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ABSTRACT

The construction industry in India has a share of about 8% of its GDP and provides employment to around 5 million
peoples. A lot of researches have been done to find & analyse workers productivity in Indian construction industry. The
construction industry is labour intensive industry. In these studies, productivity of different construction activities are
directly measured by measuring actual work done at site. The construction industry is characterised by the cost and time
overrun. Whilst the causes are innumerable, labour productivity control, through use of effective work measurement
techniques, is paramount as labour constitutes a considerable portion of any construction project. The study also focuses on
how the effective measurement of productivity can be done by controlling the factors affecting productivity.
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INTRODUCTION
Improvements in construction productivity have a significant impact in improving a country’s gross domestic product.
Moreover economic progress is dependent upon capital investment and economic stability is significantly affected by the
rate of construction activity. In Zimbabwe, time overruns and high labour costs affected construction companies through
reducing profitability and negatively impacting on the companies’ reputation. Many researches are related to poor level of
productivity and performance in construction industry.

Productivity of workers plays an important role in overall performance of onsite construction project. In India after
agriculture construction industry has given second highest employment. Since construction projects are based on repetitive
processes, for example bricklaying and plastering, successful planning of these processes can result in time and cost
savings over the duration of the projects. To achieve this, companies have to undertake productivity measurement and
improvements through implementation of various work measurement techniques.

Work measurement is the periodic or continuous application of different techniques designed to establish the time for a
qualified skilled worker to undertake a task at a defined rate of working or at a defined level of performance, time and
quality being critical elements. Increasing the overall productive use of labour hours, by application of process productivity
measurement, analysis and improvement, results in accurate productivity standard output rates at task level.

Productivity increases as the required skilled labour resources are minimized and non-productive time is reduced from the
tasks within a construction project. However, a major challenge facing the industry is that it is difficult to obtain a standard
method to measure labour productivity as construction projects are complex in nature, having their own unique
characteristics.

Productivity, especially in the construction industry, has been very difficult to measure and control and every error in
productivity estimation causes an inverse effect in the actual cost and time of labour to perform a scope of work. The
average productivities are usually available as an aid for estimation, but these averages must often be modified in light of
the special conditions of a job or site. Therefore, it is firmly believed that going back to the basics of effectively measuring
labour productivity at the task level would be necessary in facilitating improvements and also deal with those factors that
affect the specific sites.
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LITERATURE REVIEW

Tirivavi Moyo, Ellen Mangore and Benviolent Chigara (2013) this research paper states that Construction companies
should seriously invest in adequate and appropriate work measurement techniques, both direct and indirect measurement
techniques, so as to fully enjoy the benefits they present. Inclusive management styles and competent management of
contractor organizations should be implemented. Full support should be rendered to those responsible in this aspect. This
study has managed to highlight the techniques that are being used and how they have contributed to issues of time
overruns. Further research on the actual impact of the techniques on project deliverables is pertinent to holistically ascertain
how much the aspect of work measurement techniques affects successful delivery.

Saad B.S. Ahmada*, Fredrik Svalestuena, Bjgrn Andersena, Olav Torpa (2015) For future research, performance
measurements should be broken down with the work break down structure of the concurrent construction project. Indicator should
be categorized on the nature of concurrent activities (dependent, independent, interdependent), were interdependent indicators
should be tested as KPI's for a reduced set of indicators. The future KPI's should be developed from the perspective of degree of
concurrency, degree of fragmentation of the project and degree of schedule synchronization.

Chapman, R.E., Butry, D.T & Huang, A.L. This paper identifies and prioritizes technologies, processes, measurement
science, and deployment activities that have the greatest potential to significantly advance the productivity and
competitiveness of the U.S. construction industry over the next 20 years. Much is currently being done to address the
underlying causes of the perceived decline in construction productivity. However, key stakeholders often have a myopic
view of how to best address the underlying causes and remove barriers to change within the industry. The November 2008
NRC workshop provided an opportunity to bring together construction industry stakeholders to identify common problems,
generate consensus on ways to address some of these problems, and set priorities for attacking challenges to the industry
that will require a long-term effort to address. By providing a common forum for discussion and planning, the NRC
workshop was a first step in enabling the U.S. construction industry to achieve higher levels of efficiency and competitive
advantage in the global marketplace. This paper provides a vision for the future for developing the enabling measurement
science for achieving breakthrough improvements in construction productivity, including the development of construction
productivity metrics at the task, project, and industry levels.

Latthe Akshay. B. & Deshpande U. L. (2018) This study conclude that there are many methods of work measurement for
improving productivity in construction industry. Work measurement techniques are used for controlling cost and time
overrun, factors affecting on productivity of works. Different methods consists martial tracking and procurement, effective
management system, motivation and safety to workers, external issues and other factors to improve onsite productivity.

Paul Chan & Ammar Kaka (2004) In conclusion, This paper raised the issue of the importance of, and lackluster attitude
of companies towards, measuring on-site productivity. Thereafter, a review of the limitations behind the key textbook
approaches to measuring productivity was provided and these represent some of the problems, which contribute to the
industry’s reluctance to measuring productivity. We have then taken the reader on a journey through two projects observed
and summarized here some of the practical issues faced in the implementation of an on-site productivity measurement
system. These include the time and expertise needed in handling the complexities of productivity data and resistance from
the workforce. In essence, the underlying theme throughout the experience is that a productivity measurement system has
to be comprehensive enough to take into account the complexities of today’s construction operations and ever increasing
emphasis on sub-contract work packages as seen in project A; but simple enough to be effective as portrayed in The Last
Planner system in project B. However, the reliability of using The Last Planner system to measure productivity was beyond
the remit of this current study. Nonetheless, the experience of project participants in project B shows that it works in reality
to help provide that informed view of on-site productivity levels needed to bring about improvements. Therefore, further
work is required to establish the feasibility of using such a system in measuring productivity.

