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Abstract - The growth of construction industry is going to increase from 492.84 lakh crore Rupees to over 821.40 lakh crore 
Rupees in next 7 years. The global contribution of construction industry in GDP is about 13% of the whole. It is estimated 
that construction in developing economies is set to increase by 110% and infrastructure construction by 128%. Different 
indicators indicate that conventional construction techniques have reached its saturation point. The construction industry is 
labour intensive with risky working conditions. Thus the importance of construction automation is increased rapidly in 
developed countries. The challenges faced with construction work such as labour shortages, poorly maintained equipment, 
decreasing quality of work, poor plants, labour‘s safety and working condition of projects. To address these problems 

various new innovative technologies such as automation which has the potential to enhance the safety, quality, and 
productivity of the construction industries must be implemented. Today the construction industry is one of the most 
unpracticed fields in terms of automation thus studying recent application in robotics and automation in the construction 
industry is of dire need. The qualitative study has been carried out to focus on trends, merits, obstacles and its applications in 
implementing automation in construction industry are reviewed in this paper. 
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I. INTRODUCTION 

 

Construction industry is a tenacity for a country. It 

supports a major chunk of economy and establishes 

social wellbeing of people. Thus it‘s a foremost 

requirement that this industry works on its maximum 

efficiency and flourishes to support overall 

development of a country and ultimately leads to 

global development. To generate maximum output at 

peak efficiency, we have to make sure that there is a 

nexus between construction and automation.  
 

The construction industry, which contributes a 

significant quota to the country‘s Gross Domestic 

Product (GDP), is still dominated by a paper form of 

communication for passing information. Automation 

is the approach, mode or system of controlling a 

process by highly automatic and electronic means by 

use of control systems and information technologies, 

reducing human mediation to a minimum. It is the use 

of an electronic or computerized tool by a human 

being to manipulate data or produce a product. 

According to ‗Mohan Ramanathan‘ (2007) 
Automation has been a gauge of technological and 

developmental evolution of construction industry. 

The purpose of any automation have to improve the 

quality of work, productivity, higher safety for both 

workers and public through developing machines for 

risky jobs, uniform work quality with great accuracy. 

Cultivating work environment as to reduce 

conventional manual work to minimum so workers 

are relieved from dangerous work, but impediments 

of automation is high cost, less knowledge of the 

worker, high maintenance cost etc.  The attainment of 
a project depends on how well the construction phase 

is carried out as it is a vital phase in building a civil 

engineering structure. Skilled and economical 

construction is particularly important because of the 

challenging structures being built, the availability of 

improved materials and equipment involved in 

construction. The ambit of automation in construction 

is immense, including all the stages of construction 

from initial planning and design, through construction 

of the facility, its operation and maintenance, to the 

final dismantling and recycling of buildings and 

engineering structures. Technology can supervise 
deliveries, inventory and enhance the overall 

efficiency of process. This has led to hike in the 

demand for various types of robots, such as 

collaborative industrial robots, building automation, 

logistics robots, autonomous drones, additive 

manufacturing and 3D printing, etc. The recent 

developments and inventions in the fields of 

computer science and robotics have assisted to 

develop new technologies in the field of construction 

industry.   

 

The uniqueness of the construction sector poses 
various confrontations for the direct adaptation of 

technologies that are used in many other industries. 

Automation still being at seed phase in construction. 

The progress from technical automation to full 

adoption is likely to take decades which is mostly 

affected by technical feasibility, cost of developing 

and deploying solutions, labour market dynamics, 

economic benefits and social acceptance. With higher 

efficiency as it does not have emotional and physical 

limitations, do not need breaks which ultimately 

reduces the cost. 
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II. DEFINITIONS OF AUTOMATION 

 
1.  ―Automation is the technique, method, or system 

of operating or controlling a process by highly 

automatic means, as by electronic devices, use of 

control systems and information technologies, 

reducing human intervention to a minimum.‖  

2. ―Automation is the use of an electronic or 

computerized tool by a human being to manipulate 

data or produce a product.‖ 

 

III. NEEDS OF AUTOMATION AND WORLD 

SCENARIO 

 
Technology is revamping the construction and project 

management landscape in many ways. An access 

reliance on technology along with robotics to tackle 

the intricacies of huge projects, has started pushing 

companies to explore modernistic and economical 

solutions. In fact, robots are now the pioneer of all 

futuristic construction technology. A bulldozer 

mechanization systems, multi-purpose drone, robots 

cutting, stacking and packaging materials and 

welding structural frames, are increasingly becoming 

a common feature across large and challenging 
construction projects. 

