
INVESTIGATING ENVIRONMENTAL IMPACTS OF BETEL NUT 

(Areca Cateche) WASTE DISPOSAL BASED ON HUMAN 

BEHAVIOR IN PORTMORESBY, PAPUA NEW GUINEA. 
 

 

 

 

 

 

 
 

 

 

 

THESIS 
 

 

 

 
 

Pendis Ono 

3000012149010 

 

 

 

 

 

 

 

 

 

 

ENVIRONMENTAL SCIENCE MASTER STUDY PROGRAM 

POSTGRADUATE SCHOOL 

DIPONEGORO UNIVERSITY 

SEMARANG 

2023 



KE
ME

A NT
ER

IAN
 

UN
IVE

 

O
N

N
3L

 N
 



 

 

 

iii 

 

 

 

ENDORSEMENT 

 
INVESTIGATING ENVIRONMENTAL IMPACTS OF BETEL NUT 

(ARECA CATECHE) WASTE BASED ON HUMAN BEHAVIOR IN PORT 

MORESBY, PAPUA NEW GUINEA. 

 
Compiled by 

 

 

Pendis Ono 

3000012149010 

 

 

Has been defended in front of a  

team of examiners on the 18th of August 2023 

and was declared to have met the requirements for acceptance 

 

 
 

Chairman Signature 

 

 
 

Rully Rahadian, S.Si., Ph.D. ……………………………. 

 

 
Members 

 

 

 

 

 

Dr. Budi Warsito, S.Si., M.Si ……………………………. 

 

 

 

Dr. Fuad Muhammad, S. Si., M.Si 
 

 

 

Dr. Eng. Maryono S.T., M. T …………………………… 

 

 

…………………………. 



 

 

 

iv 

 

 

 

STATEMENT 

 
I, Pendis Ono here by certify that this work entitled as Investigating 

Environmental Impacts Of Betel Nut (Areca Cateche) Waste Based On Human Behavior 

In Port Moresby, Papua New Guinea is truly an original work that  I made myself and as a 

scientific work this thesis has never been submitted in any university or tertiary institution 

except as a fulfillment of the requirements to obtain a master degree (S-2) at Diponegoro 

University. To the best of my knowledge and belief, it does not include any previously 

published or written works by any other authors, except where due reference has been made 

in the text. Additionally, I certify that no portion of this work will ever again be used 

without the prior consent of Diponegoro University and, as applicable, any partner 

institution responsible for the joint awarding of this degree in my name for any other degree 

or diploma at any university or tertiary institution. If at a later date it is found that all or 

part of this thesis is not a result of my own work or plagiarism in certain parts, I agree to 

received the sanction of revocation of the academic degree that I hold and other sanctions 

in accordance with the applicable laws and regulations. 

 

 

 

 
 

 
Semarang, August 23rd 2023 

 
Pendis Ono 

  



 

 

 

v 

 

 

 

AUTHORS BIODATA 

 
The author, Mr. Pendis Ono, hails from the Eastern Highlands 

Province of Papua New Guinea and has been admitted in July 

2021 as an Environmental Science Masters student at the 

University of Diponegoro in Semarang, Indonesia. Prior to that, 

he holds a Bachelor of Science Degree in Forestry at the 

Papua New Guinea 

University of Technology in 2015 before being admitted to University of 

Diponegoro. His thesis is based on betel nut waste disposal in the city of Port 

Moresby, Papua New Guinea. The study tries to determine human behavior 

and characteristics towards betel nut waste management and determine the 

reasons why there appears to be more wastes disposed all over the city of 

Port Moresby. This thesis titled ‘Investigating environmental impacts of betel 

nut (Areca catechu) waste based on human behavior in Port Moresby, Papua 

New Guinea’ was developed as a requirement 

  



 

 

 

vi 

 

 

 

DEDICATION 

 
I would like to take this opportunity to dedicate this thesis to my family especially 

my sister who stood tall in this challenging time and has been very supportive all 

through my study. Without my sister and family’s support I would not have 

completed this work. I am indeed very much appreciative of the efforts put in by 

my family. 

  



 

 

 

vii 

 

 

 

ACKNOWLEDGEMENT 
 

Firstly, I would like to pay special thanks to the University of Diponegoro for 

giving me the opportunity to be enrolled in their Post Graduate level studies. I am 

indeed very much pleased to be offered the Diponegoro Masters Scholarship as a 

foreign student in Papua New Guinea. I am indeed very much thankful to the 

University for the kind gesture rendered towards me with the scholarship offer. The 

study has been quiet tough and has been quite a long journey to come this far but I 

managed to come thus far and I am really pleased. 

