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Message from the Conference Chair

Dr. Sampath Kannangara

Executi ve€ED ke Etxerc i inter baamonal Coll ege o
Technol ogy

It is a great privilege to Chair the Annual International Resed
Symposium of | CBT, 0Al RS6 2(
2024 at 9.00AM Sri Lanka Time. This is the sixth intgronal
research symposium organized by the International College
Business and Technology. This will continue to move forward in
research arena under the digital ISSN:2962X.

hel d

The t heme for t his year i
Multidiscipinar y per spectiveo. Peer x
this theme will be presented according to thematic tracks, ens :

a cohesive exploration of diverse topics within each track, namely, Business Management,
Information Technology, Health Science, Sb8cience, Engineering, Construction. This year

the review panel consists of 43 international and local reviewers.

g t he
resear

This yeardés research theme addresses the c¢ch
various disciplines to enhance collaboratiorgledge exchange, and problawmiving in this

post pandemic era. We must understand that the multidisciplinary approach where inter
disciplinary collaboration, is essential to translate research findings intvoddl solutions.
Closing the innovation gmrequires concerted efforts from various stakeholders, including
researchers, entrepreneurs, policymakers, investors, and communities. Strategies for
addressing the innovation gap involve fostering collaboration across disciplines and sectors,
investing n technology transfer and commercialization initiatives, promoting innowvation
friendly policies and regulatory frameworks, and enhancing education and training in
entrepreneurship and innovation management. By bridging the innovation gap, societies can
unlock the full potential of new ideas and technologies to address pressing challenges and
improve quality of life.

| congratulate the organizing team for setting up the momentum to discuss this intellectual
scholarship

International College of Business and Technology, Sri La
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Message from the Editorin-Chief

Dr. Sanath Divakara

Welcome all to the Proceedings of the 6th ICBT Annual Internatic
Research SymposiumAl RS623 under the t
l nnovation gap: Mul tidiscipl:@

ABri dg
pecti v

:)
It is a great honor to assume the role of EdeChief in Annual

International Research Symposium. My sincere appreciation to al 6

authors and cauthors for your precious technical commitment me )

upon the success of the proce 6t h A
to share the Kknowlaesidnifieant changeAdnc e

motivation on organizing such a valuable conference in a great manner. | am sure that your
contribution in all the ways of submitting the research papers, participation and presenting will
further enlighten the conference.

AIRS opens an opportunity for the authors to publish the invaluable piece of research on
sharing knowledge. Research publication is an essential requirement of your research journey
as part of the knowledge contribution to the society that enables the caatirafdhe meaning

of research. Completing research is not merely adding a qualification, it embeds the research
mindset to the researchers and changes the researchers mind set in solving problems in a
scientific and systematic manner. Research publicatmuid add more value to your career

and consolidate the philosophical and system thinking toward the bridging the innovation gap.

On behalf of the editorial board, my sincere thanks to our track chaictvaics for their great
efforts in reviewing th@apers & comments for improvements in their tracks and the volunteer
contribution as reviewers, the conference technical program committee members, and the
designated reviewers. | wish to request all of you, valuable suggestions to improve the
symposiumm future.

| sincerely extend my gratitude to contributors, editorial board members, organizing committee

and looking forward for continuous support in future. | look forward to an exciting day of
insightful presentations, discussions, and sharing of teghrdeas with colleagues from

around the world. My great appreciation for all participants to the conference and | hope that
everyone will enjoy the conference AI RSO 23.

Dr Sanath Divakara
Editor in Chief
Al RS623
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Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
KEYNOTE SPEAKERS

Profile Title of Speech

Chief guest and Keynote Speaker

Dr Jagath Alwis
Chairman, ICBT Campus
Executive Chairman

: . Innovation:theway
Ceylinco General Insurance Limited

forward
Keynote Speaker
Prof. Ranjith Dissanayake
The President, Bridging the Gap
The Institution of Engineers Sri Lanka  Betweemcademiaand
(IESL) thelndustry

Senior Professor,
University of Peradeniya

Keynote Speaker

Dr. (Eng.) Sujithra Weragoda

PhD, M Eng, BSc (Hons), C Eng, MIESI
MIWA (Water Treatment Process
Engineer, Water Safety Plan Master
Trainer and Auditor)

Director,

Joint Research and Demonstration Cen
for Water Technology,

Ministry of Water Supply

Embracing Resilience:

Navigatng Sri Lanka's
Future in the Face of
Climate Challenges

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]

Keynote Speaker
Ms. Karen Giles

Principal Lecturer

MSc, BA (Hons), Dip Nurs (Lon), RGN,
RNT

Associate Head of School CPD &
International Nursing
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Evaluatingtheimpacts
of 6 AAbbutM e -6Ga
developmenprogramme
designedor people
diagnosedn adulthood
asneurodivergent

Keynote Speaker

Dr. Tina Marolt -Cebasek — : :
Bridging the innovation

Senior Lecturer gap in COﬂS'[I’UC'[iOI’\ Wlth
School of Civil Engineering and Built application of machine
Environment learning for selection of
Liverpool John Moores University telescope clamshell
enclosure
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Abstract

The construction industry in Sri Lanka faces challenges in efficiemzy productivity,
particularly in the MEP sector. This study investigates the adoption of Building Information
Modelling (BIM) in MEP projects with research objectives of evaluating awareness levels,
identifying barriers, determining influencing factoasd proposing strategies for BIM literacy
improvement and increased adoption in the MEP sector. The research reveals a significant lag
in BIM implementation, impacting MEP coordination, costing, and overall project success.
Surveying 195 MEP professionalie study identifies barriers, including low awareness,
insufficient skills, and costelated concerns. Consultants exhibit higher BIM adoption rates
than contractors. Statistical analyses confirm the negative correlation between BIM adoption
and identifed barriers. Recommendations include enhancing BIM education, fostering
collaboration between industry and academia, and promoting government mandates. The study
emphasizes the urgent need for BIM knowledge improvement in the MEP sector to unlock its
potertial benefits.

Key Words: BIM Adoption, BIM Awareness, Building Information Modelling, Construction
Industry, MEP

Il ntroducti on

The construction industry suffers from poor performance, and it lags behind other industries
with regard to efficiency improvements. According to Fulford & Standing (2013) investments
in information technology has been a driving factor for productivityrawgments in many
sectors. Developed countries such as USA, UK, Europe Union, Canada, Singapore, and
Australia etc. have adopted BIM into their construction s€&taborczyk, 2020)Sri Lanka's

uptake in BIM significantly lagbehind other Asian nations. Although the concept of BIM is
slightly practiced in Sri Lankan construction industry, the majority of organizations still haven't
adopted BIM(Rathnayake, et al., 2018YIEP coordination is a crdgal, complex, and time
consuming task which is utmost important to the smooth flow of work in the project without
hindrances. In most of the building construction projects the site team faces issue of MEP
clashes due to design coordination problems. MERirg is also a critical task for the
consultants as well as contractors to secure the project and to earn profit. Project cost over runs
is seen due to variations and also due to improper cost estimations. Manual quantity take off is
the method to quantifthe MEP scope for pricing. Which depends on the person who do the
take off and his knowledge and experience of the relevant field. The percentage of MEP works
for the total construction work of higlise building projects is equal to 26 % which is a
significant portion of the project coéAshuri, et al., 2014)Therefore, any cost overrun in MEP
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trades of the project adversely affect the total successful delivery of the building. In the world

BIM adaptation has increased ovbe years, specially by commercial contractors. In North
America BIM adoption was 28% in 2007 but this was increased to 71% by 2012. In the United
Kingdom, using BIM is mandatory for the public construction projélshammad, etlg

2017) The use of modern technologies, such as BIM, has been found to enhance the accuracy
of pretender cost estimates in many countries by reducing the influence of conventional
practices(Rathnayake & Samir, 2019BIM offers the potential to achieve the objectives of
increasing productivity and quality, decrease project cost and reduce project delivery time
(Azhar, 2011) As Ismail et al. (2017) mentioned Sri Lanka has not adopted Bid/their
construction industry even though the interest on the topic is rising. By considering the above
facts, it can be justified that Sri Lankan MEP sector lags behind in using BIM and it can benefit
to resolve the issues that the industry is facingrdtore, the objectives of the study have been
defined as below:

To understand the level of awareness about BIM among the Engineers in the MEP sector.

To identify the present status of BIM adoption rate among the MEP contractors and consultants
in Sri Lanka.

To determine the factors affecting the decision of adopting BIM over the conventional practices
by the MEP professionals in Sri Lanka

To recommend strategies to improve BIM literacy and adoptability of BIM in the MEP sector.

Research Met hodol ogy

Following four factors were selected as the independent variables. BIM adoption rate was
selected as the dependant variable.

INDEPENDENT VARIAELE DEPENDENT VARIAELE

Unawareness about BIM & i1t’s benefits

T~

- T )
BIM Adoption Rate among
Cost related barriers _——————_ﬁ_——_——’ MEP firms in Sn1 Lanka

Technological barrers /

Figure 1:Conceptual Framework

Perzonal & Processz barriers

To achieve the objectives that were mentioned above, below mentioned Hypotheses were
developed based on the potential factors affecting the decision of adopting BIM.

Ho T Null Hypothesis

Hai Alternative Hypothesis
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There 15 no relationship between the Unawareness about

Hig | BIM & it’s Benefits and BIM Adoption Fate among

MEP firms in Sr1 Lanka
Hyvpothesis 1

There is a relationship between the Unawareness about
Hiz | BIM & it’s Benefits and BIM Adoption Rate among
MEP firms in Sri Lanka

There 15 no relationship between Personal & Process

Hip | barriers and BIM Adoption Rate among MEP firms in

Sr1 Lanka
Hyvpothesis 2

There 15 a relationship between Personal & Process bar-

Hz: | riers and BIM Adoption Eate among MEP firms in Sn1

Lanka
0 There is no relationship between Cost Related Barriers
a
) and BIM Adoption Eate among MEP firms in Sr1 Lanka
Hvpothesis 3
q There is a relationship between Cost Related Barriers
Iz
and BIM Adoption Eate among MEP firms in Sr1 Lanka
0 There is no relationship between Technological Barriers
0
and BIM Adoption Eate among MEP firms in Sr1 Lanka
Hypothesis 4 . . _
He There 15 a relationship between Technological Barriers
2

and BIM Adoption Eate among MEP firms in Sri Lanka

Figure 2: Development of Hypotheses

The population for this research was the MEP contractors and Consultants in Sri Lanka. The
population size was 390. Proportionate stratified random sampling technique was used to select
the sample for this survey because there are two categories of mpopwath as MEP
contractors and consultants. With a 95% confidence level and 5 confidence interval the sample
size for the population of 390 is 194

Table 1: Stratified Sample Size

Category Number of Elements No. of subjects in thg
sample

MEP Contractors 252 125

MEP Consultants 138 69

Total 390 194

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
Chan, et al. (2019), Ramilo, et al. (2017), Bouhmoud & Loudyi (2021) researchers have used

a quantitative approach using questionnaires to determine the effect of critical factors and
barriers to adopt BIMAuthor has followed the same approach in this research based on the
literatures mentioned above. Primary data were gathered using Google Forms from the MEP
professionals in Sri Lanka. Chan, et al . ( 2
Pearsorcorrelation test and Regression Analysis to analyse the questionnaire and the collected
data to find critical success factors for building information modelling (BIM) implementation

in Hong Kong. Author has followed the same method for this research tvasled literature

review. The primary data collected from the structured questionnaire were analysed using the
SPSS V20 Software and MS Excel 2016.

Resul ts

A reliability coefficient of .70 or hi gher
reseach situations(UCLA, 2021) In this research the Cronba
which is >0.7 when all the variables were considered together. Furthermore, each variable also
has a Cronbachos Al p breforeythelset ef dagarcan &d aeceptabldamch O .
reliable.

Out of the 195 responses 125 was from MEP contractors and 70 was from MEP consultants
which account for 64.1% and 35.9% respectively. 101 No. of Electrical or Mechanical
Engineers, 50 No. of Projedflanagers, 26 No. of Quantity Surveyors, 16 No. of MEP
Draftsman and 2 No. of BIM Operators had responded. It was evident that a good mix of job
profiles has responded with the M&E Engineers being the highest. There were only two BIM
operators in the mixhat was also only from the consultant side which gave an indication of

low BIM adoption in the field.

Tablel: BIM adoption as per field category

Level of Adoption | Overall Respons¢ Contractor Consultant
No adoption 79 (40.5%) 65 (52%) 14 (20%)
Limited Adoption | 99 (50.8%) 56 (44.8%) 43 (61.4%)
Moderate Adoption| 17 (8.7%) 4 (3.2%) 13 (18.6%)
Extensive Adoption O 0 0

Full Adoption 0 0 0

Total 195 (100%) 125 (100%) 70 (100%)

When the contractors and consultants were compared together, it was obvious that consultants
have adopted BIM more than the contractors as only 20% of the responses from the consultants
selected ONo Adoptiond whil e 5saitlthatthey hakee r e s |
not adopted BIM. It could happen because the consultants work with the Architects when
designing the buildings.
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Correlation | Relation- P R? Eesult: Null | Result:  Alter-

ship Significance Hypothesis nate Hypothesis

H1: Unawareness about BIM & 1t's Benefits
-0.807 Strong 0.000 0.652 | Hio: Hia:
Negative Eejected Accepted

H2: Personal & Process barriers
-0.682 Strong 0.000 0.465 | Hoo: Haza:

Negative Eejected Accepted

H3: Cost Related Barriers

-0.653 Strong 0.000 0.426 | Hao: Haa:
Negative Eejected Accepted

H4: Technological Barriers

-0.689 Strong 0.000 0.474 | Hao: Hia:
Negative Eejected Accepted

Figure 3: Status of HypothesesSummary

Di scussi on

As per thecorrelation analysis, Pearson Correlation R-8.807,-0.682, -0.653, -0.689
respectively. This value indicates that there is a strongly negative relationship between BIM
adoption rate and the independent variables. All the factors that act as independent variables
are barriers. P Value = 0.000, As P < 0.05 the null hypotheses can be rejected, and alternates
can be accepted. It concludes that there is a significant relationship between the selected
independent variables and BIM adoption rate. According to the maaehary of Regression
Analysis, Adjusted R Square value is 0.655. This value indicates that when all the independent
variables are considered together, they have only 65.5% of representation towards BIM
adoption rate. Which means 34.5% are still other faci#s per the ANOVA table, P Value is

0.000 which is less than 0.05. Therefore, the conceptual framework can be accepted. According
to the Coefficients table all the independent variables have received negative coefficients. This
reassures the negativeatgbnship between the dependent and independent variables. P values
are .000, .000, .042 & .028 respectively which all are less than 0.05. Therefore, the null
hypotheses can be rejected, and the alternate hypotheses can be accepted.
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Variables Entered'Removed?

Variables Variablos
| Modal Entered Riemoved Method
1 Technical, . | Enter
Cost,
Unawarenss,
Personal Pro
coss”

a. Dependent Varnable: Adoplicn_Rate
b. All requested variables enlered.

Model Summany
Adjusted R Std. Error of
| Model R R Sgquare Square the Estimate
1 a14* 662 655 70247

a. Predictors: (Constant), Technical, Cost, Unawarenss, Personal_Process

ANOVA®
Sum of
Model Squares df Mean Square F 3ig.
1 Regression 183.764 4 45941 | 93099 .000°
Residual 43.759 190 4493
Total 277.523 104

a. Dependent Variable: Adoption Rate
b. Predictors: (Constant), Technical, Cost, Unawarenss, Personal_Process

Coefficients?
Standardized
Unstandardized Coefficients Coeficients

Model ] Std. Error Beta t Sig.

1 (Constant) 56528 64 33768 000
Unawarenss =-1.071 110 =980 =9 73r 000
Personal_Process - 068 128 -.062 =534 000
Cost -1 103 =211 -2043 042
Technical =051 A2 =050 =421 028

4. Dependent Vanable: Adoplion_Rate

Figure 4: SPSS Regression Analysis

Conclusions and Recommendati ons

The most influential factor among the selected independent variables is the Unawareness about
BIM and its benefits. This provides a clear indication that the awaren&i81 among the

MEP professionals should be increased. Not having the professional skills to operate BIM
software and tools is a major concern in the field. Professionals who work as consultants have
adopted BIM more than the contractors. Cost modelddgbt analysis or sustainability model

for evaluation of energy consumption etc are not utilized at all. Lack of BIM education by the
academia is identified as one of the major reasons for unawareness. Lack of client demand is
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another barrier that discoga the adoption of BIM. It is important to increase the awareness

of property owners in the field of BIM specially in the operations phase to increase the client
demand. Cost related barriers are identified as the initial investment for BIM, the operation
cost, and expenses on continuous improvement of the staff by providing necessary trainings.
Also, most of the MEP firms are not yet confident that the potentiattenmy benefits of
adopting BIM will outweigh the initial financial investment required. fEhis an urgent need

to improve BIM knowledge among MEP professionals. This can be achieved through the
implementation of comprehensive BIM training programs. Collaboration between MEP
companies and educational institutions should be actively encouradeadtry advocacy and
awareness campaigns, led by trade associations, play a crucial role in increasing the acceptance
of BIM within the MEP sector. Financial incentives, such as tax benefits, should be offered to
companies that choose to adopt BIM. Govezntrmandates requiring the use of BIM in public
projects can significantly boost its adoption among MEP companies. The integration of BIM
courses into the academic programs of MERted disciplines is crucial. It ensures that future
professionals are wighrepared and equipped with the necessary BIM knowledge and skills.
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Abstract

Seltleadership is an exercise of intentionally influencing oneself by way of thinking, feeling,
and behavior to accomplish a goal by achieving his or her full potengtitleSders are
tremendously empowered to make decisions based on their highest values, positively
increasing employee commitment that ultimately leads to boosting the overall performance of
an organization.

While leadership interventions dominate theibess landscape, the attention given to-self
leadership qualities is lacking. This deficiency contributes to the challenges faced by many
organizations in realizing their objectives. Hence, this study seeks to empirically investigate
the link between seleadership and employee commitment. It aims to underscore practical
implications for organizations, enrich academic understanding, address gaps in current
literature, and propose directions for future research.

Conducted an online survey utilizing a puspee approach, designing a questionnaire (Google
form) for data collection. Targeted 300 executive and management employees within Sri
Lankan Airlines, ultimately gathering responses from 129 participants. Employed multiple
linear regression analysis to ayze the data, revealing a robust and positive correlation
between selfeadership and employee commitment.

Keywords: Employee commitment, Internal motivation, Leadership impact, Organizational
commitment, Selfeadership

| ntroduction/ Background

Thetext discusses the historical roots of leadership across various sectors and introduces the
concept of selfeadership as a recent addition to human resources development. Self
leadership focuses on enhancing individual attributes such ama@lation,selfawareness,
seltdiscipline, and selfegulation to improve overall leadership effectiveness (Carver &
Scheier, 2001). In the current global landscape, organizations are urged to adopt innovative
strategies to compete effectively, making the implememteof seltleadership crucial for
empowering teams and achieving peak organizational performance. Despite its growing
recognition, research in the area of de#dership has been relatively scarce since its
introduction in 1980 (Neck & Houghton, 200€ommitmentdriven performance, influenced

by seltleadership characteristics, is emphasized as essential for organizational success. The
paper aims to empirically examine the relationship betweeHesalEérship and employee
commitment, addressing the poti@l gap in understanding effective skddership strategies

in the modern context.
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Main Objective

To investigate the relationship between4edfdership and employee commitment.
Specific Objectives

To measure selbadership behaviors, within theganizational context. Assess skeadership
behaviors such as sdfvareness, sethotivation, and selfegulation.

To measure employee commitment.

To identify key seHieadership factors influencing employee commitment.

To provide practical recommendatis for organizations.

To contribute to academic understanding.

To suggest future research directions.

Research Methodol ogy

The research employed a quantitative approach to empirically investigate the relationship
between selfeadership and employee conmtmment. The study focused on executives and
management employees within an airline organization, which boasts a total workforce of over
6,000 individuals. Among these, 300 individuals fall under the executive and management
category, representing diverseepartments such as Marketing, Finance, Technology,
Engineering, pilots, Research and development, Sales, Customer Affairs, Human Resources,
and Administration.

The sample size was calculated using an online sample calculator, setting the desired
confidencelevel at 95% and a margin of error of 5%. The questionnaire, structured-on a 5
point Likert scale where 1 denotes strong agreement and 5 indicates strong disagreement,
encompassed questions for both independent and dependent components. Employing a
purposve approach, an online survey was conducted, utilizing a questionnaire designed on
Google Forms. The survey was distributed among 300 employees in the executive and
management categories within the airline company, ultimately collecting data from 129
respndents.

Conceptual Framework

Self-L.eadership

Self-Awareness

Self-Motivation i T Employee
i - Affective
- Commitment

Self-Regulation

Figure 1 : Conceptual Framework
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Research Hypotheses

H1: Seltfawareness effect employee affective commitment.
H2: Selfmotivation effect employee affective commitment.
H3: Selfregulation effect employee affecticemmitment.

Resul ts

The results presented below were generated using the Statistical Package for the Social
Sciences (SPSS) software.

Analyze

The Correl ati-awarbenewesnanske!| Af fective cC 0o mmi
significant witt it hae ®e d&dr0slond everdrel ation coeff

there is a positivaeawardemes Dnamd pAfbfed avteievne Se d
The Correl ati-mmot ibveatwecemn aSred f Affecti ve comm
significhet0a001 | evel with a Pearson correl

i's a positive r eawaatrieonnesshsi pa nbde t AMefeenc tSevief ¢ o mm
The Correl ati-oeguwleatwiecem &med f Affecti ve cCommn

si gmitf iacda the 0.001 | evel with a Pearson corr
i s a positive r eawaatrieonnesshsi pa nbde tAMefeenc tSevief ¢ o mm
The results indicate a positive corrcalldtyi,on
t he connect i-aowna rbeentewsese na nsde laff f ect i ve commi t me
similambyi vateldn and affecti-veguwloantmi ¢ meand a
commi t ment , are positively related.
Table2 Correlation
Correlations
affective Self- Self- Self-
commitment | awareness | motivation | regulation
affective Pearson 1 6717 .663* .596™"
commitment Correlation
Sig. (2-tailed) <.001 <.001 <.001
N 129 129 129 129
Self-awareness Pearson 671% 1 .092** 6827
Correlation
Sig. (2-tailed) <.001 <.001 <.001
N 129 129 129 129
Self-motivation |Pearson .663°" .092%* 1 6727
Correlation
Sig. (2-tailed) <.001 <.001 <.001
N 129 129 129 129
Self-regulation Pearson 596" 6827 672 1
Correlation
Sig. (2-tailed) <.001 <.001 <.001
N 129 129 129 129

** Correlation is significant at the 0.01 level (2-tailed).
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Tab2d eshows the summary of the model i n which
statistics is .486 with the statistical sigr
variant i the Affective commitmeht owassepf
| eader shi styl es-WaPsedi cabuese) washe. Pabbwhi c
+3 confirming that the independence of the o
Table2 Model Summary
Model Summary
Change Statistics

R Adjusted R | Std. Error of | R Square F Sig. F Durbin-
Model R Square Square the Estimate Change Change | dfl df2 Change Watson
1 6972 486 474 530 486 39.419 3 125 <.001 2215

a. Predictors: (Constant), Self-regulation, Self-motivation, Self-awareness

b. Dependent Variable: affective commitment

Tabl e 3 indicatt ewsartihadhe ®idred(esFedlnfd esnt yl es) si gn
dependent variable (Affective commitment) st
that the Regression model is a good fit for
Table3 Regression
ANOVA-?

Model Sum of Squares df Mean Square F Sig.
1 Regression 33275 3 11.092 39419 <.001®

Residual 35.172 125 281

Total 68.447 128
a. Dependent Variable: affective commitment
b. Predictors: (Constant), Self-regulation, Self-motivation, Self-awareness
Table 4 shows the Unstandardized coefficient
oneni t increase in TSA there is an increase
Unstandardi zed coeffici damt3,. Bvah int dT SnviluSokhdei $ e
i ncreases, and t her e i s a detd2ase mes A if &
Unstandardi zed coefficient, B3 fumri tTSRcire aesa
TSR there is an increase inonafé$ecTheeabommi:

evident-atvhaen Sedtfi vSeetlifome g ualnadt i Soenl fo f |l eader s
unstandardi zed coefficientl®30f (Neghati@posiet i

. 302 (positive gl atTihdrmss hUnps)t arnedsap ed tziewde coef
shows a -hegaetaveofship in t-imetirwdtaitaronamd pa
commi t ment whereas Correlation analysis (Tab
semdti vadi af f&@ctive commitment. This contra
foll owi ng,
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neari ty: when one or more indepen
he regression model

n effect Weenntdkependkeati sashiapl be
epends on the value of another ind
n effect When one independent var
r negative ef fcdautdeand nwheire anoldesrd
onship (opposite direction of It
vari abl es.

gate further this contradiction is
dd coeffic-aeval g %$a ssspeesosf otehmee dc cae frfei ¢

from
i n

variabl es
positive

pendent
again

separately

a r e loantsiha rpsshi p

Table4 Unstandardized Coefficient

Coefficients
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -.045 159 -.282 779
Self-awareness 755 673 571 1.122 264
Self-motivation -.103 670 -.077 -.154 .878
Self-regulation 302 102 259 2.951 .004
Dependant Variable: affective commitment
Table5 Self AwarenessTSA
Coefficients?
Collinearity Statistics
Model Tolerance VIF
1 TSA 1.000 1.000
a. Dependent Variable: TAC
Collinearity Diagnostics?
Variance Proportions
Model Dimension Eigenvalue Condition Index (Constant) TSA
1 1 1.946 1.000 .03 .03
2 054 5.982 97 97
a. Dependent Variable: TAC
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Table6 Coefficients

Coefficients?
Collinearity Statistics
Model Tolerance VIF
1 TSM 1.000 1.000
a. Dependent Variable: TAC
Collinearity Diagnostics?
Variance Proportions
Model Dimension Eigenvalue Condition Index (Constant) TSM
1 1 1.945 1.000 .03 .03
2 055 5.931 97 97
a. Dependent Variable: TAC
Table7 SeltRegulatiorTSR
Coefficients?
Collinearity Statistics
Model Tolerance VIF
1 TSR 1.000 1.000
a. Dependent Variable: TAC

Collinearity Diagnostics?

Variance Proportions

Model Dimension Eigenvalue Condition Index (Constant) TSR
1 1 1.950 1.000 .02 .02
2 050 6.262 .98 .98

a. Dependent Variable: TAC

Discussion

H1: Selfawareness effects employee affective commitment.

The study's first hypothesis (H1) posited that-sglreness influences employee affective
commitment, and the analysis, conducted using SPSS, reveaistiee relationship between
selfawareness and affective commitment.

Compared to previous research findings, there is consistency with a body of literature that
emphasizes the importance of salfareness in predicting employee affective commitment.
Prior studies have often identified salivareness as a key component of emotional intelligence,
associating it with higher levels of engagement and commitment to the organization. The
positive correlation found in the current study aligns with theseeealiservations, reinforcing

the idea that individuals who possess a heightened sense -afvaetfness may develop
stronger emotional bonds with their workplace.
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H2: Seltmotivation effects employee affective commitment.

The second hypothesis (H2) of teudy posited that selhotivation influences employee
affective commitment, and the analysis, conducted using SPSS (software), provided evidence
supporting a positive relationship between-seditivation and affective commitment.

Compared to previous remeh findings, there is alignment with existing literature that
highlights the significance of seffotivation in predicting employee affective commitment.
Prior studies have consistently identified galftivation as a crucial aspect of an individual's
commitment to an organization. Employees who are intrinsically motivated and driven by
personal satisfaction and fulfillment in their work, are often found to exhibit higher levels of
affective commitment. The positive correlation found in the current steicijorces these
earlier observations, suggesting that employees with strongeéifation are likely to form
stronger emotional bonds with their workplace.

H3: Selfregulation effects employee affective commitment.

The third hypothesis (H3) of the stughosited that selfegulation influences employee
affective commitment, and the analysis, conducted using SPSS (software), revealed a
significant and positive relationship between-setjulation and affective commitment.

Compared to previous research,réhés alignment with existing literature emphasizing the
importance of selfegulation in predicting employee affective commitment. Prior studies have
often associated selégulation, particularly in terms of emotional regulation and- self
discipline, with higher levels of commitment to the organization. Employees who can
effectively manage their emotions and regulate their behavior are likely to experience greater
satisfaction and connection with their workplace. The positive correlation found in thetcurre
study aligns with these earlier observations, suggesting thatgelation plays a key role in
shaping employees' emotional commitment to their organization.

Overall, in summary, the study's findings regarding the positive relationship betweegaall th
occasions contribute to the existing body of knowledge in organizational psychology. The
consistency with prior research supports the notion thatselfeness, sethotivation, and
selfregulation remain a relevant and influential factor in shapimgpl@yees' emotional
commitment to their workplace. Future research should continue to explore these connections,
considering contextual nuances and potential moderating variables, to further refine our
understanding of the intricate relationship in theseaeions in different organizational
settings.

The test on unstandardized coefficients yiel

bet weemotsevlaft i on and affective commitment. T
further resemocé tbomaugh wunderstanding of t
di screpancies in the results.

Conclusion and Recommendati ons

The study decisively establishes a compelli
|l eadership and empughemetommi bmentes€&€hrch, t
evidence that underscores the paramount si g
robust and positive -1 padecehnpctainadn thet weoemm
empl oyees. eThei danhei agstatistically signific
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that an escal at # @ma diem sthh @ ivmpdcathloefs sadlifgns w

in employee commitment to the organfiozuantd on.

i mplications for organizations, suggesting
commi t ment by harnede®iamdgeritsthé ppotential of se
The statistical results, encompassing correl
fortiaVyidatdevthis analytical framewor k. Col |
underscore a commendabl e anldeardetreswa rpt hayn dn eex
commi t ment, providing organizations twirtihnga c
hei ghtened dedication and all egiance among t
Recommendati ons

Il n | ight of the insightful anal ytical resul
study, 1t is strongly advocatedopimant opgagi &
hone in on sp+#¢ceiafdiec sthapawanoe fabioglifvaelifon, anc
regul ati on. The incorporation of strategies
significantly fortifyingeémplpaoyamtc omgmiatnrde nr
| eadership behaviors, organi zations can <cul
Ssupporltesadseerlsthi p, motivating |l eaders to embo
subordinates to follow suit.

A keynnreencdaat i on i s for organi 4 ®taidems htt @ sasasml
into their empl oyee performance evaluation
assessment s. Provi di ng c dresatdreucsthii we sfeead dalaa d k
as a power ful motivator, propelling empl oye
| eadership competencies. Further mor e, It I
mechani s ms for open communi cation baert ween
environment of trust and coll aborative ef f
contributes to an enriched sense of empl o
organi zational objectives seamlessly.

Suggestions for further Research

Il n thishresea@aavor, our f ocus dcseerdtwearr eech esrs , t Isre
motivati ere,gudrd tshaInf t hel aaddrms hoifp ssetlyfl es, dr
practical constraints. Whi |l e t heesset iwartii amlse :

encouraged to explore a br o-adwar dppuenc ssehunmhe na f,
sedifsci pl-empat hyel fand ot her di mensi ons t ha
comprehensive understandi nlgedoefr sthigp.mul ti face

Moreover, we propose that upcoming research
empl oyee commitment, alongside affective cor
intricate dyndmiaderbéi peamdselvfpdeyetancdimmg:t
these different di mensions of commi t ment i n
i mpactl edadesreshi p on organizational engagemen
The exploration of moderating and mediating
sati sfaction, and autonomy | evel s, i's deeme

relationshi-psadwert weiem asmdfempl oyee commit men
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Sshould prioritize examining t hetseex tfuaaclt oirnsf Ituo

that shape theledatlecshvpnesstobatsekts. By und
moder ate or medidtadehsehi mpawe ocBnsekfine s
empl oyee commitment.
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Abstract

One of the major issues facing Sri Lanka's
has a direct influence on the success and profitability of the businesses. Employee turnover
increases a company's direct and indirect costs and presents dwmli@ngianagers in the
process of managing an employee's life cycle. Due to a lack of qualified workers in the piling
industry, business managers are responsible
The study has been used primary and the secondary damarydata has been collected
through the survey questionnaire and the secondary data has been collected from the books,
articles, journals and the industry reports. The collected primary data (150 samples were
collected) that has been analysed througfRSS analyses and the analyses were statistically
presented on this study. Due to the primary and the secondary data that supported to the study
to reach the objectives of the study. Through the findings from the primary data, there were
recommendationgroposed by the researcher at the end of the study.

Keywords: Employee turnover, Job satisfaction, Management suppostyd@ier support,
Training and Development, Work environment.

Il ntroducti on

Many studies have been done on the subject with didersegraphic and geographic samples
because employee turnover is one of the most important indicators for a business. The extant
literature explores this subject theoretically or methodologically. As a result, this study
summarized the independent factonattinfluence employee retention and included the
majority of the variables that considerably impact on employee turnover (Kanchana and
Jayathilaka, 2023). Employee turnover, which refers to the rate at which employees leave an
organization, has been exarad by many scholars and is frequently used interchangeably
(Akinyomi, 2016).

According to Babu et al. (2020), a pile is a columnar part of a foundation that distributes loads
from the superstructure to weak soil at shallow depths, compressible stratdeoy less
compressible soils, or rock. Rooted retaining walls are reinforced by piles to carry out vertical
and horizontal loads, just like building foundations, machinery foundations, bridge piers and
abutments, and other structures (Xu et al., 2015)

There are many factors that influence on employee turnover. Those are salary, working
environment, job satisfaction, management suppostyader support, reward, etc. (Kumara

and others, 2021). Piling industry face the issue that relevant to employeetutnale piling

sector, increased personnel turnover is a major problem that has a direct influence on
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profitability and corporate performance. On the other side, this industry's poor performance

and productivity can have an impact on Sri Lanka's GDRoaearchll economic process.

The objectives of the study al® determine the factors influence on Employee Turnover in
the Piling Industry in Sri Lank&to identify the relationship between factors influence on
Employee Turnover in the Piling Industry$ni Lanka andto determine the strategies that can

be implement in overcoming employee turnover in the piling industry in Sri Lanka

The top management of the piling industry will find this study to be very important as it will
help them make decisionsali appropriate and successful business practices that will enhance
the performance of the piling industry. Additionally, the study's recommendations may be used
by piling industry engineers and constructors to enhance industry performance. This $tudy wil
give the benefit for policy makers with Government of Sri Lanka and The National
Construction Association of Sri Lanka (NCASL).

Met hodol ogy

The quantitative research paradigm of gassitivism focuses on reality and draws conclusions
using quantitatie data. The study concludes, randomly collected set of data from people, who
are working in piling industry in Sri Lanka. The major factors (Job satisfaction, Management
support, Ceworker support, Training and Development, Work environment) were idehtifie
by critically analyzed literature review, andeealuated by expressly designed questionnaire
and that was distributed between staff of the piling industry in western province in Sri Lanka.
150 samples have been selected by the researcher of thisrstudiie 2400 target population

in piling industry.MS Excel and the SPSS Version 23 programme are used for the analyses of
the quantitative data

The conceptual framework for the study was developed followed the literature review by
highlighting the factas that influencing employee turnover intention in Piling industry in Sri
Lanka. The schematic diagram of the conceptual model is developed in figure 1.

Independent Variables Dependent Variable

[ Job satisfaction ]

[ Management suppor,

J

( )

Co-worker support

Piling Employee
Turnover

4 N\
Training and
L Development

[ Work environment 1

Figure 1:Conceptual Framework
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The operationalization table was designed by using major indicators, which were found by

literature review. Regular work task, Responsibilities, Good attitude, and Positive emotional
state (Rana and Singh 2016, Simatwa 2011) were the major indicatoesjol thatisfaction.
Competitive advantage (Dawley et al, 2010), Employers and employees commitment (Islam et
al, 2014), Employee independence (Van den Heuvel and Freese, 2017), and Job stability (Wong
and Wong, 2017) were the major indicators of the Mamage support. Intention, Care,
Empathy and Working conditions (Dawley et al, 2010, Bateman, 2009) were the major
indications for the Cavorker support. Performance enhancement, Greater productivity,
Increased profit, and Improved employee satisfactioni(D@008) were the indicators of the
Training and Development. Unsafe work environment, Employment insecurity, Lack of
Consistency, Irrational procedural justice, (Ali and Baloch, 2008) were the major indicators of
work environment. Competitive salary, Weming workplace, Interpersonal relationships, and

Job security (Kinnear and Sutherland, 2000), Maertz and Griffeth, 2004), Samuel and
Chipunza, 2009) were the indications of the employee turnover in piling Industry.

The sample was selected from the pafioh using simple random sampling, a probability
sampling technique. The Morgan Table for the sample selection is indicates that 331 represents
a sample of the 2400 target population, was the middle and top level management staff of the
piling industry inSri Lanka.Due to the availablity of the sample, the researcher of this study
selected 150 sampleBesigned questionnaire was distributed through mails for theineal

data for the analysis.

Resul ts
Multiple Regression Analysis of Dependent Variablesindependent Variables

Table 1: Model Summary Dependent Variables vs. Independent Variables
Model Summary

Std. Error of th(l
Model R R Square Adjusted R Square [Estimate

1 .984 .969 .968 48302
Predictors: (Constant), Work Environment, Radisfaction, Training and Development,

Worker Support, Management Support
Source: Survey data, (2023)
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Table 2: ANOVA Dependent Variables vs. Independent Variables

ANOVA?2
[Model Sum of Square{df Mean Square |F Sig.
1 Regression [1040.776 5 208.155 892.177 |.000
Residual 33597 144 233
Total 1074.373 149

a. Dependent Variable: Employee Turnover

b. Predictors: (Constant), Work Environment, Job Satisfaction, Training and Develo

Co Worker Support, Management Support

Source:Survey data, (2023)

Table 3: Summary of data analyses

s S i i
_ 0.000 |0.724 |0.851 Accepted
_ 0.000 |0.952 [0.976 Accepted
_ 0.000 |0.796 [0.892 Accepted
_ 0.000 |0.695 |0.834 Accepted
_ 0.000 |0.547 |0.740 Accepted

Source: Survegata, (2023)

Di scussion and conclusions

The overall of this study concluded for the achievement of the objectives of the study. When
analyze the independent and the dependent correlation analyses.

According to the survey results of Model summery, R Square is 0.969; it is denoted that all
five independent variables are emphatically influence on dependent variable. The results of R
Square is 0.7; it is more than the expected significant value. tiramnimportant conclusions
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about the conceptual model that is used to satisfactorily analyze the problem under this research

study.

Since the significance level for each variable is p=0.000, it is less than p=0.05. There is a
significance of the static nabe determined for each variable as stated the above mentioned
ANOVA performance.

The outcome from Pearson correlation showed that, there were significant relationship between
Independent variables, job satisfaction (R=0.851), Management support (R=C8Wayker
support (R=0.892), Training and development (R=0.84), Work environment (R=0.740), and
Dependent variable (employee turnover) due to the positive outcome.

As mentioned the above findings from primary data and also findings from the secondary dat
the first two objectives have been reached for this study and the third objective is reached end
of this study.

