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Abstract. Problem of labor productivity has become the focus of many researchers and there has
been much research conducted to identify factors that affect labor productivity. Existing studies
generally measure the productivity base on time or cost associated with the project. But over time,
demand from the users of construction services increased, therefore labor productivity also needs to
be associated with the quality they produce.

The aim of this research is to identify factors of labor productivity that affect project quality
performance in building construction projects in Indonesia. Data were collected on a survey made on
various buildings project in Indonesia. Respondents were required to rank factors of labor productivity
that affect project quality performance base on their experience. The analysis of 113 factors grouped
in 15 considered in a survey indicates that “supervision factors” were found as the most important
group with “high effect’, and the subsequent 4 groups: “execution plan factors”, “leadership and
coordination factors”, “design factors”, and “labor factors” were evaluated as “average effect’. The
others group were evaluated as “some effect”. Meanwhile, the main factors negatively affecting the
project quality performance are: low quality of material, unclear instruction to laborer, no supervision
method, lack of labor experience, low supervisor’'s capability/incompetence supervisors, bad
leadership, low skill level of laborer, supervisors absenteeism, poor construction method (e.g. Poor
sequencing of work items), and incomplete drawings and design changes.

The results will become worthwhile information in preparing strategy to improve the project quality
performance and also as part of further research in relationship to improve the productivity in
Indonesian construction industry. The policy makers and researchers should focus on the identified
major factors in order to improve project quality performance.
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1. Introduction

Performance of project completion is often associated with their labor productivity. Similarly,
efforts to improve the performance of project completion can not be separated by
construction labor productivity. Meanwhile, construction labor productivity problem has
become the focus of many researchers in recent years. There have been many researches
conducted to identify factors that affect labor productivity. However existing studies generally
measure the productivity base on time or cost associated with the project, whereas the
performance of project completion in general consists of time, cost, and quality (McKim et al,
2000). But over time, demand from the users of construction services increased, in which
productivity will not mean anything if the quality of the resulting low. Therefore, labor
productivity also needs to be associated with the project quality performance.

Efforts undertaken to improve the construction labor productivity needs to take into
account these three factors (time, cost, and quality) in order to get a better picture in
understanding productivity problems. Therefore an understanding of factors affecting the
quality of this work will be additional information that is useful in determining factors affecting
productivity in order to increase the productivity of project completion in the construction
industry.

Increasing the productivity of project completion in the construction industry is needed
considering of the effect on the national economy of a country (Hillebrandt, 1998; World



Bank, 1984). Similarly, Indonesia as a developing country with projects value continues to
increase each year, the company providing construction services in Indonesia is required to
improve their productivity performance in order to give maximum contribution to economic
growth.

This study will examine the labor productivity factors that affect project quality
performance in building construction projects in Indonesia, where the building construction
projects have different complexity and demands of qualities with other construction types.
Beside that, policy to improve productivity is not necessarily the same in every country.
Research by Polat and Arditi (2005) showed that the critical factors in developing countries
differs from that in developing countries. This is certainly also true in Indonesia, because
Indonesia has the unique conditions that are different from other countries. Indonesia is an
archipelagic country with a very wide range of people from different tribes and groups with
diverse cultures and beliefs, and demographic characteristics of a typical environment.
Given these unique characteristics, it is necessary to understand the existing conditions to
be making efforts to improve the project quality performance.

2. Factors affecting labor productivity

The decreased of project completion performance is an indicator of problems associated
with productivity and productivity problems are usually associated with labor performance
(Lowe, 1987; Handa and Abdalla, 1989; Olomolaiye and Ogunlana, 1989; Emsley et al,
1990). For that reason many efforts have been made in order to improve project completion
productivity and problems of increasing productivity has long been a concern of many
researchers and several researches have been carried out and many factors influencing
labor productivity have been investigated by Oglesby et al (1989); Olomolaiye et al (1989);
Sanders and Thomas (1991); Thomas (1992); Langford et al (1995); Motwani et al (1995);
Lim et al (1995); Baba (1995); Zakeri et al (1996); Lema (1996); Kaming et al (1997);
Olomolaiye et al (1998); Thomas et al (1999); Makulsawatudom and Emsley (2002); Ibbs
(2005); Hanna et al (2005); Nepal et al (2006); Khoramshahi et al (2006); Enshassi et al
(2007); Alinaitwe et al (2007); Weng-Tat (2007); Hanna et al (2008); and Kazas et al (2008).