 
Figure1: Labour associated withtechnically automatable 

activities inhundred crore. (12) 

 

The estimated automation potential is 35 percent for 

laborers, 50 percent for carpenters, 42 percent for 

electricians, 50 percent for plumbers, and 88 percent 
for operating engineers. With minimal effort a pre-

programmed robot can easily switch between 

processand program to produce a product. 

 

Initiatives like ‗make in India‘; and ‘digital India‘, 

India can take leap to compete with world‘s best in 

field of automation with investments of over 889.85 

hindered crore rupees in robotics under make in India 

project. Brazil, china, India, Indonesia, South Korea 

and Russia being emerging economies accounts to 

more than half of all global growth and is estimated 

to be 55 percent of global construction compared to 
46 percent in 2010. The advancement in automation 

in construction still at seed phase have developed a 

Semi-Autonomous mason - Sam100 (New York 

based company) whose margin of error is in 
millimeters and can apply motor to any size of brick 

and place one brick every 8.5 seconds. Another 

example of autonomy is WALT by endless robotics 

which can paint walls about 30 times faster than 

human And Can work at height of 8ft. to 14 ft. at 

speed of 60sq.ft per minute. 

 

 
Figure2: Percentage share of Wages associated with technically 

automatable activities worth of Rupees 1,081.51 lakh crore.
(12)

 

 

At a global level, technically automatable activities 

touch the equivalent of 1100 hundred crore 

employees and 1,081.51 lakh crore Rupees in wages. 

Four economies—China, India, Japan, and the United 

States—account for just over half of these total wages 

and employees; China and India together account for 

the largest technically automatable employment 

potential. The potential is also large in Europe. 

 

 
Figure3: Automation potential% of various countries by study 

of Mckinsey Global Institute. 
(12)

 

 

IV. THE ADVANTAGES OF AUTOMATION 

 

The advantages of automation are mentioned as 

follows: 

 

1. Higher productivity along with high-grade 

quality. 

2. Physical and hazardous task may be automated.  

3. Uniformity in work. 

55%

52%

51%

46%

46%

50%

Japan 

India

China

U.S.

Europe

Rest of world

Automation Potential %



International Journal of Mechanical and Production Engineering, ISSN(p): 2320-2092, ISSN(e): 2321-2071 

Volume- 7, Issue-10, Oct.-2019, http://iraj.in 

Automation Drifts: The Review on Reshaping the Construction 

 

78 

4. Safer environment for workers as they are 

deployed of working in risky conditions 
5. Increase in work efficiency with reduce in cost. 

6. Comfortable environmental condition. 

7. More working hours may be achieved by 

automation. 

 

V. DISADVANTAGES OF AUTOMATION 

 

The disadvantages of automation are mentioned as 

follows 

1. Unemployment at the cost of modernization 

2. Skilled workforce is required to work with 

technology. 
3. Requires a high capital cost  

4. Higher up gradation and maintenance cost 

5. Trained labours are not available easily. 

6. Trained labours charges higher than untrained 

labours. 

7. The automation industry being still in research 

phase cannot be 100% reliable. 

 

VI. OBSTACLES  

 

Although it is proven of higher efficiency, 
productivity and yield, automation still in its seed 

phase majorly because of its high initial and 

maintenance cost. Available funds to procure such 

new technologies with beeping price tag is big 

challenge to small firm to cope-up with industry4.0, 

developing countries being pool of unskilled labour 

these advancements are not accepted another cause of 

barrier in adoption  of automation is its incremental 

increase causes marginal human force value. 

 
 

VII. AREAS OF AUTOMATION IN 

CONSTRUCTION 

 

1. Roads & Runways construction 

2. Structures 

3. Buildings construction 

4. Ports 

5. Tunnels 

6. Factories and industries 

Automation in construction field still being relatively 

untouched haswider horizons which involves entire 
scope of production of material, prefabrication, 

surveillance and management on site, maintaining, 

demolition however it can be broadly classified into 

two categories: 

 

1. Automation at site level  

2. Automation in industries (prefabricated) 

 

VIII. AUTOMATION AT CONSTRUCTION 

SITE 

 

In the world of industry 4.0, the brain of artificial 
intelligence has widen the scope of many hazardous 

works on site still being done by human force by a 

remote control. The challenges in automation at site 

are greater than at factory, it faces many barriers that 

are technological or economical. The technological 

obstacles are that a robot must cope with the 

complications of the construction process involving a 

dynamic and evolving site, together with the need for 

performing multiple tasks with differing 

characteristics.  The most common example being 

self-driving machines fitted with sensors and GPS 
systems with a defined path may operate without 

driver and can be used in hazardous work 

environment and can operate with more efficacy. 