Recommendati ons

Eventually all the hypothesisasaccepted in this study, the study should need to focus other
factors that impact on the @hyee turnover in Piling Industry, In Sri Lanka.

There are various strategies that support to increase the job satisfaction, Management support,
Co-worker support, Training and development and work environment and minimize the
employee turnover. The indimg should need to review about the payment and the benefit
packages and also consider about the job seclriigse aspects will increase the job
satisfaction and minimize the employee turnover in the piling industry in Sri Lanka.

The management of pilingdustry in Sri Lanka has to make such opportunities for employees
to use and develop relevant skills and also improve better relationships with the other
employees which support minimize the employee turnover in the piling industry in Sri Lanka.
The mamgement of piling industry in Sri Lanka has to develop the relationships with
immediate supervisors and alseworker should beinderstandinghe organizational stability
which minimize the employee turnover in the piling industry in Sri Lanka.

The managaent of piling industry in Sri Lanka has to design thdlmjob training and off

the job training for the employees which will support for the employees to understand the
current trend and the opportunities for the piling industry and also these ssatdfsupport

to minimize the employee turnover in the piling industry in Sri Lanka.

The management of piling industry in Sri Lanka has to arrange the proper and safety work
environment for the employees.
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Abstract

Cognitive empowerment plays a critical role in the banking sector in Sri Lanka as well as in
the global financial industry which may enhance customer experience, efficient operations,
effective decision making, innovations aglwas adaptability while gaining an edge over
competition. This study investigates how organizational culture (Clan, Adhocracy, Market, and
Hierarchy) can enhance cognitive empowerment of bankers in Sri Lanka. A quantitative
approach was used whereastially a preliminary investigation was conducted to gain a
general understanding of the culture of few leading banks in Sri Lanka and eventually
cascading down to four banks that covers all four cultures. Further, 239 responses were
received through a sirtured questionnaire from four leading banks covering all four cultures.
Results showed higher levels of cognitive empowerment in entities with strong clan,
adhocracy, and market cultures, while higher hierarchy culture was associated with lower
levels ofcognitive empowerment.

Key words: Adhocracy Culture, Clan Culture, Cognitive Empowerment, Hierarchy Culture,
Market Culture, Organizational Culture.

Il ntroducti on

Cognitive empowerment is crucial in today's rapidly changing world, as it provides indsvidua
with the cognitive abilities and mindset needed to thrive in uncertain times. It enhances
corporate agility, competitiveness, and employee-teithg, Peterson (2014). In the banking
sector, cognitive empowerment fosters efficiency, creativity, andathverganizational
success through decisiomaking, problersolving, innovation, adaptability, excellent
customer service, risk management, and digital transformation. The banking industry faces
challenges due to the volatile economy and rapid technol@gleancements. This study aims

to explore the relationship between organizational culture and cognitive empowerment in Sri
Lanka's banking industry, focusing on the need for4i@mm functioning in the sector. It aims

to address the empirical gap on gsylogical empowerment components and the association
between cognitive empowerment subscales and predicting conceptually related factors, thereby
fostering professional development and national prosperity.

General objective:
To investigate the impact ofganizational culture on cognitive empowerment amongst the
bankers of Sri Lanka.
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Specific Objectives:
To investigate the impact of the Clan Culture on the Cognitive Empowerment of the selected
four Sri Lankan banks.
To investigate the impact of th&edhocracy Culture on the Cognitive Empowerment of the
selected four Sri Lankan banks.
To investigate the impact of the Market Culture on the Cognitive Empowerment of the selected
four Sri Lankan banks.
To investigate the impact of the Hierarchy Culturetiba Cognitive Empowerment of the
selected four Sri Lankan banks.

Met hodol ogy

The study aimed to validate concepts about organizational culture and cognitive empowerment
using a quantitative approach. A preliminary investigation was conducted onleadery

banks to identify four banks that cover clan, adhocracy, market, and hierarchy cultures.
Cameron & Quinn's (2006) model categorizes organizational culture into these types, with
indicators such as collaboration, employee development, open comtimmicanovation,
entrepreneurial spirit, flexibility, decentralized decision making, reswgnted, competitive
environment, customer focus, goal alignment, and structure and stability. The study focused on
four banks: Commercial Bank of Ceylon plc, $ath Bank of Ceylon PLC, Nations Trust

Bank PLC, and Bank of Ceylon. A seléveloped questionnaire was used to gather primary
data, while secondary data was extracted from annual reports, journals, and related websites.
A descriptive and statistical dedaalysis was conducted to achieve the study's objectives. The
research findings were generalized to the population of banks in Sri Lanka, with executive and
above grades considered as the most requiring cognitive skills. The study used cross tabulation,
carrelation analysis, regression analysis, chi square analysis, and hypothesis testing to analyze
the data. SPSS 26.0 software was used for descriptive and statistical analysis.

Independent Variable

Organizational Culture

Clan Culture H1 Dependent Variable
*v .
Adhocracy Cultre ) Cognitive Empowerment
H4

Market Culture

Hierarchy Culture

Figure 0t Conceptual Framework
Source: Author developed
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H1: There is a significant impact of Clan Culture on Cognitive empoweraraohgst the
employees in the respective banks.

H2: There is a significant impact of Adhocracy Culture on Cognitive empowerment amongst
the employees in the respective banks.

H3: There is a significant impact of Market Culture on Cognitive empowerment atribieg
employees in the respective banks.

H4: There is a significant impact of Hierarchy Culture on Cognitive empowerment amongst
the employees in the respective banks.

Data Analysis and Discussion

Gender

m Male mFemale

m26-35 m36-50 mAbove 51

Position

35% 6%

59%

m Assistant Manager
= Manager
m Regional manager and above

Experience

m1-5 Years m5-10 Years mMore than 10 Years

As per the demographic factors it is evident thatrtiajority of the sample consist of males,
while majority of respondents are of managerial category coveringlOpyBars of experience.

This is beneficial for the study as the sample covers the personnel who are mostly utilizing the
cognitive aspects wia working.
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Tablel:Rel i abil ity statistics (Cronbachodés Al pha
\Variable Cronbach's Alpha

|IClan Culture 975

Adhocracy Culture 977

|Market Culture .958

[Hierarchy Culture 951

|Cognitive empowerment 967

Source:Analyzed statistical output from field survey

The Cronbachdés al pha val ues f 0977 Thérdforeytlresei ab | e

values indicate a strong internal consistency reliability.

Table2: Validity statistics KMO and Bartlett's Tst)

Clan Hierarchy Cognitive
Adhocracy Market Empowerment
KaiserMeyer-Olkin Measurg .948 .926 914 .947
. .948
of Sampling Adequacy.
Bartlett's  TesApprox. Cht 406 540fp3s3.100[F>°%82 1016.783 |3575.730
of Sphericity Square 8
df 45 28 15 28 |91
Sig. .000 .000 .000 .000 .000

Source:Analyzed statistical output from field survey

According to the above values, all KMO values are relatively high, implying that variables are
related and share common underlying factors.
support the presence of relationships between the variables.

Correlations

Clan IAdhocracy |Market Hierarchy
Culture Culture Culture Culture
Cognitive Pearson Correlatiof.598" 648" 553" 262"
Empowerment Sjg. (2tailed) .000 .000 .000 .000
N 239 239 239 239

**_Correlation is significant at the 0.0&vel (2tailed).
Model Summary®

Adjusted RStd. Error of the
[Model |R R Square Square Estimate Durbin-Watson
1 JT7T2 597 .590 .299 2.043

a. Predictors: (Constant), Hierarchy Culture, Adhocracy Culture, Clan Culture, I

Culture
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b. DependenYariable: Cognitive Empowerment

Coefficientst
Standardized
Unstandardized CoefficientiCoefficients
[Model B Std. Error  |Beta t Sig.
1 (Constant) 2.409 .202 11.944 |.000
Clan_Culture .208 .030 329 6.839 .000
Adhocracy_Culturg.222 .036 .368 6.093 .000
Market_Culture  |.146 .044 184 3.303 .001
Hierarchy_Culture }-.206 .038 -.226 -5.371 .000
a. Dependent Variable: Cognitive_Empowerment
Cognitive Empowerment = 2.409+0.208*Clan Culture+0.222*Adhocracy

Culture+0.146*MarkeCulture0.206*Hierarchy Culture

The study found significant correlations between Cognitive Empowerment and various
organizational culture types, withyalues less than 0.05 for all. Yet, it is important to note,
even though a positive relationship canidentified between cognitive empowerment, clan,
market and adhocracy cultures, correlation with hierarchy culture is weaker.

Based on the regression data, the model explains 59.290.8R7) of the variance in cognitive
empowerment, indicating a modegist strong fit. Since the adjusted B 0.590, the model
suggests that 59% of the variance is explained, which accounts for potential overfitting. Based
on the coefficient values, for one unit of increase in clan, adhocracy and market culture, the
cognitve empowerment increases by 0.208, 0.222 and 0.146 units respectively. Yet, a unit
increase in hierarchy culture is expected to decrease cognitive empowerment by 0.206 units
which is a worthy fact to consider.

ANOVA?2
Sum off
[IModel Squares df Mean SquargF Sig.
1 Regression |30.886 4 7.721 86.498 [.00QP
Residual 20.888 234 .089
Total [51.774 238

a. Dependent Variable: Cognitive_Empowerment

b. Predictors: (Constant), Hierarchy Culture, Adhocracy Culture, Clan_Ci
Market_Culture

Source:Analyzed statistical output from field survey

Based on the anova test, the overall model is highly significant (F=86.498 P=0.000) suggesting
that at least one of the predictors significantly contributes to predicting cognitive
empowerment. In generahéd regression model which considered the clan, adhocracy, market
and hierarchy cultures is statistically significant and explains substantial portion of the variance
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in cognitive empowerment. It is eminent that cognitive empowerment is significantlyeaiffect

by each cultural component; the most substantial effects are shown in the areas of clan and
adhocracy cultures, and market culture to a lesser extent, while hierarchy impacting in a
negative manner. The study indicates that organizational culturespbysitifluences cognitive
empowerment, suggesting that innovative and cooperative environments can boost employee
empowerment, while hierarchical arrangements may have negative consequences.

Conclusion and Recommendations

This study aims to investigate ethrelationship between different organization cultural
dimensions (clan, adhocracy, market, and hierarchy) and cognitive empowerment. Significant
correlations were found using correlation analysis, emphasizing the role that company culture
plays in shapingognitive empowerment. The study revealed that the most significant positive
relationships were found between clan, adhocracy and market cultures. Companies that
prioritize market orientation, innovation, and cooperation tend to have higher levels of
cogntive empowerment. However, a negative association was found between hierarchy culture
and cognitive empowerment, suggesting that a hierarchical structure may hinder it. The
regression analysis confirmed the statistical significance of the model, explaisubstantial
portion of the variation in cognitive empowerment. The Dutbfiatson statistic confirmed its
dependability.

Limitations and future studies:

The study on organizational culture and cognitive empowerment, based eeaxteral data,
faceschallenges in establishing causal correlations. Future research should use longitudinal
design to investigate changes over time. The data may be biased duae¢patlbias, and
additional measurements like observations or performance metrics mayll@dedcThe
study's generalizability may be limited due to its focus on four cultural dimensions, and it is
suggested that future studies explore a broader spectrum of cultural aspects. Additionally,
mediating and moderating variables such as leadershigs sgmployee engagement, and
organizational structure should be investigated to better understand the relationship between
organizational culture and cognitive empowerment.

Recommendations:

Organizations should focus on cultivating clan, adhocracy, amleteultures to enhance
employee cognitive empowerment. Initiatives like team building exercises, innovation
programs, and customeentric training can strengthen these cultural dimensions. Leadership
programs should develop skills aligned with collativeaand innovative cultures, promoting
employee participation and empowerment. Hierarchy negatively influences cognitive
empowerment, so organizations with a more hierarchical structure should assess its impact.
Introducing flexible structures, flattenéderarchies, or hybrid models can balance structure
with employee empowerment. Regularly assessing the organization's culture and its impact on
cognitive empowerment is crucial. Employee feedback is also essential for adaptation. Training
programs shouldoicus on enhancing cognitive skills, critical thinking, and prokdeiing. A
learning culture that supports ongoing development and empowerment is recommended.
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Abstract

This study investigates at customer purchase intentions in the Sri Lankan food and beverage
industry, focusing on the relationships between CSR efforts, brand image, and demographic
characteristics. The study's goal is to examine consumer knowledge of CSR, especially within
Nestle, and to investigate the relationship between CSR awareness, brand gmdion,
purchase intention. The study used a mirezthods approach, incorporating both qualitative

and quantitative analysis. To assure demographic representation, simple and stratified random
sampling are used. The results show a weak relationship bet@&eauwareness and purchase
intention, which is impacted by economic situations in Sri Lanka. Nestle CSR, brand attitude,
and purchase intention, on the other hand, show a substantial positive relationship, implying
that Nestle's CSR initiatives significantontribute to customer preferences and brand loyalty.

Keywords: CSR (Corporate Social Responsibility), Purchase intension, Consumer Behaviour,
Brand attitude, Consumer research

I ntroducti on

Corporate Social Responsibility (CSR) has transformed intetrategic necessity for
businesses, going beyond simple philanthropy to become an essential component of their
operational structure@Porter and Kramer 2007)he growing recognition of the diverse
advantages stemming from CSR has established it ascmlccatalyst for financial success
(Ajzen, 1991) Simultaneously, consumer behaviour has emerged as a pivotal factor
influencing the success of CSR initiatives, as consumers increasingly exhibit discernment
regarding the soetal and environmental effects of their consumption decisifiree, 2019)

(Kim, 2014)

In the Sri Lankan context, the interest in CSR is palpable, particularly among large
conglomerates employing &s a tool to communicate ethical considerations and a sense of
belonging to society. Nestle Lanka, a local arm of a multinational conglomerate, stands out as
a significant contributor to CSR activities in Sri Lanka.

This study addresses the nexus betwe8R activities, brand image, and consumer purchase
intention, focusing on Nestle Lanka. The research aims to explore the awareness of CSR among
consumers, particularly within Nestle, and to understand the dynamics of brand attitude in
influencing purchasedecisions. The overarching objective is to unravel any existing correlation
between Nestle's CSR initiatives and consumer preferences. The studytgesiives delve

into the specifics of CSR awareness, Nestle's CSR perception, brand attitude, and the
relationship between CSR and purchase intention.
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Independent Variable Dependent Variable
CSR
 CSR Environment
" CSR People _ _
Purchase intension

A 4

Brand Attitude

Figure 1: Conceptual Framework

Based on the discussion, the hypothesis developmentabaasgs.
Tablel Hypothesis Development

Hypothesis Independent variable Dependent variable
Hla Awareness of CSR people Purchase intension
H2a Awareness of CSR Environment

H3a Brand Attitude

H4a Nestle CSR

The significance of this research usderscored by its potential contributions to business
strategy effectiveness, enhancement of brand image, academic research advancement, and
societal impact. Understanding how Nestle's CSR efforts influence consumer behaviour not
only informs managementrategies but also lays the groundwork for future research in the
intricate interplay between CSR, purchase intention, and brand attitude. Ultimately, this study
holds the promise of guiding corporate practices toward more impactful and beneficial societal
contributions.

Met hodol ogy

The research methodology employed in this study involves a mmetddods approach to
comprehensively investigate the influence of corporate social responsibility (CSR) activities
on consumer purchase intention, specificallyufing on Nestle Lanka. A gquantitative method

was utilized through an online survey and interviews targeting 384 participants, comprising
English and Local language. The survey encompassed demographic analysis, including age,
gender, location, education, aupation, monthly income, and product purchase frequency.
Univariate and correlation analyses were conducted to examine the relationships between
dependent and independent variables. Subsequently, regression and multiple regression
analyses were employealdscertain the impact of CSR components (awareness, brand attitude,
and perceived CSR) on purchase intention. Furthermore, segmental analysis was undertaken to
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explore specific demographic criteria. The comprehensive methodology aims to provide a

nuancedinderstanding of the factors shaping consumer behaviour towards Nestle Lanka's CSR
initiatives.

Table2 Segmental analysisDemographic criteria

Demography Category

Age 27-35, 3642

Gender Male, Female

District Colombo, Gampaha, Kurunegala

Highesteducation OL, AL, Bachelor Degree, Master Degree

Occupation Employee, Entrepreneur

Monthly income 50,000LKR100,000LKR, 1000,000LKR250000LKR,
Above 250,000LKR

Product purchase frequency | Daily, once per week, more than once per week, mo

Resul ts
Descriptive data

Gender Responses %

Male 228 59.38%
Female 158 41.15%
Age

20-26 42 10.94%
27-35 119 30.99%
36-42 113 29.43%
Above 43 52 13.54%
below 20 58 15.10%
District

Colombo 107 27.86%
Gampaha 91 23.70%
Kurunegala 91 23.70%
Puttalam 28 07.29%
Kalutara 21 05.47%
Negambo 8 02.08%
Other 38 09.90%
Education Level

AL 55 14.32%
Bachelor's Degree 134 34.90%
Doctoral Degree 1 00.26%
Master's Degree 31 08.07%
oL 126 032.81%
Undergraduate 37 09.64%
Occupation
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Employee 221 57.55%
Entrepreneur 36 09.38%
Home 22 05.73%
Retired 22 05.73%
Student 83 21.61%
Monthly income

Below 50,000 LKR 246 64.06%
Between 100,000LKR 250,000LKR 31 08.07%
Between 50,000LKR 100,000LKR 95 24.74%
More than 250,000LKR 12 03.13%
Product purchaskeequency

Daily 76 19.79%
Monthly 85 22.14%
More than once a week 124 32.29%
Once a week 99 25.78%

Data Distribution
Basis below univariate analysis, low standard deviation represent that more data is spread close

to the mean of all dependent andependent variables.

Table3 Univariant analysis of purchase intension
Variable Mean Standard Deviation
Purchase Intension 3.87 0.645992

Univariate Analysis
Table4 Univariate analysis of independent variables

Indicator Mean Standard Deviation
Awareness on CSR People 4.03 0.66734
Awareness on CSR Environment | 3.99 0.575442

Brand Attitude 3.88 0.483774
Perceived CSR 4.02 0.594814

Correlation Analysis
The dependent and independent variables for the study are as follows.

Table5 Correlation analysis between dependent and independent variables

Dependent | Independent | Sig Relationship | R? Status | Relationship
variable variables value representatior
Purchase | CSR People | 0.000 | Exist -0.08 | Weak | 0.6%
Intension CSR 0.000 | Exist -0.08 | Weak |0.8%

Environment

Brand Attitude| 0.000 | Exist 0.619 | Strong | 38.3%

Nestle CSR | 0.000 | Exist 0.644 | Strong | 41.5%
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Segment Analysis
Table6 Segment Analysis between independent and dependent variables

Dependent | Independent | Sig Relationship | R? Status | Relationship
variable variables value representatior
CSR People
Purchase CSR
. Environment | 0.000 | Exist 0.784 | Strong | 58.6%
Intension .
Brand Attitude
Nestle CSR

Di scussi on

The demographic analysis reveals that a significant contribttiche study comes from
employees in the 242 age group, earning less than 50,000 LKR per month, and residing in
Colombo, Gampaha, and Kurunegala. While the majority of respondents have at least a
graduate qualification, interestingly, the majority stihke product purchases at least once a
week.

Referring to the results, it is evident that the relationship between CSR people, CSR
environment, and purchase intention is weak. This suggests that consumers, particularly those
surveyed, may not prioritize &S considerations when making product selections. The
univariate analysis, however, highlights the existence of relationships between the perceived
CSR and Brand Attitude and the independent variables as follows.

Purchase intension = 0.462 * Perceived CSRO%2

Purchase intension = 0.462 * Brand Attitude + 2.072

In the multiple regression analysis, considering only the strong relationships between purchase
intention and Nestle CSR, and purchase intention and brand attitude, both independent
variables colletively contribute to 50.7% of purchase intention. The remaining 49.3% may be
influenced by other factors, and in the context of adverse economic conditions in Sri Lanka,
the price factor may dominate in this portion.

The R for the multiple regression alyais is 0.714, exceeding the threshold of 0.6, indicating

the acceptance of the conceptual framework developed based on the available literature.

Segmental Analysis
The segmental analysis reveals a robust and strongly positive relationship, with ae Bfval

0.784, between all independent variables and purchase intention within a demographic
segment. The adjusted Ralue of 0.586 underscores the substantial impact of perceived CSR
and brand attitude, explaining 58.6% of the variance in purchase inteiiti@ selected
demographic segment with high purchasing power, as indicated by a monthly income of more
than 50,000 LKR, aligns with middle or rich so@oonomic groups according to the survey

by the Department of Census and Statisi&tsitistics, 2019)However, since this study was

not specifically designed for this segment, a mordeapth analysis is warranted, especially
considering the limited data points (57) available for this subgroup.
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Concl usi ons

This study shedgght on several critical aspects influencing consumer behaviour in the context

of Nestle Lanka's corporate social responsibility (CSR) initiatives. The findings reveal a weak
relationship between CSR people and CSR environment with purchase integtatiing a

lack of consumer interest in CSR when selecting products, possibly attributed to financial
pressures faced by consumers, particularly those with incomes below 50,000 LKR. Contrary
to global trends, economic conditions emerged as a dominant fsltéping consumer
purchase intentions. Notably, Nestle CSR demonstrated a robust and positive correlation with
purchase intention, emphasizing consumers' specific interest in Nestle's CSR activities, even at
potentially higher prices. The study underseotiee powerful impact of brand attitude on
purchase intention, highlighting the importance of consistent brand strength. Furthermore, the
strong positive relationship between Nestle CSR and brand attitude suggests that Nestle's CSR
efforts contribute sigficantly to the positive growth of brand attitude.

Recommendati ons

Study proposes below recommendations.

Strengthen Brand Attitude: Nestle Lanka should continue and enhance in initiatives aimed at
fortifying its brand image. Strategic marketing effortghtighting the company's values and
positive contributions can build trust and foster consumer loyalty, thereby positively
influencing purchase intentions.

Engage in Ongoing Consumer Research: To stay responsive to evolving consumer preferences,
Nestle Laka should conduct regular and thorough consumer research. This proactive approach
will provide valuable insights into changing attitudes and enable timely adjustments to
marketing and CSR strategies, ensuring effective communication of initiatives tesediver
segments.

Consumer Segmentation: Acknowledging variations in CSR program responses based on
demographic factors, Nestle Lanka should tailor marketing tactics to specific consumer
categories. Customized approaches aligned with the diverse needs arsdofatiiféerent
segments can enhance the impact of CSR initiatives.

Maintain Consistency in CSR Commitments: Nestle Lanka must uphold a consistent and
enduring commitment to CSR initiatives. Recognizing that consumer perceptions of CSR are
built over time,sustained dedication to social and environmental responsibility will enhance
trust and loyalty. Consistency is key to maximizing the {targn impact of CSR efforts on
purchase intention.
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Abstract

Online shopping platforms have reached a superior level of communication with the consumer,
where, messages are communicated in a compelling and persistent angimgethe customer

to impulsively buy the produciThe objective of the study is to determine the relationship
between the level of attraction of visual, auditory, haptic sensory marketing attributes and the
online impulse buying behavior of SLM, when gy fashion products. A questionnaire was
used to collect data from 352 respondents. Data was analyzed using descriptive statistics,
correlation and multiple regression. The results showed that there is an average level impulse
buying behavior among milimials. They have more planned impulse buying nature than pure
impulse buying nature. Further, millennials are more attracted to visual and haptic sensory
attributes. However, only haptic sensory marketing attributes has a positive relationship with
onlineimpulse buying behavior of Sri Lankan millennials when buying fashion products.

Key Words: Impulse Buying Behavior, Millennials, Online Marketing, Sensory Marketing,

Introduction

Impulse buying behavior (IBB) is defined as a quick and compellinghpsing intention with

no pre shopping intentigi®tern, 1962)Online impulse buying has reached beyond the typical
marketing limits as a result of information technological anmbenmerce advancemergtsu,

et al., 2013)

Marketing that appeals to the senses of the consumer and influences their cognition, reasoning
and conduct is referred to as sensory markéknghna, 2012Marketers purposefully expose
consumers to a range of sensory cues target one or more of the five sassgsmell, vision,

touch and soungFurst, et al., 2020)The main goal of sensory marketing is to communicate
with the brain of the consumer in the purpose of generating interest, transforming their buying
intention and leaving a lasting impress{dadanyiova & Majerova, 2018)

The cluster of individuals referred as Millennials, who weoenbbetween 1980 and 2000
(Smith & Nichols, 2015)The current ages of these individuals span between 23 to 42 years,
also known as Digital natives since they were born into the digital (Mg€lure &
McAndrews, 2016)

Online marketing has reached mobile space as a result of Millennial preferences and-the wide
spread adoption of technologirickson, 2008) Millennials in particular are being greatly
targeted for sensomarketing due to the fact their involvement with technol@wggh, et al.,

2023)
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Although all five senses are equally important in physical settings, smell and taste cannot be

instantly stimulated in the online environmertterefore, online store environments are limited

to visual, auditory and haptic seng8sang, et al., 2023)

Visual cues are the most frequently used stimulus to engage congKaneskik & Gokhale,

2021). Conumers highly trust the visual details or the image provided on the website and retail
owners need to rethink on the methods of picturing the quality, essential information and colors
in virtual shopping platformgGopura& Kothalawala, 2021) As Hulten (2013) explains,
product related visual stimuli such as graphics, vivid colors, inner and outer layout can be
incoperated in developing marketing strategies. Griffith (2020) argues buiidimg a website

or an onlineplatform to instantly sell products, it is important to personalize the space where
the user is interacting as per the consumer requirement.

Sound is often merged with visual stimuli to increase the impact and highlight a concept or a
message. The volumghyythm, genre and arrangement of music stimulate the auditory senses
and impact the online consumer experie(@ag & Lin, 2012) When a consumer enjoys
music their brain generates Dopamine, which improves their propengitydbasgFerreri,

et al., 2019) Adding Ambient music to the online retail environment can positively affect the
mood of the consumeCheng, et al., 2009)The arrangement of sound in an onlinerest
environment is utterly important in sensory interac{Bitgihan, et al., 2016)

Ishikawa et al. (2014) claim thahe of the key areas in traditional shopping is the use of haptic
or tactile sensation in building buyeordidence. The consumer gains the primary idea of a
product through visual and auditory cues, that combined with the sense of touch, creates a
multisensory consumer experien@dultén, 2011) Press, spread, multiple tappingralc
zooming,drag and rotating are key functionalities of a digital device based on the sense of
touch(Villamor, et al., 201Q)Mobile shopping apps, on the other hand frequently support the
consumer to feel the sense of ¢buby delivering engaging and collaborative product
presentational functiongShi & Kalyanam, 2018)

Fashion is an expressive tool for Millennial generatfdfanniarachchi, et al., 2017pri
Lankans who actively involved in and interact with online purchasing platforms are
progressively increased over the recent past and it will exceed 45% if2@fsta, 2022)

Due to the research gap related to online IBBroL.8nkan Millennials (SLM) in regards to
fashion product purchasing, the research question of this study was developed as follows:
What is the relationship between the level of attraction of visual, auditory and haptic sensory
marketing attributes and tlomline IBB of SLM in regards to fashion product purchasing?

Research objectives:

To identify factors influencing the online IBB of SLM

To analyze the relationship between the level of attraction to visual, auditory and haptic sensory
marketing attribute and online 1BB
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Methodology

Based on avaialble literature following conceptual framework (figure 1) and hypothesis were
developed. A deductive approach was used with quantitative Tdegaheoretical population

was SLM who purchases fashion products online. Population in Sri Lanka is nearly 22.16
million and approximately 26.1% of it is Millennia{&emp, 2022) As extremely limited
sources available on dding the exact size of the target population, it was considered as
unknown. A Sample was obtained from the selected population using the convenience
sampling method, a type of ng@mobability sampling. In this technique, the ability to become
included inthe sample depends on the reachability of the researcher to all categories of the
population (Hair, et al., 2011) The participants were selected using online social media
platforms and through emails. Overall, 430 questionnaivese distributed using the
convenience sampling method and 352 responses were taken into the analysis. A validated
guestionnaire was adapted. Refer table 1 for indicators of variables. All the dimensions were
measured with a-point Likert scale (1= stromgagree to 5= strongly disagree). Descriptive
statistics, bivariate correlation and linear regression techniques were used to analyze the data
set using IBM SPSS software.

Level of attraction towards sensory
marketing attributes

Visual Cues

Online Impulse Buying Behavior 0
Millenials

Auditory Cues+

HapticCues

Figure 1. Conceptual Framework

Hypothesis

H1: There is a relationship in between the level of attraction of visual sensory marketing
attributes and online IBB

H2: There is a relationship in between the level of attraction of auditory sensory marketing
attributes and online IBB

H3: There is a relatiohgp in between the level of attraction of haptic sensory marketing
attributes and online IBB
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Variable

Measurement indicator

Source

Online IBB

| make sudden, compelling decisior
(Pure impulse buying)

The waythe product is advertised ma
me buy the product (Reminder impul
buying)

When | £e products for thérst time, |

visualize a need (Suggestion impu
buying)

| actively look for the produdiPlanned
impulse buying)

(Stern,1962)

Level of attraction
of Visual sensory
marketing

| enjoy visually appealing websit
layouts

(Gopura &
Kothalawala, 2021)

attributes

| am attracted to colors and images

(Gopura &
Kothalawala, 2021)
(Hulten, 2013)

A High-quality product image is ver
important

(Griffith, 2020),

Level of attraction
of Auditory
sensory marketing

| enjoy listening to musiwhile selecting
and purchasing products

(Ferreri, et al., 2019

attributes

Good background music elevates
shopping mood

(Cheng, et al., 2009

Volume, rhythm and arrangement

(Ding & Lin, 2012)

music is very importarto me. (Bilgihan, et al.,
2016)

Level of attraction | enjoy scrolling, tapping and zoomir (Ishikawa , et al.

of Haptic sensory functions 2014)

marketing

attributes | am fascinated by the experience | (Hultén, 2011)
scrolling, tapping and zooming functio
Scrolling, tapping and zoomin (Villamor, et al.,
functions are very important for me | 2010y  (Shi &
read and understand the prod| Kalyanam, 2018)

properties clearly
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Results and Discussions

A

pil ot

study was
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conducted to analyze the
determined the alpha value bEtdesign. Since the obtained values exceed the standard of 0.70
the dependability and authenticity of the survey instrument was validated.

Most respondents are female (58.5%), born between the years 1990 and 2000 (70.27%),
employed (81.8%), graduates (63%).

Education level

.Secundary school education or
below

.Diploma
W Bachelor's degree
[H masters or above

Figure 2: Level of Education of Respondents

According to table 2 there is an average level online impulse buying intention among Sri
Lanakan Millennials (M=2.63, SD= 0.55). There is less pure impulse buying nature (M=3.14,
SD= 1.04) but moreowards planned impulse buying (M=2.10, SD= 0.96). Further, millennials

are more attracted to visual (M=1.96, SD=0.65) and haptic (M=1.96, SD=0.68) sensory
attributes.

Table2 : Univariate Analysis

Descriptive Statistics

Std.
N Mean Deviation

Pureimpulse buying 352 3.14 1.038
Reminder impuls352 2.70 .970
buying
Suggestion Impuls352 2.57 1.038
buying
Planned impulse buyini352 2.10 .955
IBB_DV 352 2.6278 .54791
Valid N (listwise) 352
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Descriptive Statistics

Std.

N Mean Deviation
IBB_DV 352 2.6278 .54791
V_ IV 352 1.9583 .65481
A IV 352 2.6676 1.04003
H IV 352 1.9593 .67697
Valid N 352
(listwise)

According to table 3, there are no statistical evidences to prove-amwened Hypothesisl
(p=0.66) and Hypothesis2 (p=0.12). However, there are statistical evidences to prove above
Hypothesis3 (p=0.04). That means there is no correlation in betweasl @isd auditory
sensory marketing cues with online IBB of millennials. Oh§ptic sensory attributes are
positively correlated (r=0.11) with IBB of SLM when buying fashion products online.

Table3: Bivariate Analysis
Correlations
IBB_DV V_IV A_IV H_IV

IBB_DV Pearson Correlatiol .023 .084 11T
Sig. (2tailed) 660  .118  .038
N 352 352 352 352

*. Correlation is significant at the 0.05 levettdled).
**_Correlation is significant at the 0.01 levek@iled).

The achieved outcome of tlseudy can vary due to the level of computer literacy and digital
proficiency among SLM. Similarly, the individual personality characteristics of the participants
can fluctuate the buying decisions of SLM.

Conclusions and Recommendati on

Studying IBB of SLMin regards to online fashion product purchasing is important as online
shopping has a rapid growth. Althoutjfe results of the study can vary as the tendency to
higher biasness of the selected santhkegenerated outcome indicated that there is aag&er
level IBB among millennials. They have more planned impulse buying nature than pure
impulse buying nature. Further, out of three sensory attributes available for online marketing
called visual, auditory and haptic, millennials are more attracted ual\asid haptic sensory
attributes. However, only haptic sensory attributes are correlated with IBB of SLM when
buying fashion products onlin&here is a considerable tendency of SLM to purchase fashion
products online based on haptic sensory attributestrary to the traditional visual and
auditory sensory interactionr&wareness on these variations can benefit marketers in adapting
their online marketing tools as per the taste of their end users. Marketers should purposefully
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expose consumers to a rammdnaptic sensory cues in online platforms. Further studies can be

designed to identify other factors which affects online IBB of SLM.
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Abstract

This research study explores the intricate relationship between strategic choices made by
organizations within the technology industry in Qatar with special reference to Prime Solutions
and their subsequent effect on organizational growth. Thandignnature of the technology
sector, coupled with the unique sceiconomic landscape of Qatar, presents a compelling
context for examining the strategic decisioaking processes and their implications for
industry players.

In this descriptive researcliusly, a sample of employdeom different departments in the

Prime Solutions were studieth analyseA t ot al of 30 employeesd
according to Morgan table rules and essential statistical analyses were executed using SPSS
software From the findings of the research study, it was able to exposed those strategic choices,
have significant effect on organizational grow@onsidering the findings of the research
study, it is recommended that the Prime Solutions to focus more on themniempétion of

suitable organizational strategies. Further, the support from the staff should be taken to enhance
organizational performance.

Keywords: Strategic Choices, Strategic Formulation, Organizational Growth, Organizational
Culture, Organizational Pl®rmance,

Introduction

The rapid evolution of the technology industry has positioned itself as a driving force behind
economic growth and innovation on a global scale. As nations strive to harness the potential of
technology, Qatar, with its dynamic emony and strategic vision, has emerged as a notable
player in this transformative landscape. This study researches into the elaborate relationship
between strategic choices made by technology organizations in Qatar and their consequential
effect on organiational growth. Strategic choices encompass decisions related to market
positioning, innovation, partnerships, investment priorities, and overall business direction.
Qatar, a nation known for its economic diversification efforts, has witnessed a substantia

in the prominence of its technology sector. With a keen focus on becoming a kneideege
economy, Qatar has invested heavily in technology infrastructure, research and development,
and fostering a conducive business environment. This backdfhseitage for an-depth
exploration of the strategic decisions that technology companies operating in Qatar including
Prime Solutions make and their implications on organizational growth.

Qatar's National Vision 2030 outlines ambitious goals for ec@nodevelopment,
sustainability, and technological innovation, underscoring the pivotal role of the technology
sector in achieving these objectives. Understanding the strategic choices made by technology
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organizations in Qatar is crucial for aligning indygpractices with national aspirations and

fostering sustainable growth.

Recent publications highlight the significant strides Qatar has made in developing its
technology landscape. The "Qatar Digital Government Strategy-202%)," published by the
Ministry of Transport and Communications, emphasizes the government's commitment to
leveraging technology for enhanced public services, underscoring the role of strategic decisions
in advancing the nation's digital agenda (Ministry of Transport and Commung;a2i@izD).

An article by David J. Teece (2022) in the "Journal of Management" discusses the dynamic
capabilities required for strategic management in technalagysive industries. The author
argues that organizations need to adapt quickly to technolafieages, emphasizing the
critical role of strategic choices in achieving and sustaining competitive advantage.

On another recent research by Ahmed AEfAtadi (2023) analyzes the impact of government
policies on technology adoption in Qatar. The studyaés that government initiatives, such

as the Qatar National Research Fund, play a crucial role in shaping strategic decisions by
providing financial incentives for research and development in technology companies.
Organizational growth is the developmaritthe organization in its life cycle is known as
organizational growth (Graehler, et al., 2019). Organizational strategies are implemented
within the organizational context to enhance organizational performance. Strengths of an
organization are the steggic capabilities that are important for the growth of the organization.
The main objective of the study is to identify the effect of strategic choices on the
organizational growth of the technology industry in Qatar with special reference to Prime
Solutions and Services company.

The research study is of practical significance because of the benefits that the outcomes of the
research study provide to the parties such as Prime Solutions Company and the technology
industry of Qatar.

Conceptual framework

Independent variables Dependent variable
Strategic Management

Strategic choices

Strategic capabilities Organizational growt
Strategic implementation

—

Source(Researcher d6s original work, 2023)

Independent Variables
Strategic choiced The choice of the strategies by the organization to manage organizational

performance (Gatersleben and Uzzel, 2017).

Strategic capabilities - The organizational strengths which are useful to improve
organizational performance are known as strategic capabilities (Gatersleben and Uzzel, 2017).
Strategic implementation - The process of implementing the strategies within the
organizational contexsiknown as strategic implementation (Gatersleben and Uzzel, 2017).
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Dependent Variables
Organizational growth The development of the organization in its life cycle is known as

organizational growth (Graehler, et al., 2019).

Development of Hypotheses
Based on the relationship between independent and dependent variables, three hypotheses have

been developed. Under each of the hypotheses, there is an alternative hypothesis and a null
hypothesis. In order to test these hypotheses, the independent saarabtiependent variables

are compared to determine whether there is a significant relationship between them.
Hypothesis 1

H1lo: There is no impact of strategic choices on the organizational growth of technology
industry in Qatar.

H1:: There is an impact oftrategic choices on the organizational growth of technology
industry in Qatar

Hypothesis 2

H2o: There is no impact of organizational capabilities on the organizational growth of
technology industry in Qatar.

H2:: There is an impact of organizational chjities on the organizational growth of
technology industry in Qatar.

Hypothesis 3

H3o0: There is no impact of strategic implementation on the organizational growth of
technology industry in Qatar.

H31: There is an impact of strategic implementation orotganizational growth of technology
industry in Qatar.