The identified key factors were used by stakeholders in each country to formulate their
strategies to improve the performance of the construction industry. Nevertheless, although
much research has been done and produce the factors that affect productivity, but there are
still many things still unknown (Makulsawatudom and Emsley, 2002), and there are many
determinants of productivity have not been well understood, in addition productivity data are
still contradictory (Lim and Price, 1995) for that further research needs to be done.

Based on past researches above, 113 factors affecting construction labor productivity
have been identified. The factors were grouped into 15 groups base on their characteristic:
1. Design (5 factors, included factors relating to completeness of design); 2. Execution plan
(5 factors, included factors relating to completeness of execution plan); 3. Material (8 factors,
included factors relating to availability of material); 4. Equipment (6 factors, included factors
relating on using equipment ); 5. Labour (18 factors, included factors relating to labor
condition); 6. Health and safety (4 factors, included factors relating to implementation of
health and safety work); 7. Supervisor (6 factors, included factors relating to supervision
method); 8. Working time (6 factors, included factors relating to time and scheduling); 9.
Project factor (15 factors, included factors relating to condition and complexity of the project);
10. Quality (3 factors, included factors relating to quality performance); 11. Financial (6
factors, included factors relating to financial support); 12. Leaderships and coordination (5
factors, included factors relating to coordination and communication); 13. Organization (12
factors, included factors relating to manajerial); 14. Owner/consultant (4 factors, included
factors relating to owner/consultant’s involvement); 15. External factor (10 factors, included
factors relating to weather, rules, and politic). Those factors generally were identified base
on time or cost associated with the project. In according to get better understanding in



productivity problems those factors need to be assess agains quality performance of works
generated. For that, those indicators will be used as a basis for preparing a questionnaire to
determine its effect on the project quality performance.

3. Methods
3.1. Research method

Survey was made through questioner distributed to respondents who involve in managing
building projects in wide area in Indonesia. The respondents are people who work as:
operational director, project manager, project coordinator, construction manager, site
manager, site engineer, superintendent, estimator, supervisor, etc. They work at contractor
companies in Indonesia both private and government, in addition there are some of
respondents who work as public works official in various areas in Indonesia and was
involved with various building projects as a representative of the owner (the government).

In this study, an ordinal measurement scale 1 to 5 was used to determine the effect level.
Respondents were asked to rank factors affecting quality performance according to the
degree of importance (1 = affects with little degree; 2 = affects something; 3 = affects with
average degree; 4 = affects with large degree; 5 = affects with very large degree). For
analyzing data by ordinal scale, an importance index (I) was used by following equation (Lim
et al, 1995a):
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x100
5(n, +n, + N, +n, +n;)

Importance index =

Where:
n1 = number of respondents who answered “little effect”;
n2 = number of respondents who answered “some effect”;
ns = number of respondents who answered “average effect”;
ns = number of respondents who answered “high effect”;
ns = number of respondents who answered “very high effect”.

The Importance index (l) for all factors was calculated. Meanwhile, the group index was
calculated by taking the average of factors in each group. The maximum value of the index
is 100 when all respondents answered “very high effect” and the minimum value of the index
is 20 when all respondents answered “affects with little degree”. Since the results are
obtained as decimal numbers instead of integer numbers, a specific scale should be
established. Thus, 5 expressions are defined by the intervals of 20 to classify the effect of
level (see Figure 1).

20.00 36.00 52.00 68.00 84.00 100.00
\ ) \ J \ J \ J \ J
Y Y Y Y

little effect some effect average effect  high effect very high effect

Figure 1
Evaluation scale

3.2. Survey response

As a result of surveying, mailing, and following up, a total of 51 questionnaires were
completed and return from various district in Indonesia (see Table 1).



