork construction. Design changes/ design 
flexibility is easily possible in aluminium. whereas it is very 
less in tunnel formwork. As Steel is stronger than 
aluminium, tunnel formwork can be reused more than 500 
times and aluminum formwork can be used around 150 
times. Skilled staff as well as skilled labours are required in 
tunnel form system than aluminium form system. GANAR 
A. S, et al. (2015), published a paper that contains cost and 
duration analysis of a building constructed by MIVAN 
formwork building and Conventional formwork building 
The buildings are of G+12 floors and area of both the 
buildings are 772 Sqm with 2.95 m as the height of each 
floor.The analysis focuses on comparision of both the 
buildings with respect to cost and duration aspect.  Nazul 
Azam Haron, et al. (2005), the paper outlines the building 
cost comparison between conventional and industrialised 
building system in Malaysian construction industry.  
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The data were collected through questionnaire survey and 
case study, which consisting of institutional buildings. 
Through the statistical test‘t-test’ it is shown that there is a 

significant difference in cost saving for the conventional 
system as compared to the formwork system. Pranav 
Andhyal et al. (2021), have provided a concept of %D 
CAD which helps in the billing of the various material 
estimate parameters such as structural and formwork, etc. 
Arya Vijayan et al. (2019), research focuses on Internet of 
thing (IoT) which can be applied in real-time monitoring of 
appliances which in future can be applied for formworks, 
etc.  Biradar Shilpa et al. (2019), a recent study carried out 
by the author on Ewaste is emphasized in this research 
stating that may be in future for scaffolding, formworks etc 
new waste products which can be recycled can be used. 
Mahesh S. Singh et al. (2019), in this thesis the author has 
done a deep analysis of labor productivity which has a direct 
impact on material management. Pallavi Patil et al. (2019), 
this research emphasis on a recent concept termed as 
RMMM which is majorly used for resource management for 
smart cities.  Aditya Shatri et al. (2019): “Integrated Land-
Use Zoning, Using Topographical Data: Optimizing Vacant 
Space for Urbanization at Akole Taluka, Maharashtra, India. 
Sunilkumar Patel et al. (2017), when aluminum formwork 
system is considered, a major focus moves towards material 
management and hence in this research the author has tried 
to work on blue roof system using material management in 
loob so as to make it more reliable and sustainable. Karthik 
Nagarajan et al. (2016), in G+10 or more storied building 
the concepts of scaffolding and formworks plays a vital role 
in the overall cost of the project, hence here in this research 
the author has calculated the impact of the floors of the 
structure on its costs of the materials  

III. RESEARCH GAP 

From the above literature review it is observed that there is 
no standard procedure applied to calculate the practical 
measure of the site labour and their efficiency, using 
aluminium formwork system. Comparison between different 
kinds of formworks with aluminium formwork system has 
been performed in past few decades, detailed study has been  
performed between many types of formwork on various 
aspects like cost, quality, duration but none of research has 
emphasized on labour productivity in aluminium formwork 
system. Hence to bridge this gap this research study felt the 
necessity of determining the labour output to secure 
maximum efficiency out of this new technology and 
achieving a value for money. The paper emphasizes on 
labour productivity in aluminium formwork system and 
determining the parameters affecting the labour 
productivity. 

IV. OBJECTIVES 

Keeping in mind the future scope of aluminium formwork 
and after reviewing the available literature on aluminium 
formwork, this study has been carried out to bridge the gap 
by trying to achieve the following objectives 
1. Analysis of labour productivity in aluminium formwork 

system. 

2. Determining the factors affecting the labour 
productivity in aluminum formwork. 

3. Comparison of aluminium and conventional formwork. 

V. PROBLEM STATEMENT  

Labour productivity and its variations could generate a 
greater impact on the project economy and project duration., 
also labour productivity majorly controls the formwork 
system. Low productivity can decrease profitability thus in 
turn increasing the construction costs. When residential 
construction is taken into consideration, various factors such 
as labour, material, subcontracted work, and other costs like 
overheads and profit margins are taken into account which 
promotes the usage of prefabrication or modular 
components. It is considered an effective technology to 
boost the productivity and achieving cost reduction for the 
housing projects.    

VI.  METHODOLOGY 

The methodology adopted for the research are described in 
the form of a flow chart in Figure 1. The chronological 
activities involved in this study are present in graphical 
format. The details of the study are elaborated in the 
subsequent headings. 