Operationalization table

Dimension Indicators Measurement | Question | Source
No
Strategic choiceg strategy of the business | 5 Point Likert| B.1.1 Liu and Jiang
Strategy of the corporate| scale B.1.2 (2011)
international strategies B.1.3
Developing innovative an B.1.4
entrepreneurial
capabilities
An alliance and af B.1.5
acquisition
Strategic Impact of the environmen B.2.1 Lubin and
capabilities organizational goals B.2.2 Esty (2010)
stakeholders B.2.3
Corporate Sociq B.2.4
Responsibility (CSR)
organizational culture B.2.5
Strategic the strategy performang B.3.1
implementation | and evaluation
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the process of th B.3.2 (Gatersleben
development o$trategy and  Uzzel,
organizing B.3.3 2017).
leadership and strateg B.3.4
change
strategy practice B.2.5
Organizational | Creation, survival Cl1 (Graehler, ef
growth pride and reputation C.1.2 al., 2019).
uniqueness an C.13
adaptability
stability Cl4
contribution C.15
Source(Researcherdés original work, 2023)

Methodology

The study was undertaken among the total of 30 employees from the Prime Solutions company
in Qatar. Questionnaires were circulated among the selected employees from the different
departments in operations, software, hardware and finance to agidéygdef strategic choices

on the organizational growth of the technology industry in Qatad required statistical
analysis was performed using SPSS software.

Resultsand Discussion

The Content validity was ensured by conducting a comprehensive literatige,ralrgning

research objectives with established theories, and incorporating inputs from industry experts
during the development of the survey and interview questions. This ensured that the study's
instruments captured the breadth and depth of stratdgices in the Qatari technology
context.

The reliability of the study's instruments, such as surveys and interview protocols, was assessed
using Cronbach's alpha. High alpha values were obtained for key constructs, indicating strong
internal consistencymal reliability of the measures used in the study.

In conclusion, the final results of this study stand on a foundation of validity and reliability.
The robustness of the research design, the thoroughness of data collection and analysis, and the
transparengin reporting contribute to the clarity and credibility of the study's findings on the
impact of strategic choices on the organizational growth of the technology industry in Qatar.
Table 1 presents the demographic profile of the employees. Majoritypohesnts were males
(86.7%), Aged between 31 to 35 years old. Based on the research results, 40% of the employees
had less than 5 years of experience and 66.7% had less than one year of experience at Prime
Solutions. Most of them are hold jobs positiont tiadl outside of the senior categories such as
Senior executives, Project Managers, and Divisional Heads. A total of 43.33% of the
employees at Prime Solutions work in the Hardware department.
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Table 1. Demographic variable

Variable Frequency | Percent Valid Cumulative Mean Mode Std.
Components d y Percent Percent Deviation
Gender of the respondent
Male 26| 86.70%| 86.70% 86.70%
1.13 1 0.346
Female 4| 13.30%| 13.30% 100.00%
Age
25to 30 8| 26.70%| 26.70% 26.70%
31to 35 10| 33.30%| 33.30% 60.00%
36 to 40 6| 20.00%| 20.00% 80.00%
2.5 2 1.408
41 to 45 2 6.70%| 6.70% 86.70%
46 to 50 3| 10.00%| 10.00% 96.70%
above 50 1 3.30%| 3.30% 100.00%
Years of experience in the technology industry of Qatar
below 5 years 12| 40.00%| 40.00% 40.00%
6 to 10years 8| 26.70%| 26.70% 66.70%
1to 15 years 4| 13.30%| 13.30% 80.00% 517 1 5
16 to 20 years 5| 16.70%| 16.70% 96.70% '
above 20 years 1 3.30% 3.30% 100.00%
Years of experience in Prime Solutions and Services
below 1 year 20| 66.70%| 66.70% 66.70%
1to 2 years 3| 10.00%| 10.00% 76.70%
3 to 4 years 3| 10.00%| 10.00% 86.70% 1.77 1 1.278
4 to 5 years 2 6.70%| 6.70% 93.30%
above 5 years 2 6.70%| 6.70% 100.00%
Job Position
senior 5| 16.70%| 16.70% 16.70%
Executives
Project
4| 13.30%| 13.30% .00%
Manager 3.30%) 13.30% 30.00%| 5y 4 1.172
Divisional 5| 16.70%| 16.70% 46.70%
Head
Other 16| 53.30%| 53.30% 100.00%
Working Department
Operations 2 6.67%| 6.67% 6.67%
Software 7 23.33% | 23.33% | 30.00%
Hardware 13 43.33% | 43.33% | 73.33% 2.9 3 0.885
Finance, —HR o 26.67% | 26.67% | 100.00%
andAdmin
Source: (Researcheroés original work, 2023)

Table 2 demonstrate the correlation between organizational growth and strategic choices is
0.955 which is very close to +1, It illustrates that there is a strong positive correlation between
the two variables of Transformed strategic choices and trangdoonganizational growth.
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This also further proves that by the significaneeajue is less than 0.01 (p<0.01) this is clear
evidencing to reject HO, null hypothesis and accept H1, alternative hypothesis between
transformed strategic choices and transfororg@nizational growth relationship.
The evidence presented from previous researc
al (2013) stated that the success of an organization is based on the suitable strategy selection,
formation, and implementatn where strategic choice is most important in the first place.

Table 2. Results of Correlation between r at egi ¢ choi ces and Organi

TransfornTransf or me(
Component s Strategi (Organi zati (
Gr owt h
TransforitPearson C 1 . 955
Strategi (Sigta(PkRed <. 001
N 30 30
TransforitPearson C . 955 1
Organi zatSigta{ked <.001
Gr owt h N 30 30
ok Correlation is stagnilfeidgant at the

Sour ce: ( Poagna warkc2028y 6 s

Table 3 validates that Correlation analysis results between organizational growth and strategic
capabilities is 0.936 at 1% significant level which was suggested by the Pearson correlation
coefficients. this result indicates that thés a positive strong correlation relationship between
these two variables of Strategic capabilities and Organizational growth. The significance value
is 0.001 which was less than 0.01 (p<0.01) it is suggesting to reject HO and accept H1.

By presenting agljuate evidence from previous research findings, further strengthens this
research finding as well. As stated in the previous study by Liu and Jiang (2011) a better
organizational culture is a strategic capability that is beneficial for improving thezagianal
performance.

Table 3. Results of Correlation betweet r at egi ¢ Capabilities and (
TransfornmTransfor

Component s StrategicOrgani za
Capabilit]Growth

TransformePearson Cor 1 . 936

Capabiliti|Sigta({bked) <. 001

N 30 30

Transfor mefPearson Cor . 936 1

Organizati|Sigta{(PRed) <.001

Gr owt h N 30 30

*x Correlation is sttanilfeidgant at the

Source: (Researcheroés original work, 2023)
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shows that it has strong positive relationship between organizational growth and strategic
implementation. Since the sig. value is less than 0.01 (p<0.01) there ishendiegtion that
to reject HO and accept H1.
Additionally, this research finding is further supported by the adequate evidence presented by

previous research findings. Madeeha and Imran (2014) stated that the strategic choices makes

a significant effecton the organizational growth where the implementation of suitable

organizational strategies such as business, corporate, and marketing is supportive of the
improvement of the organizational growth in terms of increasing the market share, customer
base, andeputation.

Table 4. Results of Correlation betwegtn r at egi ¢ I mpl ement ati on an
TransformTransfor m.
Component s Strategic|Organi zat:i
| mpl ement|Gr owt h
Transform(Pearson Co 1 . 943
Strategic|Sigta{ked) <.001
| mpl ement {N 30 30
Transform(Pearson Co . 943 1
Organi zat|Sigta(RkRed) <.001
Gr owt h N 30 30
**  Correlation is stanilfeidgant at the (
Source: (Researcherdés original wor k, 2023)

What is theeffect of strategic capabilities on the organization growth in the technology

industry?

Based on the analysis presented in this study it is revealed that there is a strong positive effect
of strategic capabilities on organizational growth. The correlaiaalysis uncovered those

strategic capabilities positively correlated with organizational growth by demonstrating the
0.

resul t

of

beta coeff

i cient as

936 at

was strong positive effect had betweeaatslgic capabilities and the organizational growth.

P

The study concluded with the findings uncovered based on the analysis that the effect of
organi zationo

strateg
positive effect.

i C

capabiliti

es on t he
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RY Linear = 0.876

Transformed_0G

1.00 2.00 300 4.00 5.00

Transformed_SC

Figure: 1 Strategic capabilities and Organizational growth scatter diagram
Source: (Researcherodés original work, 2023)

An upward slanting line on the scatter plot as per the figure 1 indicates that a positive
relationship between the variables of capaéd and Organizational growth.

What is the effect of strategic choice on the organization growth in the technology
industry?

As per the calculations and figures carried out on this study exposed that the strategic choices
were stronglyaffected on organizational growth. The correlation analysis revealed that
strategic choices positively correlated with organizational growth by representing the result
outcome of beta coefficient as 0.955 at p =
there was strong positive effect had between strategic capabilities and the organizational
growth.

Based on the findings of the study, it was determined and concluded that strategic choices had

a strong positive effect on the company's growth in the techypaotdgstry,

R? Linear = 0912

Transformed_OG

Transformed_SCH

Figure: 2 Strategic choices and Organizational growth scatter diagram
Source: (Researcheroés original work, 2023)
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A positive correlation can be seen in the above Figure 2 represents in the points on the scatter

plot slant upward from left taght.

What is the effect of strategic implementation on the organization growth in the technology
industry?

It is concluded from this study that the strategic implementation had a positive effect on
organizational growth. According to the correlation lgsig, strategic implementation
positively correlated with organizational growth by demonstrating a beta coefficient value of
0.943 at p = 0.001 <U = 0.05 and t = 15.033,

Transformed_0G

Transformed_SI

Figure: 3 Strategic implementation and Orgzational growth scatter diagram
Source: (Researcherds original work, 2023)
Slanting lines on the scatter plot reference to the Figure 3 indicate a positive relationship
between variables of Strategic implementation and Organizational growth.

Conclusionsand Recommendations

The conclusion has been made based on the research sub questions developed in this study
under three dimensions presented in the Table 2,3 and 4, based on the analyzed data findings
and their outcomes. Also, the previousaarches findings presented to support and strengthens
this research findings.

In overall as stated the relationship between in the above three dimensions which was
demonstrate and concluded that the main objectives of strategic choices and organization
growth of the Prime Solutions and Services had a strong positive effect. Thus, it is finally
concluded that there is a positive strong effect of strategic choices on the organizational growth
of the Prime Solutions and Services technology industry in Qatar.

The study successfully analyzed a diverse set of strategic choices made by technology
organizations in Qatar. Through interviews, surveys, and case studies, a comprehensive
understanding of market positioning, innovation, collaborations, government glidicynent,

talent management, cybersecurity, adaptability, sustainability, digital transformation, and
customercentric approaches was achieved.

The study provides empirical evidence supporting theoretical frameworks in strategic
management, innovation, @norganizational growth. This contribution strengthens the
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theoretical foundation by aligning academic concepts withweald practices in the Qatari

technology context.

Considering the findings of the research study, it is recommended that the PrutienSol
should focus more on the implementation of suitable organizational strategy choices. To make
strategic choices, the company can assess by doing a SWOT analysis in order to identify the
strengths and weaknesses Internally and the opportunities esaisthrom the external
environment in the technology industry in Qatar. When implementing organizational strategies,
the company has to consider how the corporate strategies will contribute to accomplishing the
organizational vision and growth of the caany in the industry.

The objectives of the research study include the identification of impact of strategic
capabilities, strategic choices, and strategic implementation on the organizational growth in the
technology industry of Qatar. From the findinggds able to identify those three independent
variables have strong positive impact on the organizational growth in the technology industry
of Qatar. | was able to gain better outcomes from the completion of my research study. | learnt
in a systematic metid how to handle research studies. Further, MBA completion going to
supportive for me to enhance my business administration knowledge and it will allow me to
achieve my career goals by giving me an added value credentials to the current profile where |
expect a higher position in the senior management as GM Finance, Finance Director, VP
Finance or even for a CEO of a reputed organization.

In summary, the achievements of the objectives and knowledge contributions of this study
provide a holistic perspectiven the interplay between strategic choices and organizational
growth in Qatar's technology industry. The insights garnered serve as a valuable resource for
industry stakeholders, policymakers, and researchers seeking to navigate and contribute to the
growth of the technology sector in the region

References

Abdel dayem, M. M. and Al dul ai mi, S. (2018) oC
education i nstit utlntenatonal Joumal ofUdarningsand Ba hr ai n 6,
Development, Vol. &Jo. 4, pp.2236.

Ahmed A. AFEmadi (2023), The impacts of math anxiety, science anxiety, and gender on

arts versus sciences choices in Qatari secondary schools, Volume 11.
AlaezAller, R. and Longa&sar ci a, J., (2010), o6éDynamic sup;j
aut omot i v iatermahodal Journalyf@perations and Production Management, Vol.

30,No. 3, pp.31R335.

Avelar, AB.A.,daSilveOl i vei r a, K. D. and da Silva Pereir
advancing the implementation of the sustainable deeéomt goal s: a syst ema
Thelnternational Journal of Management Education, Vol, N@. 3, p.100322.

Bookbinder, J., Gumus, M. and Jewkes, E., (2010), Calculating the benefits of vendor

managed inventory in a manufacturetailer systeminternational Journal of Production

Research, Vol. 48

Blackstone, A. (2018Principles of sociological inquiry: Qualitative and quantitative

methods.

Bryman, A. (2012)Social research method®xford University Press.

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
Brege, S., Brehmer, P.and Lindské, , (2010), O6Sourcing, insour

outsourcingfour phases of procurement of telecommunications services within the Swedish
public sectord6, Strategic Out, Mo ppdddb6d: An | n
Burkert, M.; Davila, A.; Mehta, K., and Oyon, D. (2014) Relating alternative forms of

contingency fit to the appropriate methods to test thdamagement Accounting Research,

25(1), 6-29.

Bur ki, uU. and Buvik, A., (2010), O6Do relatio
inteor gani zational diffi cul tntereatonal Jourrtalok pr ocur e
Procurement Management, Vol.N8p. 3, pp.279291.

Cai , M. Y. , Y. Lin, B. Han, C. Liu, and W. Z

Approach to Probability DistributioRu n ct i o n AlgEETemgsactionsmm Systems,
Man, and Cybernetics: Systems(8Y): 2444 2453.

David J. Teece (2022), A widaperture lens for global strategic management: The
multinational enterprise in a bifurcated global economy, Volumel2e3ssu

Gatersleben, B. and Uzzel, D., (2017), Affective Appraisals of the daily commute: comparing
perception of the drivers, cyclist, walkers, and users of public trarSparonment and
Behavior, 3, 416431.

Goldbach, M., Seuring, S., Back, S., (20XZ);ordinating Sustainable Cotton Chains for the
Mass Market: The Case of the German Mailer Business Otto, in: Greener Management
International,Issue 43, forthcoming Autumn 2000.

Graehler, M., Mucci, R.A. and Erhardt, G.D., (2019hderstanding the Reat Transit
Ridership Decline in Major US Cities: Service Cuts or Emerging Mofi8g?Annual

Meeting of the Transportation Research Board, Washington

Grant, D., (2012)l.ogistics Managementst ed. Harlow: Pearson

Institutes of Logistics and Warehousirtg018),SCOR: SuppkChain Reference Model.
Institutes of Logistics and Warehousing Technological Centre

Kawa, L. W., Rahmadiani, S. F. and Kumar, S.(2013), Factors Affecting Consumer
DecisionMaking: A Survey of Youngdults on Imported Cosmetics in Jaletabek,
Indonesia, The SIJ Transactions on IndustRadancial and Business Management (IFBM),
Vol. 1,No. 5, NovemberDecember 2013

Khan, I., Ghauri, T. and Majeed, S(2012), Impact of brand related attributes on purchase
intention of customers. a studgaut the customers of punjab, pakistan, interdisciplinary
journal of contemporary research in business, vpha!3.

Khoshtara, T., (2018)he impact of strategic planning on organizational performance
through strategy implementation.

Kululanga, G. and&uotcha, W. S., (2010), Measuring Project Risk Management Process For
Construction Contractors With Statement Indicators Linked to Numerical Scores.
Engineering, Construction and Architectural Managements$74, pp.336 351

Liu, S., and Jiang, M., (2Q), Providing Efficient Decision Support for Green Operations
Management: An Integrated PerspectiléTECH.

Loch, K. D., Carr, H. H., and Warkentin, M.E., (201¥hreats to Information Security
Systems: Todayodés Reality, erSecarityer dayodés Under s

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
Lubin, D.A., and Esty, D.C., (2010Jhe sustainability imperativélarvard Business

Review, 88(5),450.

Macbeth, D. K., and Project Management Institute, (2012), Procurementandsup ply
in proje cts: Misunderstood and undee searched.NewtownSquare, Pa:Pr
oectManagementlnstitute.

Madeeha, D. and Naqgvi,M., (2014))mpact of Ext er nal Stakehol de
Portfolio Management Success in Pakistan

Madeeha, S. and | mran, H. N. , (2014) , | mpact
Project Portfolio Management Success, it Industry in Lahore, Pakistamal of Science
International (Lahore),2@),17771782.

Mahmassani, H. S., (2012 PerpetualMotion Travel Behavior Research Opportunities

and Application Challenge&ngland : Pergamon.

Malhotra, N.K and Dash, S., (201 RJarketing Research An Applied Orientatid#SA :

Pearson Education.

May M., Charlie N., Christeen T., Belanda X., ChengRihg Q., (2020), Risk Management:
Rethinking Fashion Supply Chain Management for Multinational Corporations in Light of
the COVID-19 OutbreakJournal of Risk and Financial Management83pages 173.

Title: Prime Solutions Mission, Vision, and ObjectivAsailable URL: https://www.prime
ss.net/aboutis.html, (Accessed Date: May-2023)

Miller, W. F., and Becker, D. A. (2011). Ethics in the accounting curriculum: What is really
being coveredAmerican Journal of Business Educatid(i10), I 10.

Muogbo, U, (2013),The Impact of Strategic Management on Organisational Growth and
Development (A Study of Selected Manufacturing Firms in Anambra St@telR Journal of
Business and Managemen(ly, pp 2432.

Pfohl, H.C., Gallus, P. and Thomas, D., (2011), prietive structural modelling of supply
chain risksint. J. of Physical Distribution and Management;31833859.

Qarashay, D.M.S.Q., and Alzubi, F.A., (2018), The Effect of Strategic Management on the
Organizational Performance Using the Balance Scails@®pproach to Measure
Performance: A Case Study in the Nursing Department-&halidi Hospital and Medical
Center International Journal of Business Managemeii,)3

Title: Qatar's National Vision 2030, Available URL: https https://www.gco.gov.qdleunta
gatar/nationalision2030/, (Accessed Date:-G2b2024)

Title: Ministry of Transport and Communications, 202@ailable URL: https
https://www.gco.gov.qa/en/abegatar/nationalision2030/, (Accessed Date:-G2b2024)
Robertson, Thomas S. , andibéut, A. Gatignon (2018jy Tec hnol ogy Devel op me
A Transacti on Co sStategioMacageméentuJaurnalzla @)6 81n , 0
Schmee, J. and Oppenlander, J. E., (2QIME, Means Business, Statistical Model for
ManagementSouth Carolina : SAS.

Vernadakis, N., Gioftsidou, A., Antoniou, P., loannidis, D., and Giannousi, M. (2012). The
impact of Nintendo Wii to physical education students' balance compared to the traditional
approachesComputers and Education9&), 196205.

Wikstrom, E. A. (2012). Validity and reliability of Nintendo Wii Fit balance scajearnal

of Athletic Training, 473), 306313.

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023

[ISSN 2961502X]
Young, W., Ferguson, S., Brault, S., and Craig, C. (2011). Assessing and training standing

balance in older adults: ared  appr oach using the @aNandt endo
Posture, 33(2), 30305.

Zeithaml, V. A. and Bitner, M. J., (2010), Service Marketing. New York: McGraw Hill.

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
FACTORS THAT I NFLUENCI NG ENGI NEERSO6 JOB SAT

EMPHASIS ON THE MEC HANICAL, ELECTRICAL AND PLUMBING
ENGINEERING CONSULTANCY FIELD IN COLOMBO DISTRICT, SRI LANKA
Lakshika J.P.3, Chathuranga Y.M.A.
Department of Business Management, Faculty of Business, International College of
Business and Technology, Sri Lanka
lakshikapathirana6@gmail.com
Abstract
Empl oyee job satisfaction i S a <cruci al f ac
effectiveness. Therefore, identifying the influencing factors can be beneficial for both
employees and employers. The Mechanical, Electrical, and Plumbing Engineeriniprmys
field can be taken as one of the major consultancy fields in the field of the building services
industry. Therefore, this study was conduct e
job satisfaction in the mentioned field. The study exy@tl a deductive research approach. It
conducted quantitative research involving 102 engineers in Colombo District, Sri Lanka, with
distributed questionnaires for data collection. Data analysis was conducted using Statistical
Package for the Social Scmss software and Microsoft Excel. The analysis employed
reliability, correlation coefficients and m
significance value was less than 0.05, indicating acceptance of the model.
Key Wolrodbs Sat i sPf eEntgiicmre,erMBbg Consul tancy Fi el

l ntroducti on

Background of the study
Job satisfaction is one of the most important outcomes of ethical human resource management,

and it can also be defined as the evaluation of one's professional experiencesy/tlead to

a positive emotional stgfRobert L. Mathis, 2009)Therefore, understanding the factors that
contribute to employees' job satisfaction is crucial. This study specifically focused on engineers
working in the Mechaical, Electrical and Plumbing (MEP) engineering consultancy field,
where they are responsible for designing, installing, and maintaining mechanical, electrical,
and plumbing systems, which are essential aspects construction consulting.

Research problemdentification
The MEP engineering consulting industry in Sri Lanka does not have the same history as other

consulting industries, and engineer scarcity has become a growing issue. As a result, the
workload for engineers is high, and managing this workfeadlts in a decrease in the quality

of project deliverables, followed by poor performance and decreased productivity. Staff
turnover also occurs as a result of engineers' tendency to quit their jobs in search of career
fulfilment. Due to an increase inriwover costs, these circumstances result in a decline in the
growth and development of the MEP engineering consulting company, which primarily affects
the employer as well as the employee. Therefore, the results of this study will be used to
identify the cucial measures that can be taken to attract and retain engineers in the field of
MEP consulting.

Despite the fact that there have been numerous studies on job satisfaction, it has been
challenging to locate research on engineers' job satisfaction in Mitfeering consultancies.
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In light of these circumstances, the research question that emerges is, "What are factors

influencing engineers' job satisfaction, with emphasis on the MEP engineering consultancy in
Colombo district, Sri Lanka?".

Objectives ofhie study
A To identify factors that affect engineers' job satisfaction in the MEP engineering

consultancy profession, specifically with relation to the Colombo district.

A To determine the study population's demographic traits.

A To offer suggestions forriproving engineers' job satisfaction in the MEP Engineering
Consultancy Field.

Significance of the study
Focusing on the job satisfaction component, it is possible to lower employee turnover rates,

which will support industry growth, and most of the MERji@eering consulting firms in Sri
Lanka are presently working on international contracts that will help the country import foreign
currency. Therefore, improving this industry will help to reduce outsourcing MEP services
from foreign countries for locakpjects, and through international contracts, foreign currencies
can be generated. Therefore, it is crucial to take into account the economic impact of this
consulting profession, considering the current situation of the nation's economy.

Limitations of the study
One of the main limitations of this study is that it is based on MEP engineers in the Colombo

district of Sri Lanka. The MEP engineering consultant industry involves various professionals
beyond engineers, like draughtsman and accountants. Berdosiing solely on engineers,
the study may miss insights from other key stakeholders.

Met hodol ogy

Conceptual Framework
Due to the deductive nature of this stud{@ooriyapperuma & Nawarathna, 2021he

research'sonceptual framework was developed with the help of a literature review, and five
variables were chosen as shown in Figure 2.1. The independent factors are supervision,
financial compensation, autonomy, and training opportunities. The dependent varjable is
satisfaction.

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023

Supervision

Job Autonomy

’ Financial Compensation

* ‘
} Job Satisfaction

/

Training Opportunities

H4

[ISSN 2961502X]

Figure 1: Conceptual Framework (Source : Data Complied by the author)

Developmenbdf Hypotheses

The following hypotheses were selected for testing in the research study based on the

conceptual framework and prior literature:

Tablel: Hypotheses of the Research Study (Source : Data Complied by the author)

Null Hypothesis

Alternative Hypothesis

HO: There is no relationship between
supervision and job satisfaction of
engineers in MEP Engineering
Consultancy Field.

H1: There is a relationship between
supervision and job satisfaction of
engineers in  MEP Engineering
Consultancy Field.

HO: There is no relationship between
job autonomy and job satisfaction of
engineers in MEP Engineering
Consultancy Field.

H2: There is a relationship between
job autonomy and job satisfaction of
engineers in  MEP  Engineering
Consultancy Field.

HO: There is no relationship between
Compensation and job
satisfaction of engineers in MEP

financial

Engineering Consultancy Field.

H3: There is a relationship between

financial Compensation and job
satisfaction of engineers in MEP

Engineering Consultancy Field.

HO: There is no relationship between
training  opportunities job
satisfaction of engineers i MEP

and

Engineering Consultancy Field.

H4: There is a relationship between

training  opportunities and  job
satisfaction of engineers in MEP

Engineering Consultancy Field.
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Research Design

The field sample design method was selected as a stratified random sampling method in order
to uncover factors influencing job satisfaction at MEP Engineering @ansy. Data was
collected from about 102 engineers for this study from twelve MEP engineering consulting
companies. Mechanical, electrical, and plumbing specializations were selected for potential
strata, along with other characteristics like gender, agarital status, and working
specialization.

Primary data collection was done by using a Google Form questionnaire issued to a sample of
the population. Respondents' responses were graded -poiat3.ikert scale from strongly
agreed to strongly disagreeahd decisions were determined by the results of the data analysis.
The Statistical Package for the Social Sciences (SPSS) was used to assess the data that has been
gathered. Pearson correlation analysis, coefficient analysis, and multiple regression were
employed as statistical methods for data analyses. Coefficient analysis and Pearson correlation
analysis were used to evaluate the influence or representation of independent variables.
ANOVA regression analysis was used to evaluate the validity of thelmod

Resul ts
Descriptive Statisticsf the Collected Data

Gender Age (Years) Marital

Status
. “

m21-30 m21-30

H Male ®Female m31-40 m 41-50 m Single m Married

Experience Specialization

(years)
‘16% .
mlto3 m3to6 ® Mechanicalm Electrical
m6t09 mAbove9 = Plumbing

Figure 2: Descriptive Statistics of Demographic Factors (Source : Survey Results)
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Table2: Descriptive Statistics Independent variables and Dependent variabledS@RSS

Results)
Descriptive Statistics
Mean Std. Deviation N
Supervision 3.9681 43039 102
Job_Autonomy 3.9730 48096 102
Financial_Compensation 3.8382 49583 102
Training_Opporunities 3.6005 41515 102
Job_Satisafaction 3.5858 56452 102
Reliability Analysis
Table3:Cr onbachoés Al pha value for total data (S
Reliability Statistics
Cronbach's
Alpha N of ltems
873 5
Table4:Cr onbachés Al pha value for variables (So
Item-Total Statistics
Scale Corrected Cronbach's
Scale Mean if Variance if ltem-Total Alpha if ltem
[tem Deleted [tem Deleted Correlation Deleted
Supervision 14,9975 2.824 565 .876
Job_Autonomy 149926 2.480 737 .837
Financial_Compensation 151275 2.416 756 832
Training_Opporunities 15.3652 2.631 760 .836
Job_Satisafaction 15.3799 2.284 T17 846

Analysis of correlation coefficient and hypothesis validation

Table5: Summary of Analysis (Source : SPSS Results)

Independent Pearson R Square Value | Significance Value
Variables Correlation (r) (%) @
Supervision +0.483 23.3% 0.000
Job Autonomy +0.642 41.2% 0.000
Financial Compensation +0.634 40.2% 0.000
Training Opportunities +0.610 37.2% 0.000
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Multiple Regression Analysis
Table6: Multiple Regression Analysis Model Summary (Source : SPSS Results)

Model Summary

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 722° 522 502 .39843

a. Predictors: (Constant), Training_Opportunities,

Supernvision, Job_Autonomy, Financial_Compensation

Table7: ANOVA Test (Source : SPSS Results)

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 16.788 4 4197 26.439 000"
Residual 15.399 97 159
Total 32187 101

[ISSN 2961502X]

a. Dependent Variable: Job_Satisafaction

h. Predictors: (Constant), Training_Opportunities, Supervision, Joh_Autonomy,
Financial_Compensation

Di scussi on

Descriptive Analysis
Five itemson a Likert scale were included in the questionnaire that was used to gather the data

and A Likert scale of 1 to 5 implies strongly disagreeing or strongly agreeing. According to
Table 1, the mean score for job satisfaction was 3.5858 out of 5, mearitigethespondents
either agreed with the job's description or were satisfied with it. The average score for
supervision, job autonomy, financial compensation, and training opportunities ranged from 3.6
to 3.9 out of 5, which denotes agree or satisfact@tause all questions were related to
positive aspects and levels of satisfaction related to engineers in the MEP engineering
consultancy field.

Reliability Analysis

Table 2 indicates that the overall data set's Cronbach's alpha value is 0.873, aBdshabie

that the supervision category has the highest value of 0.876 and the financial compensation
category has the lowest of 0.832. This indicates that Cronbach's alpha values for both the total
data and the variable are both higher than 0.7. The dath&afore be regarded as acceptable
and trustworthy

Correlation Coefficient analysis
According to Table 4, it was evident that three independent variables have a strong positive

relationship with the dependent variable, which means the Pearson camregdiie is between

0.6 and 1. They are job autonomy, financial compensation, and training opportunities. The
highest coefficient value among independent variables belongs to job autonomy, and it explains
that job satisfaction has a representation fromajsionomy, which has a representation value
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of 41.2% and 58.8% of other unknown factors, and all alternative hypotheses were accepted

because the significance value was lower than 0.05 as mentioned in Table 4.

Multiple Regression
The findings demonstrathat the dependent variable job satisfaction has a representation in

the independent variables supervision, job autonomy, financial pay, and training opportunities,
which have a representation value of 50.2%, according to the adjusted R square val of 0.5

in the study. Other elements that were not taken into account in this study accounted for the
remaining 49.8%.

The model is accepted since the significance value in this case is less than 0.05, which indicates
that all independent variables towards diependent variable are accepted.

Concl uwsdoRsecommendati ons

Conclusion of the study
Males represent the majority of the gender, with a percentage value of 82. And the highest

percentage of engineers have between 3 and 6 years of expefemtermore, the
mechanically specialised engineering workforce received the greatest percentage, a score of
55, under the element of field of specialisation. Above all, demographic queries are permissible
in the context of MEP engineering consultationtheir journals, Alzubi et al. (2021), Paudel

et al. (2020), and Sun et al. (2022) discovered comparable results connected to demographic
aspects in the field of engineering construction.

Table8: Status of HypothesikSource : SPSS Results)

Independent Variables Significance Hypothesis Status
Value (P)

Supervision 0.000 Alternative hypothesis Accepted

Job Autonomy 0.000 Alternative hypothesis Accepted

Financial Compensation 0.000 Alternative hypothesis Accepted

Training Opportunities 0.000 Alternative hypothesis Accepted

All four alternative hypotheses were accepted considering the significance value, which is less
than 0.05, and all null hypotheses were rejected. Furthermore, according to Table 6, the
ANOVA test results indicated that the research model was accepted, considgmiicasce

value.

According to Table 5, the results of the multiple regression analysis indicate that all
independent variables towards the dependent variable have a strong positive correlation, with
a value of 0.722. Additionally, the table shows thare¢his a 50.2% representation of all
independent variables contributing to job satisfaction. Which means 49.8% are other unknown
factors, which we did not take into account for this research.

Recommendations
The job autonomy factor can vary according® phase of the project and the early stage. For

example, in the design stage, engineers need to make decisions regarding the design with their
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expertise and knowledge. Therefore, providing freedom to complete the design will lead to

successful outcomes.

In this field, normally there are mainly two types of engineers: junior engineers and senior
engineers. If junior engineers can get regular performance assessments that provide feedback
and acknowledgement as well as conduct mentorship programmes, iehyikihance their
confidence.

The engineering field is a highly technical field, and data related to this field, especially
standards, is updated often. And also, there is more software involved in this field, especially
in the design stage, and therefoeagineers and others who are related to this field need to
know about it. Therefore, encouraging engineers to participate in training sessions will be
beneficial for the company, the client, and the engineers who work on a project.

The company needs toake suitable financial compensation policies considering factors like
experience, education and qualifications, project complexity, and economic conditions. After
job autonomy, financial compensation had the highest correlation with job satisfaction.
Therdore, a company can make policies that are beneficial for both parties, the company and
its employees, which ultimately lead to satisfying both employees and employers.
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Abstract
Despite robust | diws anbunbietry ofefBeimstpnes w( PWD)I

empl oyed in the private sector of Sri- Lanka
recommended strategies to promote empl oyment
empl oying PWDs in the pri vhautlet i 9d et ocra seer gsatnuic

strategy wastused uaredl $aeamier vi ews were conduc
nine participants who were purposively sampl
been employing PWDs ff@rocsmeee dahanahaVgsiye al
thematic analysis was used to analyse the di
i njecting & hper @gcecsrecae cthieans and biases into tl
private seotner camgammeatsel y benefit from emp
to sensditdgatlel endonsoci ety to ensure sustainabl
sector, with the guuwymomtmeaot alt her Samit at inmms
sgadkehol der s.

Keywobdger sity management , Il nclusive culture
empl oyer s, Equal empl oyment opportunity

I ntroducti on

Disability is a gl obal emerging issue becau
(WHO), approximately 16% of the global popul
them the | argest minority -riel d@thed wtorrd dd § WHIOs

the number of PWDs wil |l f ur trhiesri nign cargeeaisneg dpuoce
and accidents (Sachinthana & Samar aweer a, 20
Mor eover, the sustainable devel opment goal s
ensure a sustainable future for al li,s vahbiocult n
decent work and economic growt h, emphasi si ni
and employment for all, including disability
Further, many employers are ygi vainrdg iinnepg aursti aon
strategies to expand their talent pool, COV
di sability (Henry, et al., 2014).

Agai nst t hdisabilitrelatett statistigs are not updated frequently in SL (Mendis,
2003; Sacimthana & Samaraweera, 2021). Although the private sector in SL has contributed
immensely to increasing employment opportunities when compared to other sectors (Salih,
2001), the highest number of PWDs aged 15 and above were employed as own account workers

International College of Business and Technology, Sri Lam


mailto:sonia.chinnaiyah@gmail.com

Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
(45.7%) followed by private sector employment (32.8%) and government sector employment

(8.9%) (Census of Population and Housing [CPH], 2012 as cited in Arunatilake, 2016). Thus,
low number of PWDs are employed in the private sector of SL.

Past studies wealed that PWDs perform better when compared with theirdsabled
colleagues on productivity, safety measures, loyalty, and attendance (Ang, 2017; Bonaccio et
al., 2019). Thus, privatsector employers can immensely benefit from this untapped pool of
unique talent, which consists of people with unique abilities.

Consequently, the purpose of this study was:
Employment for PWDs in the Private Sector of SL. The research objectives were as follows:
(1) to identiy employefrecommended strategies which can promote employment
opportunities for PWDs, and (2) to explore the benefits of employing PWDs in the private
sector organisations of SL.

This research is original about the SL context and can be a wealth ohatian to identify

their recommended strategies as there are very few studies considering the SL context
regarding the private sector employecommended strategies for sustainable disability
employment.

Met hodol ogy

The researchete®r ghetsiewairasnm phi il odoaphyveandese
approachgulil st atmubetsplbdycase swwadychesearals
was oftexploedtiomSaurderas ceht al ., 2019; Yin,

TabINeu mb:er Def ERWIl Tooyt ead

Company Type of Workplace No. of No. of Years —
Code Respondents PWDs of Employing
Employed PWDs
A Beauty Salon — Service Sector Dhrector e 25+ Years
{Overseeing overall HR)
B Tea Manufacturing & Exporter HE. Manager 13 20+ Years
{Overseeing overall HE)
C Banlk Aszzistant HE. Manager — <] 10+ Years
Talent Acquisition
D Quick Food Restaurant CSF. Head 59 5+ Years
E Bank Wice-President Group HE 3 10+ Years
F Dhversified Conglomerate Executive Director — CSE 112 10+ Years

{Sectors: Hospitality, FMCG,
Packaging, Manufacturing)

G Banlk Chief Manager - HE. 16 33+ Years

H Eetail — Supermarket Compensation Manager — ] 13+ Years
Eetail Cluster

I Apparel Manufacturer & Exporter Head of Sustainability 456 25+ Years

Sowrce: Researcher § interviews.
T Although Company A, E & F show very low numbers of PWDs employved at present, they had previously emploved
higher numbers of PWWDs.
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Cases hnhnokbugpei vate wlkicctlohr wemenpaal et pas ibvaes e

sampl i ngansdt rtanteegyr i nci pl e of data saturati on
criteria were deci dexxpbasieseon the researche

Must Have Been Employing PWDs For More Than
For an organisation to reapotuhd hbBenkétass efMmp
for more than five years.

Must Be a Private Organisation that Empl oys
The participants must be in senior position
managing PWDs in private sector organisation
Al | ni eatooganin the sample have been empl oy
Table 1), thereby complying with the above ¢
Semitructured iwmaseroheswse metdodol | ect pri mary
for about one hbar coneeatded wihthparticipan
ver batirentndeCpeguesti ons were finalised based c

di sabel ated experts.
For data amaade sdast,a camaslsysi s t beabpdqgqoa { YWonst
St agddi tlicias e OnSadxyeps of Thdgmataium a&n Ll yagikse ,

used where the transcribed interview data w
understand contextual variables within nine
S ageéCrosasse adn@lygsnwe dst (¥t eagy 2017) where r el
from each ofé trhees ppoanrsteisc iwearng i ncl uded -under
t hemes, based on the node hierarchies.

As di sabil ity eisseaa cshe nestihtiicvse weopei ca,d hrer ed t o
data collection, analysis, and reporting sta
(Saunders et al ., 2019) , al |l nine participa
participate and their participation waé volur
& parténaimeanttsx ensure confidentiality. Et hi
university, affiliated with this study.

Results & Discussions
The leonypeerc ommended strategies were analysed U
of respondents emphasised th-dtsalil eids svoecriye't

organi sational members to ensure sustafn8hbl e
which concurred with Henry et al. (2014). Mo
NGOs, and stakeholders must al so caorsdcibn ®&tde

communi ty.

To change the negawoirvkeeri sdper vosondheofc oP WL
participants speds fiimmdrityantndtiac ad¢d @endd udctatr @ gu
training to reduce unconscious bias & negat.i

This is dWecabd e dnsshoocwi enteyg awiilvie di spositions =
negative mytGadvi dbouwtsPWDs unawareness in de

which was transpired as the major barrier to
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Moreover, thecbdrnddnwsthl| slencypynet al . (2014

paramount to share success stories of PWDs
and interested stakeholders need to continu
PWDs .

Research Objective One: Employer Recommended Strategies to Promote Employment Opportunities
for PWDs in the Private Sector of SL

Increase Sensitising Non-Disabled Society & Organisational Members (Top Management, Supervisors & Colleagues)

= The Employers’ Federa‘tmn of Ceylun (EFC), NGOs and gouernrnent organisations which are dedicated to suppert employment of PWDs need
to showease and ployers who have employed even one PWD and motivate other private companies to employ PWDs.

= Disability advocacy & share best practices with other employers: Even if its just one PWD who is employed in a private company and if that
employee is doing well, share it as a success story to those companies which have not yet employed PWDs.