Table 1
Survey area and number of responded

No Area of survey Number of respondent
1 North Sumatera 1
2 West Sumatera 5
3 Riau Island 1
4 Jakarta and surrounding 13
5 West Java 28
6 East Java 1
7 South Sulawesi 1
8 Middle Sulawesi 1
51

The respondents come from large contractor (41.18%), small-medium contractors
(47.06%), and some are public officer from public work minister and their associates
(11.76%). A close personal contact with contractors is needed due to a lot of item in
guestionnaire to be filled. Meanwhile, the majority of respondents (94.12%) have working
experience more than 5 years, more over 43.14% have working experience more than 10
years. The experiences of the respondents include various building construction projects
from low-rise to high-rise buildings (see Table 2).

Table 2
Type of project
Type of building Number of
<3floors 3-10floors > 10 floors respondent
25 14 12 51

4. Results and discussion

In this study, 113 factors negatively affecting project quality performance in building
construction project in Indonesia have been ranked according to their importance index (I).
These factors have been classified into 15 groups: supervision; execution plan; leadership
and coordination; design; labor; material; organizational; equipment; owner/consultant;
working time; quality; external factors; financial, health and safety; and project factors. The
15 groups was rank base on the group index calculated by taking the average of factors in
each group (see Table 3).

Among 15 groups considered in this study, there are one group having “high effect”
(supervision group), 4 groups having “average effect” (execution plan group, leadership and
coordination group, design group, and labor group), and 10 others groups with “some effect”.
Meanwhile project factor group, health and safety group, and financial group are the bottom
3 ranking of groups negatively affecting project quality performance. Nevertheless even it
only have “some effect”, health and safety factors need to be take care cause it will effect to
quality of work life (QWL). The QWL will increase work motivation and finally will improve
labor productivity (Soekiman, 2009).

Meanwhile among 113 factors considered in this study, there are total 10 factors with
importance index 68.00 — 80.00 (high effect) and spread into the top 6 groups; 43 factors
with importance index 52.00 — 68.00 (average effect), 49 factors with importance index 36.00
—52.00 (some effect), and 11 factors with importance index 20.00 — 36.00 (little effect).

The top 20 ranking of factors negatively affecting project quality performance can be
seen as a whole in Table 4. The first 10 factors are evaluated as “high effect” and the
subsequent 10 factors are evaluated as “average effect”.



Table 3
Ranking factors negatively affecting project quality performance among groups

Importance  Effect

Factors groups index leve] Rank
Supervision group 68.6920 High 1
Execution plan group 64.1560 Average 2
Leadership and coordination group 62.7460 Average 3
Design group 59.3720 Average 4
Labour group 55.1420 Average 5
Material group 51.2260 Some 6
Organizational group 51.1760 Some 7
Equipment group 49.8040 Some 8
Owner/Consultant group 48.5300 Some 9
Working time group 47.3860 Some 10
Quality group 44.4440 Some 11
External factor group 43.6080 Some 12
Financial group 43.3980 Some 13
Health and safety group 43.7260 Some 14
Project factor group 41.0980 Some 15

Table 4
Top 20 ranking of factors negatively affecting project quality performance
Imp Effect
Factors index level Rank
Low quality of material 74.9020 High 1
Unclear instruction to laborer 72.9412 High 2
No supervision method 71.3725 High 3
Lack of labor experience 71.3725 High 4
Low supervisor's . 70.5882 High 5
capability/Incompetence supervisors
Bad leadership 70.5882 High 6
Low skill level of laborer 70.1961 High 7
Supervisors absenteeism 69.8039 High 8
Poor construction mgthod (e.g. Poor 68.6275 High 9
sequencing of work items)
Incomplete drawings and design 68.2353 High 10
chanaes
Inappropriate work method 67.8431 Average 11
Bad site management 67.8431 Average 12
Miscommunication between labor 66.6667 Average 13
and supervisor
Inspection delay 66.2745 Average 14
Poor communication (e.g.
inaccurate instructions, inaccurate 66.2745 Average 15
drawings)
Lag of skill laborer 66.2745 Average 16
Indiscipline labor 65.4902 Average 17
Bad material management 64.3137 Average 18
Bad resource management 63.9216 Average 19

Incomplete design 63.5294 Average 20




Result indicated that the top 10 ranking of factors negatively affecting project quality
performance was spread into the top 6 groups having “average effect” to “high effect”.

