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ABSTRACT 

 

 

 

Recently, Ministry of Energy, Green Technology and Water (KeTTHA), want to 

increase national capability and capacity for innovation in Green Technology 

development and enhance Malaysia’s competitiveness in Green Technology in the 

global arena. Due to this statement, the researcher has done a market research focused 

on analysing consumer behaviour on new product, Development of Digital Water Meter 

(DDWM). DDWM is made to improvise the present analog water meter towards 

intelligent digital water meter. DDWM is a green-clean product which beneficial for 

consumer. Theses research findings was answered the research questions. This research 

is using quantitative and qualitative as a method to collect data. A series of survey was  

conducted in order to take data on customer behaviour towards DDWM and the total of 

respondent is 1043 persons. This result was interpreted as quantitative data. To support 

this data, an in-depth interview method was also conducted to investigate the potential 

commercialization of DDWM based on Syarikat Air Melaka Berhad (SAMB) perception 

and the results was interpreted as qualitative data. The result is to see the influence of 

consumer behavior towards DDWM and to share opinion of SAMB regarding the 

potential commercialization of DDWM in context of Malacca. As a conclusion, DDWM 

has marketability in the current market because DDWM can obtaining precise and 

accurate readings of the water usage by consumer, send the water reading wirelessly and 

display unit in Ringgit Malaysia (RM) and measure flow in Cubic meters (m³)  as well 

as it fulfill government green technology aspiration.  
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ABSTRAK 

 

 

 

Kebelakangan ini, Kementerian Tenaga, Teknologi Hijau dan Air (KeTTHA), mahu 

meningkatkan keupayaan dan kapasiti negara dalam pembangunan inovasi Teknologi 

Hijau dan meningkatkan daya saing Malaysia di arena global. Oleh itu, penyelidik telah 

melakukan penyelidikan pasaran yang tertumpu kepada menganalisis tingkah laku 

pengguna mengenai produk baru, Development of Digital Water Meter (DDWM). 

DDWM dicipta untuk menambah baik meter air analog sekarang dan ke arah 

penggunaan meter air digital. DDWM adalah produk teknologi hijau yang memberi 

manfaat kepada pengguna. Hasil penyelidikan yang dilakukan akan menjawab 

permasalahan kajian yang dinyatakan oleh penyelidik. Kajian ini menggunakan 

kuantitatif dan kualitatif sebagai kaedah mengumpul data. Satu siri dapatan kajian akan 

dijalankan untuk mengambil data tingkah laku pelanggan terhadap DDWM dan jumlah 

responden seramai 1043 orang. Hasil dapatan kajian ini akan ditafsirkan sebagai data 

kuantitatif. Bagi menyokong data ini, kaedah temubual juga dijalankan untuk menyiasat 

pengkomersialan potensi DDWM berdasarkan persepsi Syarikat Air Melaka Berhad 

(SAMB) dan hasil dapatan kajian akan ditafsirkan sebagai data kualitatif. Hasil kajian 

yang dijangka adalah untuk mengetahui pengaruh tingkah laku pengguna terhadap 

DDWM dan berkongsi pendapat SAMB tentang potensi pengkomersialan DDWM dalam 

konteks kajian kes di Melaka. Kesimpulannya, DDWM mempunyai nilai kebolehpasaran 

dan dapat diterima dalam pasaran kerana DDWM boleh memberikan bacaan 

penggunaan air yang tepat kepada pengguna, menghantar bacaan air tanpa wayar dan 

memaparkan unit dalam Ringgit Malaysia (RM) dan nilai ukuran bacaan dalam meter 

padu (m³) serta memenuhi aspirasi kerajaan yang menggalakkan teknologi hijau. 



vii 

 

 

 

 

CHAPTER 

 

 

 

TITLE 

 

 

PAGE 

 DECLARATION ii 

 DEDICATION iii 

 ACKNOWLEDGEMENT iv 

 ABSTRACT v 

 ABSTRAK vi 

 TABLE OF CONTENT vii 

 LIST OF FIGURES  xi 

 LIST OF TABLE  xiii 

 LIST OF NOMENCLATURE xviii 

 LIST OF SYMBOL xx 

 LIST OF APPENDICES 

 

xxi 

Chapter 1 INTRODUCTION 1 

 1.1  Background of the study 1 

 1.2  Research Question 5 

 1.3  Objectives 5 

 1.4  Scope and Limitation of the project 6 

 1.5 Importance of the Project 7 

 1.6 An Expanded Model of Marketing Process and K-chart 7 

 1.7  Theoretical Framework 8 

 1.8 Hypotheses 9 

 1.9  Summary 

 