= Conduct regular disability awareness training to reduce unconscious bias & negative attitudes employees have against PWDs.

= Inculcate positive attitudes amongst future HR Managers by grooming undergraduates.

4 Participants
(24%) Increase Disability-Friendly Infrastructure & Mental Makeup

» Allow children with disabilities to enter a school with inclusive education.
» Uplift the socio-economic conditions of PWDs.

. )
| 6 Participants [ ployable skills gst PWDs
(67 %)
L7H) - | g g & inter-p I skills of PWDs as well as their orientation to the corporate world.

L Link PWDs with orga nlsallons which provides trainings on the above learning needs for PWDs.

8 Participants
(89%)

Increase PWD's: Emotional intelligence, self-esteem and passion to work. )

~

« Formulate one common national disability policy & strategy starting from childhood, adolescence & all age groups of PWDs.

« Increase co-ordination and uniformity on the monitoring of initiatives taken at national level to empower PWDs,

» Provide financial support such as tax reduction & incentives to boost start-ups & SMEs which employs PWDs.

= Increase senior management support to establish disability-friendly organizational culture & climate.

« Continuously fill the skill gap and create awareness with the corporates regarding the abilities of the trained PWDs & how
they can fit in a corporate environment.

« Training programmes offered by the Government for PWDs must be updated & customized with the input from the private
sector employers and other stakeholders.

» Recommend trained PWDs by the Ministry of Social Services. /

Increase Support from Government, Top Management and Other Stakeholders

Figu$emmary of Findings for Research
Source: ®eseagchat context

Research Objective Two: Benefits of Employing PWDs in the Private Sector of SL

Benefits for Top Management

6 Participants + Increases overall corporate image as a socially responsible & inclusive organization which values EEQ.
(67%) + Humbles the top management as it opens a different world by dealing with PWDs.
- Establishes local & international investors’ & buyers’ confidence on the firm.

+ Global recognition for providing employment for PWDs.
+ Ensures compliance on social governance.
« Increases staff morale & customer loyalty.

C

» Encourages employees to empathise with other team members’ difficulties and promotes diversity and inclusion within a team.

8 Participants » PWDs, especially those with intellectual disability are fast learners and rarely deviate from work instructions and standards.
(89%) » Helps the supervisors to support the CSR, Sustainability and DEI goals and sustain an inclusive organizational culture.

= When compared to non-disabled, PWDs are more focused, loyal & dedicated to the organization.

* Helps non-disabled employees to understand how customers with disabilities react.

» Benefited from low absenteeism & labour turnover amongst PWDs .

» PWDs are untapped resources & skills: As PWDs one part of the body or sense is not functioning, they make use of other senses

\_more than of a non-disabled person. Y,

enefits for Supervisors & Co-workers of PWDs

3 Participants (Benefits for Customers
(33%)

« A better understanding of customers with disabilities” special requirements when designing products and delivering services.
« Promotes establishment of disability-friendly infrastructure to welcome customers with disabilities.
! Increases customer satisfaction.

Fi gurSeammary of Findings for Research
Source: ®esveagchat context.
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Anot her key interesting finding from this

Government can be -bpanedscabE&| ongpnf ent sbast a
organi sations as they are alreadysi anesfiemwgo
participants were of the notion that the SL
the present economic crises.

This supporGgGs (MO&a7e etudy.in Australi a, whi
from they Shat eben wealsweaud cleyd vaeldl | arge organi
parallel with some I|iterature that recommend
tall e mpd olyieres PWDs (Arunatilake, 2016; Henr
The r esuepaprocrhtesr Ko o r2e0 1left) alr.gument that financ
promote employment opportunities for PWDs in
adopt -masedhapproach to disabilitynebati well
attitudes toward a PWD &mitqghuaet atbhdy twielsl. f oc
Mor eover, the benefits of employing PWDs in
themes (see Figure |1). Majority of @he re
supervi sworskeamsl groeatly benefitted from empl

These findings concurred with past studies
compar ed widtihs atbh eidr crmddh eagues on producti vi
atteoada( Ang, 2017; Bonaccio et al., 2019).

Conclusion & Recommendati on

The success of the study depends on the ach
mai nly t o identi fy t 6ree cpormnveantdee d s escttroart e g mp |
empl oy mewtWDsSo and explore the benefits of em
SL.

Figure 111 summarises the employer recommend
study and | iterature review. The bxotx eass hsiognhel
of the -reempdmmenrded strategies, were not four
private sector context.

The emptéogmmended strategies from the |itera
yell ow) wer e bats(e2d0 1o4n) Heoncruys egtr oaulp. st udy wit
employers in the US. Although the research c
et®al(2014) recommendations will also be wusef
privaté <Séctor o

Moreover, the findings concurred with past s
when compareddiwsatl eadhedal Ineoengues on productii
and attendance (Ang, 2017; Bobaoeifot ewasal th
organi sations were able to establish a stro
establishing robust confidence amongst t hei
buyer s, and customers.erd@ahese Wwhndhngeveappad
PWDs wi | | result in achieving competitive ac
equal empl oyment opportunity provider who v
2019) .
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progress and challenge other
companies to do the same.
\ ﬁ:;:p / Support PWDs to prepare

Increase 'C-evel' support to Government must publicly recognize

include disability in employers Witlh demonstratedd
—_— . success in employing PWDs an
diversity strategies. incentivize such companies to Government & other Disability

promote best practices. employment service providers
must give regular updates on

| tomthe —fortheirinterviews and
Literature present their abilities to

ety \ prospective employers

Partner with disability employment
service providers & develop internships

Communicate company's & trainings for PWDs to give more

commitment to hire PWDs. orientation to the corporate world.
,-'—'-""'-'_Fﬂ_#"-
Establish a ‘business-to-
Establishment of . o business’ (B28) Network of
Disability-friendly Consistent Diversity Employers who hire PWDs,
Infrastructure & mental & Ser!si.tiv'\ty for knowledge sharing &
makeup. Traning continuous suppart.

Fi gurEemplldReem mmended Strategies to Promote

PWDs in the Private Sector

Source: ®eswseagchat construct.

He
s h
St
an

nce, the researchers emphasise all private
owhi gare |11 and promote employment opport
at e, NGOs, and other stakeholders, without
d Ghiostai.l i ti es
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THE IMPACT OF SPIRITUAL INTELLIGENCE ON INNOVATIVE WORK

BEHAVIOUR: A MEDIATOR, MODERATOR MODEL OF ORGANIZATIONAL
CULTURE AND PSYCHOLOGICAL EMPOWERMENT IN SELECTED BANKS IN
COLOMBO DISTRICT IN SRI LANKA
Abeyatunge/N.G.N.N.
Faculty of Business Management, International College of Business & Technology,
Colombo 04, Sri Lanka.
nishyruz@gmail.com

Abstract

Sri Lanka is viewed as a spirituaation due to its religious background; yet, this has not
received much domestic focus to improve the urgently required advances. Therefore, the main
purpose of this study is to identify the relationship between Spiritual Intelligence (SI) and
Innovative Work Behavior (IWB), while identifying the level of influence of Organization
Culture (OC) Psychological Empowerment (PE) as the mediator and moderator respectively.
The research uses a mixed approach, with 287 responses from employees in two leading privat
sector commercial banks and ten employees for qualitative analysis. The quantitative analysis
shows a moderate influence of Sl on IWB, with Organization Culture (OC) acting as a patrtial
mediator. Psychological Empowerment (PE) strengthens the relapdnghot significantly.

The qualitative analysis validates the quantitative findings, highlighting the importance of
fostering an innovative work culture for business success anddamgsustainability.

Keywords: Innovative Work Behaviour, Organizatiain Culture, Psychological
Empowerment, Spiritual Intelligence.

l ntroducti on

Creativity and innovation are crucial in today's VUCA environni{Bet Jong & Den Hartog,

2010) with entities like banks investing heavily in research and development to satisfy
customers. Spiritual intelligence can inspire the integration of innovative work behavior into
organizational culture, leading to outstanding outco(Asar & Badir, 2017) Additionally,

Daft (2014) claims that by including the psychological component, empowerment, which is
typically understood to be the transfer of authority and power to subordinates, is given a fresh
perspectiveThis study fauses to bridge an empirical gap with regard to the relationship
between Sl and IWB, having culture as the mediator and psychological empowerment as the
moderator, mainly with the focus of the banking sector in Sri Lanka.

General Objective

This study inveigates the relationship between Spiritual Intelligence (SI) and Innovative
Work Behaviour (IWB) among executive officers of Commercial Bank of Ceylon PLC and
Hatton National Bank PLC, examining the influence of Organizational Culture and
Psychological Empwerment.

Specific Objectives

To identify the current level of Spiritual Intelligence (SI) on the executive officers of
Commercial Bank PLC and Hatton National Bank PLC.
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To examine the current level of the Innovative Work Behaviour (IWB) on the executive

officers of Commercial Bank PLC and Hatton National Bank PLC.

To evaluate the level of influence of Spiritual Intelligence (SI) on Innovative Work Behaviour
(IWB).

To assess the mediating effect of organizational culture on Spiritual Intelligence (SI) and
Innovative Work Behaviour (IWB).

To assess the moderating effect of Psychological Empowerment (PE) on Spiritual Intelligence
(SI) and Innovative Work Behaviour (IWB)

Met hodol ogy

This study used a mixed method of quantitative and qualitative analysisdstigate a
problem in the Commercial bank and Hatton National Bank. Primary data was collected
through seHadministered questionnaires, feaiceface and telephone interviews, and secondary
data from annual reports, journals, and websites. The reseattigfirwere generalized to the

total population, with a sample of Junior Executive Officers and above. The study selected
Colombo district branches of Western province from the selected banks to gather reliable
information. Cluster sampling and simple ramdsampling techniques were used to identify
branches and employees. A descriptive analysis was conducted on 287 responses, considering
mean, median, standard deviation, and mode. Statistical analysis includethbuason,
correlation analysis, and neggsion analysis. SPSS 26.0 was used for statistical analysis, and a
Thematic approach was used for qualitative analysis. The study aimed to provide a realistic
solution for the identified problem and provide valuable insights into the problem.

Organizational Culture

Innovative
Spiritual Work
Intelligence Behaviour
(i) t (IWB)

Psychological
Empowerment

H1: There is a significant positive impact of spiritual intelligence and innovative work
behavior.

H2: Organizational Ature has a mediating effect on the influence of SI on IWB.

H3: Psychological empowerment significantly strengthens the influence of SI on IWB.

Resul ts
Quantitative Analysis
Table 1:Reliability, validity statistics of the independent variable (Sl) dapendent variable

(IWB)
Variable Statistic Value
Sl Cronbach's Alpha 0.918
Sli N of ltems 20
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Sl KMO Measure 0.881

Sl Bartlett's Test Chbquare 3551.338

Sl Bartlett's Test df 190

Sl Bartlett's Test Sig. 0.000

IWB Cronbach's Alpha 0.947

IWB N of Items 11

IWB KMO Measure 0.933

IWB Bartlett's Test ChBquare 2602.581

IWB Bartlett's Test df 55

IWB Bartlett's Test Sig. 0.000
Table 2: Descriptive Statistics

Std.
N  |[Minimum [Maximum | Mean [Deviation Skewness Kurtosis
Statistic| Statistic | Statistic | Statistic| Statistic | Statistic |Std. Error| Statistic |Std. Error|
SI_MEAN 287 2.50 4.85 3.8828 .44751] -.252 144 392 .287
IWB_MEA
N - 287 1.91 5.00] 3.7510, .60712 -.669 144 1.224 .287
OC_MEAN 287 2.07 5.00] 3.8430] .58815 -.879 144 1.121 .287
PE_MEAN 287 1.83 5.00] 3.8002 .67920 -.648 144 .593 .287
\Valid N
(listwise) 287
Statistical analysis for hypothesis 1 (SI and IWB)
Table3: Correlations
SI_MEAN IWB_MEAN

SI_MEAN 1 0.612**

IWB_MEAN 0.612** 1
Table4: Regression AnalysisModel Summary

Adjusted R Durbin -

Model R R Square Square Std. Error Watson

1 0.612 0.374 0.372 0.48116 1.834
Table5: Coefficients

Unstandardized | Standardized

Model Coefficients Coefficients t Sig.

1 (Constant) 0.529 0.034

1 SI_MEAN 0.830 13.052 0.000

Equation:IWB= 0.529 + 0.830*SI
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Statistical analysis for hypothesis 2

Relationship between Sl and OC
Table6: Correlations

SI_MEAN OC_MEAN
SI_MEAN 1 0.603**
OC_MEAN 0.603** 1
Table7: regression analysi#lodel Summary
Adjusted R Durbin -
Model R R Square Square Std. Error Watson
1 0.603 0.363 0.361 0.47018 1.941
Table8: Coefficients
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
1 (Constant) 0.768 0.002
1 SI_MEAN 0.792 12.748 0.000
Equation: OC=0.768+0.792*SI
Relationshipbetween OC and IWB
Table9: Correlation
OC_MEAN IWB_MEAN
OC_MEAN 1 0.853**
IWB_MEAN 0.853** 1
Tablel0: Regression AnalysisModel Summary
Adjusted R Durbin -
Model R R Square Square Std. Error Watson
1 0.853 0.727 0.726 0.31769 2.057
Table 1: Coefficients
Unstandardized | Standardized
Model Coefficients Coefficients t Sig.
1 (Constant) 0.368 0.003
1 OC_MEAN 0.880 27.559 0.000
Equation: IWB= 0.368+0.880*OC
Mediation effect statistics
Table 2: Model SummaryOC_MEAN (Outcome variable)
R R-sq MSE F dfl df2 p
0.6026 0.3631 0.2211 162.5111 | 1.0 285.0 0.0000
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Table B: Coefficients OC_MEAN Model

Variable Coefficient | Std. Error | t p LLCI ULCI

constant | 0.7679 0.2428 3.1625 0.0017 0.2900 1.2458

SI_MEAN | 0.7920 0.0621 12.7480 | 0.0000 0.6697 0.9143
Table ¥: Model SummarylWB_MEAN (Outcome variable)

R R-sq MSE F dfl df2 p

0.8615 0.7421 0.0957 408.7070 | 2.0 284.0 0.0000
Table B: Coefficients WB_MEAN Model

Std.

Variable Coefficient | Error t p LLCI ULCI

constant -0.0733 0.1625 -0.4512 0.6522 -0.3933 0.2466

SI_MEAN | 0.2083 0.0512 4.0660 0.0001 0.1074 0.3091

OC_MEAN | 0.7847 0.0390 20.1340 | 0.0000 0.7080 0.8614
Table ¥B: Total effect modellWB_MEAN

R R-sq MSE F dfl df2 p

0.6116 0.3741 0.2315 170.3427 | 1.0 285.0 0.0000
Table 17: Total, Direct,and Indirect effects of X on Y (IWB_MEAN)

Effect se t p LLCI ULCI c_Cs

Total

effect 0.8298 0.0636 13.0515 | 0.7046 0.9549 0.6116

Direct

effect 0.2083 0.0512 4.0660 0.1074 0.3091 0.1535

Indirect

effect 0.6215 0.0473 0.0000 0.5238 0.7104 -
Table B: Completely standardized indirect effects of X on 'Y

Variable Effect BootSE BootLLCI BootULCI

OC_MEAN 0.4581 0.0338 0.3854 0.5188
Statistical analysis for hypothesis ®1pderating effect-statistics)
Table 19: Model summaifyIWB_MEAN (Outcome variable)

R R-sq MSE F dfl df2 p

0.7328 0.5370 0.1725 109.4181 | 3.0 283.0 0.0000
Table 20: CoefficientdsWB_MEAN model

Std.
Variable Coefficient | Error t p LLCI ULCI
constant | 2.0866 0.8168 2.5547 0.0112 0.4789 3.6944
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SI_MEAN | -0.0391 0.2215 -0.1766 | 0.8599 -0.4751 | 0.3969

PE_MEAN | 0.0379 0.2229 0.1699 0.8652 -0.4009 0.4766
Int_1 0.1118 0.0570 1.9615 0.0508 -0.0004 0.2241

Table 21: Test of Interaction
R2-chng F dfl df2 p
0.0063 3.8474 1.0 283.0 0.0508

Table 22: Conditional effects of SI_ MEAN at values of PE_MEAN
Std.
PE_MEAN | Effect Error t p LLCI ULCI

3.1667 0.3151 0.0777 4.0555 0.0001 0.1621 0.4680
3.9167 0.3990 0.0735 5.4310 0.0000 0.2544 0.5436
4.4100 0.4541 0.0835 5.4395 0.0000 0.2898 0.6185

Qualitative Analysis
Demographics

Demographics N
Gender
Male 5
Female 5
Age
Between 3340 5
Between 4150 3
Above 50 2
Level of experience
Between 1015 5
Between 1&5 4
More than 25 1
Designation
Executive 10
Nornexecutive 0

Upon reviewing the insightful reviews dfie respondents in the qualitative analysis, it is
important to emphasize that the qualitative discussion further verified the statistical analysis's
conclusions, adding even more value to the stldhe respondents demonstrate characteristics
associatedvith spiritual intelligence on a more substantial level. Although there were some
opposing viewpoints, it is noteworthy that most employees support innovation and creativity
when it comes to innovative work behavior. Based on the respondents’ viewesjdeist that
culture is seen as a crucial element that provides a competitive advantage in-tieryerg
modern world. it is also evident that employees do, in fact, have a certain degree of
psychological empowerment. It would be extremely advantagocapitalize further on this

idea for the benefit of both the banking sector and its workforce.
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Di scussi on

According to the study findings, employees of Commercial bank and Hatton National Bank
currently have moderately high levels of SI and IWB. Pioanalyzing the mediation effect

through SPSS, a comprehensive statistical analysis was carried out independently to identify

the relationship between Sl vs OC and OC vs IWB. Positive linear relationships were
identified. Mediation effect with the use 8PSS affirmed this finding and it turned out to be

a Opartial medi ati ond which means, |l WB can |
influenced through OC. Whil e theredos Ilittle
| WB, t he dionappearscorsistentovith the statement madi€han, etal., 2020)

that culture serves as a binding agent tying together personnel and organizational processes.
According to the findings, PE was found to slightly bwit rsignificantly improve the
relationship between Sl and IWB and this could only be improved by 45% even with the full
presence of PE. This implies the existence of numerous other variables that improves the
relationship which affirms the findings @Ranasinghe & Samarasinghe, 201Based on the

in-depth interviews, with the chosen bankers, this conclusion could be regarded as applicable
since, in their opinion, PE has little significance because all employees have toa#gsenti
follow the Central Bankd6s and numerous ot hert
which are crucial in the banking industry given its higtk component.

Conclusion & Recommendati on

The purpose of this study is to identify ways to imgr&wB in the banking sector. The study
revealed that bankers from selected banks have moderately high SI and IWB levels, with a high
standard deviation for IWB, indicating diverse viewpoints on innovation and creativity.
Further, a moderately significanglationship was identified between S| and IWB. When
analyzing the mediating effect, the influence of SI on OC was found to be moderately
significant, while OC's influence on IWB was found to be highly significant where’thal i

72.7% of the total variation in IWB can be explained by variation in OC. On the other hand,
only 37%of the total variation of IWB can be explained by the variation of SI. The study
identified a mediation effect between Sl vs OC and OC vs IWB, whéshconfirmed through

SPSS analysis where a 'partial mediation' was identified, along with a moderator effect, which
is not considered significant.

Limitations and future studies

The study focused on bankers and only two banks, but could be exparutedrtsectors.
Future research should explore innovative work practices of dheewhitecollar employees,

SI's influence on IWB focusing managerial levels, and other factors impacting IWB, and the
impact of organizational culture on IWB in the bankiegter.

Recommendations

(Bowell, 2004} seven steps for spiritual intelligence include awareness, meaning, evaluation,
being centered, vision, and projections and it's advisable to consider these steps. To cultivate
spiritually intelligent bankers, employee assistance programs, diversity programs, wellness
programs, yoga, flexible schedules, and reduced travel time can be implemented. This fosters
a spiritually enriched culture, promoting innovative work behavior in Sri Lan&aksh
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Abstract
The study aimed to address g tghp i mpadbnt of
wor kpl ace models on the productivity of con

Lanka. Motivated by the -6Balplammgens cp @anad tlhny
economic situation, the obwsemngahi tatusrd o0u
manage T eprsottee awvodd komrrangements to maintain
the research in collaboration with five pron
study used a quaniinatre ygompenmtosachelwddthed t
sampling method. The three di mensions of hyb
|l eader shi p, and digital -asdkmilnlisstweatedexulect ¢
findings i ediecatedant hantpattch of job aut onomy,
skills on employee productivity in a hybrid
KeywaEdp!| oyee productivity, Hybrid workplac
| eadership, Digital skills

Il ntroducti on
The ©QWI pandemic has rapidly shifted remote

many organizations, |l eading to the emergence
andofimice wor k. The content creatiohrendcipani
i mpl ementing a hybrid wbfkpkapeemedebk wothat
While remote work offers advantages such as
al so presents challenges Fekhesedecsebdatedonrol
White, 2022). Hybrid model s ai moftfoi caed dwaeersks. t
Research on the impact of hybrid work on emj
various industries, butnmorbaybpedi Wockphwaest

This study focuses on content creation compa
productivity and guide effective work envi.

defined in seiaesattheclinkebatween production
sacrifices (Bj°rkman, 1992). Existing reseat
some studies indicating increased producti vi
di ffeeg e( Sun, Liu, and Wang, 2022) . This stu
examining the effects of hybrid workplace mo
compani es, prsewicdifng dcomrstigdht s. dhemapageémsni
and stakehol ders inter esofefdi cien woptki niiozri ngr or

empl oydbeiwgl |

International College of Business and Technology, Sri La


mailto:tgayashan@gmail.com

Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]

This research holds considerable i mportance
wor kpl ace model s gama stetaeg clhi mint ¢ dh eenx i Ptairn i c ul
on employee productivity. By exploring the 1
|l eadership, digital skills, and employee pro

contrtidutekes expanding body of knowledge in t
organi zations seeking t o optimize their hy
productivity, especially pertinentggi 85%hefco
respondent s.

Research Question

What i1t is the i mpact of hybrid workplace mo
companies in Colombo district, Sri Lanka?
Objectives

MAIN OBJECTIVE

To examine the I mpact oempihbyed wood&ptaicei tn
creation companies in Colombo district, Sri

SECONDARY OBJECTIVES

To study the i mpact of job autonomy on empl o
in Colombo district, Sri Lanka

To study tdweppomptaicvte olffeader ship on empl oyee
companies in Colombo district, Sri Lanka

To study the i mpact of digital skills on emg
in Colombo district, Sri Lanka

To i dentifyortthaedt mdsatctiomp in terms of hybrid

productivity of content creation companies i

Met hodol ogy

Research Strategy
This study follows a positivist phil osophy,

relationships between variables. A quantitat
collection and statistical analysis of numer

Samplingand Data Collection
The population this study popul actoinotne nits c2r6e2a t

companies in Colombo district in Sri Lanka.
content of 157 respondents who have been ¢
technique.

This research utili zedt adodddl Ipectmaany naentdh osdesc.
data, a structured qgqueisnt olninlkae rte wmpll ® ywasgg @
empl oyees, garnering responses from 150 ind
which was deemedt satrisdaarntohr.y Tlhe coll ected
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the I BM SPSS data analysis program. Var i ous

Central tendency measures, Correlation anal.y
anal yze mphree dean sai weol vy .

Conceptual Framework

According to Swaen and George (2022), a conc
the I ink between the variables being studie
i nvestigator estepartimThal & leynennhseti n bel ow cC

[

chosen after reviewing an extensive amount
autonomy, supportive | eadership, and digital
independleat ovahiydbi d wor kpl ace model s. The
includes a graphical representation of the r

|l ndependent variabl es

Dependent variable
Job Autonomy

Supportive Leadership » Empl oyeesd H

Digital Skills

Figure 1. Conceptual framework
Source: Author constructed (2023)

Hypotheses

Hl1: There is an i mpact of job au¢anioomy eommpp a
in Colombo district, Sri Lanka

H2: There is an impact of supportive | eaders
companies in Colombo district, Sri Lanka

H3: There is an i mpact of di gtietnatl csrkeialtliso no nc o
in Colombo district, Sri Lanka
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Resul ts

Table 1: Reliability of the variables

Vari abl e Di mensi on CronbaCrReIiabiI
Al pha
Extr emel
Aut onomy 0.906 Reliabl e
I ndepende . Extr emel
Vari abl e Supportive [0.939 Rel i abl €
. . . Extr emel
Digital skij0O. 890 Reliabl d
Dependent Extr emel
Vari abl e Employee pr0.903 Rel i abl €
Sour ce: Researcherdés original work (2023)
Cronbach's alpha values for aut onomy, suppo
produetirei exceptionally high at 0.906, 0. 93¢
the standard cutoff of 0. 7. This i1 ndicates ¢
reliability and internal consi steenvcayl iafi ttyh es

accuracy of the research findings.

Table 2: Validity of the variables

KMO and Bartlett's T

Kai-Mley-®r kin Measure of |[0. 694

Appr oxS.qu@hie [5175. 2

Bartlett's

. . f 177
Spher|C|tyd 0
Si g <.001
SourceResearcher 6s original work (2023)
The KMO valwue for this research project i s
anal ysis results thus indicate that the dat.

underlying constructs of this study.

DESCRIPTIVE STATISTIC

Il n the research, 157 participants were invol
maj ority, representing 56. 3%, bel onged to 1
participants at 33. 3%. Gen. X%andedbpoeameirgelcy.r
mar it al status, 41. 4% were married, whil e 5¢
|l ived in rented accommodations, 62.1% owned
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Public transportati ommwiaisngheoprbma? %, modiel e

vehicles. Most respondents (32.2%) traveled
(39.1%) and coordinators (42.5%) were the ma
and above category.

CORRELATION ANALYSIS

Table 3: Results of Pearson Correlations between Dimensions of Hybrid workplace models
and Employee Productivity

No |l ndependent varialDependent Va s-alu
1 Aut onomy 0. 509*~* <0.0
2 Supportive | eader g0. 544~** <0.0
3 Digital Skills 0.412** <0.0
** Correlation is stiaginliefd)cant at the
Source: Researcherds original work (2023)

Pearson correlation analysis reveals a posit

angdmpl oyee productivity. Autonomy and produc!H
and Supportive Leadership and Digital Skil
respectively. Al correlations ame as tgatnius tnie

relationship between the variabl es.
REGRESSION ANALYSIS

Table 4: Regression summary of autonomy, supportive leadership, and digital skills

Measur eme Val ue
R 0.706
Adj . R Squg0. 480
pval ue 0.001
F 27.493
B-Constant 0.404

SourceResearcherés original wor k (2023)
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Adjusted R square of 0.480 indicates that at

explain 48% of the variability in employee p
0.001) in Tatbhee Mo dee lc'osnfsitrartsi sti cal signifi ce
empl oyee productivity using the specified in

Table 5: beta coefficient, t and p values of autonomy, supportive leadership, and digital skills

Di mensi o betaef fi t val p-val u g
Aut onomy 0.302 3.289 0.01
Supportive 0. 466 5.863 <0.01
Digital 0.221 2.452 0.016
[

Source: Researcherds original work (2023)

The regression analysis under scbeadernditei psic

empl oyee productivity, evidenced by a strong
Autonomy follows closely in influence, whil
(beta coefficient = 0t.i2vell)y, scrmoanltire rb ud fef etcot as
hi ghlight the importance of supportive | eade

empl oyee productivity.

Table 6: Summary of hypothesis testing

Hypot hesi s Accept/
H1 There.ls antompgnytempljogleealpAccepte
creation companies in Col omb
Ther e i s an i mpact of sup
H2 productivity of content <creaAccept e
Lanka
H3 Therenllsmpact. of dlglta.l Sk_Accepte
content creation companies i
Source: Researcheroés original work (2023)
Discussion
The study, focusing on the hybmwhdcwonrkel aper
in Colombo district during a financi al cris
enhancing employee productivity, aligning wi

(2022), Vasudevan et ad2) ,( 2@0nNg e nRe(il 30 1lg)e,r
(2022), and Amin (2018). Additionally, the r.
| eadership on productivity, consi stent wi t h
Al aswad (2021)pndMRddwan(2Q0%yY).aln exploring
on employee productivity during an economic

by Anthony (2005), Liddel!l (2022), and Sap!
contr ipbiurtiecaelm evi dence to the existing knowl
influencing productivity in contemporary wor
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Concl ansd oRmecommendati ons

The research confirms the substantuipaploritmpeac
|l eadership on employee productivity within c
wor kpl ace. |t does not only underscore the

productivity but al so advogciataels sfkorl |ssu btsrtaa nnti
overall productivity | evels. Mor eover, t he

|l eadership in cultivating successful outcome
To further del ve intoetclobgni mpadthatitf obs aat
empl oyees, enabling them to make independent
This empower ment directly translates into in
sense of respgesiehil iithy tédhred renqas ks. Similar
contributes to a workforce that is not only
equi pped to handle varied tasks efficilentl y.
organi zational productivity. Supportive | ead
role in shaping the work environment. Leader
conducive atmosphere for col |l &bygeat inomr at an
productivity. The influence of |l eadership
contributing to an organizational culture tfF
gr owt h.

Therefore, the managememiesofi scont eamnglcyr em@e q
i mpl ement policies that prioritize job auton
progr ams, and foster supportive | eadership.

to enhance emplbauyteeal proodtuoctfivrittiyfy overal/l

particularly during economic challenges and
setting.

Il n conclusion, organi zations aspiring to bo
stratggipcaloritize aspects such as job auton
environment t hat i s bot h transparent and 1
comprehensive digital skills trainingeiniti:
sharing platfor ms, i s deemed crucial. These
organi zations aiming to optimize employee pe

work environment .
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Abstract

This study is conducted with the objective of identifying critical factors that affertwbstors

in obtaininga Margin TradingFacility (MTF) in Sri Lanka.

The hypotheses were developed based on above objectives and the quantitative research
method wa followed to test them and purposive sampling method used to select the sample.
A questionnaire was used to collect primary data

Themostsignificantfinding from thestudyis thattheMTF managemerdtyleby theindividual
marginprovidersis havinga higherimpacttowardsthe investorsdecisionto obtainan MTF.

It wasalsoobservedhatthe mainthreefactorstestedn the studyhasanimpactof only 45.8%
towardsan investorobtaininga MTF andthereforeit is importantto draw attentiontowards
otherfactorsalso.

Keywords: Margin Trading Facility, Margin percentaged\iargin Limits NegativeLeeway,
Margin call

Introduction

Background of theStudy

An investor in the Colombo Stock Exchange (CSE) can obtain a Margin Trading Facility
(MTF) as a funding option. It is a facility provided by holding an investor's share portfolio as
a collateral and charging interest as a feiial MTF requirements sdiy the regulator must

be adhered by the investor and the MTF providtardouvelis & Theodossiou, 2002he

MTF providers also implement margin control measures to safeguard themselves from any
losseqRytchkov, 2014)The utilization of MTF in a share market is always carry a high level

of risk (Lin, et al., 2015) The investors with higher overconfidence in investment literacy are
more likely to make share purchasesmargin(Kim, et al., 2022)The application of different

type of margin percentages based on the type of the shares is a common practice among margin
providers(Rytchkov, 2016)t is a widely accpted concept that the liquidity level of a stock
would get increased when they are being identified as a marginable (K@ackaman &
Tookes, 2017)

Margin Trading Landscapen Sri Lanka

At present, the manganopfevi dars oas Bargin
shares at the time of obtaining an MTF, subj
total value of marginable share portfolios.
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TheCostfactorsrelatedto MTF

The MTF i si nute sltiozresd tboy manage their share po
therefore the cost incurred on a MTF i s one
with regards to obtaining a MTF.

Foll ow up and recovery actions related to MT
The investors who utilize MTF are required t
would transact with, since it wildl have an
fluctuMdTkR.wdlhled assist | ower ofclke priiclksofviar @

induced (Al guaddey ., Theadgulatots also sttu€tledthhe mandatory limits
to safeguard the interest of both MTF clients and the MTF proviii¢asg,Cheng, & Chou,

2016) n contrary to that, it was also argued t
mar k et senti ment and thereby it woul d i ncr e
(Thurner,. et al ., 2012)

Research Problem & Objectives
The margin percentages allocated on listed shares may get amended in time to time by the MTF
provider. Since the MTF are provided by charging an interest the investors are required to
monitor the movement in marketterest rates. These factors make it challenging task to an
investor to move in to an MTF. Therefore, the impact from following three aspects to an
investor, at the point of obtaining an MTF, have been identified as research questions & the
research obmives.

1. Do the margins percentages allocated to listed shares by the margin provider?

2. Do the interests Rates and the formula of Interest rate calculation applicable to MTF?

3. Do the margin account balance management styles by the margin provider?

Significance of the Study

A study in to the critical factors that affect investors in obtaining an MTF will assist the margin
trading providers to further strengthen their strategies towards promoting and growing their
businesses. In addition to that the investavaldalso be able to gain an insight into the aspects
that they should draw attention when they are evaluating an MTF.

Limitations of the Study

There are several research papers published in various countries in relation to the topic of this
study. (Ladley, et al., 2020liscuss that the impact to investors from margin call collateral
requirements an(Bian, et al., 2021¢laborate on how margin driven stock portfolios have an
impact to investor returnglLv & Wu, 2019)discuss the impact that margin trading has on
future stock price crashes.

There are no adequate past research materialgimnreto Sri Lankan margin trading industry

is one of the main limitations. The selected sample for the research was comprises of investors
who were representing ABC company only. Therefore, it may not fairly represent the entire
population of share traaly investors trading with borrowed funds in CSE.
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M ethodology
Conceptual Framework (CF) of the Research
The independent & dependent variables were identified as per below given figure i.

Independent Variable Dependent
Variable

1 | The margin percentages allocated to listed
shares.

2 | The interest Rate and the formula of Interest — Investors
Rate calculation. obtaining a margin
3 | The margin account balance management style — trading facility

by the margin provider

Figure i-Corceptual Framework of the Research

Development of Hypothesis
The following hypothesis (Table i) were developed in line with the abwemtioned
variables.

Table + Development of Hypothesis

Based on the conceptual framework the following hypothesis have been developed.

H1: The margin percentages allocated to listed shares have a relationship with Investors
obtaining an MTF.

H2: The interest Rate and the formula of Interest Rate calculation have a relationship with
Investors obtaining an MTF.

H3: The margin account balance management style by the margin provider has a relationship
with Investors obtaining an MTF.

The Operationalization of the variables in to questionnaire were done according to the table
iii.
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Table it Operationalization Table

Concept Variable Measuring Dimension Measurement | Relevant
Method Question
» Application of Margin Percentages Q-6
Independent | The margin
. y icafi argi gl 2 . -7
Variable 1 percentages ¢ Effect from application of margin percentages to the marginable shares Likert Scale Q
allocated to » Comparison of the margin Percentages 1-5 Q-8
listed shares. » Application of maximum margin percentage Q-9
¢ Comparison of margin percentages time to time Q-10
The interest | « Awareness on Interest Rate Q-11
Rate and the Q-12
Inde.pendem formula of [ Awareness towards Interest Rate formula Likert Scale Q-13
Variable 2 | Interest ~ Rate . . 1-5
calculation » Comparison of interest rates Q-14
o Interest settlement methods Q-15
The margin e Minimum margin Limit Q-16
Indejp endent | account balance [yt neenance margin Limit Q-17
Variable 3 | management
style by the » Forced sale option Likert Scale Q-18
margin « Settlement options 15 Q-19
provider.
Dependent | Investors e Factors influencing when obtaining a margin trading facility Likert Scale Q-20
Variable obtaining a 1-5
margin trading
facility

Research Design, Sampling Design & Population

The quantitative research method was followed and the purposive sampéngh od was us
to select the sample. Tot al of 108 investors
151 clientswith debtorbalancesn ABC Companyandthe data collection was carried out by
forwarding a questionnaire.

Di scussi on

Analysisof Demographic Factors

Information was collected in relation to the Age group, Gendemberof yearsinvolvedin
sharetrading,Sourceof fundsutilized to investin the sharemarket& Methodof engagingn
sharetrading.It wasobservedhat92 out 109 participantsveremaleand44% of participants
werebelongto the agecategoryof 25-34 years.

R-squared value

As indicated in the diagram i, the margin a
provider indicated the 37Tg8%®%sWhiRI squiae echawvall
all ocated to |isted shares indicated the | ov
The interest rate and the interest rate cal
0.368(36.8%) (Di agraamdi ivia) ueBhexnxaeliRas e t he de
variable on the independent variables respec

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
Correlation Analysis between independent variables and the dependent variable

TableiiFr-Anal ysis of correlati on
Correlations
Margin_ | Interest Rate Margin_ Investors_
percentages | _and_the account_ | obtaining_a_
allocated_ | formula of balance margin_
to listed_ | Interest Rate | management trading_
shares _calculation | style by the facility
margin_
provider
Pearson 1 675" 443 485"
Margin percentages_ Correlation
allocated to listed shares |Sig. (2-tailed) 000 .000 .000
N 109 109 109 109
Interest Rate and the Pea-rson , 675 1 597 6067
formula_of Interest Rate Correlation
- - — | Sig. (2-tailed) .000 .000 .000
calculation N
N 109 109 109 109
Margin account balance Pearson‘ 443" 597 1 6157
Correlation
management_style by the | | }
} . Sig. (2-tailed) .000 .000 .000
_margin_provider ,
N 109 109 109 109
Pearson 485" 606™ 615" 1
Investors obtaining a Correlation
margin_trading facility Sig. (2-tailed) .000 .000 .000
N 109 109 109 109
**_Correlation is significant at the 0.01 level (2-tailed).
As per t heatraghblIne fiaicii,| itttye being the depender
0. 485 wmatgin petcéntages independent variable and i s a positi ve
correlation. The P value between margin faci
ibel ow the significant | evel of 0.05 the fir
The correlation between the margin facility
correlation. The P value between thdsaut Wo
hypothesis is rejected. The correlation betw
is 0.615 and it is a positive & strong corre
0.000 and since " hull shd pib meedji HSt,ed.he 3
Model Summary & ANOVA Tabl e Analysis
Tabl-Model Summary
Model Summary
Model R R Square Adjusted R Std. Error of the
Square Estimate
1 .6887 473 458 49453

a. Predictors: (Constant),

Margin_account balance management style by the margin provide

r, Margin_percentages allocated to listed shares,

Interest Rate and the formula of Interest Rate calculation
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The model summary table (Table iv) indicates
is defined as all three independent twvhari abl
dependent variabl e.

