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Preface: The 6th Engineering Science and Technology
International Conferences 2021 (ESTIC 2021)

The 6th Engmeening Science and Technology Intemetional Conference 2021 (ESTIC 2021) was held in Padeng,
West Sumatra, Indonesia from 27 October 2021. The conference was orgamized by Umversitas Bung Hatta (UBH)
and sttended by academics, prachhoners, researchers, postgraduates from Indonesia and several countries around
the world

In continuity from the implementation of ESTIC 2018 and ESTIC 2020, the conference is again an international
platform that ellows researchers, academics, and industry experts to share and discuss their latest research, ideas,
and reports in theoretical and practical fislds regarding all aspects of Technology and Applied Sciences All
submissions to the conference have gone through & reviewer review process by at least two independent peers. This
canference provides an opportunity for readersto engage with a selection of papers that have been presented during
the ESTIC 2021 conference.

73 contributorsfrom local and mternationel academacs, G overnment and private inshtubions who contributed papers
in Electrical Engmeering Mechameal Engmeenng Chemical Engneenng Industnal Engmeenng Cial
Engineering, Information Communication snd Technology (ICT), Computer Science, Materials Science,
Engineenng, Environment, and other interrelated fields have truly made this conference a unique platform for the
exchenge of mterdisciplinary ideas among participants. OF all papers received, 49 have passed the academic peer
review process and are included 1n the submismon. Anintegral part of ESTIC's success 2021 is the hard work and
perseverance of techmical commaittee members, scientific committee members, our esteemed reviewers from an
extensive list of unversities around the world and also strong support from members of the Instibute for Fesearch
anct Community Service (LPFM). We would like to express our sincere gratitude to these extraordinery people for
making ESTIC'2021 a success.

ESTIC 2021 participants are able to engage i great opporhumties for presentation and academic discourse, which
has strengthened collaboration between science and technology in academic and mdustrial fields that have been
developed in previous conferences. Representatives from industry, academia and government research and
development, professional practice, business, and menagement in the fields of science, and technology have
become part of ESTIC 2021.

A conference that encowrages and enables knowledge sharing and collaboration opporhaities must be developed
and memntened as it produces a wide variety of areas of knowledge thet can be applied in the development of new
ideas and technologies. We look forward to the exciting mom ents of the 7th Engineering Science and Technology
International Conference (ESTIC 2022) in Bulathingg, West Sumatra Indonesia next year.

Burmew:, Maria Ulfah, Mulyanef, Dessi Mufti, Yesmizarti Muchtiar, Budi Sunaryo!

]CmrespmﬁngAu!hm: +62 813 2077 7313
Email: budi sunaryo{@bunghatta. ac 1d
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Project Time Performance: Is Technology Relevant?

Bahrul Anif!, Henike Sari?, Rini Mulyanit, Wahyudi P. Utama?, Desi llona?,
Zaitul®>?

!Faculty of Planning and Civil Engineering, Universitas Bung Hatta, Padang, 25133, Indonesia
2Faculty of Economics and Business, Universitas Putra Indonesia YPTK, Padang, 25221, Indonesia
3Faculty of Economics and Business, Universitas Bung Hatta, Padang, 25133, Indonesia

3Corresponding author: zaitul@bunghatta.ac.id

Abstract. This research focuses on the low performance of the contractor in achieving the time target set for the
completion of road construction projects in Solok Regency. The United Economic and Social Commission for Asia and
the Pacific (UNESCAP 1989) in the Technology Atlas Project defined technology as the combination of four components
dynamically integrated into the transformation process of construction project implementation. However, there are limited
studies on the effect of technological aspects, including techno-ware, human-ware, info-ware, and organ-ware, on project
time performance, which is the focus of this present research. This study was conducted using a total of 100 respondents,
and the data collected were analyzed using multiple linear regression analysis. The results showed that the significant
technology factors affecting the performance of the project implementation time are human-ware (¢=0.14) and organ-ware
(0=0.08). The practical and theoretical implications of this finding are comprehensively discussed in the conclusions and
suggestions section.