9 

Chapter 2 LITERATURE REVIEW 12 

 2.1 Introduction  12 

 2.2. Product Knowledge 13 

        2.2.1 Product 13 

        2.2.2 New product development 13 

        2.2.3 Analog water meter 14 

 

 

       2.2.4 Development of Digital Water Meter (DDWM) 14 

TABLES OF CONTENTS 



viii 

 

 

        2.2.5 Differentiation between Analog Water Meter and DDWM 15 

 2.3 DDWM as new push strategy product in market 16 

 2.4 Flow of K-chart 17 

       2.4.1 Marketing 17 

       2.4.2 The marketing process 18 

       2.4.3 Understanding the Marketplace and Customer Needs 19 

                2.4.3.1 Needs 19 

                2.4.3.2 Wants 19 

                2.4.3.3 Demand 20 

                2.4.4 Market offerings (Product, Services, and 

Experiences) 

20 

                2.4.5 Customer value and satisfaction 21 

                2.4.6 Exchange and relationships 21 

                2.4.7 Markets 22 

 2.5 Consumer Markets and Consumer Buyer Behaviour 22 

       2.5.1 Consumer behavior 22 

       2.5.2 Consumer market 23 

 2.6 Model of Consumer Behaviour 24 

 2.7 Factors / Characteristics Influencing Consumer Behaviour 25 

       2.7.1 Social factors 27 

       2.7.2 Personal factors 28 

       2.7.3 Psychological factors 29 

 

 

2.8  Summary 30 

Chapter 3 RESEARCH METHODS 31 

 3.1  Introduction 31 

 3.2  Research Design 32 

 3.3 Qualitative or Quantitative Research Methods 32 

 3.4 Primary and Secondary Data Sources 34 

 3.5 Location of Research 36 

 3.6 Company Background 36 

 3.7 Method of Primary Data Collection 39 

       3.7.1 Research Approaches 39 

       3.7.2 Contact Methods 41 

       3.7.3 Sampling plan 42 

       3.7.4 Research instruments 44 

                3.7.4.1 Types of questionnaires 45 

                3.7.4.2 Likert scale 47 

 3.8 Field work 47 

 3.9 Data entry and analysis 49 

          3.9.1 Analysing Quantitative Data 49 

                   3.9.1.1 Reliability analysis (Cronbach’s Alpha) 50 



ix 

 

                   3.9.1.2 Frequency Distribution 50 

                   3.9.1.3 Cross tabulation 51 

                   3.9.1.4 Correlation Analysis 51 

         3.9.2 Analysing Qualitative Data 53 

 3.10 Scientific Canons 54 

         3.10.1  Internal Validity 54 

         3.10.2 Construct Validity 55 

         3.10.3 External Validity 55 

         3.10.4 Reliability 56 

 

 

3.11 Summary 56 

Chapter 4 RESULTS AND DISCUSSION  56 

 4.1 Introduction 56 

 4.2 Analysing Quantitative Data 57 

       4.2.1 Respondent profile  57 

       4.2.2 Reliability Analysis 57 

       4.2.3 Frequency Distribution 58 

                4.2.3.1 Respondent background (Section A) 58 

                            4.2.3.1.1 Gender 59 

                            4.2.3.1.2 Total living in house 59 

                            4.2.3.1.3 Average total bill expenses for a month 60 

                            4.2.3.1.4 Knowing the amount of water used every  

                                          day without referring at monthly water bill 

60 

       4.2.4 Cross tabulation 61 

                4.2.4.1 Customer Awareness (Section B) 61 

       4.2.5 Correlation Analysis 73 

       4.2.6 Discussion of Quantitative Data 79 

                4.2.6.1 Factors Influencing Consumer Behaviour 79 

                            4.2.6.1.1 Social factors 79 

                            4.2.6.1.2 Personal factors 80 

                            4.2.6.1.3 Psychological factors 80 

 4.3 Analysing Qualitative Data 85 

 

 

      4.3.1 Discussion of Qualitative Data 91 

Chapter 5 CONCLUSION AND RECOMMENDATION 94 

 5.1 Introduction 94 

 5.2 Conclusion 95 

 5.3 Recommendation 98 

 5.4 Recommendation for Future Researcher 99 

 5.5 Summary 

 