I would like to express my solemn gratitude towards my two supervisor’s in 

Prof. Dr. Eng. Maryono S. T., M. T. and Dr. Fuad Muhammad S. Si., M. Si for their 

unconditional guidance and advice given to me to compile this work. It has been a 

privilege to be given the opportunity to work under their supervision and for that 

thank you very much. 

I also like to extend my gratitude and appreciation to Mr. Agus Hastomo for 

his unconditional support and advice given as well as being able to provide 

information regarding the study. Finally, I would also like to extend my 

appreciation to all the lecturers who have stood tall in teaching as well as providing 

advice in their capacity which has been very helpful. Although, the 2 years of study 

has brought about a lot of challenges, the academic staffs were able to accomplish 

all teach requirements for a master’s study program. I am indeed indebted in their 

unconditional efforts and therefore, thank you very much. 

Lastly, I wish to extend my special thanks to all international students, both year 1 

and year 2 for their contribution in one way or another in working as colleagues and 

have stood tall in this academic journey despite the challenges we faced as students. 

May the almighty God bless each and every one of you. 

 
Semarang, August 2023 

 
Pendis Ono 

  



 

 

 

viii 

 

 

 

TABLE OF CONTENTS 
 

COVER. ................................................................................................................... i 

APPROVAL PAGE ................................................................................................. ii 

ENDORSEMENT .................................................................................................. iii 

STATEMENT……………………………………………………………………iv 

AUTHORS BIOGRAPHY ...................................................................................... v 

DEDICATION........................................................................................................ vi 

ACKNOWLEDGEMENT .................................................................................... vii 

LIST OF ACRONYMS ........................................................................................ xiii 

ABSTRACT ......................................................................................................... xiv 

CHAPTER 1............................................................................................................ 1 

1.1.   Background information............................................................................ 1 
1.2 Problem statement ..................................................................................... 2 
1.3. Research objectives ................................................................................... 3 
1.4. Research Question ..................................................................................... 3 
1.5. Research hypothesis .................................................................................. 3 
1.3 Significance of the research ....................................................................... 3 
1.4. Scope and limitations of the study ............................................................. 4 

CHAPTER 2............................................................................................................ 6 

2.1. An overview of betel nut waste ................................................................. 6 
2.2. Definition and description of terms ........................................................... 6 
2.3. Overview of the environmental impacts .................................................... 7 
2.4. Theoretical review for betel nut as domestic waste ................................. 11 
2.5. Why should we take action in waste management? ................................ 12 
2.6. The role played by the national government on the issue of betel nut 

control ..................................................................................................... 13 
CHAPTER 3.......................................................................................................... 15 

3.1 Research type and design approach ......................................................... 15 
3.2.  Location and time of the research ............................................................ 15 
3.3.  Population and sampling ......................................................................... 16 
3.4. Data type and source................................................................................ 17 

3.4.1.Primary data ................................................................................... 17 

3.4.2.Secondary data ............................................................................... 18 

3.5. Data collection technique ........................................................................ 18 
3.6. Data analysis technique ........................................................................... 19 
3.7. Justification for waste management through application of conceptual 

model ....................................................................................................... 19 
3.8. Diagram of data analysis process ............................................................ 20 

CHAPTER 4.......................................................................................................... 21 



 

 

 

ix 

 

 

 

4.1.  Demographic response ............................................................................ 21 
4.2.  Betel nut consumption details .................................................................. 24 
4.3.  Environmental pollution details .............................................................. 29 
4.4. Extent to which respondents agree .......................................................... 32 

CHAPTER 5.......................................................................................................... 37 

REFERENCES ...................................................................................................... 39 

APPENDICES....................................................................................................... 41 

 

  



 

 

 

x 

 

 

 

