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Construction projects are sophisticated in nature and require close attention and project management
techniques to complete projects on time by monitoring and controlling the project resources. Productivity
is one of the significant factors affecting the project life-cycle in terms of time and cost. In this study,
actual productivities of construction tasks such as gypsum board, suspended ceiling, ceramic, gypsum
plaster, satin plaster, paint and thermal insulation board were determined at one of the Research and
Training Hospitals in Istanbul. The site records were obtained from the daily reports reported in February,
March, April and May. The laborers working for the concerning tasks worked 8 hours a day. Afterwards,
the actual unit man-hour data for each activity obtained from the project reports were compared with the
planned man-hours and unit man-hour data provided by the Ministry of Environment and Urbanization. In
the wake of the comparison of planned unit manhour, actual unit manhour and unit manhour obtained from
ministry, the factors affecting productivity were examined and necessary suggestions were made in order

to improve productivity domain in the practice.
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Introduction

Projects are defined as unique attempts to achieve the
intended goals with the help of the effective use of limited
resources by ad hoc organizations [1]. The organizations
of construction projects are very complex and thus are
prone to delays. When projects are delayed, contracting
parties seek their rights according to the Extension of Time
(EOT) provision of the project contract. An extension of
time (EOT), usually requested by the contractor, is a
provision in most standard contracts that refers to the
extension of the project's planned completion date due to
unforeseen circumstances. Extension of time (EOT)
mostly ends up with dispute among the contracting parties
and results in further time and cost overrun [2]. Due to the
importance of the prevention of any delay in construction
projects, resource utilization comes into prominence;
therefore, construction firms have to use their resources
more efficiently than the other competitors in order to
complete the projects on time and within the budget to
provide a strategic advantage against the other competitors
and to ensure the sustainability of the firm [3]. The
productivity values - which are learned from their previous
projects - can help the companies to increase their
profitability in their upcoming projects by reducing the

waste in the works. Minimizing waste in construction
companies also contributes to the development of the
economies of the countries [4]. In order to complete the
project within the scope of the contract and expected time
and budget, the correct determination of the number of
resources and effective and efficient management of the
resources are required. In order to compute the activity
durations correctly, labor productivity should be
forecasted accurately. Productivity values can change
according to many factors such as the dynamics of the
projects, the type of contract, and the type of project
management. Today, the majority of projects experience
delays [5]. For this reason, accurate determination of labor
productivity is of vital importance in terms of completing
the project on time. Delay is one of the main reasons that
negatively affect the dispute, and its timely resolution
plays an important role in maintaining business relations
in the construction industry and providing the planned
benefits from the projects. However, most construction
projects fail to settle the time-related disputes [3-5], and
this everlasting problem has taken the researchers'
attention to focus on the studies proposing solutions to
overcome the time-related disputes. There has been rising
interest in studies focusing on the delay analysis domain
with different aspects. While some researchers detected
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the sources of time-related disputes to diminish or thwart
the disputes in the projects [6-8], other researchers have
concentrated on the productivity domain to ensure the
project activities and project duration are completed on
their due date. Many researchers stressed the need for
realistic estimation to increase productivity in the
construction industry [6], [7]. There are many factors
affecting labor productivity in the construction sector [8].
For this reason, many studies have been conducted
concerning productivity. Productivity can be defined as the
relationship between the output which is produced by
production or service and the input which is required to
create the output. Dikmen et al. [9] stated in their study that
wind direction affects productivity in high reinforced
concrete structures. Sevim and Kuruoglu [8] studied how
formwork, reinforcement, concrete and masonry works are
affected by weather conditions (temperature, relative
humidity and wind speed). Erdis et al. [10] conducted a
study concerning productivity in the workforce such as
rebar and stated that team profile, type of resources used
in the project, indoor/outdoor environment conditions,
psychological conditions and vocational training affect
worker productivity. The Ministry of Environment and
Urbanization annually publishes labor productivity values
for various construction works. These values - which are
taken as a reference by many organizations - were verified
by Kuruoglu and Bayoglu [11] via a case construction
project. Differences were observed between the values of
the Ministry and the values that emerged as a result of the
study, and they suggested that these values of the ministry
should be updated. Factors Affecting Construction Labor
Productivity have been determined by many researchers
[12]-[15]. However, none of the studies have focused on
the cause of the productivity changes. This study aims to
determine labor productivity and the main factors affecting
productivity through a case study. In this study, the
productivity values of the workers in a research and
training hospital project in Istanbul were measured for 4
months. The productivity of the workers working for the
production of gypsum board, ceramic, suspended ceilings,
gypsum plaster, satin plaster, paint and thermal insulation
boards in construction works were determined. The
productivities of the laborers — who work 8 hours a day -
were measured by dividing the total working hours of the
workers spent for each activity by the total amount of work
produced in 4 months. Planned and actual productivity
values obtained from the case project were compared with
the concerning productivity provided by the Ministry of
Environment and Urbanization and significant inferences
were made to detect the causes of fluctuation in
productivity in construction projects. It is highly believed
that this study will pave the way for future studies
concerning detecting factors affecting the fluctuation of
labor productivity. Additionally, this study is believed to
shed light on the improvement of labor productivity value
of The Ministry of Environment and Urbanization. The
scope of the study is limited to the research and training
hospital project in Istanbul, Turkey.