Drones to survey large areas remotely to inspect and 

monitor working areas and flow of materials. The 

concrete 3D printing said to be future of construction, 

its market is expected to reach Rupees 388.39 crore in 

2021. 

 

World‘s first 3D print bridge, built in Alcobendas 

Park in Madrid Is 12 meters long and 1.75 meters 

wide and printed in micro-reinforced concrete.  
 

 
Figure 4: World 1st 3D print bridge. 

 

Another notable exemplar is MX3D from 

Amsterdam, involved in the design of a steel bridge 

over the Oudezijds Achterburgwal by industrial robot 

equipped with an advanced welding machine with 

software and its controls. This printer has 6 degrees 

of freedom of movement and enables the printing of 

metals and resins without the need for support 

structures it proved more productive and efficient by 
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shortening the time, limiting the required area for the 

construction site, lowering the logistics service, 
reducing the number of workers etc.    

 
Figure 5: MX3D  3D printing robot  welding  bridge. 

 

As detailed by Zied (2007), automation research in 

construction has to address technological barriers via:  
 a) Development of mobile platforms and 

manipulators 

 b) Development of control systems and sensory 

systems integration 

 c) Re-engineering of processes to suit robotic 

systems 

 d) Software development to enhance the whole 

system performance. 

 

Economical barriers also influence the 

implementation of automation system in construction, 

such as:  
a) The cost vs. benefits 

b) The changes required for implementing the new 

system 

c) The effect of the new system on the complete 

organization, i.e. Health and safety, and labour unions 

concerns. 

 

IX. AUTOMATION AT INDUSTRY LEVEL 

 

Modular, prefab, panelized, precast construction 

industry has gained momentum due to automation in 
industrial sector where robots have to perform pre-

programmed routine work and are synchronized with 

the environment. Since products built in factory 

principles of mass production and mass customization 

that are norm in manufacturing are applied. BIM 

(building information model) plays major role in 

automation as it is an approach to building design, 

characterized by creation and use of coordinated, 

consistent comparable information about the project 

to be constructed. A report by WSP build ecology in 

February 2018 suggests cost reduction by 20% and 
time reduction by 40-50%. 

 

Conventional Construction Schedule 

 
Modular Construction Schedule 

 

Recognition of prefab construction is recent trends 

due to construction aspects being verified prior to 
being built, newer materials may applied saving in 

time and tight tolerances can be achieved which are 

not affected by outside climatic condition hence 

considerable time is saved of project if prefab 

technology is used. Here ‗prefabricated housing‘ is 

defined as the manufacture of complete houses, or 

significant housing components, offsite in a factory 

setting former to installation or assembly onsite. This 

is an assuring innovation with a clear relationship to 

more environmentally friendly building practices 

(Hampson & Brandon, 2004). 

 

 
Figure 6: Prefabricated houses 

 

X. LITERATURE REVIEW 

 

Based on the papers studied, following are the 

literature review. 

Thomas Bock (2015) describes about how 

conventional construction has reached its limit, 

although at beginning inferior performance is 

observed due to technical, organizational, and 

economical obstacles as well as to limited integration 

within an economic environment but predictions 

serves as base that current trends demonstrate that 
new technologies will outperform the conventional 

ones over time. Currently, it can be observed that CA 

technology, STCR approaches, service robot systems 

and other technology are merging with built 

environment and becoming inherentelements of 

buildings, building components, and building 

furniture automation.(1) 

 

Tambi (2014) suggest about use of automation to 

overcome decreasing quality of work, labour 

shortages, and safety of labour and working condition 

of projects which potentially increases quality, safety 
and productivity. His qualitative study suggest needs 

of  encouragement to Both small and medium size 

firm to adopt automation technologies to implement 

in different sectors such as design, planning, on site 

construction etc. (2) 

 

S.M.S.Elattar (2008) suggests that the primary 

contribution of automation in construction is the 

development of a comprehensive, multidimensional 

analysis of costs and benefits associated with a 
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specific automation application. The ―Sense-and-Act‖ 

may indeed become a reality in the development of 
more advanced robotic systems which adjust itself to 

environment and construction uncertainties. (16) 

 