LIST OF FIGURES 
 

Figure 1 Showing women selling betel nut and mustard at a market place in the 

Port Moresby,National Capital District. Photo: Brian Cassey .................. 2 
Figure 2 Betel nut wastes (husks and salivary spittle) being disposed along the 

streets andsidewalks in Port Moresby (Source: Author)......................... 11 
Figure 3 Showing the movement of betel nut from the growers along the coastal 

regions to the main urban centers in PNG. Photo: Brian Cassey............ 12 
Figure 4 showing the police officers manning road blocks and retrieving betel nut 

bags beingillegally transported into Port Moresby by street vendors 

during the period of betel nut ban. Photo Brian Cassey. ........................ 13 
Figure 5 Indicate the data collection as an iterative process (Nieuwenhuis, 20….15 
Figure 6 Map of the city of Port Moresby (Source: Google map) ......................... 16 
Figure 7 Indicate the data collection technique (Nieuwenhuis, 2014)................... 18 
Figure 8 The diagrammatic representation of betel nut trading depicting the 

movement of wastes(Source: Author). ................................................... 20 
Figure 9 A diagrammatic representation of the simple method used in the survey 

for datacollection, processing and analysis ............................................. 20 
Figure 10 Respondents based on gender who participated in the survey .............. 21 
Figure 11 Respondents age range who participated in the survey ......................... 22 
Figure 12 Indicate the education level of the respondents ..................................... 23 
Figure 13 Respondents employment status ........................................................... 24 
Figure 14 Respondents reasons for betel nut consumption ................................... 25 
Figure 15 Graphical representation of respondent’s duration (years) of betel 

nutconsumption ....................................................................................... 26 
Figure 16 The graph shows the number of times responders consume betel nut in a  

day ......................................................................................................................... 27 
Figure 17Showing the number of betel nut consumed at a single time .................. 27 
Figure 18 Displays the approximate range of timing that betel quid lasts inside a 

chewers mouthprior to disposal .............................................................. 28 
Figure 19 Showing the approximate amount of cash spent for the purchase of betel 

nut in a day .............................................................................................. 29 
Figure 20 Depicts the various mode of betel nut husk and quid salivary spittle 

waste disposal .......................................................................................... 30 
  



 

 

 

xi 

 

 

 

LIST OF TABLES 
 

Table 1 The summary of betel nut, betel pepper and lime properties and usage. .... 7 

Table 2 Showing the number of respondents based on their level of liking 

pertaining to thestatements or questions. .................................................. 34 

 
  



 

 

 

xii 

 

 

 

LIST OF APPENDICES 
 

Appendix I Depicts the prepared questionnaire used in the survey for the 

collection of data for the study .............................................................................. 41 
Appendix IIRespondents demographic characteristics as per the data collected 

fromthe survey ...................................................................................................... 43 
Appendix III Details findings of betel nut consumption based on the respondents 

fromsurvey ............................................................................................................ 44 
Appendix IV Detailed findings of human behavior contributing towards 

environmentalpollution .......................................................................................... 45 
Appendix V The extent to which respondents (both male and female) agree to the 

followingstatements ............................................................................................... 46 

  



 

 

 

xiii 

 

 

 

LIST OF ACRONYMS 
 

ASL : Above sea level 

IARC : International Agency for Cancer Research 

NCD : National Capital District 

NCDC : National Capital District Commission 

PNG : Papua New Guinea 

WHO : World Health Organization 

 

  



 

 

 

xiv 

 

 

 

ABSTRACT 
 
The consumption of Areca catechu (betel nut) in combination with Piper betel and 

lime (calcium hydroxide) in Papua New Guinea has been a daily consumable 

commodity among the country’s population. Due to the increase usage of betel nut, 

more wastes tend to be deposited into the city’s environment making the city very 

filthy. The disposal of wastes along with its end by-products has become a major 

problem for the environment due to uncontrolled human behavior and ignorance. 

The city of Port Moresby has seen a lot of wastes from betel nut husks and salivary 

spittle being spewed all over public places. The uncontrolled wastes disposal and 

carelessness of the people has significantly affected the outlook of the surrounding 

environment. Even though, laws were put in place to manage wastes, people do not 

care of the impacts and continue to ignore the laws. The study was undertaken to 

understand human behavior and characteristics towards improper waste 

management and determine the level of wastes derived from the use of betel nut. 

The study was conducted using simple random sampling and stratified sampling 

methods through interviews for qualitative data collection. The results revealed that 

ignorance and carelessness exist within the population in managing betel nut wastes. 

The results also indicate that banning the sale and trading of betel nut may lead to 

social and economic problems for most of the unemployed population in Port 

Moresby. Therefore, it requires a better approach from the government and the city 
authorities to develop and implement workable win-win solution to the problems 

faced by the city residence as well as managing their wastes from the use of betel 

nut. 

 

Keywords: Areca catechu (betel nut), waste management, environmental 

degradation 

  