Productivity

Productivity is a measure of how well resources are used
and it is calculated as the ratio between the inputs (labor,
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resources) and the outputs (goods, services). Productivity
can also be computed in the works with more than one
input and output. For these cases, multi-item productivity
and total productivity analyses can be made [16], [17]. The
representation of the computation of the productivity is
summarized as depicted in Table 1 below.

Tablel. Type of Productivity Methods

Type of Productivity Equation

Partial Productivity Output / A Single Input

Output / Multiple

Multi-Factor Productivity Inputs

Total Productivity Output / All Inputs

The productivity equations - which are represented as
output/input defined in Table 1 - can also be represented
as input/output. In the construction industry, the equation
concerning manhour/unit - which is generally described as
partial productivity - is used to measure productivity. By
the same token, this formula also expresses the unit labor
time required for one unit of production. These values can
also be obtained from the experiences of the companies'
former projects, expert opinions and various sources such
as the Unit Price Analysis of the Ministry of Environment
and Urbanization [11], [18]. However, since the
productivity values may vary from project to project, the
assumed productivity values can be adjusted to the
relevant project with the help of an expert opinion.

Methodology

In this study, productivities of the finishing work such as
gypsum board, suspended ceiling, ceramic, gypsum
plaster, satin plaster, paint and thermal insulation board at
the research and training hospital in Istanbul were
determined by measuring the workforce and production of
the concerned laborers. The data were obtained from the
daily construction site progress reports generated in
February, March, April and May. In the daily construction
site progress reports, detailed job definitions were made
for each work item according to daily productions. The
unit man-hour values are computed as depicted in
Equation 1 below.

L.(Labour working hour)
i=1(Unit)

M

In Equation 1, while n stands for the number of the
working day of the laborers, the unit represents daily
production amounts. The concerned laborers worked 8
hours a day and their daily production values and the
number of workers employed were reported from the field
with the help of daily reports. Afterwards, the planned and
actual unit man-hour data for each activity obtained from
the project reports were compared with the unit man-hour
data provided by the Ministry of Environment and
Urbanization. Unit manhour amounts of each sub-item of
the concerning activities in the analyses were summed in
order to calculate the unit manhour value for the
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concerning activities in the Unit Price Analysis of the
Ministry of Environment and Urbanization. As a result of
the comparison of planned, actual and ministry data, the
factors affecting productivity were examined.

Results and Discussion

Productivity values were measured from February to May
in the research and training hospital project in Istanbul, and
the findings are depicted in Table 2 below.

Table 2. Findings concerning productivity

Daily Report Data (Total Monthly Unit)

Work Unit Lor:?tl Manhour / Unit
February March  April May
m? 25,630 3,420 6,650 7,975 7,585
0.60
Gypsum Board
manhour 15,288 3,960 3,688 3,848 3,792
m? 30,970 5,945 8,605 9,760 6,660
- 0.59
Suspended ceiling
manhour 18,416 4,112 4,104 4,704 5,496
m? 16,691 3,976 6,108 3,325 3,282
. 0.93
Ceramic
manhour 15,480 4,592 4,680 2,936 3,272
m?2 7,935 1,570 2,150 2,745 1,470
Gypsum Plaster 0.61
manhour 4,824 1,208 1,496 1,464 656
m? 85,055 15,850 11,000 26,845 31,360
Satin Plaster 0.31
manhour 26,200 4,896 4,888 8,776 7,640
m? 35,150 8,000 1,160 8,120 17,870
Paint 0.16
manhour 5,624 920 608 1,224 2,872
m? 2,550 640 1,210 700 -
Thermal Insulation Board 1.12
manhour 2,848 600 1,464 784 -

Productivity values (manhour/unit) which were determined
during the planning phase of the training and research
hospital project, actual productivity values which were
determined with the help of the daily construction site
progress reports and the productivity values which were
obtained from the Unit Price Analysis of the Ministry of
Environment and Urbanization are compared in Table 3.