Supervision group

Among 15 groups of labor productivity factors affecting project quality performance,
“supervision factors” were found as the most important group with importance index 68.6920
(high effect), as can be seen in Table 3. Six factors were investigated in this group, and
‘unclear instruction to laborer” (high effect; Imp. index 72.9412), “no supervision method”
(high effect; Imp. index 71.3725), “low supervisor’s capability/incompetence supervisors”
(high effect; Imp. index 70.5882), and “supervisors’ absenteeism” (high effect; Imp. index
69.8039) were ranked by the respondents as the 4 most effective factors. The 4 factors exist
among the top 10 factors when 113 factors are considered and the supervision group
becomes the most important group that affects project quality performance. Consequently
this group needs a special attention when considering in improving project quality
performance.

Execution plan group

The second most importance group is “execution plan factors” with importance index
64.1560 (average effect). Five factors were investigated in this group and “poor construction
method e.g. poor sequencing of work items” (high effect; Imp. index 68.6275) was ranked by
the respondents as the most effective factors. The factor exists among the top 10 factors
when 113 factors are considered.

Leadership and coordination group

The third most importance group is “leadership and coordination factors” with importance
index 62.7460 (average effect). Five factors were investigated in this group and “bad
leadership” (high effect; Imp. index 70.5882) was ranked by the respondents as the most
effective factors. The factor exists among the top 10 factors when 113 factors are
considered.

Design group

The fourth most importance group is “design factors” with importance index 59.3720
(average effect). Five factors were investigated in this group and “incomplete drawings and
design changes” (high effect; Imp. index 68.2353) was ranked by the respondents as the
most effective factors. The factor exists among the top 10 factors when 113 factors are
considered.

Labor group

The fifth most importance group is “labor factors” with importance index 55.1420 (average
effect). Eighteen factors were investigated in this group and “lack of labor experience” (high
effect; Imp. index 71.3725) and “low skill level of laborer” (high effect; Imp. index 70.1961)
were ranked by the respondents as the most effective factors. The factors exist among the
top 10 factors when 113 factors are considered.

Material group

The sixth most importance group is “material factors” with importance index 51.2260
(average effect). Eight factors were investigated in this group and “low quality of material”
(high effect; Imp. index 74.9020) was ranked by the respondents as the most effective
factors. The factor exists among the top 10 factors when 113 factors are considered.



5. Conclusion

A total of 113 factors were identified in this study, with identification of factors influencing
construction productivity being based on careful review of literature. These factors have
been classified into 15 groups.

The results indicated that the main 20 factors negatively affecting project quality
performance are: (1) low quality of material; (2) unclear instruction to laborer; (3) no
supervision method; (4) lack of labor experience; (5) low supervisor's
capability/Incompetence supervisors; (6) bad leadership; (7) low skill level of laborer; (8)
supervisors absenteeism; (9) poor construction method (e.g. Poor sequencing of work
items); (10) incomplete drawings and design changes; (11) inappropriate work method; (12)
bad site management; (13) miscommunication between labor and supervisor; (14) inspection
delay; (15) poor communication (e.g. inaccurate instructions, inaccurate drawings); (16) lag
of skill laborer; (17) indiscipline labor; (18) bad material management; (19) bad resource
management; and (20) incomplete design.

Meanwhile among 15 groups of labor productivity factors affecting project quality
performance, “supervision” were found as the most important group with “high effect”, and
the subsequent 4 groups: “execution plan”, “leadership and coordination”, “design”, and
“labor” were evaluated as “average effect”. The others group were evaluated as “some
effect”

Acknowledgements

The authors would like to acknowledge the support given by all respondents from various
companies/institutions that made this research possible.

References

Alinaitwe HM, Mwakali JA, and Hansson B, 2007, “Factors Affecting the Productivity of Building Craftsmen—
Studies of Uganda”, Journal of CEM, Vol XIIl, No 3, 169-176

Baba K, 1995, “Cultural Influences on Construction Management”, in Proceeding of the 15t Int] Conference on
Construction Project Management, Jan-1995, Singapore, pp. 99-106.

Bernstein HM, 2007, “Measuring Productivity in Construction: Improving Business Performance”, Dodge Sweets
Architectural Record ENR Regional Publications.

Enshassi A, Mohamed S, Mustafa ZA, and Mayer PE, 2007, “Factors Affecting Labour Productivity in
BuildingProjects in the Gaza Strip”, Journal of CEM, Vol XIlI, No 4, 245-254.