INTRODUCTION

Project implementation time performance is an indicator used in determining the achievement level of a project
based on the time dimension. It is also used to compare the time from when the contractor has received the Work Start
Order to the progress recorded in the field with the predetermined timeframe and deadline stated in the contract [1].
Moreover, time management in construction projects is defined as the schedule designed to monitor the activities'
implementation according to the stipulated time. It involves referring to all the stages, their duration, and the resources.
Previous data and information also showed the scheduling process is needed to ensure adequate output for the progress
indicators. Time performance has been discovered to positively affect when the work is initiated immediately after the
contract has been agreed. The actual progress was observed to be practically faster than the plan, and the result is
expected to be completed before the deadline [2].

The low management ability of the contractor causes project delays. For example, the data from the Solok Regency
agency sector showed three packages of activities were delayed in 2017, 3 packages in 2018, and 4 packages in 2019,
with several factors, reported to have been the reason, including the financial aspects [3], [4], lack of communication
[5], design engineer [6], clients [7], and project type [8]. There are, however, limited studies conducted to examine time
performance or project delays from the technological aspect. However, a study using technology have been documented
in Indonesia [9]-[15]. Meanwhile, technology is generally believed to have the capacity to improve organizational
performance and competitive advantage due to its ability to create certain barriers for competitors. It has been reported
to be an excellent competition driver even though not all technological changes provide strategic advantages for
construction companies [16].

The United Economic and Social Commission for Asia and the Pacific (UNESCAP 1989) in the Technology Atlas
Project defined technology from the production context as a combination of four components dynamically integrated
into a transformation process. These four components include the engineering facilities known as techno-ware, human
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resources known as human-ware, the information described as info-ware, and the organization explained as organ-
ware. These are usually prioritized in a construction company to manage a project activity and are considered
inseparable. The techno-ware acts as the core of the transformation system built, prepared, and operated by the human-
ware. Moreover, the human-ware is a key element that uses info-ware to perform certain transformation operations
such as making decisions and operating techno-ware. At the same time, the organ-ware directs and controls info-ware,
human-ware, and techno-ware in conducting the transformation operations [17].

The techno-ware is related to the non-optimal management of project resources by the contractor, while the
human-ware factor includes the managers and personnel with minimal quality and experience assigned by contracting
companies. Meanwhile, info-ware is believed to be caused by the inadequate implementation of the information
guidelines related to technical specifications of materials and equipment by the contractor. Organ-ware involves the
relatively low cooperation, communication, and coordination between personnel, leading to the non-optimal
supervision, inspection, and control of the work done by the workers and suppliers. Some of these, therefore, trigger
the slow achievement of actual progress and consequently delay project completion. This background information
shows the importance of examining the effect of these four technology components on project time performance. This
is the focus of this present research and the determination of why time performance varies from one project to another.
The findings are expected to be useful for construction industry stakeholders and enrich the body of knowledge on
project time performance and project delays. This study is divided into four parts: introduction, research methods,
results and discussion, and conclusions and suggestions.

METHOD AND MATERIAL

This research consisted of construction industry stakeholders in Solok City, and 110 were selected as samples using
the census method. Moreover, primary data were collected through surveys focusing on two types of variables,
including the time performance used as the dependent variable and techno-ware, human-ware, info-ware, and organ-
ware used as the independent variables. The time performance variable had three items while techno-ware had 11
items, human-ware had five items, info-ware had three items, and organ-ware had seven items. The technology
variables were adopted from [16] and have been validated by experts. Furthermore, the variables were measured using
a5 Likert scale starting from strongly disagree to agree strongly, while the data obtained from the survey were analyzed
using multiple linear regression with the following model:

KW=q + ﬁlTECH + ﬁz HUM + Bg INF + B3 ORG + 1

Where,

KW : time performance
TECH : techno-ware

HUM : human-ware

INF . info-ware

ORG : organ-ware

a : constant

B : regression coefficient
u : error

It is important to note that the research instrument was tested for validity and reliability before the regression
analysis [18]. The validity test was conducted using a loading factor test after KMO and Bartlett tests have been
completed [19], [20], while the reliability test was through the Cronbach alpha test [21] with a minimum value of 0.60
[22]. These were followed by the classical assumption test for normality, multicollinearity, and heteroscedasticity
[23]. Meanwhile, the effect of the independent variable on the dependent variable was analyzed using a significant
value or t-statistics [18] such that the relevant variable is considered to have a significant impact when the significant
value is less than 0.10, which is the largest.