 

Figure 1: Flow chart showing methodology 
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VII. STUDY AREA 

 7.1 Site Details  

The case study of my project is performed on Purva 
Silversands project which consists of 13 no’s G+22 floors 
Residential building which is constructed using aluminium 
formwork and 1 no’s G+10 floor Residential building which 
is constructed using conventional formwork which is located 
at Keshav Nagar road, Mundhwa, Pune, Maharashtra-
411036. The latitude and longitude of Mundhwa, Pune is 
18.5330° N, 73.9330° E. 

 

Figure 2: shows the location of Pune in India map. 

7.2 Data Collection: 

7.2.1 Daily Progress Report (D.P.R.): 

The DPR consist of detailed description of everyday work 
done quantity of every single activity like shuttering, 
reinforcement, concreting, plaster, tiling, painting etc. The 
data of every construction activity are noted according to 
their respective mode of measurement and recorded in 
D.P.R on daily basis. It also consists of resources available 
at site and record of the inventory. Daily work done quantity 
of every single activity is provided by execution engineer to 
planning engineer and it is the responsibility of planning 
engineer to update and maintain D.P.R on daily basis. All 
the DPR from the starting day of the project till now have 
been collected. 

7.2.2 Daily Labour Report: 
It consists of detailed number of unskilled labour, carpenter 
and carpenter helper, fitter and fitter helper, Pipeline gang, 
mason and mason helper, fabricator, and all labour gang 
supervisors present on particular date. 

7.2.3 Hindrance Report: 
Hindrance report contains every issue that occurred during 
execution phase of project which ultimately caused delay in 
completion of project. This report is also maintained by 

planning engineer. 

VIII. ANALYSIS 

The data for study is taken from G+22 and G+10 floor 
building with aluminium and conventional formwork 
respectively. The analysis of labour productivity is done on 
the basis of collected Daily progress report and Daily labour 
report.Here, work done quantity of every single day of every 
construction activity is maintained in Daily Progress Report 
(DPR) and the labour strength of the respective day is also 
noted in Daily labour report by the concerned planning 
engineer of the site. To perform the case study, every day 
shuttering quantity of 8 months (Jan19-Aug19) is noted 
from the DPR with respect to labour strength of the 
respective day.Base for analysis:  
(i) Labour productivity = (Executed shuttering qty in a 
month /avg labour strength in a month)/No of working days 
in a month. All the constraints that affect the productivity is 
considered. Unit of productivity is square meter per man-
days (Sq.m/man-days). Also, a comparison is made between 
labour productivity of both aluminium formwork and 
conventional formwork. 

IX. RESULTS AND DISCUSSIONS 

After going through all the available resources for this 
report, thorough calculations combined with case study 
helped us to find out actual labour productivity in 8 months 
duration (Jan19-Aug19) in aluminium formwork system. 
Following below is the real statistics of every month from 
Jan19 to Aug 19. It consists of every single month executed 
shuttering quantity in aluminium formwork system along 
with each month average labour strength present to execute 
the same. It is observed that out of the 8 months maximum 
shuttering quantity was executed in April 2019 and the 
maximum labour strength is observed in August 2019. After 
getting each month shuttering quantity and each month 
average labour strength it is analysed that even though the 
maximum labour strength is in the month of Aug19 the least 
productivity is achieved in the same month and the 
maximum productivity is achieved in the month of April 
2019. 

Table no.1 Shows month wise executed shuttering 
quantity from Jan19 to Aug19: - 

Sr No Month 
Executed 

Shuttering qty 

(Sqm)  
1 Jan-19 12915 
2 Feb-19 17519 
3 Mar-19 15261 
4 Apr-19 22926 
5 May-19 18119 
6 Jun-19 12305 
7 Jul-19 12648 
8 Aug-19 14966 
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Table no.2 Shows month wise average labour strength 
from Jan’19 to Aug’19. It is observed that out of the 

below 8 months maximum labour strength was in 
August 2019:- 

Sr No Month 

Average 
labour 

strength 
(Nos) 

1 Jan-19 74 
2 Feb-19 84 
3 Mar-19 79 
4 Apr-19 79 
5 May-19 76 
6 Jun-19 72 
7 Jul-19 89 
8 Aug-19 112 

9.3 Labour productivity (L.P): - 

 L.P = (Executed shuttering qty/avg labour strength)/No of 
working days in a month. 
Table no.3 shows that the least productivity of labour is 
observed in the month of august 2019 and the maximum 

productivity is observed in the month of April 2019. 