Dhaval jagtap & Anuja Tidke (2019) Conclusions based on literature review are: 1. Major factor affecting labour
productivity are low payment, poor construction methods, use of technology/level of mechanization, delay in material
delivery etc. in central Gujarat region. 2. Factors affecting productivity are categorized under four groups such as
Organizational, Economical, Physical and Socio-physiological. 3. Technology exploration will increase the productivity. 4.
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Some construction labours are engaged in some other profession like farms, factory, domestic servant etc. and hence they
do not give full importance to construction work and tend to work informally. 5. For large companies, equipment factor is
highly affecting labour productivity. While in small and medium companies owner/consultant factor need special attention.
6. Key for productivity improvement is not to complete as many tasks as possible or to maximize workload but focus on
maintaining a predictable workflow. 7. A 1.03 units reduction (or increase) in time overrun causes 1.0 units increase in
labour productivity. 8. Proper management of resources in construction project can yield substantial saving in cost and
time. 9. The stakeholder attention is focused on improved resource utilization and productivity. From the review it was
observed that, inefficient management of construction resources can result in low productivity.

Prachi R. Ghate, Ashok. B. More & Pravin R. Minde (2016) This paper conclude that Skilled labour is a factor which
highly affects the labour productivity; since with skilled labour work can be done in less time without compromising
quality of work. Changes in site layout affects labour productivity since proper arrangement of material on site can reduce
time consumption for completion of work. Changing the semi-skilled labour with skilled labour along with change in site
layout helped increasing labour productivity for reinforcement binding by 50% and it also helped in reducing time by 5
days per floor and labour cost by Rs. 2400/- per floor which results in saving of Rs.48000/- for entire building. Work study
and work measurement are the techniques useful for data collection of labour and improvement in labour productivity.
Using this technique it helped to reduce cost by 20% of labour cost per floor.

PRODUCTIVITY AND PRODUCTIVITY MEASUREMENT
In construction projects, there are three basic planning elements: time, cost, and quality. These concepts are in a close
relationship with each other. Lower labour performance is strongly related to the presence of change of work, disruptions
and rework. On average 30% loss of efficiency occurs when changes are done. The most significant types of disruptions are
lack of materials and information and having to perform the work out of sequence. These disruptions result in daily loss of
Efficiency in range of 25% - 50%. Labour productivity is also one of the performance indicators to assess the success of the
construction project. Because construction is a labour intensive industry, it can be argued that the work force is the
dominant productive resource. Thus construction productivity is primarily dependent on human effort and performance.
Labour productivity is important index because of concentration of labour needed to complete specific work.
Productivity is generally ratio of output to input. In form of equation it can be shown as follows:
Productivity = Output + Input
= Total output + Total work hour
Different measures of productivity serve different purposes. Thomas etal.defined different aspects of measures as follows:

a) Economic Model: Total Factor Productivity (TFP)

Total Output
Labour + Material + Equipment + Energy + Capital

(TFP) =

b) Project Specific Model:

Output
Labour +Material +Equipment

Productivity =
¢) Activity Oriented Model:

Labour Productivity = La(k));;?%tost
or
Labour Productivity = nglziu;ur

Different work measurement methods are as follows;-
1. Historical data
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2. Time study

3. Work sampling

4. Estimating

5. Synthesis
All these methods mostly concern with time study. This study was the basic work measurement and other methods
developed from it. The basic steps were necessary for effectively carrying out the work measurement.

METHODOLOGY

Data required to carry out the research was collected by Questionnaire Survey. On basis of previous studies on labour
productivity & suggestions from Local Industry Professionals, factors were identified which are having influence on
construction labour productivity. The Questionnaire prepared was distributed amongst respondents. Respondents were
required to rate using their experience how all factors affects labour productivity. In this study activity oriented model shall
be used to calculate the productivity. Various construction site shall be visited to calculate the work done by the crew of
labours at site. Also the factors that influences the average output of the labour are point out. The output of various
construction activities shall be compared to the task work of each activity. Remedial measure to control the factors that
influences the productivity shall be find out to improve the productivity.

CONCLUSION AND RECOMMENDATION

Labour productivity is one of the least studied areas within the construction industry in India. Despite of time consuming
techniques Work study and work measurement are the techniques useful for data collection of labour and improvement in
labour productivity. Analysis questionnaire showed that top ten ranked factors affecting labour productivity are Labour
Supervision, Skilled Labour, Scheduling of work, Training of labour, Payment, Communication between site management
and labour, Climatic condition, Expectations out of labour performance, Unscheduled extra work, Construction method,
Availability of material, Availability of tools, Numbers of labours on site, Temperature on site, Safety conditions on site,
Meetings with labour contractor, Motivation to labour, Project manager’s leadership, Miscommunication between site
management. The further study of the various sites will show comparison between task work and productivity. The factor
that influences the productivity shall be determined and the methods to control the factors influencing the productivity to
improve the effective productivity.
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