When the tables involving unit manhour values determined
during the planning phase of the project and the unit
manhour values computed through the daily construction
site progress reports are compared, it is detected that the
planned and actual productivity values are very close to
each other. As is seen in Table 3, the actual productivities
are better (lower) than the planned productivities except for

gypsum plaster and satin plaster works. It was interpreted
as that the subcontractors of these activities deliberately
assigned the higher unit man-hour values in order to offer a
higher price in their tender.

When the actual productivities of the concerning activities
are compared with the unit manhour values of ministry, it is
determined that the actual labor productivities are better
because the project accommodated the skilled workers who
have received a professional qualification certificate, which
was clarified by supervisors of these workers. When the
actual productivities concerning gypsum board, suspended
ceiling and paint are compared with the productivity values
of the Ministry of Environment and Urbanization, it is seen
that the actual productivities are far ahead.
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Table 3. Productivity comparison table

Unit manhour values

Ministry of
Environment and

Activities

Urbanization Item

Planned Values Actual Values Ministry Values Number

Gypsum Board 0.80 0.60 2.80 15.530.1005
Suspended ceiling 0.60 0.59 3.00 15.530.1131
Ceramic 1.10 0.93 1.20 15.380.1056
Gypsum Plaster 0.40 0.61 0.70 15.280.1008
Satin Plaster 0.13 0.31 0.55 27.528/3

Paint 0.60 0.16 0.78 15.540.1225
Thermal Insulation Board 1.20 1.12 1.20 15.345.1106

Conclusion

Measuring labor productivity in construction projects is
very vital for companies to gain a competitive advantage
and increase profitability by reducing waste. Productivity is
one of the indispensable elements of project management
for the issues such as calculating the total duration of the
projects, calculating the total labor costs in tenders and
balancing resources within the project. In addition to the
success of enterprises, labor productivity is essential for the
growth of the economies of the countries and the increase
in the level of welfare. In this study, labor productivities for
the aforementioned activities were measured and computed
in the case project in a comprehensive manner over 4
months. The actual productivities were compared with the
planned values of the project and the values obtained from
the Ministry of Environment and Urbanization. It has been
determined that the actual labor productivities concerning
gypsum board, suspended ceiling, ceramics, gypsum
plaster, satin plaster, paint and heat insulation board coating
are higher than values obtained from the Unit Price
Analysis of the Ministry of Environment and Urbanization.
Based on this result, it is clear that the data of the Ministry
of Environment and Urbanization should be revised
because they are too high. It is inferred from this case study
that the unit manhour values concerning planned gypsum
board, suspended ceiling, paint, ceramic and thermal
insulation board are higher than the actual productivity
values. The main reason for this was detected as the
tendency of the subcontractors to give high labor prices at
the tender stage. In this case, it is concluded that it is
important for the owner to control the productivity values
of the contractors and subcontractors in order to achieve the
most accurate tender offer. In the study, it was observed that
the working environment and camp conditions of the
workers working in the production of satin plaster and
gypsum plaster were poor, and the workers' wages were not
paid on time. For this reason, it has been concluded that the

planned unit manhour values are less than the actual unit
manhour values. It is highly believed that this study will
contribute to the literature concerning the factors affecting
the fluctuation of labor productivity. Furthermore, this
study is believed to guide The Ministry of Environment and
Urbanization to improve labor productivity values. The
scope of the study is limited to works such as gypsum board,
suspended ceiling, ceramic, gypsum plaster, satin plaster,
paint and thermal insulation board; therefore, other
construction works should be examined in the other studies
to guide the practitioners and Ministry of Environment and
Urbanization. Furthermore, this research has also a
limitation that it was conducted in a training hospital project
in Istanbul, Turkey. Other case studies can be conducted to
further validate the outcomes of this study.

Ethics committee approval and conflict of
interest statement

There is no need to obtain permission from the ethics
committee for the article prepared

There is no conflict of interest with any person / institution
in the article prepared

Authors’ Contributions

Cevikbas M: conducted all study in the manuscript

References

[1] PMI, A Guide to the Project Management Body of
Knowledge, 6th ed. Pennsylvania: Project Management
Institute, 2017.