RESULTS
A total of 110 questionnaires were distributed, with 102 returned and 100, which make up 90.9%, were processed.

The higher percentage of the respondents was between 31-40 years old as represented by 35%, followed by 41-50
years old with 34%, while most of them, 29%, were reported to have 6-10 years of work experience. Moreover, 18%
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were found to be implementers while 17% are contractor engineering staff, and their highest level of education was
recorded to be graduates from undergraduate studies with 53%. Meanwhile, most of the stakeholders represented by
45% were contractors.

The results of the validity and reliability tests conducted are shown in Tables 1 to 5, and the techno-ware variable
was recorded in Table 1 to have a KMO value of 0.69 (Bartlett, 1950; Kaiser, 1970) and a loading factor of 0.50 [18].
The validity test also showed that techno-ware items including tec 1, tec 2, tec 3, tec 5, tec 7, and tec eight are valid,
and the reliability test indicates the variable is reliable due to its Cronbach alpha value which is greater than 0.60 [22].

TABLE 1. Validity and reliability test results for techno-ware

Variable Item Loading Factor KMO Cronbach Alpha
tecl 0,81
tec2 0,76
tec3 0,71
Techno-ware tecs 0,56 0,69 0,72
tec7 0,62
tec8 0,54

Table 2 shows the human-ware variable has a KMO value greater than 0.60 (Bartlett, 1950; Kaiser, 1970), which
means it can be used for the research. Moreover, all its items were found to be valid because they have loading factor
values greater than 0.5 [18], and the variable was also discovered to be reliable due to its Cronbach alpha value which
is greater than 0.60 [22].

TABLE 2. Validity and reliability test results for human-ware

Variable ltem Loading Factor KMO Cronbach Alpha
hum1l 0,55
hum?2 0,71
Human-ware hum3 0,71 0,61 0,6
hum4 0,62
hum5 0,73

Table 3 shows the info-ware variable has a KMO value of 0.66 [19], [20], and this means it can be used for the
research. Moreover, all its items were found to be valid because they have loading factor values greater than 0.5
[18], and the variable was also discovered to be reliable due to its Cronbach alpha value which is greater than 0.60
[22].

TABLE 3. Validity and reliability test results for info-ware

Variable Item Loading Factor KMO Cronbach Alpha
infl 0,80
Info-ware inf2 0,75 0,66 0,66
inf3 0,78

Table 4 shows the results for organ-ware and the KMO was found to be greater than 0.60, thereby indicating the
sample is sufficient based on the assertions of [19] and [20] that a KMO value greater than 0.60 or the Bartlett value
smaller than 0.05 means the research sample is sufficient and the next process of the analysis can be conducted.
Moreover, the factor loading value for all its items is greater than 0.5 [18], which means they are valid. The variable
was also reliable due to its Cronbach alpha value greater than 0.60 [22].
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TABLE 4. Validity and reliability test results of the organ-ware

Variabel Item Loading Factor KMO Cronbach Alpha
orgl 0,76
org2 0,73
org3 0,71
Organ-ware org4 0,56 0,79 0,82
orgs 0,72
org6 0,84
org7 0,58

The dependent variable, time performance, was also tested for validity and reliability. The results are presented in
Table 5. It was discovered to have a sufficient number of samples because its KMO value is greater than 0.50 [19],
[20]. Moreover, all items are valid as indicated by the loading factor value, which is greater than 0.50 [18], while the
reliability test result presented in the last column showed it is reliable based on its Cronbach alpha value which is greater
than 0.60 [22].

TABLE 5. Validity and reliability test results of the time performance

Variable Item Loading Factor KMO Cronbach Alpha
kw1l 0,64
Time kw2 0,72 057 0,60
performance
kw3 0,83

Multiple regression analysis was used to answer the research questions. It is, therefore, important to conduct classical
assumption tests including normality, multicollinearity, and heteroskedasticity before this analysis [23]. Thus, the
normality was tested using a multivariate normality test with a P-P plot. The distribution of points was found to be in a
straight line, as indicated in Figure 1. This means the research model is normal [24], [25].