TablAANONA Tabl e

ANOVA®?
Model Sum of df Mean F Sig.
Squares Square
Regression 23.079 3 7.693| 31457 .000°
1 Residual 25.679 105 245
Total 48.758 108

a. Dependent Variable: Investors_obtaining a margin_trading_facility
b. Predictors: (Constant),
Margin_account balance management style by the margin provider,
Margin_percentages_allocated to_listed shares,

Interest Rate and the formula of Interest Rate calculation
The ANOVA table (Table v) gives a significan
be determined that the model tested through
Show multiple regression table and show hypo

Conclusion of the Study

As the data analysis indicated that all three factors identified through the objectives are
significant when an investor is obtaining an MTF, but the margin account balance management
style followed by the margin providers have the highest impact to rat gligen they are to

obtain a MTF. It indicates that in general the investors are keen on how they can manage their
margin debt with respective MTF providers. The investors may shift between MTF providers
depending on their experience that they observéldeapoint of managing the MTF facility.
Therefore, this study shows that the investors who may enter in to MTF in future should
carefully evaluate the MTF balance management style of a MTF provider prior to obtaining a
one. On the other hand, the MTF féagilprovider cans also can draw more attention to their
style of managing MTF balances with the clients, in order to grow their client base or at least
to retain their existing client base.

Recommendations

The margin providers could draw more attentiothmidentified three variables to grow their

MTF client base. Further, they may gain added advantage by adopting an effective approach
towards margin account balance methods, since it has the highest positive and strong
correlation towards the dependeatiable.

The MTF providers could further expand their options of providing competitive interest rates
to the investors and the investors are also required much broader way the Interest options
offered by the MTF providers.

Further, the data analysis indted that the impact from all unknown factors other than the
three independent variables is 54.2%. Therefore, the MTF providers could explore in to those
unknown factors and it might provide further options for them to grow their business.
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Suggestions foFuture Research

The entirepopulationof investorswho tradeson borrowedfundscanbein therangeof 20000

to 25000. The samplesize for a populationof 20000is approximately380( Kr ej ci e & W
1970Nherefore, conducting a similar nature s
arrive at a conclusion with much higher conf
Thedataanalysigndicatedthatthethreeindependentariablesarehavingonly a45.8%impact

on themovemaet of the dependenvariable.Therefore the numberof objectivesof this study
canbeexpandedndit will allow in futureresearchert® collectmorebroaderdatarelevanto

othercritical factorsthatwould haveanimpactwhentheinvestorsareobtainnganMTF.

References

Alexander, G. J., Ors, E., Peterson, M. A. & Seguin, P. J., 2004. Margin regulation and
market quality: a microstructure analyslsurnal of Corporate Financd,0(4), pp. 54%74.
Bessembinder, H., 2003. Issues in ass® trade execution cosaurnal of Financial
Markets,6(3), pp. 233257.

Bian, J. et al., 202Margin Trading and Leverage Managemedhicago: Becker Friedman
Institute China.

Hardouvelis, G. A. & Theodossiou, P., 2002. The Asymmetric Relation betindial
Margin Requirements and Stock Market Volatility across Bull and Bear MafetsReview
of Financial Studies]5(5), pp. 1528.559.

Kahraman, B. & Tookes, H. E., 2017. Trader Leverage and Liquiltity Journal of the
American Finance Association2(4), pp. 15671610.

Kim, H., Kim, K. T. & Hanna, S. D., 2022. The Effect of Investment Literacy on the
Likelihood of Retail Investor Margin Trading and Having a Margin Gatlance Research
Letters,Volume 45.

Krejcie, R. V. & W, M. D., 1970. Determining Sample Size for Research Activities.
Educational and Psychological Measuremé&fit(3), pp. 60%610.

Ladley, D., Liu, G. & Rockey, J., 2020. Losing money on the madgiacnal of Economic
Behavior and Orgaization,172(1), pp. 107136.

Lin, S-H., Wang, GH., Liu, T-C. & Chen, GS., 2015. Stroke: a Hidden Danger of Margin
Trading in Stock Marketslournal of Urban Health92(5), pp. 995L006.

Lv, D. & Wu, W., 2019. Margirtrading volatility and stock pee crash riskPacific-Basin
Finance Journal56(1), pp. 179196.

Rytchkov, O., 2014. Asset Pricing with Dynamic Margin Constraiftie. Journal of
Finance,69(1), pp. 405452.

Rytchkov, O., 2016. Tim&arying Margin Requirements and Optimal Portfolio Geoi
Journal of Finance and Quantitative Analy$4,2), pp. 65583.

Thurner, S., Farmer, J. D. & Geanakoplos, J., 2012. Leverage causes fat tails and clustered
volatility. Quantitative financel2(5), pp. 695707.

Wang, M:C., Cheng, L-Y. & Chou, P-Y., 2016. Effects of individual margin requirement
and risk preference on individual margin tradi@grporate Management Revie8g(1), pp.
69-96.

International College of Business and Technology, Sri Lam



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]

4o 1CBT Annual International
7 CAMPUS - Research Symposium

Al R330

Chapter O
CONSTRUCTI ON

International College of Business and Technology, Sri Lam



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
APPLICABILITY OF BIM TO REDUCE CONSTRUCTION PROJECT DELAYS IN

THE WESTERN PROVINCE OF SRI LANKA
Lokusuriya Y.C!, Sivarajah K2
i verpool John Moores University
2Faculty of Engineering & Construction, International College of Business & Technology,
Kandy, Sri Lanka
yclokusuriya@gmail.com

Abstract
This research focuses on evalwuating the appl
in addressing construction projectndelsaygawie

the potenti al benefits, chall enges, and str
random sample of contractors in the Wester:!
guestionnaire survey. Amongvetgvioougisaldi ss
robust scientific evidence. Whil e other stu
BI'M and how to reduce project del ays i n sev
views on the practigcdlnfappnaitc @tni ovodeafl | Bamigl dq
reduce building project delays in the pecul
findings reveal a | ow | evel of BI'M adopti or
experience, s$ramoeé ngogapangeesand financi al

recommendations to promote BIM adopti-on, s u
sharing platforms, training initiatives, and

KeywaBds!l di ng MaodelrimangonConstruction Projec
Province

Il ntroducti on

Sri Lanka construction industry. ®&n6&GO&OPI anda :
the generation of employment is nowgftoinbet
Centr al Bank of Sri LantkacdrO&R20)c¢ct it he IGD®Pu ST
at ar-®8wnat 4end of 2019, making it the 4th | a
But according to Gl obal Dastta,y twhe cdhr iwalsa pk @ j
a growth of 9.2% is now forecasted to have a

Even before the financi al crisis, evdi dently
sustainable industryy whsepnecdonosfi deerpmagj & cte. d
i mportant that the construction industry ad
have been used in other parts of the worl d i
techni qgues amnan tkkee hinde¢ mtgii feised as | ean constr
model ling (Tauriainen et al. 2016) .

BI'M is a method for creating and handling in
|l ife span. As part of t ha se mtratciesmns ,o0fa eweorrydi
built object is created using suitable techi
productivity, and | evel of management whol e
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cess. (Hami | ,022021; Thiiasngdiegti tall. ,dexcr i pf
uctured datracwi 8BID mofded mat isoeh as details
executi on, and the handover. Though it
traliaousea@Bl Mari ous benefi@sadapted@l 1t o,
refore, this study plays a vital rol e si.
ut building project delays in Satekanmnha' :
bility of BI'M as a Lean Construction Tec
bl ems and i mportant I nsights for increasi
Lanka.

ectives

To find out how BI Mrcoane cte ddueclea ycso nisnt rwiecst ti
Lanka.

To i dentify the perception and knowl edge
professionals regarding BI M.
To identify the barriers to Iimplementing

To proemacendati ons based on the findings.

hodol ogy

s research follows a positivist research
ervable and medasrablgeueddat annédnter seatr vey
icientlfyroccml|ldercdt rduiacttai on contractors in
junction with the chosen positivist rese
wbal l sampling strategy was i mplemented
ticalavhgt within the intricate network
re existing industry connections facilit
pondents -hased hguesnttieomneati r e s ur viewos . T
tions, one for demographic information a
ays, Buil ding I nf ormati on Model Il i ng ( B
| ementati on. Li kert scal e-eqquesdt igoagst yweeoe
pondent s’ opinions. Data analysis was per

comprehensive examination of BIM' s potenti al
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Reswhd sDi scussi on

50

40

30

Count

20

Mo Yes
Work Experience in the Western Province of Sri Lanka as a Contractor
FiguWer k Experience of the Respondents in t
(From SPSS Anal ysi s)
A total of 54 anonymous surveys were coll ec:
di stributed online. Howeverd ffroaum tohe tahrea lsyus

as seen from the
Fi gudr emumber of respondents has no experienc:¢
contractor.

Bl MaaTowlreduce Constructin oWe Ptreor refcR & dDweil maymsk a

Tabil-€he Average Agreement Level of the Respc¢
Causes in the Western Province of Sri Lanka
# Common Oalsags in the Wester Me an
Agr eeil
Leve
1 Construction project del ays 3.78
scheduling in the Sri Lanka
2 Construction project del ays 3.83
t hSer i Lanka construction ind
3 Construction project del ays 3.67
Sri Lankan construction ind
4 Construction project del ays 3.76
changes in the Sri Lankan c
5 Construction project del ays 3.64
updated shop drawings in th

Tabbbows the average | evel the respondent s
agreed to the common delay causes in the Sr
l evel wasi SLe skteerdd osncal e and the avdr aogveerof3,e

meaning that respondents have agreed that t
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construction sector. However, fortunately, t
al most all the causes above can be mitigated
Peeption and Knowledge of the Contractors 1in
BI'M and Barriers in I mplementing BIM
80.0% Have you
ever actively
worked on
the BIM
aspectofa
construction
60.0% project?
Eno
Wves
E
[
% 40.0%
o
20.0%
- 4.3% I4.3%|. l
' Mot Familiar 2 3 4 Highly
at All Familiar
How familiar are you with the concept of Building Information
Modelling (BIM)
Fi gu4Feami Il i arity to Concept with Bl M, Clust
Actively Worked i n t hoem BI PV SA sApneaclty soifs )a
Have you
s workedyon a
construction
project
which uses
BIM to
60.0% enhance the
workflow?
Mo
- Wves
[
§ 40.0%
200%
0%
Mot Familiar 2 3 4 Highly
at All Familiar
How familiar are you with the concept of Building Information
Modelling (BIM)
Fi gukfami |l i arity to Concept with BI M, Clust

Wor ked on a Construction Project Which U
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Familiarity to BIM is proportiom&tead tom tthe B
aspect of a project or whether a contractor
BI' M. According to results, it i's evident th

province has not wor kedndrn wdrekeBd M ma sg exd n tf
which uses BI'M to enhance the worfkd miolwi. armiht w
the concept ofFBg Wandedigsiegen iby .t he

When discussi misg ktnhoew!l iemdjiev itdouvaa r d s BI M, It [
competency of the individual regarding Bl M.
Tabwas identifiiebdi kerougltaael The average ¢
measured at 1.50. Therefore, it can be seen

Western Province of Srpraponktai osatvelry t oev, k&

TabiliARver age Competency in BIM (From SPSS Ana

# Competency Category Aver a
Compet
1 Competency with 3D modellinll. 68
2 Competency with planning th|1.50
model BI u D
3 Competency with extracting 1.30
with coordinated 3d model s?
4 Overall Competency of BI M 1.50
There are several reasons identified for why
withicmntheactors in the Western Province of S
as |l ack of awareness and understanding regar
are not well known or wunder stoondceipnt Srni Srain kL
and the I imited industry adopti ¢&¢nmngamae impl en
) i
BIM

B Highly Unaware
Unaware

W teutral

M Aware

W Highly Aware

30

20

Count

[0S I -

Hihgly Unlikely Unlikely MNeutral Likeby Highly Likely

Likelihood of the comapny investing in BIM given the fact that initial
investment is very high

Fi gw+lei kel i hood of the Company I nvesting in
(From SPSS Anal ysi s)
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Furthermore, reluctance of the company to in
and skills regarding BI'M in Sri Lanka. BI M i
and abilities.

Fi gustows the major s ofbtywatrhee trheastp ohnadse nlit ese n nt
construction projects. It can be seen that
Aut odesk AutoCAD in their projects, whi ch i ¢
supports manual unpdd actoeosr, d icnoaltliaobno raamtoinogns ta pr o
be more difficult. Therefore, l ack of 3D soc

i mpl ementation of Bl M.

80.0%

B0.0%

40.0%

Percent

20.0%

— —
% 1.9 1.9
Autodesk Autodesk Autodesk Autodesk Autodesk Autodesk
AutoCAD AutoCAD, AutoCAD, AutoCAD, AutoCAD, Revit
Autodesk Autodesk Autodesk Autodesk
Rewit Rewit, Revwvit, Revwit,
Autodesk Autodesk Autodesk
CWVIL3D CIWIL3D, MNavisworks

Autodesk
Mavisworks

Major software used in the construction project

Figum™aj or Software used by the Respondents
SPS®SakAysis)

The final barrier that was identified in the
academic institutional support and the | ack
provided by academic minzattoans onasndpgovessme®
can have a significant influence on the acce
institutional supporrtel astuecdh eadsu caant iadrs,e ncceer toif
standards, emaleveiopgeent hof BI M capability i
of ficial educat-specpfiogramsai ornd®dl &lour ses of

evi denkiegdu.rbey vi
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Highest level of
education

Il Bachelors Degree

M Higher MNational Diploma
B Masters Degree
Erva

0%

Mo Yes

During your academics (degree or any other), have you been taught
about BIM?

gu¥rBa M Taught as Part of the Academic Cur
(From SPSS Anal ysi s)

cl ansd oRmecommendati ons

clusion

s research explored the potenti al of Bui
structiayns pirnojSrcit ldeenka's Western Provinc
resear ch, this study identified the c¢cheé
agement and communication and these del a:
otulgeh anal ysis of | iterature, BI'M was iden
ays through i mproved coordination, visual
extensive data analysis, reseags chmoryea
tractors and identifies obstacles, includ
rcoming these challenges requires coll ab
ppurbilviact e cooper ati onn,s ttrou cetnihoann csee cSroir Laannd
ays.

ommendati ons

enhance the i mplementation of Buil ding |
tern Province for mitigating construction
poseidnclTheéser ai sing awareness through edu
ndards, introducing government mandates,
delivering comprehensive traininfgorptrsogr
foster BIM utilizati on, i mprove coll abor

i mately reducing delays and enhancing the
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THE IMPACT OF STRESS MANAGEMENT ON THE JOB PERFORMANCE OF

QUANTITY SURVEYORS IN THE CONSTRUCTION INDUSTRY
Weerasinghe V.B, Guruge K!
1Faculty of Engineering & Construction, International College of Business & Technology,
Kandy, Sri Lanka
vishbhagya678@gmail.com

Abstract

Employeesre an organization's most valuable asset in overcoming competitors by developing
competitive advantages. As a result, organizatiane been struggling control workplace
stressto improve employee performanceHence the study was primarily concernédt o
investigate relationship betweeatress managemenind job performanceamong quantity
surveyors in thé&ri Lankanconstructionn n d u.sTherstydy employed a deductive approach
with quantity researclchoiceand a survey research strateijoreover, he study sample
included 85 quantity surveyors from the Sri Lankan construction industry, and data was
gathered using simple random sampliHgnce, he study's findings demonstrated that stress
management was positively associated to job performance aguamgity surveyors in Sri
Lanka. As a result, it can be stated that managing the stress of the quantity surveyor will result
in greater employee job performance.

KeyworCodsastruction I ndustry, Job performance,

| mtoducti on

Work-related stress is a major issue in organizations since liticdaremployee performance

and work satisfaction across the entire organizafMaoVicar, 2003) Furthermore, work
related stress harmed employees' psychological, soadlphysiological welbeing (Ng,
Skitmore and Leung, 2005and it reducegbroductionquality and quantitf{Kawshalya and
Pathirana, 2019) Hence controlling workplace séiss is one of the most challenging
dutieswithin the context of the organization.

TheSri Lankanconstruction industrgxpected.9% annual growth, but encountered obstacles
such as COVIBEL9, foreign currency scarcity, tourism downturn, tax policy changexd
foreign loans, resulting in decreased investmentcmdtruction sectogrowth collapsea in

2022 (Research And Markets.com, 202Zhe constructio industry has provided more than
650,000job opportunities, buthe economic crisis isaused tgob losses, with 100,000
predicted in 2022 Moreover, construction a@npanies are transitioning to projdxsed
recruiting (Wijerathana, 2022)Hence, pb uncertaity led to higher workelated stress
(Caridadeet al, 2022)and lower employee performandédie construction market is predicted

to rise by 5.5% betven 2023 and 2026, drawing investments in transportation, housing,
renewable energy, industrial zones, and touriBorthermore, in order to satisfy market
expansion, the construction business must manage financial resources as well as time.
Furthermore, de to rising demand from consumers and officials, quantity surveyors encounter
difficulty in adjustingmaterial pricing and shortages. Hence, it crepleselaed stress and
performance loss of quantity surveyor. Moreoveeré has been no study undeeakn the

Sri Lankan context to examine the relationship between quantity surveyor managing stress and
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its impact on job performance followinlge Covid19 and economic crisis. Hencedause of

thetheoretical and practical gaipe studyfocused to answebDoes stress management impact

the job performance of quantity surveyors in thel@mkan construction industry?" as the
research questio.he findings of this study are critical for stakeholders in the construction
sector, including HR executives, gomment agencies, quantity surveyors, and academics. It
can aid in the identification of stress management faetthish leads tamprovement of
employee job performance and the expansion of the existing literature on stress management
in human resources.dBernment policies can also be designed to protect thebeigly of
employees.

Met hodol ogy

The study mainly focused o nstrgssnmanagemeagdjob i gat e
performanceamong quantity surveyors in thé&ri Lankanconstructionindu st r y o . Henc
existing theory andnowledgeon stress management and job performance were employed in

the study. Furthermore, the research problem and findings will be defined using current
knowledge rather than own perspectives and ideas. As a resulstully concentrated on
positivist research philosophy. Furthermore, hypotheses were constructed based on existing
theories to fulfill the research purpose, and numerical data was collected and evaluated using
statistical softwaretHence the study was @ntitativebaseddeductive natureesearch work,

and followed a crossectional temporal horizon. The study population included all of Sri
Lanka's quantity surveyors, and 120 questionnaires were delivered to a randomly selected
sampleand collected 85 vali questionnairesAs a resultthe study sample consisted of 85
guantity surveyors from Sri Lanka, and data was collected using a simple random sampling
technique via structured questionnaires.

Results and Discussi on
Resul t s

Demographic Analysis

The study sought to ascertain the association between quantity surveyors' stress management
and job satisfaction in the construction industry. As a result, 120 structured questionnaires were
delivered to randomly selected quantity surveyors in the Sri Lan@astraction industry.
Furthermore, 85 responses were declared valid, resulting in a 56% response rate. Moreover,
the demographic variables were interpreted using frequency and percentage analysis in the
study. Hence, the demographic analysis results fisrstudy are summarized in the table
below.
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Table1: Demographic analysis

Demographic Frequency Percentage
factor
Gender Male 63 74.1
Female 22 25.9
Age 25 years34 years 13 15.3
35 yearsd4 years 63 74.1
45 yearsb4 years 9 10.6
Experience <5years 18 21.2
5-10 years 67 78.8
Education Level Degree 67 78.8
Post graduate 18 21.2
Experience Sometimes 20 23.5
Stress at work Often 65 76.5
Reasons for Workload 15 17.6
stress at work Conflict with co 20 23.5
workers or
managers
Insufficient 22 25.9
support or
resources
Work-life balance 18 21.2
Role ambiguity or 10 11.8
conflict
Strategies Employee 6 7.1
applied to assistance
management of programs
stress Flexible work 16 18.8
arrangements
Wellness program: 13 15.3
Stress 22 25.9
management
workshops or
training sessions
Regular employe¢ 18 21.2
feedback anc
communication
channels
Employee 10 11.8

recognition  anc
reward programs
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According to the findings of the study, the majority of quantity surveyors [74.1%] are men,

and the majority of them [74.1%)] are between the ages of 35 and 44. Furthermore, 78.8% of
guantity surveyors claimed that they have five to ten years of construekperience.
Furthermore, 78.8%declaredthat they have a bachelor's degree, while 21.2% have a
postgraduate degredoreover the majority of quantity surveyors reported that they frequently
feelwork-related stress. Furthe?5.9% of quantity surveyorsported that a lack of resources

or assistance contributes to significant stress in the workplace. Furthermore, 25.9 quantity
surveyors stated that stress managemenkshops or training prograrassist them manage

their stress at work.

Reliability Analysis

The reliability analysis aids in determining the internal consistency of questions about factors

such as stress management and job performance. As a result, the study findings revealed that
Cronbachés alpha val ues r pedotmarte wee 0.880. and s s m.
0.907, respectively. Thus, given Cronbachos
stress management and job performance have strong internal consistency.

Descriptive Analysis
Table2: Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Stress Management 85 2.78 4.86 4.0075 .39982
Job Performance 85 2.78 4.86 3.9840 41539

The mean and standard deviation values in Table 2 were related to variables such as stress
management and job performanétence the majority of quantity surveyors feel that stress
management is an important aspect in improving job performance, as the mean value for stress
management is 4.0075. Furthermore, the mean value for job performance is 3.9840, indicating
that the majorityof participants believe that stress management practices can improve job
performance.Moreover, the standard deviation values relatagiables such as stress
management and job performan89982 and .41539 respectivelks a result of the low
standard dviation, data points from this study are grouped around the mean value.

Correlation analysis

The correlation analysis shows that relationship between the variables such as stress
management and job performance. Hence, according to analysis stress neanhagsmntrong
positive relationship [r=.779**] with the job performance of quantity surveyor in Sri Lankan
construction industry at 0.01 levels.
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Table3: Correlation table

Stress Job Performance
Management
Pearson Correlaticl 779"
Stress Management Sig. (2tailed) .000
N 85 85
Pearson Correlatic.779" 1
Job Performance Sig. (2tailed) .000
N 85 85

**_Correlation is significant at the 0.01 level@iled).

Regression analysis

The R value of the model summary analysis revealed that stress management had a 77.9%
associationwith quantity surveyor work performance. Furthermore, the R squates val
revealed that stress management variation caused a 60.7% variation in job performance
Further ANOVA analysis revealed that the study model is statistically significant at the 0.05
level [sig =.000]. Furthermore, at the 0.05 level, the coefficient table revealed that stress
management has a favorable impact on the job performance [€9§F0fGquantity surveyors

in Sri Lankan constructiomdustry.

Di scussi on

The correlation [r=.779**] and regression analysis [sig=0.000] results revealed that stress
management had a favorable impact on quantity surveyor work performance in the Sri Lankan
congdruction industry. Hencehe previous study used 170 employees who werebamking
organizationto determine the association between stress management and job performance.
Furthermore, the study results demonstrated a substantial association nbestiness
managemenand employee performance leelyY € | ma z More@verDadther study was
conducted as a secondary study to determine the association between stress management and
job performance ahdividuals in various sectors. The study's findings demonstrated a negative
relationship between stress management and job perforr@lticelag, 2020) Furthermore,

the prior study sought to ascertain the relationship between-netated stress and job
performance among Mali employees. Furthermore, the study findings suggested that stres
management practices can be used to improve employee job performance. According to the
discussion, théindingsof this studyconcurredandcontrastwith earlier expert findings.

Conclusions and Recommendati ons

The study mai nl y teoeatiosskiglbetovaestrass neanagemeagdsob i g a
performanceamongquantity surveyors in th&ri Lankanconstructioni n d u s hrougho . T
answering the study research purpose, the correlation [r=.779**] and regression analysis
[sig=0.000] results revealetidt stress management had a strong positive impact on quantity
surveyor work performance in the Sri Lankan construction indudthys, wthin the
construction industry, it is recommended to inmpdat stress management programs, regular
wellness prograsisich as yoga, mediation sessions, and tbailding exercises, create a
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positive work environment, promote a healthy wbié& balance, and provide adequate

resources and supports to managentity surveyorsstress levels and improweir job
performancet construction industry
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Abstract
Thi s study i nvestigat ed -ftrhieenpodtye natlitaelr nat i v
conventional materials in concogée. byhetekp
abundant PLA, RH, and DW wast e resources [
performance of grade 30 concrete was evalwuat
of PLA, RH, and DW. A concrewetmi a OQeSbgw/ of
concrete mixtures were developed by parti al
50%, 100%, and DW in 20% including 0% (contrc
for 7 and 28 days. Compr edsinse tyt mpam @atme,t ewa t
concrete specimens were oOobserved along with
Mat hemati cal connections were developed base
performance of contrensehspecwmers eahdblieshe
gaining a better grasp of the alternatives'
be hel pful for the practitioners and resear
concrete pwamametertsheied efi el d of study.
Keywo€C®semi ssi on, raw materi al consumpti on, C
water absorption, optical mi croscopy
Il ntroducti on
Concrete is a popular building madaemgtarl uoni ide
i ndustrybgbwea -clamraidftisng capacity, l ong struct
mol dability, and affordability. According to
concrete depend on theyparfamehteemeds weanh PO r o
mi crostructure, density of the matrix, and c
According to (Bheel, et al ., 2021) , mor e th
where annual concrete prsoduc(t$atnh iexacreeend s& 1Me
observed that the | ocal sand demand had ex
According to the records of GSMB, the annua
around 10 million cubi c20mRelt)er sAc(cAdrudli magl yt,0 €t
mining of raw materials excee@d5%4pebcéhiage
accountable for sand and gravel mining. (Si
production haidn beacmsnemdeheofm nat ur alé reew dmamnter
that concrete production affects the natur al
growth of population and wurbanization, conti
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incr ement i n demand wil |l |l ead to materi al S C
potential of materi al alternatives.

|l nvestigation carried out by (Bheel, et al .,
causes sevmerses i €Ot hedre Stuated that the <cemen
contributes to 7% of annual gl obal carbon em
generation during production. According to (
causels. 9@y.&«5ger at ptomusi nwiCCh t he current annual
billion xcoomstetl E@0rectly into the atmospher

become the te2kimidtiaggeseetct@O® around thee worl
emi ssi cnawse€Oby concrete production.
(Kajeevan, et al., 2023) observed that the |
Lankan rur al nei ghborhoods with no higher ec
According ,tet( @GHr.i,st2y022) , Pal myra tree conc
million. (Chithranayana & Punyawardena, 201
Lanka, nearly occupying 29% of total agricu
wasitse generated annual |syc aalse ar iccoen spergoudeuncctel oonf.
2022) reported 0.88 million metric tons of r
product over the past two decaeé¢s alin, SRi01Ra
construction industry was identified as the
Lanka. Construction & demolition wastes (C /¢
the construction sites odurpirnog ercetnso v althieo m p& |c
and agricultural wastes such as bagasse, S i
shel |, and glass to partially replace conve
previous redearedhaearls ,( RBOe21) .

According to (Oad, et al., 2018), demol i shec
aggregate alternative. According to (Zhang,
paste on the surface ofctDW nasgga cecquart eh e ttvihese nc
binding compounds hence the old paste infl uece
in microstructur al scale thus microstructur
interfacial transietm osni gznoinfei c(alnTtd)y baeftfweecetn ttht
concrete. (Dil bas & ¢takeér, 2020) reported t
aggregate can be enhanced with the 1 mprovem
had observetdi drheofsubWtin 20% had di minished
that can occur on the properties of concrete

(Aravind, et al., 2020) and (Zhu, et at., 20
can be used to improve ther mal i nsul ation of
According to (Yuhazri, et al ., 2020) , resea
mechani cal properties of concrete as CFRP ¢
capandtgxmaal strength of concrete. (Arol kar,
as a fine aggregate alternative and further
of concrete increased with thea,jnereamlent »01

in RHA reactz2d wietmen€CapO@Old)ducing CSH gel that
He further st:@Gt ed, anhdadoIiw@deins Fien a Hho retxerte,d
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they can be categarhiazte ds hionrwsc lhasgsh R ofzlzyo | asihh c

exceeds >50% (lorliamweee BObund2842) heCpOedao
further observed considerable I mprovement in
to (Hilal,p29tlé)comrmeimetng of hydrati o®SHproduc
needl es of ettringdptreoduxred dmuydthngl poaxfzoCanhdH

cement grains, and -$Hretsr. u cHouw ed ednesveefl toipwsi, tCya
ifmnfl uence the changes in the porosity of conc
The findings of the present research will h e
characteristics of the concrete which part
demol i shed Wastteabtloe amitxaipm oportions for spec

Met hodol ogy

Materials
Two strength classes (32.5N and 42.5N) of P
Lanka for structur al concrete. Ordinary Po

MARI NE cement wunder a strength cl as%7 opH42. !
value was wused.

Pal myra | eaves (PLA) waste generated in the
were dried for 48 hours wunder direct sunligl
open area under uncomwtrdoltloed ood mh ws trioommMm d redn|
Fine ash particles wmrerbtpakbsa byeseeving usi
Uncrushed river sand and crushed coarse aggr
the | ocal Riac&kehusliAd sORHyomemel lcol | BctRad a e
Province. Demol i shed concrete wastes (DW) w
Ragama and hammered. 30 zmo m@mgyr emgat ee mweal
sieving.

Figure 1: Palmyrah (Dried leaves and Leas$h)
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Tablel: Mix proportions of PLA, RH and DW

é‘ PLADDWOHHI
N PLADDW20H H 5
> PLA2DW207H50
> PLAZDWZOR 100 |
N PLAIDW20RHSE
9 FLASDWROR 1100
» PLASDW20R HO
_>{ PLAGDW207 50
!
__>“ FLACDW207-100
Concrete Mixture Palmyra Cement  Water Rice Fine Demolished Coarse
h leaf (kg) (kg or husk aggregate waste aggregate
ash (kg) liters) (kg) (kg) agg(:(e%ate (kg)
g
1. PLAODWORHO - 4.86 2.673 - 7.29 - 14.58
2. PLAODW20RH50 - 4.86 2.673 3.645 3.645 2.916 11.664
3. PLA2DW20RH50 0.097 4.763 2.673 3.645 3.645 2.916 11.664
4. PLA2DW20RH100 0.097 4.763 2.673 7.29 - 2.916 11.664
5. PLAADW20RH50 0.194 4.666 2.673 3.645 3.645 2.916 11.664
6. PLAADW20RH100 0.194 4.666 2.673 7.29 - 2.916 11.664
7. PLAGDW20RHO 0.292 4.568 2.673 - 7.29 2.916 11.664
8. PLAGDW20RH50 0.292 4.568 2.673 3.645 3.645 2.916 11.664
9. PLA6DW20RH100 0.292 4.568 2.673 7.29 - 2.916 11.664
Total 1.458 42.282 24.057 36.45 29.16 23.328 107.892
Total requirement for 7 2.916 84.564  48.114 729 58.32 46.656 215.784
& 28 days (x 2)

Figure 2: Mix proportions of PLA, RH and DW
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Specimen Preparation

Table 1 represents the Mix proportions of |
materials in grade 30 concrete. 150 mm x 150
according to BS 1881: Part 108:1983 6%. parti
RH for sand in 50% and 100 %. DW was kept C C

adopted with =@aememtstaati ovaobér 0. 55. Furthe
PLA6DW20ORHO mi xtures were developed to criti
DWwi th RH and the influence of RH versus sa
prepared including the control (0% . A total
Testing

Compressive Strength
Compressive strengt hweofe ctaesstteedd caotn cargeetse ocfu by
uni ver sal compression testing machine accor
Peak values were obtained from the machine w
#1 1 DOAOOEDBC OE
"E'HHIT AHT 1 H
AT HAM D HI CHH Eq-1

Figure 3: Compressive Strength Test

Water Absorption
According to BS 812: Part 2:1975 testing specifications, average water absorption rates of

concrete specimens were determined at the age of 7 and 28 days according to the formula given
below.

7AOAROI OBPIOET 1

AT AW Eq-2
Density n A H
Density of concrete cubes were determined in
Vol ume of the mold was oplktraistead das d0.1GM3MN7 X
cube mold size. Calculations were carried ou
~ $AT OBOU
A"lD "HI THITHE TR CHH
7 Eqg-3
A U T T HHE Y CHH d
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Optical mi ccdesttopyti aenbe@esting method was us
surface of specimens to investigate the sur
surface area and to i dentifyydt henagefseotf s tdro
speci mens were obtained by MEI JI DK 5000 opt

Figure 4: MEIJI DK 5000- Optical Microscope

Data analysis and Discussi on
Figure 5 illustrates the comp

ressive

was observed up to PLA6DW2O0RHO

integrity performance of DW

PLAODW2ORHS50 (2).
3
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Compressive Strength Distribution
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As expected, a significant i ncrement i n
PLA2DW2O0ORH50 ( 3) compared to the for@mer wit
evident that PLA contains enhancing propert.
deline trends exhibited in PLA2DW2O0ORH100 ( 4)

(6), PLA6DW20ORH50 (8), and PLA6DW2O0RH100 (9)
the predominant variable in the medi um. The
packiinngt he matri x. This argument was furthert
drastic increment i n compr es sgrvaed esdt rdeinsgttrhi bwue
sand in the matrix compared to the 100% RH r
tdh volume ratio of RH influenced the uniform
resulting porous medium | eading to a reduct.i

Density Distribution
3000

2483.95

2500 2245.04

2096.79
1920.1

N
o
o
o

1397.33
1500 1291.75 134677 1290.17

1424.4

Density (kg/m3)

=
o
o
o

500

1 2 3 4 5 6 7 8 9
Sample ID

FigaGrebensity Distribution

Figure 6 representeftdendeasetyampkréeati The a
was obtained3faosr 22488 3d.a%5s kaggned s peci mens.

According to Figure 7, average water absorpt
control (1) after 7 ana0RHH 0d ay2s) , ofPLARDIWMZ @ .R
PLA2DW2ORH100 (4), PLA4DW2ORH100 (6), and P
hi gher water absorption rates. PLA4DW2O0ORH

PLA6DW20ORH50 (8) respectively indicacéedrkow
created -byzedi parmicle distribution of RH ir
in water absorption rate in concrete with th
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Water Absorption Distribution

<
16 <
—

~
n
—
—

<

0

N~

6 9

FigdarewWater absorption distributioc

10.38

I 1031
I .12
I 748
I 815

I 6.74

N 368
N 376
B 194
B 248
B 255
B 268

Average water absorption (%)
o N N o2} oo
B o9
=
B 173
I o2

2 3 4 5
Sample ID

m 7 days m 28 days

Figure 8 exhibits thesrekbastoaesbtp, bdewsehyc

A linear relationship was observed between c
of a concrete specimen increased withs their
evident Vantm&t hat®t herexi stence of a strong
t wo parameters. Compressive strength had re
hence the graphical behavior indicates a |
Alhtough a clear relationship cannot be’ deter
values | adelGldeteveeea t here is a definite corr
parameters. As the density of hhe ptcomar etae es
speci men decreased hence | inear inverse rel a

density paramet er $v.all(uéd shoa tasvti bdeegnet o o rcoomr rt ehlea tRi
bet ween these two parameters.
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(a)
Compared with (a), PLA2DW2ORH50 (b3 ée@waiddemal
that other than improving the bindhung daalgie
voids developed due to the poor graded part.
i mproved under PLA addition in (b).

(b)

Considerably <clear mi crostructur al | ayout w
PLA6DW20RH50 (d) DWNegglrggateangede observed
surface of PLA6DW2O0ORHO in darkened form. it
sand had reduced the void spaces in the medi
dense miceesttuoagumwei form | ayout over the s
shown a similar surface arrangement. Althou
medi um, PLA6DW20RH50 had shown better micros
devel opedasgpeali mesits resembling surface chara
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(d)

Conclusions

Evemcreasing infrastructure demand with the
in annual concrete production causi rsg umaj.or
This study took a step towards the develop
investigating the optimum mechanical perfor
suitable mix proportions of PLA, uRKH.d amd thW
concrete matri x.

PLA acted as a both pozzolanic materi al I n t
mi crostructure.

Al t hough weak |1 TZs characteristics of DWA re
potenti alagagsr eagaccearaslea ernati ve. However, it
for concrete.

Poor grain distribution ninticdotned ep@r onad r mixc rc
The high presence of RH over thedsatfi agecame
particles | eadiSiig st oucésser déeersepf@ent resu
and high permeability.

Reduction of density is favorable for ther me
|l oad appliedr oehudense csamarcdtug edensi ty.

Al toget her, an increase of PLA, RH, and DW h.
30 concrete. compressive strength decreased
the increment of each mix proportions.
Optzend triple mixing (OTM), Arabic gum biop
polymer (CFRP) and Dual Crystallization tech
concrete.
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Abstract

By anchoring the model to the plasticity index and compressive characteristics of soil samples,
the research not only accelerates the assessment process but does so wifitoatising the
precision and reliability integral to infrastructure design. However, in response to the inherent
challenges associated with this conventional approach, this research undertakes a pioneering
journey to present a novel mathematical modelqubte revolutionize the prediction of CBR
values. The overarching objective of this research is to probe into the intricate relationship
between the CBR value and two key soil characteristics: the plasticity index (Pl) and
compressive characteristics. # derived aH 6 'Y T& w0 Oc ® Yand validated

within the studyBy delving into this association, the research aspires to pave the way for an
expeditious and costffective alternative to the tiraatensive and resouradraining
laboratory testingypically employed for CBR determination. The envisaged mathematical
model, once realized, holds the promise of ushering in a new era of efficiency and economy in
the domain of pavement design and construction. As the test results emerge from the crucible
of empirical analysis, the research pivots towards the development of a robust mathematical
model.

Keywords: CBR value, Plasticity, Compressibility, Mathematical Modeling

Introduction

The California Bearing Ratio (CBR) test, conducted by the Calif@aartment of Highways
(Caltrans) in 1929, is still important in engineering and provides information on soil conditions
that are critical to road construction (Caltrans, 1929). Through these activities, we aim to
increase the accuracy of the predictiondeloand contribute to the advancement of
geotechnical tools for the analysis and characterization of soils in various engineering
applications. These investigations of bearing capacity and strength characteristics have
stimulated extensive research to ioyg predictive models and expand the applicability of
tests to a variety of geological conditions.

This study seeks to gain a deeper understanding of the complex relationship between CBR
valuesand soil properties, overcoming the limitations found ievimpus models. Advanced
computer techniques can improve the accuracy and efficiency of soil characterization,
especially in road construction and other engineering applications. By participating in model
improvements, it is aimed to promote more accuraid afficient soil analysis and
characterization in civil engineering projects.

By contributing to model refinement, we aim to facilitate more accurate and efficient soil
analysis and characterization in civil engineering projects. Soil samples from diegiwes
underwent Atterberg limit tests and CBR tests, leading to proposed mathematical models, such
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as 'CBR=0.7 Cu + 8.5" and 'CBR-6.10L - 0.425 PI + 1'. Concurrently, a Mexican research

team focused on predicting CBR models for granular bases, oveding physical and
structural soil properties.
Aim of the Study:
Create the mathematical relationship between CBR&ifprnia Bearing Ratipand Plasticity
index.
Objectives:
1. To conduct a comprehensive literature review on the relationship betweewaigR
and plasticity index.
2. To collect a representative set of soil samples from various locations.
Conduct laboratory tests to determine the plasticity index and other relevant soil
properties, such as Atterberg limits, grain size distribution, and uneistontent.
Perform the CBR test on each soil sample to obtain their corresponding CBR values.
Analyze the collected data to understand the variability and correlation between the
plasticity index and CBR values.
3. To develop a mathematical model that elsthbs the relationship between CBR values
and plasticity index
4. Tovalidate the developed mathematical model using independent field data and series
of secondary data
5. To provide recommendations and guidelines to geotechnical engineers on utilizing the
mathematical model for predicting CBR values based on plasticity index.