Hanna AS, Chang CK, Sullivan KT, and Lackney JA, 2008, “Impact of Shift Work on Labor Productivity for Labor
Intensive Contractor”, Journal of CEM, Vol.134, No.3, 2008, pp. 197-204.

Hanna AS, Taylor CS, and Sullivan KT, 2005, “Impact of Extended Overtime on Construction Labor Productivity”,
Journal of CEM, Vol.131, No.6, 2005, pp. 734-739.

Ibbs W, 2005, “Impact of Change's Timing on Labor Productivity’, Journal of CEM, Vol.131, No.11, 2005, pp.
1219-1223.

Kaming PF, Olomolaiye P, Holt GD, and Harris FC, 1997, “Factors Influencing Craftmen’s Productivity in
Indonesia”, Int’l Journal of Project Management, 1997, 15(1), p. 21-30.

Kazaz A, Manisali E, and Ulubeyli S, 2008, “Effect of Basic Motivational Factors on Construction Workforce
Productivity in Turkey”, Journal of CEM, Vol.14, No.2, 2008, pp. 95-106.

Khoramshahi F, Dehghan R, and Mortaheb MM, 2006, “Factors Influencing Construction Productivity”, in
Proceedings of the 10" EASEC, August 3-5, 2006, Bangkok — Thailand.

Langford D, Hancock MR, Fellows R, and Gale AW, 1995, “Human Resources Management in Construction”,
Longman Scientific & Technical.

Lema NM, 1995, “Construction of labour productivity modeling”, University of Dar Elsalaam.

Lim EC and Alum J, 1995a, “Construction Productivity: issues encountered by contractors in Singapore”, Int’l
Journal of Project Management, 1995, 13(1), p. 51-58.



Lim EC and Price ADF, 1995b, “Construction Productivity Measurements for Residential Buldings in Singapore”,
in Proceeding of the 1%t Int’/ Conference on Construction Project Management, Singapore.

Makulsawatudom and Emsley, 2002, “Critical factors influencing construction productivity in Thailand”, in
Proceeding of CIB 10th International Symposium Construction Innovation and Global Competitiveness,
Cincinnati, Ohio, USA.

Motwani J, Kumar A, and Novakoski M, 1995, “Measuring Construction Productivity: a Practical Approach”, Work
Study, 1995, 44(8), p. 18-20.

Nepal MP, Park M, and Son B, 2006, “Effects of Schedule Pressure on Construction Performance”, Journal of
CEM, Vol.132, No.2, 2006, pp. 182-188.

Oglesby CH, Parker HW, and Howell GA, 1989, “Productivity Improvement in Construction”, McGraw-Hill.

Olomolaiye P and Ogunlana SO, 1989, “An Evaluation of Production Outputs in Key Building Trades in Nigeria”,
Construction Management and Economics, Vol.7, pp. 75-89.

Olomolaiye P, Jayawardane A, and Harris F, 1998, Construction Productivity Management, Chartered Institute of
Building, UK.

Polat G and Arditi P, 2005, “The JIT Management System in Developing Countries”, Construction Management
and Economics, 2005, 23(7), p. 697-712.

Sanders SR and Thomas HR, 1991, “Factors Affecting Masonry-Labor Productivity”, Journal of CEM, Vol.117,
No.4, 1991, pp. 626-644.

Soekiman A, 2009, “Quality of Work Life as an Alternative Strategy for Managing Human Resource in
Construction Industry”, in Proceeding of the 1%t International Conference on Engineering, Environment,
Economic, Safety & Health, October 26-27, 2009, B-IlI-2 pp. 1-7, Manado, Indonesia.

Thomas HR, 1992, “Effects of Schedule Overtime on Labor Productivity”, Journal of CEM, Vol.118, No.1, 1992,
pp. 60-76.

Thomas HR, Riley DR, and Sanvido VE, 1999, “Loss of Labor Productivity due to Delivery Methods and
Weather”, Journal of CEM, Vol.125, No.1, 1999, pp. 39-46.

Weng-Tat C, 2007, “A Systems Perspective of Construction Productivity Improvement Efforts”, in Proceeding of
the 1%t Int'l Conference of EACEF, September 26—27, 2007, Jakarta — Indonesia.