Mohan Ramanathan (2007) suggest that 

technological and developmental progress of 

construction industry attributes to Automation. The 

objectives of any automation have to increase 

efficiency , productivity, improve the quality of work 

with uniformity, safer environment for both workers 

and public through developing machines for 

dangerous job, but disadvantage of automation is high 

cost, lack of knowledge to the worker, high 
maintenance cost etc. (16) 

 

Joshi and Shah discussed about performance of 

rapidly growing robotic technology and obstacles in 

implementation of automation in construction 

industry but suggests short and long term 

development in automation sector like computer 

supported building production monitored by human 

can be implemented not only in industry but site, all 

that is need is communication between autonomous 

machine and controller, designing engineering and 
managing process in oriented way. (3) 

 

Steinhardt (2013) systematically summarizes 

evidence since 1990 that describes drivers and 

barriers up taking of prefabricated housing 

innovations and systems and understanding industrial 

transition to prefabricated houses from traditional on 

basis of on cost, efficiency and quality measures 

describes PFH as innovation as it has potential to 

centralize repeatable processes that accumulates 

knowledge to improve efficiency. (4) 

 
Jill Manzo (2018) this report is an assessment of the 

potential economic impacts of a highly automated 

construction industry. The Potential Economic 

Consequences of a Highly Automated Construction 

Industry and three Public Policy Recommendations. 

The world is currently in the ―Fourth Industrial 

Revolution,‖ characterized by genetic developments, 

artificial intelligence (AI), robotics, autonomous 

consumer goods, 3D printing, and biotechnology and 

one important change due to the Fourth Industrial 

Revolution is the effect that IT-technologies, robotics, 
and automation have had on the workforce. (11) 

 

McKinsey (Jan2017) this study focusses on 

automation, employment and productivity with the 

advancement in automation technology. Gauging 

automation potential in current global workforce. 

Wages associated with technically automatable 

activities, Labour associated with technically 

automatable activities and Automation potential. This 

also talks about factors affecting pace and extent of 

automation. Its effect on productivity and global GDP 

growth, potential impact of automation on three 

group of countries. (12) 

Shariar Makarechi (May 2011) the goal of this 

paper is to describe a research methodology for 

quantifying a typical building‘s level of automation-

performance for developing an Automation 

Performance Index (API). Performance 

improvements of buildings along with pros and cons 

of building automation. (15) 

 

Shinde N. G. (Dec 2014) this paper gives a detailed 

information about benchmarking, types, automation, 

methodology, survey, analysis for benchmarking of 

automation. Advantages and disadvantages of 
automation and automation at site level and industrial 

level. This paper explains the methodology for 

benchmarking of automation in the construction 

industry. (18) 

 

Khaled Elashry (March 2017) an approach to 

automated construction using adaptive programing. 

This research presented a workflow that allowed a 

robot to work on a task where complexity in material 

might otherwise have proved prohibitive. The 

bricklaying coupled with 3D scanning, and touch 
sensing demonstrates promising proof of concept. 

The paper also presents Scorpion - an open source 

Universal Robot controller plugin for grasshopper. Its 

unique features including direct upload, feedback 

control in addition to parametric path programing and 

easy operation of industrial robots. (17) 

 

XI. CONCLUSION 

 

Due to the high complexity of the construction 

process and the advance technological development 

there is an urgent need to adopt advanced 
construction methods for achieving the desired results 

and development. The construction industry is labour 

intensive with risky working conditions. Thus the 

importance of construction automation is increased 

rapidly in construction field. The various 

advancements in automation of construction industry 

will happen step by step. All that is essential is an 

efficient communication system between the control 

officer and autonomous building machinery. The role 

of robotic technology is increasing rapidly and we 

can support its advancement by designing, 
engineering, managing the construction processes and 

products in a robot oriented way. Recognition of 

prefab construction is recent trends due to 

construction aspects being verified prior to being 

built, newer materials may applied saving in time and 

tight tolerances can be achieved which are not 

affected by outside climatic condition.  

 

The suitable use of technology in the field of 

construction can alter the present scenario into a more 

Futuristic, sustainable and economical one. The 

ultimate goal of automation is to enhance 
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productivity, Quality and safety, which will also 

contribute to cost reduction. Thus the advancement of 
technology and robotic based working can support 

the vast industry of construction in a huge way and is 

very much achievable in coming times. This also 

affects the various aspects of socio-economic 

conditions prevailing in any country. With the turning 

of conventional approach into an artificial 

intelligence based approach it‘s a high time that we 

have to switch over on ‘automation in construction 

technology‘. 
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