Mormal P-P Plot of Regression Standardized Residual

Dependent Variable: KW
10

08

] '

04

Expected Cum Prob

0.2

oo 0.2 04 08 08 1.0

Observed Cum Prob

FIGURE 1. Normality Test

The second classic assumption test was multicollinearity which was conducted to ensure no relationship between
the independent variables. The test is usually performed through variance inflation factor (VIF) and tolerance values
[26] such that the VIF value is expected to be smaller than ten while the tolerance value should be greater than 0.10
[23]. Table 6 shows the tolerance and VIF values of all the independent variables according to these rules, which
means there is no relationship between the independent variables.
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TABLE 6. Multicollinearity test results

Variable Tolerance VIF conclusion
TEC 0,77 131 no multicollinearity
HUM 0,74 1,34 no multicollinearity

INF 0,69 1,46 no multicollinearity
ORG 0,62 161 no multicollinearity

Another classic assumption test is heteroscedasticity conducted using the Glejser test [27], which regresses the
absolute value of the residual with the independent variable. The stages involved include (i) regression of the
dependent variable with independent variables, (ii) storage of residuals, (iii) transformation of residual values into
absolute values, (iv) regression of absolute values of residuals with independent variables and (v) observation of
significant values per variable. There is, therefore, no heteroscedasticity problem when there is no significant variable
impact on the absolute residual, as indicated in Table 7, where there is no effect of the independent variable on the
absolute value of the residual.

TABLE 7. Heteroskedasticity test results

Variable B t value Sig value conclusion
(Constant) 0,36 0,36 0,72

TEC -0,03 -0,82 0,42

HUM 0,06 1,27 0,21 no heteroskedasticity
INF -0,06 -1,17 0,24

ORG 0,02 0,76 0,45

The regression results showed the model is very fit (fit) as indicated by the F statistic value of 4.22 or the F value,
which was significantly below 0.01 (a = 1%). The R-square was also recorded to be 0.15, and this means the
independent variables together can explain the project time performance. In contrast, the remaining 0.85 is explained
by other variables not included in this research. Moreover, the results of the regression per variable showed that only
human-ware and organ-ware have an effect on project time performance at o =10%. It is important to note that there
is no previous research on the impact of technological aspects on project time performance. Even though [16] used
the same variables, the y variable is different, thereby making this the same first findings related to this relationship.

TABLE 8. Regression test results

variable B t value Sig value conclusion
(Constant) 7,20 4,28 0,00 )

TEC 0,00 0,03 0,97 Has no effect
HUM 0,14 1,72 0,09* Has an effect
INF 0,06 0,71 0,48 Has no effect
ORG 0,08 1,74 0,08* Has an effect
F statistic 4,22

F sig 0,00

R square 0,15

Note. * Indicates significant at a=10%

CONCLUSION

The role of technology in project management has been identified in previous literature. Still, none has focused on
the aspects introduced by the technology atlas project, centered on techno-ware, human-ware, info-ware, and organ-
ware. This research showed that human-ware and organ-ware have a significant effect on project time performance. A
better human-ware and organ-ware are expected to produce better project time performance. The practical implication
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of this research is that it shows construction industry stakeholders how to improve project time performance through
the increment of human-ware. This can be achieved by assigning managers and contractor personnel based on
professionalism, quality, experience, and the recruitment of sufficient and knowledgeable employees. Meanwhile, it is
possible to enhance the organization by synchronizing the number of resources with needs and optimizing cooperation,
communication, and coordination. These findings also contribute to the development of project management science
with a focus on managing project performance. Some of the limitations of this research include the minimal number of
samples, not focusing on certain stakeholders, and using multiple regression analysis methods. Therefore, further
research needs to be conducted by increasing the number of respondents to get better results and focusing on certain
respondents, such as contractors or owners. Other analytical methods such as Structural Equation Model (SEM) with
smart-pls or AMOS approach also need to be tried by subsequent researchers.

ACKNOWLEDGMENTS

We thanks to Rector of Universitas Bung Hatta for conference financial support. We also thank to the public work
agency of Solok city for allowing us to collect the research data.