Unveiling the Complex Relationship between CBR and Plasticity Index in Geotechnical
Engineering

It underscores the interconnected nature of soil properties and the need for a comgrehensiv
understanding of plasticity in geotechnical analyses, emphasizing the indirect influences that
plasticity may exert on broader soil characteristics.

In a case study conducted in Akwa Ibom State, Bassey et al. (2017) examined the correlation
between CBR a&lues and index properties of soils in the region, with a specific focus on
plasticity index variations. The research underscored the importance of considering regional
variations in plasticity when assessing CBR values, contributing to more accurate and
applicable engineering solutions, especially in the context of the specific soil properties
prevalent in the Kolkata region.

The study emphasized the importance of plasticity in determining the mechanical behavior of
soils, offering insights into CBR valu@sspecific soil types, especially those characterized by
fine-grained materials. Amidst the multitude of soil properties, the plasticity index (PI) has
emerged as a key parameter influencing CBR values, sparking extensive research endeavors to
unravel tle nuanced interplay between these two factors. The research aimed to create a
practical tool for preliminary project assessments in geotechnical engineering, emphasizing the
significance of readily available index properties, particularly plasticity, edipting CBR

values.
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Methodology

Data Collection

Data collection forms the empirical backbone of our research, and as such, meticulous planning
and execution are essential. This section provides a comprehensive overview of the steps
involved in datacollection:

Collect soil samples from various locations:

Soil samples are obtained from a variety of geographic locations, each representing distinct
soil types and compositions. The selection of diverse sample sites ensures that the dataset is
representative of a wide range of soil properties and characteristics. These soil samples were
collected with attention to factors such as geological conditions, land use, and local variations.
Perform laboratory tests for the plasticity index:

To accuratly determine the plasticity index, laboratory tests were conducted. The chosen
method for assessing plasticity was the Atterberg limits test. This method is renowned for its
precision in delivering reliable plasticity index values. The test comprises threcal
components: the liquid limit, plastic limit, and plasticity index. These parameters are
fundamental in characterizing soil plasticity. It is carried out after the sieve analysis (ASTM
C136) testing.

Casagrande's method, outlined in "ResearctherAtterberg Limits of Soils" (1932), is the
global standard, detailed in codes like ASTM D430@1. This test determines the moisture
content at which soil shifts from plastic to liquid. Adherence to standardized methods ensures
consistent and reliablassessments, contributing to soil mechanics understanding and
applications.

Conduct CBR tests on soil samples:

Each soil sample undergoes California Bearing Ratio (CBR) testing to obtain the corresponding
CBR values. This process adheres rigorously todstalizved testing protocols to ensure the
accuracy and reliability of the CBR results. The testing phase includes meticulous control of
variables such as compaction, loading conditions, and sample size to guarantee the consistency
of results.

Record and dagment the data:

The data obtained from the laboratory tests, encompassing plasticity index values, CBR values,
and other relevant soil properties such as grain size distribution and moisture content, are
meticulously recorded. This comprehensive data wohecuation is indispensable for
subsequent analysis and model development.

Data Analysis

The data analysis phase is a pivotal aspect of our research, as it enables us to draw meaningful
conclusions and derive insights from the collected data. This semtitines the detailed
procedures of data analysis:

Data examinationThe collected dataset is subjected to a thorough examination, involving both
exploratory and descriptive analysis. This initial step allows us to identify any obvious trends
or patternsn the relationship between the plasticity index and CBR values.

Statistical techniquesStatistical techniques, including regression analysis, are applied to
guantitatively describe the relationship between the plasticity index and CBR values.
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Regression galysis, in particular, is a powerful tool for modeling the dependencies between

variables and forms the basis for the mathematical model.

Exploration of correlations and dependenci€orrelations and dependencies between the
variables are meticulously pbored. This process helps us gain deeper insights into the strength
and nature of the relationship between CBR and plasticity index. The resulting correlations
provide valuable information that further supports the development of the mathematical model.

Mathematical Model Development
The core objective of our research is to develop a robust mathematical model that can predict
CBR values based on the plasticity index. This section delves into the details of the model
development process:
Model formulation:Leveraging statistical methods and mathematical equations, we work to
formulate the relationship between the plasticity index and CBR values. This formulation is
the cornerstone for our predictive model. Various mathematical models are considered, with
the ultimate choice being based on their accuracy and fit to the collected data.
Calibration and validation: The model goes through a crucial phase of calibration and
validation using the collected dataset. During calibration, the model's parameters are
meticulously adjusted to ensure precision and reliability in predicting CBR values. Validation
is vital to assess how well the model performs with data it has not encountered during the
calibration phase. This iterative process is pivotal in refining the nimdethhanced predictive
capabilities.
Refinement and iteratiorThis iterative approach makes the model that predicts CBR values
based on the plasticity index robust and reliable. This model development stage also includes
the application of a regressicanalysis approach to predict CBR valusssed on soil
properties. To predict the CBR value, a multiple linear regression model is selected that
considers the plasticity index (PI) and other relevant soil properties as predictor variables.
Fl4 8 L 8
Where CBR represents the predicted CBR value
coefficients, and Xto X» are other soil properties. The model is trained using preprocessed
data and optimized through feature selectiechniques to identify the most significant
variables contributing to CBR values. This method ensures that our predictive model is both
accurate and efficient.

Model Evaluation

The performance of the developed mathematical model (Figure: 1) is evaigatedsly to
ascertain its accuracy, precision, and reliability in predicting CBR values based on the plasticity
index. This section outlines the steps involved in model evaluation:

Comparison with field datathe model's predictions are compared agactsi&hfield data and
independent validation datasets. This direct comparison is crucial for assessing the accuracy
and reliability of the model's predictions.

Assessment of model performancehe evaluation process includes a comprehensive
assessment of ¢hmodel's performance, taking into consideration metrics such as mean
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absolute error (MAE), mean squared error (MSE), aisdrared values. These metrics provide

a quantitative measure of how well the model aligns with the actual CBR values.
Identificationof limitations and improvementBuring model evaluation, we also identify any
limitations or discrepancies. If necessary, we suggest modifications or improvements to
enhance the model's performance and predictive capabilities. The developed model is give
below. Upon inputting a Plasticity Index value within the range of 17 to 21, the corresponding
CBR value is generated through the derived equation.

Enter Pl value (17 to 20)

Calculate CBR  Clear

Main Menu

Figure 1- Software Model Interface

As an example, when we enter the Plasticity index value asig&utomatically calculating
the CBR value from the found equation and generates the relationship between CBR and
plasticity index by a graph as it is shown below (Figure: 2).

Relation Ship Between CBR & PI

near ( CBR)

Figure 2 Software Model Value Results Interpretation
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Results and Discussio

The developed mathematical model, expressed as CBR/884 x Pl + 30.58, underwent
thorough validation using a distinct dataset, revealing minimal discrepancies between predicted
and founded CBR values, with error rates ranging 081747 to 0.0119® The negative

slope €0.7984) indicated a downward trend, affirming the anticipated negative correlation
between CBR and plasticity index in geotechnical engineering. The intercept (30.58)
represented the starting point of the linear relationship, enzohgdts role in accurate

predictions.
Fll4 8 e 8
ottt
« O 8 e -H—

Validation analysis demonstrated the model's practical applicability, with relatively small error
rates validating its pesfmance on new data. Quantitative metrics such as MAE, MSE,-and R
squared values provided a nuanced assessment, contributing to a comprehensive evaluation.
While the model showed validity within the specific plasticity index range in the dataset,
caution vas advised for extrapolation beyond observed values. The research's implications for
geotechnical engineering practices, particularly in highway construction, were underscored, as
the model provided a valuable tool for predicting CBR values based oncipjastdex,
emphasizing the importance of considering plasticity characteristics in geotechnical analyses.

Tablel - CBR & Pl Values

CBR Pl As per Linear Equation | Error Rate
16.85 17.45 16.64792 0.011993
15.75 18.23 16.025168 -0.01747
15.65 18.61 15.721776 -0.00459
15.58 18.74 15.617984 -0.00244
15.53 18.84 15.538144 -0.00052
15.49 18.91 15.482256 0.0005
15.34 19.02 15.394432 -0.00355
15.33 19.16 15.282656 0.003088
15.27 19.28 15.186848 0.005445
15.25 19.33 15.146928 0.006759

A set of primary data is given in the table 1 above for the validation through the derived
mathematical model. Soils with high plasticity indexes (high PI values) have a wide range
between the plastic and liquidity limits (Figure 3). These soils can umd&gnificant
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deformation and have higher wateslding capacities. Understanding the relationship between
plastic limit and liquidity limit, as expressed by the Plasticity Index, is essential in soil

classification systems and is valuable for assesssng'a engineering properties.

Plasticity Limit VS Liquidity Limit

0 5 10 15 20 25
Liquidity Limit

Figure 3- Plasticity Limit and Liquidity Limit Relationship for Validated Data Set

CBR value Vs Dry Density

17
16.8
16.6
16.4
16.2

16
15.8
15.6
154
15.2

15

CBR

0 2 4 6 8 10 12
Dry density (g/cm3)
Figure 4- CBR Graph for the Validated Data Set

In general, there is a correlation between CBR values and dry density (Figure 4), although the
relationship can be influenced by various factors. Above Figure 4 has given the variation of
CBR Vs Dry Density values for the primary data set to get a goaerstaciding of the sample.

Steps to Find Error Rates Referring to the Validated Data Set:

1. Substitute each value of "PI" into the equation CB& 7984 x Pl + 30.58" to calculate the
predicted values of 'CBR'.

2. Subtract the predicted values of "CBRmM the founded values of 'CBR" to find the errors.
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3. Divide each error by the corresponding value of "CBR" to calculate the error rates.
"CBR =16.85"and 'PI=17.45".
Substitute "PI = 17.45" into the equation:
CBR =-0.7984 x 17.45 + 30.58
Calculatethe predicted value of 'CBR".
CBR =-0.7984 x 17.45 + 30.58 = 16.64792
Error = CBR- BR = 16.85 16.64792 = 0.20208
Ol i €O ‘%n%&p PWWO

Relation Ship Between CBR & PI

17
CBR =-0.7984X%P| + 30.58
) R® =0.9261

16.5
(o

m 16
]

15.5

15

17 17.5 18 18.5 19 19.5
Pl
CBR Linear [ CBR)

Figure 5- Relationship between CBR and PL

In the equatiod 6 'Y T& wP 0 00 ® YPec T8 ¢ T eepresents the slope of the line.

The slope is a measure of how steep the line is. It indicates the rate at which the dependent
variable of CBR changes with respect to a change in the independent variable of Plasticity
Index. In other words:If the sbpe is positive, the line slopes upward from left to right,
indicating a positive correlation between CBR and Plasticity Index. An increase in Plasticity
Index corresponds to an increase in CBR.

If slope is negative, the line slopes downward from leftrigiht, indicating a negative
correlation between CBR and Plasticity Index. An increase in Plasticity Index corresponds to
a decrease in CBR. If slope is zero, the line is horizontal, indicating no change in CBR as
Plasticity Index changes. The variable58in the equation is the CBRtercept, which is the

value of CBR when Plasticity Index is zero.

Validation Analysis:

The provided data presents a validation analysis for a linear equation expressing the
relationship between California Bearing Ratio (QBIRd Plasticity Index (P1) referring to the
equation:p |4 8 FE 8
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Model Accuracy:

The linear model aims to predict CBR values based on the Plasticity Limit, with coefficients
0.7984 as the slope and 30.58 as the intercepteghition is used to calculate predicted CBR
values.

Error Calculation:

To validate the model, the errors are computed by subtracting the predicted CBR values from
the founded CBR values. The error rates are then calculated by dividing each error by the
comresponding founded CBR value.

Evaluation of Error Rates:

The error rates in the given data range frOm1747 to 0.011993, indicating relatively small
discrepancies between the predicted and founded CBR values. This suggests that the linear
model provides reasonably good fit to the data.

Slope Interpretation:

The slope 0f0.7984 signifies the rate of change in CBR concerning a change in Plasticity
Index. With a negative slope, the line slopes downward from left to right, suggesting a negative
correlation between CBR and Plasticity Index. This implies that as the Plasticity Index
increases, the CBR tends to decrease.

CBRIntercept:

The intercept of 30.58 in the equation represents the CBR value when the Plasticity Index is
zero. This may not have a dirgidtysical interpretation since the Plasticity Index is typically a
positive value, but it is a characteristic of the linear model.

Correlation and Causation:

While the correlation between CBR and Plasticity Index is captured by the model, it's important
to note that correlation does not imply causation. The linear relationship may suggest an
association, but causation should be established through further investigation.

Range of Plasticity Index:

The model's validity may be influenced by the range of Riastndex values in the dataset.
Between 16 to 21 range of Pl can be apply to this program. It is advisable to ensure that the
model is applicable across the relevant range of Plasticity Index values encountered in practical
scenarios.

Conclusion

In condusion, this research delves into the intricate relationship between California Bearing
Ratio (CBR) values and soil plasticity characteristics. Commencing with an extensive literature
review, we navigated diverse studies, emphasizing the importance amagittal modeling

in comprehending geotechnical nuances. The empirical foundation involved meticulous soll
sample collection from diverse locations, with laboratory tests revealing insights into plasticity
index and grain size distribution. Data analysisailed nuances in the relationship between
plasticity index and CBR values, guiding the formulation of a predictive mathematical model
through multiple linear regression. The resulting equation demonstrated a negative correlation,
aligning with geotechnal expectations. Model evaluation, marked by small error rates and
guantitative metrics, validated its accuracy. The developed model emerges as a practical asset
for geotechnical professionals, offering a quantitative tool for deers@king in soll
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engireering. While acknowledging limitations, including dataset dependence and the need for

ongoing refinement, this research paves the way for future considerations, suggesting
expansion of datasets and exploration of additional influencing factors. Ultim#tedy
research serves as a catalyst for ongoing exploration and refinement, contributing to the
dynamic landscape of geotechnical engineering.
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Abstract

The depletion of natur al aggregates I n var
materials ftomcseseaipmabiuet i on. This study i |
coal bottom ash (CBA) as a Ssubstitute for
aggregates in |lightweight <concrete, aiming t
constran demands. The research examines the
on the mechanical properties and workabil i
controlling negat icveemeenftf ercattsi ot hardo uugshtt nveast esr.
was t o deter mi ne an oppteirnfaclr mamnx e désgn wdio
incorporating CBA and recycled gl ass. Ni ne <c
with four setmenatratwat ef 0O.45taadobnbt B&Eb .
i ncrement al increase of CBA and crushed gl as
both sets of mixes. The overall concrete gr
ratio). This study demosnisve astterse n chtahh ftohre loipg
was achieved at an 8% substitution rate. Not
evident following a 12% substitution, sugge:
t he face ofurdalmi aag grhe gt ens:a.t

KeyworlCd sl Bottom Ash, Recycled G{ ass, Light
Cement Rati o, Natural Aggregate Depletion.

|l ntroducti on

I n a world where concrete is the backbone o
| ooms on 4thhee khdeoerpilzean on of natur al (aEg garveeguatle
& Vijaya,As2l3)iessgmowt apdyprohecdemand for

escal ates, casting a shadow on t(hSansjuisttha,i neatk
201(5Agr awal , .et al ., 2017)

Anot her concept t hat requires attenti on S
component in modern engineering, the call fo

of withstanding the test of t ibneec owheisl ee vneirninm
ur gémMobus a, e{Bajan, 2061 hlus,, ZXTBAO)and recycl e

potential to transform |ightweight conerete
This research aims to explore the potenti al
concrete, focusing on their |impact on compr
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adjust ment 4 cietmmetnhe rwat er to cehteol s panenachi
desired compressive strength.

Il n a world driven by the need for electricit
generate powWerdgl obal Howalveyr , 2@ h3 s psogrbbi
waste in the form of fly ash and coal bott
environment al consequences-fitaeadStrhelLmalk ap e wd
staggering amount of bottam eaesnhviironprend ade d
remains | argely (u@iunsheadn ,a nedt) ayls.c,am @ Tadi s al
waste materi al, rich in sildhtangnerobseessvastth
industry if h a(r Sraevsisteda , B y X Oelepil weliyng ri ver S
concrete producti on, coal bottom ash can pr
environmensg abutchall d @ nrgeeduci ng thAl demanda¥f oy
Anot her critical aspect of sustainable concr
waste gl ass. L acrognes uvnoel ru ngel sa sosf bpootsttl es ar e di
with minimal (ktiecgc&ilR@Dywert,& Ra0mz5 ), et Talu.s, 2
unl ocking the potenti al of recycled gl ass
captivating journey in semarmrkallbeéestcoasgtuc
angul ar s hfapieendlhyl saletceor nati ve can boost <co
resist compressive forces. Beyond its perfor
landfills, redugceandobhsstrowsi andarzlgihng aest
(Petrella(Skt &l Zh.e@20,/7)2007)

Despite the progress in exploringoapdbeanang
CBA and recycled gl ass i n l i ght wei ght conc
investigation. This research aims to bridge
combines CBA as a substitutesdoasfaneepbgce
coarser aggregat e. The findings of the res
practitioners to further enhance the streng
applications.

Mat erancé | Blet hods

This crheswaasr applied research based on an ex|
directly explore and analyze the effects of

of lightweight concrete by conducting invest
Constituent naterials

The Constituent material s empl oyed i n the

production are |isted in Table 1.
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Tablt eConstituent Material s
Mat er | Descripti
Cemen OPC Gr ade
Specific Gr
Bottonm SpecGQrfaivci ty
Finer than
Recyc| Size 497 Smr
Gl as g
Mix Design
Concrete of M15 Grade was formulated with a
cement to two parts fine aggregate to four p
usi ng -aemeartterrati o of 0.57 in accordance wit
Mix Proportions
A tot al of nine concrete mixtures were prepa
designated as t he control, whil e t he rema
systematically varying the pemgeéemipgade ® mo 4 %C &
For each percentage variation, two batches o
cement ratios of 0.45 and 0. 375. Details of
Tabl e 3.
Table 2: Summery of mix proportions
Specimen | W/C Bottom | Recycled
Number | Ratio Ash Glass
(%) (%o)
Control 0.57 0 0
S-1-1 4 4
S5-1-2 3 8
0.45
S5-1-3 12 12
S-1-4 16 16
S-2-1 4 4
S-2-2 8 8
0.375
S5-2-3 12 12
S-2-4 16 16
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Table 3: Detailed Mix Proportions

Aggregates Coal Recycle
Specimen Cement | Water Bottom Ash Glass
® | &Kp | Kg) (Kg)
Fine (Kg) | Coarser (Kg)
Control 3.86 2.20 8.59 19.32 0.00 0.00
S-1-1 3.86 1.70 8.25 18.55 0.34 0.77
S-1-2 3.86 1.70 7.90 17.78 0.69 1.55
$-1-3 3.86 1.70 7.56 17.01 1.03 2.32
S-1-4 3.86 1.70 7.21 16.23 1.37 3.09
$-2-1 3.86 1.40 8.25 18.55 0.34 0.77
S-2-2 3.86 1.40 7.90 17.78 0.69 1.55
$-2-3 3.86 1.40 7.56 17.01 1.03 2.32
S-2-4 3.86 1.40 7.21 16.23 1.37 3.09
The cement, water, fine and coarse aggregat
precisely weighed using an electronic balan
specific W C ratios. Thgeurne xli,n gt oporko caepspsr,o Xiilnhe

to achieve a uniform mixture.

Time (Min)
Add Fine and Coarser Aggregate
with a little bit of water

Mix the component

Add Ordinary Portland Cement

Mix the component

Add half the Water

Mix the component

Add the remaining quantity of water

Mix the component

Add CBA and Recycled Glass

Mix the component

End of the mixing process

Figure 1: Specimerpreparation procedure:

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
Test Procedures
Wor kability Test

The vadbtseorr bing nature of coal bott onteamsehntand
rati o on each speci men wer et eesvtal uadtltedar itnhgr ot
C143/ C143M guidelines. Each specimen under we

mould with 8 in. base diameter, 4 inches. to
Compressive Strength

The pri mar yhiosb jreecsteiavrec hofwats t o i dentify the
compressive strength; thus, this test was c«
foll owing ASTM C39/C39M guidelines-moAfitderd on
and waetrde runttitlayt mehe2n8 t esting occurred. This
a sodbheert Universal Compressive Strength Mac
and controlled | oading at a maxi mumtrraotle of

Three cubes per specimen were cast ands t he a
strengt h.

FigRRreTest cube casting and testing

Wet and Dry Unit Density

The research experiment was to create a |ig
wei ght of each specimen needs to be evaluat
weighed using an electronic bal ancwetwiunhi ta
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densities were determined by dividing the we

respective volumes, following ASTM C138 guid

Data Amad yBiisscussi on
The results of the conducted cysclead chl ans t

compressive strength of | ightweight concrete
properties of the developed concrete mixtur
experiment al dat a, key ,trehdddiamgd Icioghrtel an

interactions between varying percentages of
findings contribute to a deeper understandin
higlkerformance cosncirrettehd ooamudtartu otni on i ndust

Wet and Dry Unit Density

The research investigation, documented in F
interplay between different W C ratios with
substitutes for aggregat e, and tNKNet abelsyul ttim
observed decline in overal/l dry density wit/

expectations derived froMmMSt hghc &r 65pe(dWla nhguie,er 2
et. alAM@W9)& Tan,Fu2z@h4&)y more, the observed incrt
decreasing W C ratios aligns with establ i sh:i
backed by detail etdata rmoanl,y sairse atnhdo riorutgenrl pyr edi s ¢
di scussion section of the research report.

Dry Density Of Concrete against CBA and Recycled Glass %
2700
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2400
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% Replacement of CBA and Recycled Glass
B W/Cratio-0.57 @ W/Cratio-0.45 A W/Cratio-0.375 — —Linear (W/Cratio -0.45) =« Linear (W/C ratio - 0.375)

FigBrConcrete dry density: aggregate repl

The inclusion of Coal Bottom Ash (CBA) and

density of the concrete, as demonstrated in
in the dry unit density as theipcopastebBonia
their efficacy in reducing the overal- dens

square values of 0.988 for the 0.375 W C ra
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signify a robust corsrpeladtfiiomihegt wéhen rtelh e avwa il

Analysis of the graphical representation of
l ines initially were higher than the control
CBA amnclrac gl ass. However, beyond 8% substi
control i ndi cates the attainment of l i ght wei
and recycled gl ass I n reducing the dry den
characteristics i def€Chooed& Ng wphabacyhi 2eQnda3b)lietse r
efficient packing within the concrete mixtur
l i ght wei ght addi tniivieisc,a nacfef iirnmidnegv etlhoepiirn gs isgu s

sound | ightweight concrete predict(edhotoo & e
Newman, ( RDADr3i), ¢éWrJiabahy 2&8& 1Bdwards, 2012)

Nevertheless, 1t iIis crucilementndtWd Ct)hatatti loe
the concrete's strength properties | eads to
conventional concrete. This underscores the
l i ght weight properties and preserving the |
meticulous equilibrium must be achieama¢cecrbatl:
and the optimization of the W C ratio to at
minimizing the overall density of the concre

Wet Density Of Concrete against CBA and Recycled Glass %
2700 ,

T 2650 )
~ [,
o = e
® 2600 [ T—=-_ :\ .............. y = -882.5x + 2637 R2=0.9731
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2 2500 y = -882.5x + 2622 R2= 0.9752 T e "
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[ ]
52450
Q
g2400
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% Replacement of CBA and Recycled Glass

B W/Cratio-0.57 ® W/Cratio-0.45 A W)/Cratio-0.375 — —Linear (W/C ratio - 0.45) +++++++ Linear (W/C ratio - 0.375)

FigBrConcrete wet density: aggregate repl
The wet unit density demonstrated a s-imilar
square values of 0.975 for the 0.45 W C rat
Figure 4. I n contrast, to driynfclounecnrceetde ,b yt hfea
wor kability, consi stency, and the amount of
with the increased addition of CBA and recyc
nature, which fadihhnhndatessadmosel ¢gi ppeked coO
As a result, the wet concrete experiences |
and the overall di stribution of l i ght wei ght
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increase inwwdth driet deeenciateynti { W IC§g wattero i

concrete's improved wor ka(bvVarinmay( FRen0de Bdxejcir ie,a ses
2007)A | ower W Ctneatri gapntomdteepalt&ki ng and a
thereby reducing the presence of air voids i
wet unit density as a result of the more con

Under st andriincga ctiheess ei si ndr uci al in ensuring th
fresh concrete, as the balance between worka
role in determining the overall quality and

Dry Density Trend Comparsion with Respect to the Control Baseline
2700

2650

2600

2550

2500

Dry Density of Concrete kg/m3

2450

2400

8% 12% 16%
% Replacement of CBA and Recycled Glass

0%

EW/Cratio-0.57 [MW)/Cratio-0.45 EW/Cratio-0.375 = Control Baseline

Fi g&reConcrete dry density trends: aggrega

Compressive Strength

As shown in Figure 6, the 8% aggregate repl
unexpectedly higher compressdvkeiserangtad, Tk
demonstrated a gradual i ncrease i n compres
percentage increased, with the peak value

compressive strength was mbeerpedcétotagbs, st
a critical shift from the initially ascendin
di scussed in the discussion section, shedd

compressive str emgqtchr eitre tniixg uirrenovative ¢
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28 Days Compressive Strength Against CBA and Recycled Glass %
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FigbrCompressive strength at 28 days: aggr e

The compression test resul ts, as depicted |
compressive strength at r28& yddysd fgrlamns s4 % utbos t8
notably at the 8% mark which was higher than
in strength is observed from 8% to 16% subst
than the contrio$ oblkeahimar ki ghhighted in Fig
compressive strength iIis due to the reinforci
(CBA) , known for their pozzolanic propertie
enhancedi dintbeanfdi ng within the conctemenmat:r
(W C) ratio promotes more efficient hydratio
the observed surge in compressive strength.

Surprisingly, specofmefs 3Wht bxlai BAN/tCe dr altd we r

compared to those with a W C ratio of 0. 45.
significantly reduced workability at the | c
compaction. Thsecsoer e itnhdei ncgrsi tuincdaelr bal ance reqt
strength and ensuring suitable workability,
determining both the mechanical performance
Workability Test

The workability test resul ts reveal ed uni f
evidencedslbuynpa hzezdrght except for the control
5.7 ¢cm. The | imited workabil ioffytihe icmdcicec &t iev
suggesting potenti al difficulties in its har
on the factors influencing this restricted
Ssubsequent sections.

The | ow wbsé&abedity bhe speci mens can be att
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the absorptive natur e Anfdr GQadeael, &ad tatd me A g2B0r0{90

properties of the recycldd @lfdes,t ldteh rdfe owlo

of the concrete mixture. CBA, being a porous
l eading to a reduction in the effective wat €
to the sti fdreamtien.g Dif mitlher Icyon t he i1 rregul ar p
hinder the efficient |l ubrication between the
reduced wodrn kg, | ietty al ., 2015)

Mor eover, the elevated ambient temperatur e
setting time of the mixed concrete, | eading
handling and placement of thegcogcrifetret hEhiM4
concrete, which typemadtl yr dntaiso,a 1 emwdcker iwag eirt
t o h-ggaee counterparts. The inherent desig
exacerbates the issuepopnaenthe nrelhat mvel yekbaow
paste that is difficult to manipulate and co

Compressive Load to Dry Unit Density Ratio Analysis
The analysis of the data highlighted in Fioc

emphagi zihe delicate balance between achiev
minimizing the dry density in |lightweight coc¢
of identifying the most suitable combrnatior
cement ( W/ C) ratio to achieve the desired |
concrete's structural integrity.

Notably, the optimal design is achieved at 8

ratio of O0.45, weeni kedgcadbdkasceyband enhar
Further examinati on reveal s t hat t he 12% CB

preferred, of fering a significantly Jlighter
These trleingdhst sohnedt he cri ti cal role played by
in achieving |lightweight concrete with robus
potenti al to inform future advancememtts oinn |
and sustainability in the construction indus
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28 Days Compressive Load Trend Comparsion with Respect to the

Control Baseline
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Conclusi ons

to dry

Thi s research aimed to determinegether marsde

|l i ghtweight <concrete, ut i iz
recycled glass for coarser

existing |iterature on CBA and

Substitutions on co0mpr ecsesmevnet

density while maintaining co

i ng coal

bott om

aggregaiew ©he s

srtartei nogst. h
An extensive analysis was conductedg wompar.i
those of conventional concrete. The

mparabl e
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recycled gl a
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range. I n contrast, t he 8% iabnid i41% shu lgshteirt uctoi
strength, did not effectively showcase the d
The elevated dry density at t h ecseemelnd v erl ast,i ¢
contributed to this | imitlattitomeshdl dvafsorded @i
' i ghtweight characteristics was within the 1
However, the study encountered | imitations
| ower wor kability, | eadiswgb steoquiempd gp & ro we o mg
strengt h. Nonet hel ess, upon thorough anal ysi

Ssubstitutions were viable without significa
observation hi ghl i glharsi ntghehi ghteentswbdstfiamut ke
enhanced | ightweight properties without comp

Recommendati ons

The below recommendation can be derived bas
present research.

Suggestopdrtions for Grade 15 Concrete: Based
to consider a substitution -caemegret o(f W1QR)% rtet il
Thi s strategic combinati on enabl esi tttheutach
compromising the compressive strength, ensu
process.

Priority Research on Grade @d@pCodncestar chbmplp
focused on Grade 30 conckealdiel ittoy adhldalelsesn g ehse
Grade 15. This dedicated investigation wil!/
l i ght wei ght concrete applications, bol steri.
materi al s.

Exploratioanbo®fi tHitgihem Banges and W C Rati os:

hi gher percentage substitution ranges -in con
cement rati os. This critical anal ysis ai ms
wa ecre ment ratio while maintaining the struc:
|l i ghtweight concrete.

| mpl ement ati on of Advanced Met hodol ogi es:
met hodol ogi es to overcome thecémemnmt artatoines as
enhancing the workability and compaction of
of these sophisticated techniques wil/ str
seamless integrationsofli veghewbughtiognpreie
By focusing on the above recommendations, th

the findings of t his stpuedyf orotnandeahdcght Wwei
fostering sustainadrnd epraanadt ieddd ci ent construc
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INNOVATIVE APPROACHES TO TRANSFORMING EXISTING RESIDENTIAL
BUILDINGS INTO HIGH -PERFORMANCE GREEN BUILDINGS THROUGH
ENHANCING ENERGY EFFICIENCY
Yaparathne I.H.G.Y.M., Guruge K*
!Faculty of Engineering & Construction, International College of Business & Technology,
Kandy, Sri Lanka

udariyaparathna@gmail.com

Abstract

In the construction industry, buildings directly contribute to all major environmental issues.
Therefore, the industry introduced the conc
resources than conventional builgs, and hence can be part of the solution for environmental

i ssues. This research paper investigates t he

mainly focuses on energy efficiency strategies as a pivotal principle within the sustainable
green budding concept. The paper aims to identify and propose viable energy efficiency
strategies tailored to the context of the Sri Lankan existing residential structures. Furthermore,
the study investigates the economic benefits associated with implementingtisuegies,
emphasizing their potential impact on the overall sustainability of buildikrghival research

has been conducted for this stutjoreover, the paper explores the advantages of applying
energy efficiency strategies as an innovative apprdadhg the economic crisis in Sri Lanka.

Keywords: Construction, Energy efficiency, Green Building, Sustainability

Introduction

The construction industry is significant in a country that serves as the bedrock for societal
progress and developmemhdustry contributes greatly to economic growth by generating
empl oyment opportunities and contributing st
Product). Residential building projects play a significant role in the industry, with varying sizes
rangng from smaliscale to largescale developments. The execution of construction projects
involves numerous activities and processes that have the potential to affect the economy,
environment, and society adversely. Therefore, sustainability became popghkindustry

to reduce the economic, environmental, and social negative impacts of construction projects
along with their naturgZabihi, H. ,Habib, F. and Mirsaeedie, L.,2012) The @A Gr een Bui
concept was created whedeveloping residential buildings to achieve sustainability by
addressing energy efficiency concerns in construction, maximizing resources, and reducing the
impact of emissions on the environmdgMousavi et al, 2023Energyefficiency is one of the

key aspects of sustainability in green buildifgdsn, C.M. and Abualrejal, H.M., 2015)
Furthermore, the authors explained that energy efficiency brings several benefits to society
such as managing dreasing energy costs, reducing environmental impacts, reducing the
emission of greenhouse gases, and adding value to enhance the competitiveness of green
buildings. The study used previous research studies, conference proceedings, and journal
articles. Ths research is based on three main objectives. (1) Identify the principles and
significance of the green building concept when developing residential buildings. (2) Study
existing energy efficiency methods and techniques with a focus on their applidal@hkigting
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residential buildings and identify access strategies that enhance the sustainability and

performance of the building. (3) Investigate and propose innovative solutions for addressing
Sri Lankads economic downt uethodsland teehdiquestin ng e
existing residential buildings. Adopting energfficient strategies in the residential
consumption context of Sri Lanka can serve as a potential solution to address the energy crisis
and reduce the elevated costs associated weigg consumption.

Methodology

Data for this study was gathered from diverse sources, including Emerald Insight, Google
Scholar, and ScienceDirect, through searches using the terms "Green buildings" and
"Sustainable buildings.” Subsequently, from theiafiit retrieved hundred papers, a refined
selection process was employed to identify the top fifty most relevant past research papers.
These carefully curated papers were then utilized to conduct an archival research study.

Literature Review

The Concepbf Green Building & and Its Importance

Green building is one of the approaches to sustainable construction development. Constructing
a healthy built environment focusing on energy efficiency resources is the main objective of
the green building conceptAnn, C.M. and Abualrejal, H.M., 2015)The green building
concept concerns specific key areas such as efficient resource distribution, reduction of energy
consumption, reduction of embodied energy, promoting reuse, recyclingiesstand many
more to achieve sustainability. Green buil c
performance buil dingso.

Ibrahim (2017)¥ound that green buildings need to incorporate several key features.

Energy efficiency is often viewed as a fundantal aspect and some organizations consider it

a cornerstone. In addition, other features such as recycled materials, recycled water, and
sustainable equipment contribute to the overall sustainability of green buildings. When
developing a green buildingpnstruction activities and processes should be carried out, taking
into consideration these key factors.

Minimal disturbance to landscapes and site conditions

Use of nortoxic and recycled materials

Efficient use of water and water recycling

Use of energaefficient and ecdriendly equipment

Use of renewable materials

Quiality of indoor air quality for human safety and comfort

Effective controls and building management systems.

NoasMwdPRE

Green buildings provide diverse benefits in environmental conservation, mghididiversity
enhancement, ecosystem protection, and improved air and water quality. Economically, they
reduce operating costs, enhance asset value, and optimipgdiéeperformance. Societal
advantages encompass improved health, indoor air quafhty, caerall quality of life,
emphasizing the comprehensive benefits of green building practices.
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Design principles of green buildings
The green building design process commences
embracing an ecologicapproach that integrates introduced systems with existirgjt®n
ecological functionsThese functions include providing habitat, responding to sun movements,
air purification, and water catchmeiitis is crucial in urbanized areas to bolster biodiversit
and a robust ecosystem. The approach emphasizes creating new habitats on structures to
support diverse species and maintain a healthy enviror(Radtvan et al, 2015)
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Figure 1 : Conceptual Drawing of Green Building

GreenBuilding Rating Systems

Utilizing tools that can assess the sustainability of buildings throughout their life cycle is
crucial in enabling the transition towards a sustainable built environment, considering
environmental, social, and economic aspects.réfbe2, various Green Building Rating
Systems (GBRS) have arisen in the last few decades, and they have been reviewed from
different perspectiveg¢Braulio-Gonzalo, M., Jorg®rtiz,A. and Bovea,M.D., 2022)

Furthermore, thauthors stated in their paper that the initial advancement of Green Building
Rating Systems (GBRS) came with the creating of the Building Research Establishment
Environment Method (BREEAM) in 1990. Subsequently, various international organizations
including the World Green Building Council (WGBC) established in 1990, the International
Initiative for Sustainable Building Environment, and the Sustainable Building Alliance, have
contributed to the development of new tools, applicable worldwide. However, dotine o
Green Building Rating Systems (GBRS) have been progressively adjusted to specific
regions/countries to meet their contextual requirements.

The Green Building Council of Sri Lanka (GBCSL) was established to apply greener practices
in building construton to achieve sustainability (Waidyasekara,K.G.A.S. and
Fernando,W.N.J.K., n.d.)
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Figure 2 : Various Green Building Rating Systems

Energy Efficiency in Green Buildings
Energy efficiency is the key to achieving sustaingpiln green building(Ann, C.M. and

Abualrejal, H.M., 2015) Zeroenergy building is not a realistic solution, but lewergy
building design would be the most possible target to achieve in sustainable building design, as
evidenced by the research conductedZiy, M.H.M. and Ibrahim, N.L.N., 2012)

In addition, the authors stated in their paper that every building requires energy to operate, and
efficient energy management is the most effectiveagah to reducing adverse environmental
effects.

Innovative Approaches to enhance energy efficiency in existing residential buildings.
If a residential building has not been initially constructed with green building principles, it can

be converted into a green building without causing detriment to the existing structure through
the adoption of energy efficiency approaches. Accordirfgno, C.M. and Abualrejal, H.M.,

2015) energy efficiency can enhance productivity and trim down inflation problems. Sri Lanka
has been going through a massive economic crisis and the economy has been suffering from a
severe cris. Simultaneously Sri Lanka has been facing a tremendous fuel shortage due to the
economic crisigfNandy, D., AtMumun,A. and Akon, S., 2023A\midst the ongoing economic

and energy challenges, the Sri Lankan governmentdasstently raised electricity tariffs,
causing significant hardship for the general population. In response to this, addressing the
residential energy crisis through the implementation of energy practices and management has
emerged as a potential solutiqCaldera et al, 2023petermined that Sri Lanka has scarce
indigenous fossil fuel reserves but plentiful solar, wind, hydro, and sustainable biomass
resources distributed throughout the island and the current crisis lraifda presents an
opportunity to reinvent the energy system to one that is based on abundant indigenous
renewabl e energy (RE) resources and able to
approaches and strategies exist for improving the energy etfjc@nexisting buildings. A

few of the methods and techniques are outlined below. Solar thermal panels use energy from
the sun to heat water or air for space heating, providing a renewable and sustainable alternative
to conventional heating systems. Ingdrheating panels utilize radiation to warm objects in

the room, offering a more precise and efficient heating method that requires minimal
maintenance. It is necessary for guidance from professionals to identify the most suitable green
heating method badeon location, climate, size of the home, and availability of renewable
energy sourcegFarghali et al, 2023)Zin, M.H.M. and lbrahim, N.L.N., 2012)stated that
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APhot ovol t ai c usedRo/cpnvertéhe énergy ofdhe sub @irectly into electricity,

without noise or pollution, and with little visual impact and they can be integrated with building
elements such as roof and walls to be more economical. Natural daylight represents a valuabl
strategy to decrease electricity expenses in residential buildings. By strategically incorporating
sufficient welldesigned windows, skylights, and other architectural features, residents can
minimize their reliance on artificial lighting during daylighours. This contributes to cost
saving while enhancing the overall energy efficiency of the building, aligning with suitable and
eccfriendly practices. According f@&nn, C.M. and Abualrejal, H.M., 2015)ED light bulbs,
cumrently experiencing rapid growth which can save energy and less energy consumption which
can achieve energy efficiency effectively in the building. In certain regions of Sri Lanka blessed
with wind resources, harnessing wind energy emerges as a pronukitigrsto address the
nationbés energy <c¢challenges by generating el
successful implementation of this approach relies heavily on the proactive involvement of the
government and other professionals. It is their resipility to spearhead initiatives that
encourage public engagement, provide financial resources, and comprehensive knowledge, and
equip the population with the necessary technology and tools. Above mentioned strategies and
techniques can be implementedthin existing residential buildings without changing the
structures. It is necessary to provide knowledge and awareness about energy efficiency
strategies when implementing these methods and techniques. Adopting these methods and
techniques can gain econimnbenefits while simultaneously improving the ddendliness

and longevity of buildings.