[2] M. Cevikbag and Z. Isik, “An Overarching Review on
Delay Analyses in Construction Projects,” Buildings, vol.
11, no. 3, pp. 1-25 Mar. 2021, doi:
10.3390/buildings11030109.

560



DUJE (Dicle University Journal of Engineering) 13:3 (2022) Page 557-561

[3] A. Akinci, “Siirdiiriilebilir Rekabet Ustiinliigiiniin
Saglanmasinda Inovasyonun Uretim Maliyetlerine Etkisi ve
Ampirik Bir Uygulama,” Dumlupinar Universitesi Sosyal
Bilimler Enstitiisii, 2011.

[4] P. Nuanez-Cacho, J. Gorecki, V. Molina, and F. A.
Corpas-Iglesias, “New Measures of Circular Economy
Thinking In Construction Companies,” J. EU Res. Bus.,
vol. 2018, pp. 1-16, 2018, doi: 10.5171/2018.909360.

[5] A. Bakis and M. Yilmaz, “Kamu Ingaat Projelerinde
Gecikmeye FEtki Eden Faktorlerin Bulanik Mantik Ile
Incelenmesi,” 2015.

[6] L. Sveikauskas, S. Rowe, J. Mildenberger, J. Price,
and A. Young, “Productivity Growth in Construction,” J.
Constr. Eng. Manag., vol. 142, no. 10, pp. 04016045-1-8,
2016, doi: 10.1061/(asce)c0.1943-7862.0001138.

[71 H. R. Thomas and I. Yiakoumis, “Factor Model of
Construction Productivity,” J. Constr. Eng. Manag., vol.
113, no. 4, pp. 623-639, 1987.

[8] M. Kuruoglu and D. Sevim, “Siiresel Planlamadaki
Verimlilik lerin Mevsime Gore DegiGiminin Regresyon
Analizi,” in 6. Ingaat Yonetimi Kongresi, 2011, pp. 359-
369.

[91 M. A. S. Yigit and M. S. B. Sener, “Yiiksek Yapi
Calismalarinda Bir Verimlilik Faktorii: Riizgar,” e-Journal
New World Sci. Acad., vol. 7, no. 1, pp. 84-95, 2012.

[10] E. Erdis, G. Mistikoglu, O. Geng, and E. L. Oral,
“Betonarme Demir Islerinde Verimliligi Etkileyen
Faktorler,” in Uluslararast Katilimli 7. Insaat Yonetimi
Kongresi, 2017, pp. 155-164.

[11] Murat Kuruoglu and F. 1. Bayoglu, “Yapi Uretiminde
Adamsaat Degerlerinin Belirlenmesi Uzerine Bir Arastirma
ve Sonuglari,” 2001.

[12] A. M. Jarkas and C. G. Bitar, “Factors Affecting
Construction Labor Productivity in Kuwait,” J. Constr. Eng.
Manag., vol. 138, no. 7, pp. 811-820, 2012, doi:
10.1061/(asce)c0.1943-7862.0000501.

[13] S. G. Allen, “Why Construction Industry Productivity
Is Declining,” Rev. Econ. Stat., vol. 67, no. 4, pp. 661-669,
1985.

[14] A. Hasan, B. Baroudi, A. Elmualim, and R.
Rameezdeen, “Factors affecting construction productivity:
a 30 year systematic review,” Eng. Constr. Archit. Manag.,
vol. 25, no. 7, pp. 916-937, 2018, doi: 10.1108/ECAM-02-
2017-0035.

[15] A. Makulsawatudom, M. Emsley, and K.
Sinthawanarong, “Critical Factors Influencing Construction
Productivity in Thailand,” J. KMITNB, vol. 14, no. 3, pp.
1-6, 2004.

[16] M. Hannula, “Total productivity measurement based
on partial productivity ratios,” Int. J. Prod. Econ., vol. 78,
pp. 57-67, 2000.

[17] B. S. Sahay, “Multi-factor productivity measurement
model for service organisation,” Int. J. Product. Perform.
Manag., vol. 54, no. 1, pp. 7-22, 2005, doi:
10.1108/17410400510571419.

[18] R. Sénmez, “Ingaat sektoriinde isgiicii verimliliginin
6nemi,” Veriml. Derg., no. 1, pp. 1-7, 2006.

561