REFERENCES

1. 0O.J. Olaniran, J. Financ. Manag. Prop. Constr., 20 (3), pp. 235-251, (2015).

D. J. Edwards, D. G. Owusu-Manu, B. Baiden, E. Badu, and P. E. Love, J. Eng. Des. Technol., 15(1), pp.
118-132, (2017).

3. C.T. Amoatey and A. N. O. Ankrah, “Exploring critical road project delay factors in Ghana,” J. Facil. Manag.,
vol. 15, no. 2, pp. 110-127, (2017), doi: 10.1108/JFM-09-2016-0036.

4. Z. Shehu, I. R. Endut, and A. Akintoye, “Factors contributing to project time and hence cost overrun in the
Malaysian construction industry,” J. Financ. Manag. Prop. Constr., vol. 19, no. 1, pp. 55-75, (2014), doi:
10.1108/JFMPC-04-2013-0009.

5. H. Doloi, A. Sawhney, K. C. Iyer, and S. Rentala, “Analysing factors affecting delays in Indian construction
projects,” Int. J. Proj. Manag., vol. 30, no. 4, pp. 479-489, (2012), doi: 10.1016/j.ijproman.2011.10.004.

6. R. F. Aziz and A. A. Abdel-Hakam, “Exploring delay causes of road construction projects in Egypt,”
Alexandria Eng. J., vol. 55, no. 2, pp. 1515-1539, (2016), doi: 10.1016/j.aej.2016.03.006.

7. P.Shahsavand, A. Marefat, and M. Parchamijalal, Causes of delays in construction industry and comparative
delay analysis techniques with SCL protocol. (2018).

8. S. Adamtey, “Cost and time performance analysis of progressive design-build projects,” J. Eng. Des. Technol.,
vol. 19, no. 3, pp. 686-693, (2021), doi: 10.1108/JEDT-05-2020-0164.

9. D. llona, Z. Melmusi, H. Pratiwi, and Zaitul, “Technology context and social media adoption among small
and medium enterprises,” in Journal of Physics: Conference Series, (2019), vol. 1339, pp. 1-7, doi:
10.1088/1742-6596/1339/1/012101.

10. A. Ezra, T. I. Nengah, S. Nursyam, I. Desi, and Zaitul, “Understanding the behavioral intention to use a
university web-portal,” in MATEC Web of Conferences, (2018), vol. 248, pp. 1-5, doi:
https://doi.org/10.1051/matecconf /201824805004.

11. Khairuddin, S. Herawati, D. Ilona, and Zaitul, “Antecedents of intention to use e-learning,” in MATEC Web
of Conferences, (2018), vol. 248, pp. 1-5, doi: https://doi.org/10.1051/matecconf /201824805006.

12. U. Pratimaratri, D. Ilona, and Zaitul, “Digital medical data protection compliance among medical staffs,” in
Journal of Physics: Conference Series, (2019), vol. 1339, pp. 1-7, doi: 10.1088/1742-6596/1339/1/012100.

13. D. F. Puspa, D. Ilona, and Zaitul, “Behavioural Intention to Use MYOB Accounting Application among
Accounting Students,” in Journal of Physics: Conference Series, (2019), vol. 1339, no. 1, doi: 10.1088/1742-
6596/1339/1/012126.

14. Zaitul, F. Ramadhani, and D. Ilona, “Determinants of web-user satisfaction: Using technology acceptance
model,” in MATEC Web of Conferences, (2018), vol. 248, pp. 1-5, doi: 10.1051/matecconf/201824805009.

15. Zaitul, S. Rizki Mulyani, M. Ridwan, and D. Ilona, “Statistical software adoption behaviour among

030012-6

#pd"006¢110°S” L~ ZL00E0/88EETH.L/006Y L L0'G/E€901 0L /10p/pd-ajoie/doe/die/Bio-die sqnd)/:dpy woy papeojumoq


https://doi.org/10.1108/JFM-09-2016-0036
https://doi.org/10.1108/JFMPC-04-2013-0009
https://doi.org/10.1016/j.ijproman.2011.10.004
https://doi.org/10.1016/j.aej.2016.03.006
https://doi.org/10.1108/JEDT-05-2020-0164
https://doi.org/10.1088/1742-6596/1339/1/012101
https://doi.org/10.1051/matecconf/201824805004
https://doi.org/10.1051/matecconf/201824805006
https://doi.org/10.1051/matecconf/201824805006
https://doi.org/10.1088/1742-6596/1339/1/012100
https://doi.org/10.1088/1742-6596/1339/1/012126
https://doi.org/10.1051/matecconf/201824805009

16.