Conclusion

In summary, this research paper highlights the vital role of green building concepts and energy
efficiency strategies in advancing sustainable residemonstruction. The construction
industry's impact on economic and societal growth, particularly through residential projects, is
emphasized. The adoption of green building principles, aiming to alleviate environmental and
social impacts, is crucial. Kegonsiderations in green building design encompass landscape
preservation, resource efficiency, and indoor air quality. The integration of green building
rating systems and a focus on energy efficiency contribute to sustainable construction. The
study's empasis on innovative approaches for energy efficiency aligns with Sri Lanka's
economic challenges, offering solutions for energy crises and sustainability. Identified
strategies, including solar thermal panels, infrared heating, photovoltaic cells, daylight
utilization, and wind energy, provide practical solutions for energy efficiency without structural
changes. The research advocates the widespread adoption of-effierggt methods for
economic benefits, environmental sustainability, and building latygev
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BUILDING CONCEPT IMPLEMENTATION IN  THE SRI LANKAN BUILDING
CONSTRUCTION INDUSTRY
Perera R.P.D.H.R Fonseka G.H.M.K.D.83.
1School of Civil Engineering and Built Environment, Liverpool John Moores University, UK.
2Faculty of Engineering and Construction, International College of BusineSeahdology,
Sri Lanka.

himansal995@gmail.com

Abstract

In delving into the intricacies of implementing green building concepts in Sri Lanka's
construction sector, this research takes a comprehemsreel methods approach. The study
rigorously examines the significance of green leasing, meticulously identifying both the
obstacles impeding its adoption and the factors that facilitate its integration into the industry.
The findings underscore a paramboeed for heightened awareness and knowledge within the
sector to overcome the challenges observed. A crucial revelation is made through the analysis,
emphasizing that for sustainable adoption, stakeholders must bmfeathed and conscious

of the benafs and practices associated with green leasing. While the research successfully
sheds light on these aspects, it candidly acknowledges the inherent methodological limitations
encountered along the way. This acknowledgment underscores the importancetiofyaalo
balanced research approach in future endeavors, ensuring a more nuanced understanding of the
complexities involved in fostering green practices within the Sri Lankan construction
landscape. Striking this balance becomes imperative for the rokaiatmkselevance of future
research in advancing sustainable building practices in the region.

Keywords: Construction Green Leasing Green Building Commercial Options,
Sustainability

Il ntroducti on

Within the everchanging context of Sri Lanka's buildir@pnstruction sector, including
sustainable practices has become essential, calling for a closer look at new strategies like green
leasing(Hettige,et al, 2017) The notion of green leasing presents itself as a viable means of
promoting a more environmtlly conscious built environment, particularly as the
construction industry struggles with issues related to resource usage and environmental effect.
Like many other industries worldwide, the building and construction sector in Sri Lanka is at
a crossroasl where environmental responsibility and economic prosperity must align. The
industry's standard procedures frequently fail to meet the growing issues of resource depletion,
energy use, and environmental sustainability in general. The study centers rotegsagy,

which is a deliberate partnership between renters and landlords with the goal of overseeing
sustainable building operations, in response to this urgent demaldihg (Abdelfattah,

2020).

However, despite the growing recognition of the impartaiof sustainable construction
practices, there is a significant research gap in understanding and implementing commercial
options in the green leasing sector in the Sri Lankan context. This study aims to explore

International College of Business and Technology, Sri La


mailto:himansa1995@gmail.com

Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]
unexplored avenues and highlight how conuiaroptions can play a key role in advancing

green building concepts (Hettiget, al, 2017). To emphasize the originality of our study, it is
important to highlight a unique research gap in the existing literature. Although the global
conversation on gem leasing has gained momentum, the specific challenges and opportunities
in Sri Lanka's construction sector have been less explored. Our research seeks to fill this void
by focusing on the unique case of Sri Lanka, focusing on aspects that are oftetedagle
broader discussions of green building practices (Abdelfattah,2020). By addressing this research
gap, our study not only contributes to the academic discourse but also provides practical
insights to industry stakeholdensplicymakers,and practitioers who wish to navigate the
intersection of economic interests and environmental sustainability in the Sri Lankan context.
This research aints investigate the adoption thfegreen lease concept as a commercial option

to implement green building condspnthe Sri Lankan construction sector.

Research Objectives
To study the concept of green lease and understand its importance to the Sri Lankan building

construction industry.

To identify impediments and adoptions of the green leasing concept

To research the factors that can implement the green lease concept in the Sri Lankan building
construction industry and recommend solutions to reduce the obstacles in implementation.

To develop a framework for the adoption of the Green Lease concept innRari_huilding
construction industry.

The significance of this research lies in its potential to catalyze a paradigm shift within the Sri
Lankan construction industry. By unraveling the complexities surrounding green leasing, the
study aspires to providetakeholders, policymakers, and industry players with valuable
insights. These insights, in turn, can inform strategic decisions, reshape industry practices, and
contribute to the overarching goal of creating a more sustainable built environment in Sri
Lanka. As the nation strives for economic progress, the integration of green leasing practices
not only aligns with global sustainability trends but also positions Sri Lanka at the forefront of
environmentally responsible construction practices. The outcofmgssaesearch can thus

serve as a guiding beacon for transformative change within the industry, fostering a balance
between economic growth and environmental ownership.

Met hodol ogy

To comprehensively investigate the adoption of commercial options &@ngbuilding
concepts in the Sri Lankan construction industry, a mirethods approach was employed.
This methodological framework integrates both qualitative and quantitative analyses, allowing
for a nuanced understanding of the multifaceted factoreenéling the implementation of
green leasing conceptBigitalized questionnaire will be conducted with industry experts to
gather primary data. The questions will be sstmictured, allowing for flexibility and kaepth
exploration of the research obje@s. The research's qualitative component entailed a
thorough investigation of the individualized elements associated with green leasing. We made
use of academic journals, business briefs, argkpth interviews with significant figures in
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the Sri Lankarconstruction industry. The goal of this qualitative technique was to capture the

complex viewpoints, opportunities, and difficulties related to green leasing. Using content and
theme analysis, significant insights were drawn from the collected qualdate€uantitative

data collection involved a structured survey distributed among a representative sample of
stakeholders within the Sri Lankan building construction industry. The survey instrument was
designed to capture quantitative information on aweseievels, challenges faced, and factors
influencing the adoption of green leasing practices. The statistical analyses included correlation
analysis to identify relationships between variables and regression analysis to model the impact
of key factors orthe adoption landscape.

Snowball Sampling Strategy, in this approach, industry experts who possdspthn
knowledge and experience in green building practices will be identified as the initial
participants. These experts will be selected based on tmeilvement in sustainable
construction projects, relevant publications, and recommendations from industry professionals.
Additional participants will be identified through referrals from the initial experts, forming a
network of knowledgeable individual3his sampling strategy allows for the inclusion of
experts who may not be easily accessible through traditional sampling methods.

In-depth interviews and a methodical evaluation of pertinent literature were used to gather
gualitative data. A digitally disibuted structured survey was used to gather quantitative data,
and a secure platform was used to collect replies. Both@paéed and closeended questions

were used in the survey to elicit further information and to quantify important variables.

Resal t

The validity analysis encompassed the KalMeyerOlkin (KMO) measure and Bartlett's

Test. The KMO measure recorded a value of 0.814, signifying a highly satisfactory level of
adequacy for the dataset. This suggests that the data is suitable foafedysis, a crucial
aspect of validating the underlying structure of the research constructs. Bartlett's Test of
Sphericity, with an approximate ekquare value of 107.484 and a significance level of 0.001,
further supports the suitability of the data factor analysis. These results affirm the dataset's
adequacy for exploring underlying patterns and relationships between variables. The reliability
analysis, as measured by Cronbach's alpha, returned a value of 0.837. This high alpha value
indicates a sting level of internal consistency among the items in the survey instrument. In the
context of hypothesis testing, a reliable survey instrument ensures that the data collected
consistently measures the intended constructs. Researchers can have confidéwece in
dependability of the results, reinforcing the robustness of the study's findings.

Tablel: Reliability Statistics
Reliability Statistics

Cronbach's Alpha |N of Iltems
.837 12
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Table2: Validity Analysis

KMO and Batrtlett's Test
KaiserMeyer-Olkin Measure of Samplin.814

Adequacy.

Bartlett's Test oApprox. ChiSquare [107.484

Sphericity df 66
Sig. .001

The analysis provides robust support for Hypothesis 1, affirmingpsitive relationship
between the range and accessibility of commercial options (IV1) and the adoption of green
lease concepts. Both qualitative and quantitative evidence, including a comprehensive
literature synthesis, correlation analysis, and regnessiodel, align with the hypothesis,
emphasizing the pivotal role of diverse and accessible commercial options in shaping the
adoption landscape.

Hypothesis 2 is strongly validated by the findings, indicating that barriers and challenges (1V2)
exert a negate influence on the adoption of green lease concepts. Through a combination of
gualitative insights and quantitative measures such as regression analysis and ANOVA, the
study underscores the significant adverse impact of barriers like low awarenesd, budge
constraints, and emerging regulations on the adoption landscape.

The analysis convincingly supports Hypothesis 3, highlighting a positive impact ef cost
effectiveness and affordability (IV3) on the adoption of green lease concepts. The results from
the regression model and ANOVA underscore the statistical significance of this relationship,
providing valuable insights for stakeholders seeking to promote the adoption of green leasing
practices in the Sri Lankan building construction industry.

Hypothesis 49 strongly affirmed by the analysis, indicating a positive correlation between
awareness and knowledge (IV4) and the adoption of green lease concepts. Both qualitative
synthesis of the literature and empirical evidence from the regression model andiaorrela
analysis emphasize the crucial role of awareness and knowledge in overcoming barriers and
fostering the adoption of green lease concepts in the Sri Lankan context.

Table3: Model Summary
Model Summary

Adjusted RStd. Error otthe
Model R R Square |Square [Estimate
1 657 431 420 .65963
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Table4: ANOVA

ANOVA?2
Model Sum of Squaresdf Mean Square [F Sig.
1 Regression [62.467 2 31.233 36.886 .000°
Residual .000 117 .000
Total 62.467 119
a. Dependent Variable: Green Lease
b. Predictors(Constant), Challenges, Awareness and Knowledge

Table5: Coefficients

Coefficients
Unstandardized |Standardized
Model Coefficients Coefficients
B Std. Error Beta t Sig.
1 |(Constant) 2.059 |.066 1.730 |.000
Awareness And Knowledgg.081 |.080 -.556 -4.459 .000
Challenges 1.500 |.000 10.825 .000 000
a. Dependent Variable: Green Lease

Di scussi on

This study delves into the dynamics of green leasing adoption within the Sri Lankan
construction industryand explainsunique challenges and opportunities. The findings
underscore a pivotal role for awareness initiatives, mirroring global trends. However, the
contrast betweethe global discourse on green leasing and its nascent stage in Sri Lanka
highlights a distinctivecontext. Comparative analyses with international practices offer
insights into potential strategies for overcoming barriers, emphasizing the need for-context
specific interventions. Bridging this knowledge gap not only contributes to the global dialogue
on sustainable construction but also provides a roadmap for tailored advancements in Sri
Lanka's evolving real estate landscape.

Concl wsdoRecommendati ons

This study sheds light on the Sri Lankan construction industry's adoption of green buildings
and the use of green lease principles. The results, which are backed up by a thorough
methodology, point to a positive future with a strong uptake of green buildings. Most
importantly, the study draws attention to the obstacles most notably, poor awaaprdess
limited resources that call for focused solutions. The significance of educational programs is
highlighted by the favorable association observed between awareness, knowledge levels, and
acceptance of green leases.

Recommendations based on the studyslings are meant to accelerate Sri Lanka's
implementation of green lease ideas. The suggested activities constitute a strategic roadmap
and range from thorough workshops and regulatory studies to cooperative platforms and
established rules. Stakeholdenay actively contribute to a sustainable built environment and
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ensure a healthy balance between economic development and environmental stewardship by
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raising awareness, removing barriers, and promoting collaboration.

Table 6:Recommendations

of green leasing. Thes
workshops should cover th

occupiers and regulator
These platforms can serve

Recommendatims
Conduct comprehensiy Create collaborativ¢ Develop clear and well
workshops to  enhang platforms that bring togethgq defined rules and guideling
awareness among indust key  players in  the for the implementation o
stakeholders regarding th construction industry green  leasing in th
benefits and implementatiq including developerg construction industry in Si

Lanka. These should ihxle
green building certificatior

principles, advantages, al forums for sharing beg standards, tenand
practical applications Q practices, discussing issu¢ provisions and  disput
green leases, fosteringa|and working collectively resolution mechanism
deeper understanding with| towards the common goal ( providing a  structures
the construction community sustainable construction. | framework for  industry

stakeholders to follow.
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Abstract

In modern days, most structural engineering industries face a lot of failures such as compressive
and tensile failures, bending failures, shear failures, and buckling faildeapressive
strength failure also generally affects Sri Lankan buildings during construction or after that.
Because it is the main indicator of how effectively concrete can resist loads that impact its size,
taking this aspect of concrete into consideratis vital. Therefore, concrete has great
compressive loading resistance. In recent years, a technique for improving the strength of
concrete by utilizing sel€uring ingredients for internal curing has been developed. Fly ash can
be added to cement to imgve concrete strength as a solution to strength failure. The strength
gualities of the concrete are tested by keeping it in ambient curing in the laboratory at a
temperature of 27 C, and the experimental results on the concrete of up to 30% replacement of
fly ash with cement have been revealed. Furthermore, this research is being undertaken to add
different percentages of fly ash (>30%) and to analyze the strength of lightweight concrete up
to the typical M25 grade of concrete.

Keywords: Lightweightconcrete, Compressive strength, Workability, Mix proportion, Fly ash
percentages, Cast and curing, expanded clay

Introduction

Construction activity has been quickly expanding for the development of infrastructure, and
concrete as an essential materia een a surge in its use for structure construgt@mg, et

al., 2023)Because of the numerous areas of utilization, concrete is the second most consumed
material on the planet, solely after water, with a worldwide creafi@nound 4.1 billion tons

of concrete in 2021(Monteiro,, et al., 2017)Nilimaa, 2023) Modern infrastructure
development and construction engineering need excellent material performance, which
translates to great energy absorption capacity, hardness, and strength. Novel materials that can
achieve an ultimate compressive strength ofi 220 include HigkPerformance Concrete
(HPC) and Ultra HigHPerformance Concrete (UHPC). The use of additionalecditious
materials, including fly ash (FA), enables the development of mechanical qualities, such as
strength, workability, and durabiliCucuzza, et al., 2023)

(Bejan G. , Bizitiu, ik uBikttacu, 2620)8Bimce light buifdings reduce their
weight, the frequency of natural disasters like earthquakes throughout the world has raised the
demand for lightweight structural solutions. For concrete, a density of less than 2200 kg/m3
gualifies it as lightweight{ Wibowo & Saidani, 2023y this concept, BS EN 208 describes
lightweight concrete as having an ovaty density of at least 800 kg/m3 and not more than
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2000 kg/m3, which corresponds to the substin of lightweight aggregates for natural

aggregates. Lightweight concrete may lower concrete volume, rebar branching, and beam size
in building projects, despite its high cost per cubic meter drawback. Additionally, by lowering
the superstructure loadbke building that made use of the LWC decks was able to save money,
build more quickly, and have little impact on traffidlousa, et al., 2018) As a result, by
lessening the strain on the building structure, it would also dssilple to lower overall
construction costs by improving time and cost efficiency. Depending on the use, lightweight
concrete might be autoclaved aerated concrete (AAC), foamed concrete, or lightweight
aggregate concrete. Rather than employing structonalrete, lightweight concrete blocks are
frequently used in the construction of hom@haipanich & Chindaprasirt, 2016)Vibowo

& Saidani, 2023)

Natural, synthetic, and recycled materials am phimary sources of lightweight aggregate
(LWA), a type of aggregate utilized in the creation of concretes and cementitious composites.
Various forms of lowweight asphalt (LWA) have been examined and applied, such as waste
rubber, pumice, expanded clajntered fly ash, oil palm shells, brick chips, and s¢ aha,

et al., 2021)( Huda, et al., 2018JRavindrarajah & Tuck, 1994) Ak - a etalg 2013y
(Mohammed, Azmi, & Abdullahi, 20113nd(Zhang & Aslani, 2021 According to (Prasad,
2017), Fly ash is a fine powder that is a byproduct of burning pulverized ce#tatric
generation power plants. The use of fly ash in concrete enhances both the strength and
durability of hardened concrete as well as the workability of concrete. Fly ash (FA) is a tiny
particulate substance that is mostly composed of silica, aluamagalcium compounds that

give it pozzolanic properties. It is precipitated from the stack gases ebuoahg power

plants. Fly ash has gained widespread acceptance as a supplemental cementitious ingredient
for use in the creation of ecologically in@ly concrete mixes because of its advantageous
chemistry for use in cementitious mixturésang, et al., 2019)Park & | Choi, 2021Fly ash

is generated in enormous quantities across the worldsknecycling rate is far lower than its
production ratéBhatt, et al., 2019) Just 14% of the approximately 27 million tons of fly ash
produced in the US alone in 2019 was recy{Massar & Room, @23). Conversely, around 9

billion tons of concrete are produced annually worldwide. Hence, a significant measure of the
fly ash can be utilized as SCM for substantial creation. Concrete created with fly ash has huge
energy, natural, and monsgvingadvantages as it is a waste material and doesn't need the
utilization of energy in its creation. Contingent upon the level of fly ash utilized as PC
substitution, the subsequent cement can be namedbigme fly ash (HVFA) or loawolume

fly ash (LVFA) cacrete(Nassar & Room, 2023)

(Gellert & Minchen, 2010) Say expanded clay, when used as a thermal insulation material, is
primarily utilized to fill voids and, for example, helps to improve the sound insulation of
suspended flor constructions. Expanded clay is also used as a lightweight aggregate in the
production of masonry units and precast concrete elements, as well as to improve the insulating
qualities of mortar, render, and plaster in small grain sizes. According togd&oour, 2008)

it is used in structural backfill against foundations, retaining walls, bridge abutments, and other
similar structures, LECA can lower earth pressure by 75% when compared to conventional
materials, while simultaneously increasing stabilitpdaminimizing settlement land
deformation.
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The present study is to determine a suitable mix design proportion of concrete with fly ash

percentage to achieve an optimum compressive strength of lightweight concrete by substituting
plaster sand. That this ccnrete will hold all the components/parameters together and perform
the intended function.

Methodology

Materials and Methods

The following materials are employed in these experiments. Ordinary Portland cement of SLS
1697: 2021 grade 42.5N/R with a sgiieagravity of 3.14. As a fine aggregate, locally available

fly ash obtained from the thermal power station is used, and locally available plaster sand with
a Specific gravity of 2.6 is used. As a coarse aggregate, crushed granite stone with a specific
gravity of 2.75 is employed. The expanded clay with extremely fine pores is lightweight.
Weight, size, and strength can all be precisely regulated. Pellets with diameters ranging from
4 to 8 mm are available. Lightweight expanded clay aggregates have endity abf 300 to

500 kg/ni. This research takes 25% of clay balls instead of coarse aggregates.

In addition, 150mm x150mmx150mm cube molds, Compressive Test machines (BBE)8881
1983), Slump cones, and tamping rods are used.

Mix Proportions
The quantites of materials, cement, and fine aggregate used in normal concrete are employed

in the first trial mixes according to 1S 10262: 2019 criteria without the replacement of fly ash.
The proportions of materials for M25 grade concrete are 1: 1: 2 (IS 10262) Wi/C ratio of

0.45.

The Second trail mixes according to IS 10262: 2019 criteria within fly ash and expanded clay.
The concrete materials are batoleasured according to the mix design for the required grade
of concrete. Hand mixing is used to makedbacrete.

Tablel: Mix Proportions

Mix Proportion (1:1:2)
wW/C Fly Ash % [Expanded Clay (k{12 mm Plaster Sand (k
Corse Agg. (Kg)
Control 0.45 - - 22.8 11.4
Test 1 0.69 35 5.7 17.1 11.4
Test 2 0.75 40 5.7 17.1 11.4
Test 3 0.82 45 5.7 17.1 11.4

One method that helps to minimize concrete potential strength is the cure. Concrete continues
to hydrate after curing, which results in ongoing strong growth. The concrete must be kept at a
suitable temperature and moisture content for a émogigh time to continue to hydrate.
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Figure 1: Test cube casting and testing

Data Analysisand Discussion

Compressive Strength
The concrete cube specimens (150 x150x150mm) are tested accordibg 6cakShe ages of

7 and 28 days. For each control proportion and each percentage of cementitious material (Fly
ash) substitution, three specimens are tested, and the average of the three is used to determine
the concreteds st r eastgesulsfor KE2b ooparete arse shawa in Biguree n g t
2.

Flyash performance after 7 days Flyash Performance after 28 days
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Figure 2 : Compressive strength distribution

After 7 days, this (Figure 2) shows some variation. At the beginning, it shows 20MPa at adding
35% of fly ash and gradually decreases that compressive strength value to 18.75 MPa. At the
same time, it shows a value of 21.87 MPa at 45%. It is shown as the maximum value in the
graph. The graph (Figure 2) shows tR& = 0.3546It appears to not coriae. Normal M25
concrete shows a strength of 66% of full strength after 7 days and fly ash concrete also obtains
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the lowest percentage of strength among the abugeage values. (>16.5%) Thus, thed&ue

provides more confirmation. When analyzed af&days, the graph shows a maximum value

at the beginning, and gradually it falls to a minimum value of 29.57 MPa. Accordingly, it can
be assumed that no matter how much the fly ash is increased in 28 days, the overall strength
does not increase. Furtheftem 28 days, R= 0.4628. It also seems to still not correlate. After

28 days, the strength of normal M25 concrete is 99% of its full strength (24.75%), while fly
ash concrete has attained a higher percentage of normal strength than 99% (>24.75%).

7 days and 28 days strength Performance with Control proportion

45

40
25 y=-3.077x+39.89

2 _
30.72 8.34 R*=0.7739 29.57
30 I
25 ! _
2 18,75 O 21.87
20 y=-2.78x+29.785 41)/

2=
15 R“=0.44

38.47
T

10

0% control 35% 40% 45%

Compressive Average Strength (MPa)

Flyash percentages %

=== Compressive Strength 7 days Compressive Strength 28 days

= Linear (Compressive Strength 7 days) == Linear (Compressive Strength 28 days)

Figure 3 : Total compressive strength performance

Figure 3, shows how the strengths of the fly ash percentages used in the test vary with the
control proportion. Considering the abovevalues in Figure 2 and the Ralues there is some
difference between 7 and 28 days. This was mainly due to the change in the control mix and
not having fly ash percentages exceed it. Overall, fly ash concrete was capable of withstanding
the strength of M25 within 28 days, giving it atvantage over M25. But here, in 28 days, the
strength required for M25 has been exceeded. This is an anomaly found during the experiment
and the reason for this can be assumed to be the effect of the plaster sand used.

Lightweight variety of fly ash cocrete

At the end of 28 days, another objective of the research has been fulfilled. That is to reduce the
overall weight of fly ash concrete than normal concrete. The special point here is the
contribution made by expanded clay. This proves that lighatw@iggregate like expanded clay
reduces the weight of the entire concrete system. In addition, wood and plastic particles,
expanded vermiculite, pumice, and pelletized expanded slag can be used as substitutes. Figure
4, shows the average test cube widgtgaxrh test after 28 days.
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Average Weight (kg) after 28 days
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Figure 4 : Test cube weight variation
Workability

To overcome the limitations of conventional empirical tests like the slump test, fresh concrete

workability should be assessed using its rheological characteristics (Nag&faar&anna,
2015).

Slump heights of each proportion
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-
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g
-
2w
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Flyash percentages%o

=@ Slump height ----- Linear (Slump height)

Figure 5 : Slump heights

As shown here, the slump height of the initial control mixture is higher than the others. Slump
height has decreased at 35% and gradually increased in the remaining percentages. However,
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all these heights belortg the true slump type. True slum@he majority of the concrete's
ability to retain its cone shape is a sign that the mixture is cohesive and is not particularly
workable. However, the advantages of this form of a slump are greatest for slabs, cahanns,
beams. (20 80mm)(Joseph & K, 2009).
All the same, based on the aforementioned experiment, it is inferred that adding plaster sand to
cement increases the strength and workability of concrete.

Conclusions

In this experiment, 3 percentages of fly1r &scluding the control experiment were carried out.
Overall, the test was completed with all objectives achieved.

In the first control test, 6 samples were made and tested for 7 and 28 days by mixing cement,
sand, and coarse aggregates appropriately &%. imilarly, the above process was followed

for fly ash lightweight concrete, and by replacing fly ash 35, 40, and 45 % with cement,
expanded clay was added as a substitute for crushed stones, and 18 samples were made and
tested.

According to the first bjective, the strength of the fly ash aggregates mostly determines the
compressive strength of concrete. Despite the low strength of the aggregate, the strength of
concrete is determined by the strengtdg of th
these concretes (LWAC) to normal aggregate concrete (M25), earlier research found that they
had higher compressive strengths. Also, it was observed that the strength of the aggregate plays
a considerable part in regulating the strength of LWAC and doesnonl|l y af fect t he
strength of the concrete produced.

After 28 days, the replacement of 45% fly ash can be suggested as the most suitable partial
replacement of fly ash percentage to achieve an optimal compressive strength of concrete. This
is because according to Figure 3, it has fulfilled M25 compressive strength. When it comes to
weight, it has reduced total weight and is welited for lightweight concrete.

Creating samples for the workability of fly ash aggregate concrete as a functioineaf
proportion variables including cement content, water content, and volume fraction of fly ash
was another goal that was accomplished. The volume proportion of aggregate in the
composition, which is the principal interaction effect, has a significamtact on the
workability of concrete in addition to the water content.

Recommendations

The below recommendation can be derived based on the findings and observations of the
present research.

Due to its many benefits, such as its light weight, strerggibd seismic performance, good
durability, and outstanding heat insulation performance, lightweight aggregate concrete
(LWAC) can be utilized in highiise buildings, largespan bridges, and offshore platforms.

When considering material cost, lightweightnceete saves 8% of the cost compared to
normalweight concrete.

As a result, lightweight concrete is a more economical option than normal concrete.
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Abstract

The Sri Lankan Construction Industry (SLCI) is suffering from crises that are generated from
external factorsCrisis Management (CRM) success or failure depends on top management
decisions. The lack of studies regarding external CRM (ECRM) in SLCI, desdrasowledge

gaps and risks to SLCI. Hence, determining the relationship between Top Management
Strategies (TMS) and ECRM Strategies (ECRMS) in SLCI is necessitated to survive
construction organizations during external crisis periods. Online questersairey was

used to collect quantitative data relevant to ECRMS and TMS. 101 SLCI industry participants
joined for quantitative data gathering. Pearson correlations test is used to identify linear
relationships between TMS and ECRMS. It revealed that EER& moderate positive linear
relationships with TMS. Hence, organizations can apply those TMS strategies for increasing
effectiveness of ECRM he final outcomes of the study will be facilitated to smooth operations
during external crises in large scattai n contractorsd organizatd.
Construction Contractors Grading Schema of the Construction Development Authority of Sri
Lanka.

Key Words: External Crises, External Crisis Management Strategies (ECRMS), Top
Management Strategies (TM&)d Sri Lankan Construction Industry (SLCI)

Introduction

A crisis can be defined as an unpredictable event that can potentially generate negative
outcomes (Park, 2017) for an individual, a group or an organization. Construction organizations
are easily affected by crises due to high initial investments tha&asermuge financial losses
(Sahin, Ulubeyli and Kazaza, 2015). Crisis creates sudden changes to organizations which
encourages the necessity of forming new systems to manage crises. Several environmental and
organizational factors influence creation crigésonomic, political, technological, legal, and
natural factors are key reasons for external crises (Nassar and Erzaij, 2023). Sri Lankan
Construction Industry (SLCI) is one of the most innovative, dynamic, and technologically
advanced industries amonghet industries (De Silva, Darmicka and Fernando, 2014).
Although, SLCI is suffering from several external crises such as terrorism, natural disasters,
economic and financial crises, political instability, and competitions generating from foreign
contractos 6 i nvol vement et c.

CRM can be defined as the dynamic and continuous process used to identifying, planning and
resolving of crisis by application of both reactive and proactive actions (Nassar and Erzaij,
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2023). CRM success or failure depends on top ne&magt decisions. Top management should

consider several factors to effective crisis management such as; focusing on financial aspects
of crisis, maintaining information flow, tackling information flow bottlenecks, developing
flexibility of managerial stragies, monitoring and managing interpersonal relationships
(Sahin, Ulubeyli and Kazaza, 2015).

SLCI is suffering from external crises. And identification of effective CRM strategies and
processes necessary to smooth running of construction organizatiok®flstudies regarding
external CRM (ECRM) in SLCI, generate knowledge gaps and risks to SLCI. Hence,
determining relationship between Top Management Strategies (TMS) and External Crisis
Management Strategies (ECRMS) in SLCI is necessitated to sundwingg the external

crisis periods.

Research findings were focused only on external crises situations in SLCI. The findings can be
only applied to | arge scale main contractors
C3, C2, C1, CS1 and CS2 ax the Construction Contractors Grading Schema of Construction
Development Authority of Sri Lanka. This study only focused on TMS and ECRMS.

Methodology

The quantitative Research Methodology approach was applied to determine the linear
relationship betweeTMS and ECRMS in SLCI. Several three ECRMS and four TMS applied
during external crisis periods were identified through the literature sources. As per the
operationalization Table 1, the online survey developed by using Google Forms. All these
strategiesvere measured by using five point Likert scak&tongly Disagree,-Disagree, 3
Neutral, 4Agree and 55trongly Agree.

Table 1i Operationalization Table for Online Questionnaire Development

Concept Measures Question Number in
Questionnaire
ECRMS M1. Crisis management plan preparation 2.1
M2. Decision making framework 2.2
M3. Organizationos 2.3
T™MS M1. Maintain behavioral change 3.1
M2. Monitoring and supervision 3.2
M3. Organization overhead controlling 3.3
M4. Motivation 3.4

A Linear relationship between identified TMS and ECRMS was investigated for fulfilment of
research objective. ECRMS is considered as a Dependent variable. TMS is considered as
Independent variables. The Person Correlation was conductgelvbioping below null and
alternative hypotheses as Table 2.
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Table 2- Hypothesis for Identification of Linear Relationship between TMS and ECRMS in

SLCI

Purpose Hypotheses
Identify linear relationship Ho'i there is no any signifant linear relationship between t

between ECRMS and TMS management strategies and external crisis manage
strategies.
Hi 1 there is a significant linear relationship between
management strategies and external crisis manage
strategies

Present study focused on SLCI employees which are currently working in Sri Lanka. The below

criteria used to define the population.
1. Employee should be worked in SLCI as a representative of client, contractor, consultant

or subcontractor.
2. Employee shoulahot be minor staff, skilled labour or unskilled labour in construction

firm.

Simple random sampling technique used to identify sample of the online questionnaire survey
(Osiyevskyy, Shirokova and Ritala, 2020).
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Figure 1- Minimum Sample SiZealculation for Online Questionnaire Survey by Usin
G*Power Software
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G*Power software is recommended for sample size calculation (Kang, 2021). Minimum
sample size requirement for questionnaire survey was determined through for G*Power
(version 3.1.9.4) software &gure 01. The minimum sample size for online questionnaire

survey should be 84. The power of rejecting hypothesis is 80%.

Results and Discussion
Sample Description
101 SLCI experts were participated in onlqeestionnaire data collection process. The details
of designations are shown in Figure 2.
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As the figure 4, Majority of respondents (75.25% of respondents) were working in large scale
construction organizations which mentioned in research limitations.

Construction_Organization_Grade
Wcs2
Mcst
Wci
mc2
[ [es]
B Cther

Figure4-Gr aphi c al Presentation of Onlin
Organizatiors Categories

Identification of the linear relationship between ECRMS and TMS

The main intention of this analysis is to identify the linear relationship between TMS and
ECRMS. Pearson correlation test is widely used to measure the strength of the linear
relationship between two variables. Several Correlation coefficient values indicate the strength
of the linear relationship between variables. Those values are listed in Figure 5.

Correlation coefficient value (r) Strength of linear relationship
r=+1 Perfect positive linear relationship
0.7<r=<1 Strong positive linear relationship
03<r=<0.7 Moderate positive linear relationship
0=r=<03 Weak positive linear relationship
r=>0 Zero linear relationship
0<r=-03 Weak negative linear relationship
03<r=<-0.7 Moderate negative linear relationship
0.7=r=-1 Strong negative linear relationship
=-1 Perfect negative linear relationship

Figure 5- Correlation Coefficient Values' Indications (Akoglu, 2018)

Significance | evel (U) in Pearson correlatioc
enough evidence to reject null hypothesis (HO) (Supena, Darmuki and Hariyadi, 2021).
Hypotheses analyses for this study are shown below.

Pearson correlatioest results for ECRMS and TMS are shown in Figure 6.
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ECRMS
TMS  Pearson Correlation coefficient (r) 0.365
Significance level (o) (2-tailed) <0.001
Numbers 101

Figure 6-Pearson correlation test results for ECRMS and TM

The U value = < 0.001 which was | ess than 0.
evidence to reject HO. Due to that, thesaisignificant linear relationship between ECRMS

and TMS. The r value = 0.365 which was in between r range of 0.3 to 0.7. Hence, there is a
moderate positive linear relationship between ECRMS and TMS.

Effect of crisis increases natural tension in orgainins and decrease ability to cope with
changes. Continuous monitoring is necessary to maintain these kinds of behavioural (Sahin,
Ulubeyli and Kazaza, 2015). Top management decisions can be made for managing complex
situations by monitoring the relatidns p bet ween organi zati onal C (
behaviours (Daniel and Daniel, 2018). Continuous monitoring is necessary to identify external
facilities that are required in CRM. Team distraction can occur due to close supervision. Hence,
seniormanagment should consider the organizati ono
and supervision (Choi, Sung and Kim, 2010). Evidence of previous studies revealed that
monitoring and supervision key strategies in CRM. Organizations can achieve bemafgs du
crises through employeesd motivation (Sahin,
are decrease morale of employees should not be taken in crises situations (Taneja, 2014).
Closing organization depart menunpaid vaatipgns,o0y ee s
restrictions in extra services and employees dismissal are some overhead management
strategies that top management implied to CRM as a reactive approach. Those strategies are
only suitable for shosterm and smalscale CRM. Those stragmes caused to loss of
experienced employees to organization (Sahin, Ulubeyli and Kazaza, 2015) and the reduction

of employees moral. Evidence of previous studies revealed that monitoring, supervision and
motivation are key strategies in CRM. Overhead agament is not acted in a key role in

ECRM. But, the TMS is necessity to effective ECRM. It revealed that the positive moderate
linear relationship between ECRMS and TMS.

Conclusionand Recommendation

SLCI is now experiencing multiple external crises. Hence, it is imperative to determine the
relationship between TMS (Top Management Strategies) and ECRMS (External Crisis
Management Strategies) in order to ensure the resilience of SLCI in times of lextises

The study obtained quantitative data from 101 participants of the SLCI by utilizing Google
Forms. The primary objective of quantitative data collection was to ascertain the linear
relationship between TMS and ECRMS.
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The Pearson correlation tesas employed to identify of linear associations between TMS and

ECRMS. The analysis demonstrated that there is a moderate positive linear relationship
between ECRMS and TMS. Hence, it is advisable to implement such TMS tactics to enhance

the efficiency of ECRM. Furthermore. Implementing efficient TMS will enhance the
construction organizations' resilience during external crises.
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Abstract
Wastewater should be treated before releasin

from water bodi es. This experi ment lmdbd ebeen
wastewater treatment technology which gener:
wetl and microbi al fuel cel | has been devel oy
output. Graphite plates have bgeernveds edlasn bsd
gl ass wool have been used as separators. p H
conducted before treating collected wastewat
of pollutants i n tatee stahmp | ef fainadi etnoc yd eonfo ntsh e

system was able to perform an average COD r «
density of2 7.778 mW/ m
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A significant amount of wastewater i1s releas
and it is a critical 1ssue for all the | ivin
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pollutants in wastewater. After treating the
in order to determnogy ahd vokbaamentdrepf woul d
the electrical performance and according to
anal yzed.

According to previous studies, t he +8e6mo v al 1
(Zhad@MFXL i sfameemmddy method used to purify
sustainabl e met hod, iadvsanclel@eradd DD ee i sno me

devel op an effective wastewater phrihecaseoan
mi croorgani sms which generates electricity a

achieve the main aim of the research. The o0ob
of wastewater sampl e,i alo fdueevle |l coepl la fsouri tvaabd tee
determine the applicability of MFC in waste
finall vy, to analyze the treatment efficiency
environment @&hiempaabov€o odj ectives, chemical
the water sampl e, such as pH, DO, COD, nutri
be analyzed. Then appropriate materials and
ef fi csiheorutlldy becsetdectedgbyystematic | iteratul
efficiency camebsgudehgr memedabyrates of poll
i mprovements, and investigating byproduct ge

Met hodol ogy

This section explains the specific procedur
information in this research.

The system was devel op®d mms ihreg gaot PE@dc dl4d mnr
di ameter. A Dblack PVC calrwnmn ailsgawes egd otwd ha \ 0
Graphite plates were used as electrodes for
each other using 200lpevat wireaes a( mi lsdutdlye wa s

as it is able tdiicnemeyse ft CODr eamalv eplh oesfp h a't
according to previous suggest F205n smm()Z hweacs, u2sOel
the wetl| aWastsewastermateampl e was coll ected fro
cont asiendeidnseunstpended sol i ds, oi I, g rreealseet,e dc h
material s.