 
 

 

 
Figure 3: shows that the least productivity of labour is 

observed in the month of august 2019 and the maximum 
productivity is observed in the month of April 2019 

9.4 Hindrances affecting the labour Productivity. 

During the study of analysing the labour productivity there 
were few factors noticed in executing the aluminium 
formwork shuttering work. Following below are the three 
factors which influences the labour productivity most in 
aluminium formwork system. 
1. Natural. 
2. Management. 
3. Mechanical 
Natural - Rainfall disturbs the productivity the most and it 
is clearly seen in the study analysis that the least 
productivity is observed in the rainy season.  Another 
natural factor is wind speed as the Pune region is at an 
altitude of 560M (1,840 feet) above sea level, heavy wind 
speed is observed in monsoon season and because of heavy 
wind speed the tower cranes are not allowed to work above 
wind speed of 15 m/s which hampers the construction 
activity abruptly. 
Management - Delays in Subcontractor Payment causes 
many times labour strike which ultimately affected the 
labour productivity. Many times, concrete delivery was 
stopped due to delayed in PO (Purchase order) updating of 
concrete. At numerous instances progress hampered due to 
non-availability of adequate material like steel, conduiting 
material, resources (Aggregate, admixtures) in RMC plant. 
The maximum hampering of work is due to management 
issues and according to case study the parameter which 
affects the labour productivity most is due to improper 
management.  
Mechanical - The mechanical issues which influence the 
labour productivity in aluminium formwork system is due to 
failure of tower crane and failure of RMC plant and most of 
the time these are due to ignorance of planned preventive 
maintenance work. 
 
 
 
 

Sr No Month
Executed 
Shuttering 
Qty (Sqm)

Average 
labour 

strength.
(No’s)

Labour 
productivity 
(Sqm/labour)

/month.

1 Jan-19 12915 74 6.23

2 Feb-19 17519 84 8.02

3 Mar-19 15261 79 6.9

4 Apr-19 22926 79 10.36

5 May-19 18119 76 8.51

6 Jun-19 12305 72 6.1

7 Jul-19 12648 89 4.9

8 Aug-19 14966 112 4.77
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9.5 Comparison between Conventional and 
Aluminium Formwork: - 

A detailed cost comparison is made between conventional 
and aluminium formwork system and it is noticed that the 
material cost in conventional formwork system is between 
Rs.1500 to Rs.2000 per sqm whereas the material cost in 
aluminium formwork system is between Rs.9,500 to 
Rs.11,500. The number of repetitions achieved in 
conventional formwork is about 5 to 7 whereas the 

repetition in aluminium formwork system is 100-120. 
Labour cost for fixing and dismantling of formwork for one 
slab is approx. Rs.4,72,250 whereas Labour cost for fixing 
and dismantling of formwork for one slab by aluminium 
formwork system is approx. Rs.2,25,500. Labour cost for 
completing 25 repetitions by conventional formwork is 
approx. Rs.1,18,06,250 and Labour cost for completing 25 
repetitions by aluminium formwork is approx. Rs.56,37,500. 
 

Table no.4 emphasises on comparison between aluminium and conventional formwork system. 

Aluminum formwork V/S Conventional Formwork 
        
 Sr.     
No 

Title Conventional formwork Aluminum Formwork 

                   
1 Material cost per Sq.m 2000 10,500 

        

         
2 No of Repetitions can be achieved 7 100 

        
  Labour cost for fitting and     

3 
dismantling of formwork for one slab 
(assuming 45 nos of labours and Rs.500 
per labour per day) 

21 man-days 21*450 
=4,72,250 

10 man-days 10*450 
=2,25,500 

        

4 
labour cost for completing 25 
repetitions. (Assuming 45 nos of 
labours) 

1,18,06,250 56,37,500 

         
5 Time required for 18-21 days 7-10 days 

  one repetition     

X. CONCLUSION 

There has been enormous growth in labour productivity in 
the construction industry from the last few years due to 
advancement in technology. This paper examines the 
productivity of aluminium formwork system. As per the 
analysis, it is observed that conventional formwork is useful 
and cost-effective for small scale construction. However, the 
significance of this research states that aluminium formwork 
system is well suited for large scale construction with 
typical high rise structure.The maximum productivity 
achieved is 10.36 sqm/man-days. Whereas, the actual 
productivity was observed less than the target productivity 
in some months. The reason for variation in target and actual 
productivity is examined and the factors which hamper the 
productivity most are Natural (Rain), Improper management  
and any breakdown of machinery. Comparison is made  
between Aluminium formwork and Conventional formwork 
system and it is concluded that Aluminium formwork is 
more suitable and economical since labour cost is 
comparatively less and the number of repetitions is more. 
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