17.

18.

19.
20.

21.

22.
23.
24,

25.
26.
217.

Indonesia’s undergraduate students,” in Journal of Physics: Conference Series, (2019), vol. 1339, pp. 1-7,
doi: 10.1088/1742-6596/1339/1/012125.

W. Sabardi and Dewiyana, “Analisis Hubungan Komponen Technoware, Humanware, Infoware dan
Organware, dengan Kepuasan Kerja Karyawan yang Dimoderator Gaya Kepemimpinan di PT. Ecogreen
Oleochemicals Medan,” JURUTERA, vol. 1, no. 1, pp. 1-8, (2014).

W. Sabardi, “Analisis Hubungan Komponen Technoware , Humanware , Infoware Dan Organware , Dengan
Kepuasan Kerja Karyawan yang Dimoderator Gaya Kepemimpinan pada PT . Ecogreen Oleochemicals
Medan,” Univesitas Sumatera Utara, (2008).

J. F. Hair, C. William, B. J. Babin, and R. E. Anderson, Multivariate Data Analysis, 7th Editio. Harlow:
Pearson Education Limited, (2014).

M. S. Bartlett, “Tests of Significance in Factor Analysis,” Br. J. Stat. Psychol., vol. 3, pp. 77-85, 1950.

H. F. Kaiser, “A second generation little jiffy,” Psychometrika, vol. 35, no. 4, pp. 401-415, (1970), [Online].
Available: http://www.springerlink.com/index/4175806177113668.pdf.

L. J. Cronbach, “Coefficient alpha and the internal structure of tests,” Phychometrika, vol. 16, no. 3, pp. 297—
334, (1951).

J. C. Nunnally, Psychometric Theory, 2nd ed. New York: McGraw-Hill, (1978).
D. Guijarati, Basic Econometric. Singapore: McGraw-Hill, (1995).

D. R. Anderson, D. J. Sweeney, and T. A. Williams, Statistics for business and economics. Minneapolis: West
Publishing, (1996).

A. Field, Discovering Statistics Using SPSS, 3rd Ed. London: SAGE Publication, (2009).
U. Sekaran, Reserch Methods For Business. (2013).

H. Glejser, “A new test for heteroskedasticity. Association 64, 316 —323,” J. Am. Stat., vol. 64, pp. 316-323,
(1969).

030012-7

#pd"006¢110°S” L~ ZL00E0/88EETH.L/006Y L L0'G/E€901 0L /10p/pd-ajoie/doe/die/Bio-die sqnd)/:dpy woy papeojumoq


https://doi.org/10.1088/1742-6596/1339/1/012125
https://doi.org/10.1111/j.2044-8317.1950.tb00285.x
https://doi.org/10.1007/BF02291817
https://doi.org/10.1007/BF02310555
https://doi.org/10.1080/01621459.1969.10500976

C ERTIFI C A TE ‘ e UNIVERSITAS BUNG HATTA @

OF PRESENTER

AIP Ppublishing

WWW. bunghatta ac.id

@m

No.: 60/UBH-ESTIC6-PS/X/2021

This certificate awarded to

Bahrul Anif

Universitas Bung Hatta

as The Presenter in

The 6" Engineering Science and Technology International Conference (ESTIC) 2021
with theme “Applied Technology for Sustainable Development”.

Held virtually on Wednesday, October 27, 2021

by title

Project Time Performance: Is Technology Relevant?



https://estic.bunghatta.ac.id/
mailto:estic@bunghatta.ac.id

	cover estic 2022.pdf (p.1)
	kata pengantar estic 2021.pdf (p.2-5)
	daftar isi estic 2021.pdf (p.6-19)
	030012_1_5.0114900.pdf (p.20-27)
	Sertifikat Estic 27 okt 2021 The 6th.pdf (p.28)