Common water hyacinth, Pontederia crassipes,
to its rapid gr oedwrhs i thyi gohf bri coonta saso d mhaibgnl na y et
|l and (ZhTaoo,d et0elr3mi.ne t he properties of initi.
DO test and Turbidity test was conducted in

Configuration and Setup
The system was seta p( bggwaptudarta ch)g atl utmh es | ualtgt o
a height of 210 mm, with the anode placed. A

was placed. I n the cathode compartment, and
gravel wa st hmlt a cneodme nAt ai r di ffusion heads w
compart ment above where an additional 130 mi
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was placed on the top. Then, another gravel
hyaci ntamtwas tphlere i n order to complete the
connected externally 10D(ghdlga@h3)e.l ectri cal res

Water hyacinth

Gravel ‘ E 1 Air pump

£
E Glass wool | «—————— Resistor
8
Cu wire
Alum sludge
Water inlet
FigbrSetup of plant microbial fuel

An inlet pipe woludtdt dore osfupMHGC eandti tt hean be
the top of the column another two connection
fl ow mode.

-

b

=

A

¥

FiglmtComnstructed plant microbial fu

System was operatedaundppen tbaoawi nDousngethe
the flow rate wasg8.@i Lédag. bAt wednf BLuSi on hee
section of cathode suppli eldD2@L/ sasi Tilge aabial
mi crobialufuély waeblewatpr was determined by
DO content. The voltage drop (V) was measu
perf ormance.
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Results and Discussion

This section explains the process of applyi
describe dat a.

To analyze the treat ment efficiency, COD te
conducted after treatitngciirmintciyalofwdther syamplr
by analyzing the obtained results. COD of th

dagts me period while DO was t étsitneed pfeorrb oedvietryy
and pH readi s ewenreattakhgn waest ewater. The pH
was 7. 06. It was considered as neutér aNTUwhi |
Gui delines have recommended turbidity | evel:

2018 he cotnsedr MFC was able to produce el ectr
experimTmenéeénergy production were determined t

to generate maximum current of 2.65%MA and ma
All tiwerteesbaducted under room temperature

Tablt eObtained results of COD/ DO/ turbidity

Physiechemical Mean concentration
Parameter Initial Sample (mg/L) Final Sample (mg/L)
COD 798.93 55.02
DO 4.11 7.01
Turbidity 2.6 NTU
pH 7.06

COD Removal Efficiency with Ti me

COD removal efficiency in a pant microbi al f
factor s, such as the type of plant, environn
temperature ana RMRC degwgd tdemerfmitnhe COD r emov
wastewater was treated for 9 daysdawnwsg CO®dbloé¢
2) .

Tab22@®@0OD removal efficiency with ti me
" . Time duration| CODremoval efficiency
Initial COD (mg/L) |Final COD (mg/L) (Days) (%)
798.93 325.16 1-3 59.30
325.16 137.39 3-6 57.74
137.39 55.02 6-9 59.95
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© 300
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Time
| Initial COD (mg/L) m Final COD (mg/L)
FigBrelnitial COD and final COD vs ti
During -3daylsnilt i al COD <concentration was me
concenandtabh®r some processing, 'ithaywasl nrietdiu

COD concentration was obt ai réed fasn a3 2 5CQAD5 cnogn/i
acquired as 137.39 mg/ L. Wastewddt erietvhastiht r @ b
COD concentration 'otfayl.37Fi3n9alngy/,L aofnt etrher e6f i n
reduced to 55M®%.mg/L on the 9

COD removal efficiency (%)

m During day 1-3 mDuring day 3-6 m During day 6-9

Fi gdoreCOD removal efficiency vs ti
During first three days, COD removal effici
ninth days it was obtained as 57.74% and 59.
COD removal efficiency was cal cwlvaas dn ats &8 .
as expected since the obtained COD removal e
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in previous studies (I n previous studies, a

( Researxzthl 26a.t e,

Di ssol ved Oxygen hColnicneentrati on w

DO concentration of the constructed MBC was
time period (T-8bD® B8pntEnomhdayi ACr emgéséed Wreo
the next two days, It i s r edauxcrtdento i7n Owla tnegr/
i s-1@ mg/ L and opti mal RaMngmed JDHES moXThex)pbd taii m
results indicated that the DO content of MFC

Tab3t eDO variati 6tni ndeurpienrgi 01d0 days

DO (mg/L) Time (Days)
411 2
5.73 4
6.70 6
7.12 8
7.01 10

i
g 6.00
a
2 4 6 8 10
Time (days)

Fi gbrki ssolved oxygen vs time grap
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Tab4d evVari ation of Dissolved Oxygen with volt

DO (mg/L) Voltage (mV) Time (Days)
411 156 2
5.73 213 4
6.70 248 6
7.12 279 8
7.01 252 10

712
7.01

3

E &m0

(@]

(a]

156 213 248 252 279
Volage (mV)

Figé6mba ssol ved oxygen vs voltage gr &

I ni ti al DO concentration of the water sampl
subjected to a continuous flow with aerati ol
supply oxygen. DO variation is betwmem 4. 11
value. During this period, it was met with v
of voltage indicated that the system was not
to aeChanges in envirCatmeond md RFmctt mpactanmdi cr
activity, electrochemical reactions, plant s
have resulted in variations in both dissolve

Variation of Voltage with Ti me

Vol t age warsopme@B)lur ed datiil me opreerri aad 1&c rdoasyss t he
0flLOQugsi mgil &1 meter. According to the obtained
cal cul2at9e d 7asnV. The current product)owe(k =
determined aGk. 3 PeVgmAtanvel y. The podwedrdb6dens
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mW/ Ty dividing the power wi9tolR 5t0hn#) LOuT H e cpee ak
voltage drop of 265mV was obsexiveewm onu rtrheen tni
power of 2.65mA and 0.702 mW respectively.

7.778 2mW/ m

Tabst eVol tage variation with ti me

Voltage (mV) Time (Days)
156 1
168.52
189.10
173
196.7
213.5
231
247.9
265
251 10

O oI N|O|O| B W|DN

280.00

260.00

240.00

220.00 |

Volage (mV)

200.00

180.00

160.00

1 2 3 4 5 6 7 8 9 10
Time (days)
Figurdariation of wvoltage with ti me

Organic Loading Rate (OLR)

OLR is a measure of the amount of organic me
reactor voDugenper|l daging rate can be cal cu
| oadi ARfotralt eorganic matter | Flow rate / Are
(0.52_2L)8.5 Atccordi O gtami Tablomd6b6ng rate is inf
ooganic matter in the influent and the fl ow
concentration would result in a higher OLR.

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]

Table 6: Organic | oading rate results with t
Total organic matter/ Flow rate Organic loading rate
COD content (mg/L) (L/day) (mg/n¥/day)
798.93 2.1 3215.01
325.16 2 1246.18
137.39 1.9 500.222

El ectricity Production

For 10 days ©period, average voltage was 209
mi crobi al fuepr ackdde waars @abdreage podaenrd deresi t
maxi mum power den’§iZhwoof 2D1378 mW/ m

Ph Val ue

The initial pH value of the obtained wastew
considered as neutral during the process.
Turbidity

linti al turbidity of the wastewater sample wa

Factors affected for the Perfor mance
Ef fect on Wetland Pl ant

Power density: The organic carbon from wet/
mi crobi al met abol i sm, flaeca tlriitcaittiyn gt hrhoeu gghr ono
reactions. This wil!/ help to increase the po

was 3408 but the obtained efficiency was 58.
4. 846 mW/ m2 while theg masi Mum7@BomdwW m@ens i
Organic removal: The roots of wetland pl ant ¢
the decay of their roots, tissues & | eaves.
rel atively higher wactihnotunt. pAsanitti maga st hpel awnatteedr,
reduced.

El ectrode Material and Si ze
For this experiment, 2 plates o f uncoated
conductivity of graphite is | ower titcan yni c
generation can be increased by wusing electro
Table 7: Conductivity of different electrode

Material conductivity (S/m)

Nickel 1.43 x 107

brass 1.59 x 107

Stainless Steel 1.45 x 10°

graphite 3.3 x 10?
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By increasing the electrode size, the volta

Publications, 2020) .

ConclusReaommedndati on

Thi s experi ment I S conducted I n order t o [
constructed wetland to achieve two goals mai
generation. A model of | abluialttoragnd ctad £t end cir
flow mode. Compared with past publications o
the performance was not up to the expected
than expected percentage.

Low or@aming lamd using graphite as el ectrode:c
resulted | ow performance and efficiency. Al s
| osses (mass transfer | oss), Ohmivcatlioosns elso s(sde
the performance of microbial fuel cell was r
by extending the surface area of the el ect
conductivity and increasing the amount of or
Pltanmi crobial fuel cells can be considered a:
for wastewater purification and power gener
|l iterature it can be concludedffhaenpl goual m
water within environment al regul ations for i
real time application with | ow carbon footpr
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INVESTIGATION ON | MPROVING SOIL STABILIZATION BY USING CACL2 IN
SUBGRADE FOR ROAD CONSTRUCTION
Dissanayake D.M.E, Perera H.I.E.
'Department of Civil Engineering, Faculty o

Coll ege of Business & Technology, Col
chama987dissa@gmail.com

Abstract
This research project focusesz atntbBaebagrsadeo

stabilization for construction of réadeadwit
failure owing to insufficient soil compactio
hygroscopic properties, emphasizing its abil
and preventing evaporationd damrnwerri-hignspta onlgiom
foundati on. Chemical soi l stabilization is
reducti on, and application to a wide range
engineering projectsesil Teealgiohl zatswidtndh wstihreytcd
i ncl udikmrgopPCearCtly research, the creaz@moomnds, so
| aboratory testing, and result analysis. The
and CBR testdoi mag Iwielt ér at ur e r egreadehCa@l@éd pr
results showeathmentCaiChcreases soil strength
study suggests the prudent use of chemdicad s
useful insights to the worl dwide engineering

Key WoCadsc:i um Chd or Roaed( CaGlktruction, Soil ,

| ntroducti on

The background of the research involves ado
specifically related to the failure of S 0me
Col ooMbgombo main road, |l ocated in the Seeduw
a pertinent example where subsidercefhabsonoc
soi l compaction for the | ongevity and stabi
construction projects is attributed to the |
construction site before tnbher wotnmem.ceimante
compaction can |l ead to structur al instabil.
relatively short peri od. The negati ve cons
mai ntenance cost s, dingdr pmttiecn s ailn starf &t yp dratza
The research aims to address this critical i
(CaClas a soil stabilizer i n subgrade prepar
chosen formpiict gulaygrtoxrsqg which efficiently st
resisting subsequent evaporation. This prop
construction, ensuring a robust and Inxseting
of this research |lies in its potential to re
and efficient met hod for preparing the | an

i mpl ementation of Calcium Chbosideamhiaedl cos
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cedures, saving both time and | abour cost

rease the structural | ifespan of roads, a
ge of soilr tcyomase.xtT heempbhracsa dzees t he envir ol
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Thi
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t es
pro
|l ab
t ho
The
obj
con

ditions, this research contributes to the
h the principles of su¢Barmabl & Dafsthas t2r0
mary aim of t his i nvesti gath grnadies ftoa ean
struction through the application of Cal
roving both the stabilization and compact
Calcium Chloride. Bsyt i entgt rsaucbtsienggu ema i setvuarpeo
oride i s expected to facilitate efficient
tributing to the creation of a robust an:t
: 2021) tToat ek hgeale, tthlee sresearch plan inc
oratory tests: the Proctor compaction tes
ts are instrument al i n evaluating dafhe cor
soil treated with Calcium Chloride. ( Po
t wi || provide insights into the opti mul
ievable for the treated soidt, r eawmhgitlhe atnhde |

aring capacity (Kar ami et al ., 2021) . Fur
mprehensive review of existing |literature,

soi | stabilization wgihnge x@ani miadumo@h lodr ipde
vide a solid foundation for under standin
ociated with the wuse of Calcium Chloride
wl edge, the rebetbechowaeimsi hsi glongs and adyv
icipated outcome of this research is not
ectiveness of Calcium Chloride in improv
uamd ereliable data through | aboratory te
estigate the i mprovement of soil stabiliz

systematic approach encompassingn,l idredat!

ailed reporting, this investigation seeks
e and practices in soil stabilization for

hodol ogy

S section acts as tphejagproadeh i of ngvehal I
ng to be used. Quantitative research desc
ting the samples wusing selected test me
cesses thatewieegwi ndgo ntehe flriotmerrature and d
oratories and resul't anal ysi s, giving a
rough and repeatable procedure for conduc
usezionf t@Gaclsubgr adeg frmary riogpd olvei Isdoi | st
ective of this research is to improve th
struction work is carried out at the high

International College of Business and Technology, Sri La



Proceedings of thé"6Annual International Research Symposii023
[ISSN 2961502X]

is felt darah wihlils bessuccessful. Some of t he
|l iterature review mentioned above. I f we <co
with this research, it is felt that this res
The Propattcieasm &hl)Grhed emetCaoCdol ogy foll owed
Revi ews. |t i's hoped to get the necessary I
This method is helpful for the researmh beca
assumptions which needed to obtained whil e t
Chl oride Flakes 77% from the market.

The methodol ogy followed here involves compr
of essenti al isntfiorgnant e paor tfsr.omDreaxwi ng upon |
calcium chloride wild!l be added to the soil
previously documented reports. This approacht
of calci dmechloali des. to produce four distinct
percentages of calcium chloride (0%, 5%, 10%
of its impact on soil stabilizati onarwiathiion t
in calcium chloride content contributes to

enhancing soil properties for road construct
The methodology involves conducting two cCr
compacti ohet €8R aedt. This strategic selecti
and accuracy of the research topic. The tes
Geol ogy |l ab, ensuring precision and reliabil
After conducting all the | aboratory tests, t
results are obtained using Microsoft Excel.

the research. All the t-mehtiresattbabbtatoed
evaluated in detail and finally the final r
meani ngful graphs. correct results are obtai
here are hetpktulreseacaemti Aué t he tmentiremsadt
| aboratory researches are evaluated in deta
proved by wusing the most meaningf ul graphs.

Results and Discussion

The sectiencarees ecafl sa trhesearch effort by summs
experi ments. Her e, unprocessed information

basis for conversations and furtheriing ckalowl
section, wherein scientific results influenc
Proctor Compaction Test

Five samples were used for these | aboratory

they are classified asal 8 6o, Bé&chl6&mpll & %wasand
or four <cot s, and the test was <carried out

ratio. -tTdhhes awialt erati o i s 8%, 10 %, 12 %, and 1¢

bel ow shows tcherr €ounlptactofonPimfest .
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Tabll:e Results of Proctor Compaction Test

Sample Water Calcium Moisture Dry Unit Weight
Number Ratio | Chloride Ratio | Content, w (%)
(CaClz)
1 8% 0% 8.07 1852.55
10% 0% 10.26 1883.03
12% 0% 12.26 1943.82
14% 0% 14.02 1839.48
2 8% 5% 8.03 1946.40
10% 5% 10.04 1968.54
12% 5% 12.05 1881.30
3 8% 10% 8.08 1950.33
10% 10% 10.07 2054.70
12% 10% 11.90 1879.08
4 8% 15% 8.00 1981.23
10% 15% 10.37 2140.16
12% 15% 12.55 1966.35
5 8% 20% 8.20 2.26.51
10% 20% 10.07 2194.19
12% 20% 12.01 2033.34
From the first sample to the | ast, I .e., the

can be seen.

Max. dry Usamspltey 0fMax. "Fampldensi Mgx ofldR2y de

sampl e < Max.'B5carmpl ke ks iMay .'o%dhrmdp lckensi ty of 5
1943.82 < 1968.54 < 2054. 70 < 2140.

Accordingly, the dry density value is higher

t reange of these results has also increased ¢
analyzed reports, surveys, and sources, It
meani ngful . Maxi mum dry dengsty dfstossedos
respectively 1587, 1310, 1560, and 1343. The
are 18, 34, 18, and 30 percent, respecti vel
references, it calnt sheo bsttaaitreedd thhyatt hihse treesstu
Therefore, it can be concluded that this cal
and bring it to very good compaction. 't ca
chloridé asedsdbor this research is very suit
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a0 Proctor Compaction Results Chart (OMC vs MDD)

Dry density

a8 9 10 11 12 13 14 15

Moisture Content
—@—Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Fi glb:r eMax . Dry Density vs Optimum Moi

California Bearing Ratio (CBR) Test

These scientific experiments usedlOPyelSsé8tmpl
and 20% relative to soil calcium chloride | e
as 8%. Al so, the automatic CBR apparatus was
provides a better underdstadneirng omnfdutclie nrge g tnle

Tab2:e Resul ts of CBR Test

Sampl Calci|Penetrl Stand{CBR Va Fi nal
Numbe| Chlor| of plyLoad ( Val u€g
Rat i ¢ ( mm)

1 0 % 2.5 0.992 7.516 9.690
5.0 1.938 9.690¢0

2 5% 2.5 1.130 8.565 10.914
5.0 2.018 10.09

3 10% 2.5 1.326 10.05 11.182
5.0 2.364 11.82

4 15% 2.5 1.707 12.93 13.72
5.0 2.7459 13.72

5 20 % 2.5 1.938 14.68 16.61
5.0 3.322 16.61

n the acquired findings <can

radual ri se
th sampl e.
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CBR val*sampfel< CBRawmal ee <oiCBRawmpl ae<olCBR vz«

oft4ample < CBRamplee of 5
9. 6907 4< <<01L10.984245 < 13.7285 < 16. 6"

As a result, the CBR value in the | ast sampl
Further more, the range of these findings ha
examined reports, surveys, hancdans douer ¢ eask,e nt haes
The CBR test is intended to measure the stre
Accordingly, it can be said that this | abora
chl oride and soil i's succeoufsulsutroveyemea nax tt
CBR value increases to some extent. But in t

mol ecul e ratio was taken as 8% compared to s
to the proportiohl odswahertappl obedsabsl we
Note: The graph which proves all/l the facts n

CBR test result chart (PP vs SL)

Standard load
I
[ s

¥
&

5] 8 10 12

Penetration of plunger

—@—sample 1 Sample 2 Sample 3 Sample 4 sample 5
Fi gR2rResul ts of CBR Test

Conclusion and Recommendati on

This research was conducted with the aim of
ca&li um chloride. Before conducting this resea
activities required to achieve those objectdi
reading and knowipnrgi nttheed cboomotkesn # eabntda paenda | ryezs en
reports were al/|l done to achieve the o0objecil
conducting | aboratory research related to th
analyzing the resul ttsesof atnhde tFireo cGBoR tceosnip avwil
can be concluded that the strength and stabi
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applying calcium chloride. (Ge et al ., 2021)
wer e c onrdouccttoerd c(oPmpacti on test and CBR test)
ot her | aboratory tests for this research. P
those tests. 't is a research | i nhi.t aAlisoon, tthh
mi xing ratios (0%, 5 %, 10 %, 15 %, and 20%) t
this research are as above. ( Wang, Zhang an
research by increasing t hee umidxeirnsgt arnadti inog. cTahmt
about this research. 1t is also a research |
Chemi cal stabilization is typically more co:¢
concerns regarditng At s®@, enti wasmpossi ble to c
related to this research by wusing the | abor a
is also a |Iimitation of the research.

AiThe problem that prompt ed] otrhiet yr eosfe aprrcohj eicst st
others fail spectacularly as the road coll ap
the natur al soi l at the construction | ocat
constructionol mécadgihmg riolmelwatyabi |l ity of the sc
very suitable to solve the problem mentioned
after conducting this research, recommendat.
t huese of chemicals can increase the quality

of sources can be used to avoid various prot
i ndustry. By carrying out dthia \kgunad irotify hreesseual

the field of engineering as wel/l as in the f
analyzed and the facts are known, every poss
this researlch owi ISIr ibeL aunskeaf uas wel | as t he wh
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Abstract

The research investigates the enhancement of bearing capacity in dredged sea sand through the
application of Class C fly ash and commercial rapid lime. The study involves varying mix
proportions by 0.5% to assessithimpact on permeability, compaction, and CBR. The
objective is to determine the optimal mix percentage for improving soil conditions in land
reclamation projects. Results indicate that specific fly ash and lime percentages lead to
increased bearing capty, permeability, and compatibility. Limitations include fixed 0.5%
variations. The research extends beyond bearing capacity to address challenges in land
reclamation, particularly in areas like Colombo International Financial City in Sri Lanka, where
dredging is crucial for creating new land. The dredged sand, often -Bkayryhas low
permeability and high viscosity, requiring extensive time for consolidation. The study aims to
improve the compatibility and permeability of such sea sand, cruciallicevaeg the desired

quality in land reclamation. This research contributes valuable insights for engineering
measures to enhance the construction industry, particularly in regions with significant land
reclamation projects, potentially revolutionizing sdgies in port cities, coastal areas, and
along rivers.

Key Words: Land reclamation, fly ash, Lime, Bearing capacity, Sandy Soil (Sea bed soil)

Introduction

Land reclamation, a widely adopted method to alleviate land shortage issues, primarily
employs hydraulic techniques that involve utilizing dredged sea sand from the seabed.
However, the sea bed sand used in reclamation projects is often characterizeshigoit

and soft nature, exhibiting low compatibility and high permeability. This inherent soil quality
poses a challenge for construction activities, necessitating effective soil improvement methods
before commencing any building projects on reclaimendda (Wenlong Zhu, 2018).
Traditionally, chemical soil stabilization has proven to be a valuable approach for enhancing
the ground properties in such scenarios. Previous research efforts in ground improvement have
frequently employed materials such as dsh, cement, and lime to address the challenges
associated with sandy soils. The specific nature of sea bed sand, artificially created during land
reclamation, makes it more critical to address soil improvement compared to naturally
occurring sandy land§Gaafer, 2015). To adequately address this issue, it becomes imperative
to comprehensively evaluate the current texture of the sea bed soil, considering its unique
characteristics and properties. Previous research has established the need for significant
improvement in sandy soils before initiating construction, and this is especially true for
reclaimed lands, which require meticulous attention due to their artificial creation. Among the
various soil improvement materials, fly ash and quicklime (CaO) kawerged as highly
effective applications for enhancing soil properties such as compatibility and permeability.
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Both fly ash and quicklime have been employed independently in previous studies to improve

soil characteristics, including plastic limit and wat®ntent. (Biswal, 2018). This research
aims to advance the existing knowledge by exploring the synergistic effects of combining fly
ash and quicklime in different mix proportions. The focus is on improving the bearing capacity
of dredged sea sand, commpoused for land reclamation purposes. By systematically studying
the impact of varying mix proportions of fly ash and quicklime, the research endeavors to
provide valuable insights into optimizing soil improvement strategies for reclaimed lands. The
findings of this study are anticipated to contribute significantly to the understanding of effective
ground improvement techniques in the context of land reclamation prdgsicis, 2017).

In addressing the inherent challenges posed by the high permeatditgw compact ability

of dredged sea sand, this study focuses on modifying its physical, chemical, and biological
characteristics through the incorporation of fly ash and lime (quicklime). The overarching aim
is to enhance the bearing capacity of sea sparticularly when utilized for land reclamation
purposes. The utilization of dredged sea sand in land reclamation is a prevalent practice, yet
the smooth and soft nature of this material presents significant obstacles to construction due to
its suboptinal compaction and high permeability. To overcome these challenges, the study
explores the synergistic effects of fly ash and lime as soil improvement agents. Both fly ash
and lime have demonstrated effectiveness in modifying soil properties individuadlyhia
research seeks to harness their combined potential to achieve superior results. The primary
objective is to investigate the optimal mix proportions of fly ash and lime for enhancing the
bearing capacity of dredged sea sand. By systematically exgntive physical, chemical, and
biological transformations induced by these additives, the study aims to provide insights into a
comprehensive and efficient strategy for improving the overall stability andbleatng
capacity of sea sand. The findingsrir this research hold the potential to inform best practices

for soil improvement in land reclamation projects, contributing to sustainable and resilient
infrastructure development.

Methodology

The use of the fly ash and the quick lime helps to improgdéaring capacity of the dredged
sandy soil which were taken from the sea bed. As mentioned in the introduction, fly ash and
quicklime has been used separately in many existing researches to improve many properties in
the soil itself. Data collection fdhe research mainly can be get from the literature reviews and
conducted testsod results. The suitable data
and marked. The results obtained from the permeability test, proctor compaction test, CBR test,
specific gravity test and sieve analysis test.

According to the first objective of the study, properties of CaO and fly ash could be obtained
by the existing research papers. The researches about the biological, physical and chemical
properties about bottyfash and CaO useful to obtain the required information to conduct the
research. The chemical properties of fly ash should capable to increase the CBR value and to
reduce the specific gravity as well. Lime (CaO) inspires the soil to bond with fly asio and
improve the ability of compaction and reduce the high permeability in dredged sea sand.
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Materials

Fly ash & Lime: The previous reviews showed that the Class C fly ash (CaO) gives more
positive results compared to other classes of fly ash. Therefore, commercially available fly ash
class C was used for the research.

According to the previous researcHame has two variations as Ca (QGH} CaO which
generally called as hydrated lime and quick lime. In this research the CaO (quick lime) has
been used and commercially available lime (CaO) was used of this purpose.

Soil: The chemically untreated dredged se#l samples were taken from the Port City
Colombo. This soil was dredged by the method of floating pipes by the use of bottom opened
barges.

Existing researches has been used to develop the samples with suitable mix proportions of Cao
and fly ash. The $ected suitable mix proportion percentages are changing in only 0.5% of
percentage to study the soil improvement by the change of small about of additives. This
research would be helpful to understand the workability of the fly ash and lime on dredged sea
sand as well.

Tablel : Percentages of Mix Proportions

Sample No Amount of Fly Ash %  Amount of Lime  Amount of Soil %
%
1 6.5 2.5 91
2 7 2 91
3 7.5 15 91
4 8 1 91
5 8.5 0.5 91
6 0 0 100

The specialty of the research is to continue the mitentage as 91% while changing the
percentages of fly ash and lime mix proportion accordingly to study how fly ash and lime react
to improve the permeability, compact ability and CBR of dredged sea sand.

The main objective of the research is to imprdve tiredged sea sand up to the required
permeability level and compaction. Therefore, if dredged soil could be able to improve with
small number of additives compared to the soil amount, that would be an added advantage of
this research.

According to the tind objective, bearing capacity of all developed soil mixtures were
determined. Bearing capacity is the key component of the research. The compact ability and
the permeability are also parameters of bearing capacity. Therefore, after chemically treating
the soil sample with fly ash and CaO with proposed mix proportions, the soil sample should be
test out whether the required parameters have been improved or not.

As this research ultimate goal is to develop the compatibility and permeability to improve the
CBR of the dredged soil, the permeability test, proctor compaction test and CBR test should be
conducted for the five different soil samples.

The sixth soil sample which is not containing any chemical (Chemically untreated dredged sea
sand) also should lest out to have an idea about the selected soil sample and also to compare
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the obtained results. Behalf of main three tests, to analyze the soil particle distribution and to

determine the void ratio of the dredged sea sand, the sieve analysis testspetific gravity

tests were conducted. All the tests were conducted in room temperature and the standard
apparatus and materials were used while the tests.

Data analyzing is one of the important things in the research. Appropriate tables, graphs and
diagrams could be used to analyze the data which were obtained from the conduced tests. After
analyzing the obtained results from the conducted tests to identify the bearing capacity of the
developed soil mixtures for different mix proportions, the resultéddoe used to decide the

best and most suitable mix proportion of the dredged sea sand for the land reclamation.

Results and Discussion

The process of applying statistical methods to evaluate and describe data can be identified as
data analysis. The fourth objective is to analyze the results to recommend the suitable mix
proportion of sandy soil for the land reclamation.

Effect of Fly Ash& CaO (Lime) on Soil Compaction

Proctor Compaction Test was conducted to analyze the effect of Fly Ash & CaO (Lime) on soil
compaction. Five different soil samples were used for the proctor compaction test under the
percentages as mentioned in the belalle 2.

Table2 : Results of Proctor Compaction Test

Sample Water Ratio Fly Ash (%) Lime Moisture Dry Unit
(Ca0) Content Weight (Y
(%) (%)

1 8 6.5 2.5 8.026 1920.04
10 10.99 1946.89
12 12.02 1948.04
14 13.91 1674.00

2 8 7.0 2.0 7.99 1926.43
10 10.07 1926.64
12 11.93 1958.97
14 13.83 1851.82

3 8 7.5 15 8.301 1897.56
10 10.3824 1904.01
12 12.006 1976.66
14 14.17 1734.97

4 8 8.0 1.0 8.05 1990.21
10 10.50 2015.1
12 12.33 2023.66
14 14.45 1906.54
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5 8 8.5 0.5 8.1 2003.86
10 10.79 2017.39
12 11.3 2045.47
14 14.47 1897.04
2200 2060
Pure Dredged Soil
2040 {Chemilcally Untreated)
2020 Flyash 6.5% & Lime
2000 2000 2.5%
Z
2 1980 Fhyash 7% & Lime 2%
]
O
> 1960
a 1800 1940 Flyash 7.5% & Lime
1.5%
1920
Fhyash 8% & Lime 1%
1900
1600 1880
7 9 11 13 15 Flyash 8.5% & Lime

Moisture Content ( %)

0.5%

Figure 1. Dry Density Vs. Moisture Content Graph

Figure 1 shows the variation of the moisture content against the dry density. Dry density
depends on the mass and the volume of the dry soil sample. Dry density should be high in a
good soil sample. Generally, the dredged sea soil is a sandy type smfofdenormally the

dry density of the dredged soil is very low. As in the graph 1 it indicates that the dry density of
the chemically untreated soil sample carries a lower dry density value compared to the other
chemically treated soil samples. Figureclgarly indicates that the dry density has been
increased when the fly ash percentage is increasing and lime percentage is decreasing.
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Figure 2 : Pure Dredged Soil

In higher percentage of fly ash, the dry density of the dredged soil sample is moreezcbmpa
with other samples and in lower percentages of lime, the dry density of the soil sample is lower.
In conclusion these results convey that the fly ash has been able to improve the compact ability
of the dredged sea soil. According to the obtained esdt selected fly ash and lime mix
proportion percentages are suitable to improve the compaction of dredged sea soil.

Effect of Fly Ash & CaO (Lime) on California Bearing Ratio
CBR test was conducted for all six soil samples as five chemically tredtedraples and one

pure dredged sea soil sample. The test was conducted under the standard guidelines.

Table3: Results of CBR Test

Sample Fly Ash (%) Lime (CaO) Penetration Standard CBR value Final

(%) of plunger load CBR
(mm) value
1 6.5 2.5 2.5 0.6921 5.2438 | 13.8438
5.0 2.7687 13.8438
2 7.0 2.0 2.5 0.8075 6.1178 | 15.5743
5.0 3.1148 15.5743
3 7.5 1.5 2.5 1.0382 7.8658 | 16.7280
5.0 3.3456 16.7280
4 8.0 1.0 2.5 1.2690 9.6138 | 17.3048
5.0 3.4609 17.3048
5 8.5 0.5 2.5 1.5574 11.7987 21.6310
5.0 4.3262 21.6310
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Load Vs. Penetration Pure Dredged Soil (Chemically untreated)
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Fly ash 6.5% & Lime 2.5% 14
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Penetration (mm) Penetration (mm)

Figure 3: Load Vs. Penetration for Pure Dredged Sea SOBR value = 4.3838)

California Bearing Ratio (CBR) is a value to discuss the bearing capacity of particular soil
sample. Therefore, CBR test is very importantdge an idea about the bearing capacity of a

soil sample.

Graph 3shows the variation between the load and the penetration. According to the obtained
results from the CBR test, that shows when the fly ash percentage increases while CaO
percentage decregdbe CBR value is higher compared to the lower fly ash percentages and
higher CaO percentages. Therefore, it conveys that the bearing capacity of the soil has been
increased compared to the CBR value of the chemically untreated dredged sea soil.

Effect of Fly Ash & CaO (Lime) on Permeability property

Permeability Test was conducted to analyze the effect of Fly Ash & CaO (Lime) on soil
permeability. Five different soil samples were used for the permeability test under the
percentages as mentioned in thiohetable 4.

Table4 : Co-efficient of Permeability of Samples

Sample Fly Ash Lime (CaO) Gradient K

(%) (%) (m) Co efficient of

permeability

1 6.5 2.5 0.0213 4.4517x1C

2 7.0 2.0 0.0190 4.4517x16

3 7.5 15 0.0173 4.4517x16

4 8.0 1.0 0.017 4.4517x1C

5 8.5 0.5 0.0155 4.4517x16

6 0 0 0.0255 4.4517x1C
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Figure 4: Permeability variation for different Fly ash and Lime (CaO) Percentages

Permeability is the ability of water to move through the €&@nerally, high permeable soil is

not suitable for the construction purposes. Therefore, the dredged sea soil needed to be treated.
According to the obtained results from the permeability test, Table 4 conveys that the
permeability ceefficient has been deiced when the fly ash percentage is higher and lime
percentage is lower. Therefore, the results convey that the under the proposed fly ash and lime
percentage, the permeability is successful. Therefore, the mix proportion percentages are
suitable for themprovement of the permeability of dredged sea soil.

Conclusion and Recommendation

The research findings show that using certain fly ash and lime (CaO) percentages improves
bearing capacity metrics, permeability, and compatibility of dredged seal$amghows that

these additions have the potential to improve the performance of maritime soils. Certain
research limitations, however, must be noted. The fixed 0.5% variance in additive percentages
for each sample limits the search for optimal mix prapnst Changing this variable might
result in more nuanced and valuable results, providing for a more complete knowledge of the
influence of fly ash and lime on dredging marine soil.

While the study's primary goal was to improve soil carrying capacéigatidentified potential

for further laboratory testing. These tests, conducted with the same percentages of fly ash and
lime, could further address various parameters affecting dredged sea soil quality. By extending
the investigation beyond bearing caipgadhe research aims to contribute holistic insights into

the improvement of marine soil characteristics.

Civil engineering, typically regarded as the core of the construction industry, is critical in
addressing issues linked to port city building, caladtvelopment, and riverbank projects. The
study proposes the use of cuttiadge civil engineering solutions that make use of the detected
chemical components to stabilize and strengthen soil. The implementation of rekaret
solutions to tackle guplications encountered in many building situations, promoting creativity
and resilience in the face of environmental and engineering constraints, has the potential to
revolutionize the construction sector. Finally, the study hopes to have a revoluiidheyce
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on building techniques, enabling sustainable growth in maritime and riverbank construction

projects.
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Abstract

This research investigates the improvement of the bearing capacity of the coastal sandy soil by
stabilizing Granite dustvaste rubber powder mixture. The Granite dust and waste rubber
powder were mixed with percentage 1:1 of the weights. And the Graniteralisér powder
mixture was mixed to the weight percentage of the sandy soil 4%, 8%, 12%, 16% and 20%.
There were several laboratory testings were done to obtain the research aim. According to the
results of permeability test, the coefficient of permeability value was reduced from
0.010240 & i to 0.0084% & i by increasing the mix proportion up to 20%. According to

the test results of proctor compaction test, the maximum dry density value was increased by

mixing 20% of mixture and the value is 2.08% & . The optimum moisture content value

was also generalefrom 20% of mixture mixed with sandy soil, and the value is 7.1%. The
CBR value also increased when the mix proportion is increased up to 20% and the value is
26%. Granite dustvaste rubber powder mixture can be used to stabilize the coastal sandy soil.

Keywords: Bearing capacity, coastal sandy soil, granite dust, waste rubber powder, stabilizing,
shear strength, permeability, compaction.

Il ntroducti on

With the quick growth of human population in the earth, the favorable space for living is being
limited. People have to moved places where hard to living. As an example, a country such as
Sri Lanka, there are lot of lands around the coastal areas. But most of the areas there are no big
cities or villages have been developed due to some sorts of.iBamde cannot build their
habitats by using these spaces. Thus, people need to identify this situation and need to find a
way to develop coastal areas up to the livable places. Therefore, there is a need to design proper
structures with including highge, midrise, lowrise buildings, roadway systems, bridges and
other required infrastructures etc. But there are several problems can be identified regarding
the exposure condition and the geological conditions are, mostly affected those constructions
in the coastal areas (Naeimabadi, A., 2012).

The soil type of the coastal areas can be classified as sandy soil which is having with poor
characteristics such as, high permeability, low shear strength, lack of compaction, low bearing
capacity ect, which arenfavorable for those construction works which are mentioned above
(ElI-Nagar, D. A., Mohamed, R. A. A., 2019). According to the problem a proper soil
improvement technique is required to prevent the construction failures at the coastal areas
(Santhos, K eal.2013). In this research project focus on what are the main issues regarding
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the soil profile of coastal areas and a new technique to improve some solil properties of sandy

soil in coastal areas. Thus, this research mainly aims to improve to bearicgycapshe
coastal sandy soil in the coastal areas of north western part of Sri Lanka.

Research Met hodol ogy

In this research, there is a solution which proposed to improve the soil properties of the coastal
sandy soil such as, permeability, shear stigeriggaring capacity by using granite dustste

rubber powder mixture which is stabilized with the coastal sandy soil in the north western part
of Sri Lanka. This research is a quantitative research where the improvement of above soll
properties is measuteby conducting geengineering laboratory testing according to the
ASTM standards.

The properties of the materials which are sandy soil, Granite dust and rubber powder were
found through referring previous research projects as the literature reviewsllAss the
probability of mixing the materials is much important facts, because of the chemical properties
and reactions when the materials were being mixing found by reviewing the literature reviews.
There were five different mix proportions used (Tablend 2) in this study, from the lowest
weight percentage to the highest weight percentage of Granitevdsts rubber powder
mixture. When mixing materials, firstly granite dust and rubber powder were mixed to the
weight percentage of 1:1 weight to cee#ite granite dust waste rubber powder mixture.

Table 1: mixing weight percentages of Granite g@ubber powder

Materials Weight percentage
Granite dust 50%
Waste rubber powder 50%

Table 2: Mixing proportions of sandy soil with grarskestrubber powder mixture

Sample no 01 02 03 04 05
Granite 4% 8% 12% 16% 20%
DustWaste| (of soil (of soil (of soil (of soil (of soil
rubber weight) weight) weight) weight) weight)

powder
mixture

After preparing the mixtures as per the abawentioned mixing proportions, laboratory tests
were done to determine the different properties of Granitewdaste rubber powder mixture,
mixed with sandy soil.

Finally, all the results were calculated whisiere collected through the separate laboratory

testing as per the test standards. Obtained results were analyzed one by one sample where tested

at the laboratory by using a computer software, Microsoft Excel. The variations of the
permeability, optimum miseture content, maximum dry density and CBR values were
evaluated and the values were discussed by comparing one by one testing whether there is an
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improvement or not of the coastal sandy soil when mixing the granite waste rubber

powder mixture.

Results and Discussion

Particle Size Distribution of Materials
In this research, there are three samples were tested individually including, sandy soil, granite
dust and rubber powder by using a set of sieve which has been included six different sieves
with different mesh sizes according to the order of 4.75mm, 2.3&®0Omm, 0.425mm,
0.075mm and 0.045mm. the final results were added to the semi logo metrical graphs by
individually.

50

PERCENT FINER

PARTICLE SIZE

Figure 1 : Particle size distribution curve of sandy soil

According to the distribution curve of the sandy soil, the effectivegagize is 0.10mm and
the coefficient of uniformity value is 9. As well as the coefficient of curvature value is 0.69.

Figure 2 : Particle size distribution curve of Granite dust

According to the distribution curve of the sandy soil, the effegtargicle size is 0.42mm and
the coefficient of uniformity value is 5. As well as the coefficient of curvature value is 1.25.
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