100 



x 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 REFERENCES 

 

104 

 APPENDICES 107 



xi 

 

 

 

 

LIST OF FIGURES 

 

NO 

 

TITLE 

 

PAGE 

 

1  Figure 1.1: An expanded model of Marketing Process 10 

 

2 Figure 1.2: K-chart is based on P.Kotler 11 

 

3 Figure 1. 3: Theoretical framework based on P.Kotler model           8 

 

4 Figure 2.1:Analog water meter 15 

 

5 Figure 2.2 :Development of Digital Water Meter (DDWM) 15 

 

6 Figure 2.3: A Simple Model of the Marketing Process 18 

 

7 Figure 2.4: Model of Consumer Behaviour 24 

 

8 Figure 2.5: Factors Influencing Consumer Behaviour 26 

 

9 Figure 3.1: Independent and dependent variables 54 

 

10 Figure 4.1: Knowing the amount of water used every day without   61 



xii 

 

 

 

 

 

 

 

 

                   referring at monthly water bill 

 

 

11 Figure 4.2: Relationship between gender and question “I realized  

                  about the importance of Green Technology” 

 

64 

 

 

12 Figure 4.3: Relationship between gender and question “I believe  

                   that this DDWM is marketable” 

 

68 

 

 

13 Figure 4.4: Relationship between gender and question “Do you  

                   agree that DDWM should be used in Malacca if it can  

                   save the usage of water consumption compared  to the  

                   Analog Water Meter?” 

 

69 

 

 

14 Figure 4.5: Relationship between gender and question “Please state  

                  any suggestion or comment to improvise this DDWM” 

71 

 

 

15 Figure 4.6: Theoretical framework based on P.Kotler model 73 



xiii 

 

 

 

 

LIST OF TABLES 

 

 

 

NO TITLE  PAGE 

 

1  Table 1.1: Current and Projected NRW Level for Year 2020 4 

 

2 Table 2.1: Differentiation between Analog Water Meter and          

                 

                 DDWM 

 

 

15 

 

3 Table 3.1: Planning Primary Data Collection 39 

 

4 Table 3.2: Strengths and Weakness of Contact Methods 41 

 

5 Table 3.3: Types of Samples 43 

 

6 Table 3.4: Likert Scale 47 

 

7 Table 3.5: Davis Index (1971) 52 

 



xiv 

 

8 Table 3.6: Interpretation of Mean Score 52 

 

9 Table 4.1: Cronbach’s Alpha result 58 

 

10 Table 4.2: Respondent gender 59 

 

11 Table 4.3: Total living people in house 59 

 

12 Table 4.5: Average total bill expenses for a month 59 

 

13 Table 4.6: Knowing the amount of water used every day without  

                  referring  at monthly water bill 

60 

 

 

14 Table 4.7: Relationship between gender and customer satisfaction  

                  with the current water meter 

62 

 

 

15 Table 4.8: Relationship between gender and question “The current  

                  water meter reading sometime is not accurate” 

62 

 

 

16 Table 4.9: Relationship between gender and question “Door-to-door  

                  manual meter reading causes disturbance to my privacy” 

63 

 

 

17 Table 4.10: Relationship between gender and question “I realized  

                    about the importance of Green Technology” 

 

 

 

 

63 

 

 

 



xv 

 

 

 

18 Table 4.11: Relationship between gender and question “I like to use  

                    a water meter which is environmental friendly” 

65 

 

 

19 Table 4.12: Relationship between gender and question “I support  

                    the water saving campaign” 

65 

 

 

20 Table 4.13: Relationship between gender and question “I support  

                    water meter which show the amount that we need to  

                    pay in Ringgit Malaysia (RM)” 

66 

 

 

 

21 Table 4.14: Relationship between gender and question “The value  

                    of water use in Ringgit Malaysia (RM) can help in  

                    saving the water” 

66 

 

 

 

22 Table 4.15: Relationship between gender and question “I support  

                    wireless meter data collection networks to collect the  

                    amount of water usage of customer” 

67 

 

 

 

23 Table 4.16: Relationship between gender and question “I believe  

                    that this DDWM is marketable”  

 

 

 

 

67 

 

 



xvi 

 

 

 

24 Table 4.17: Relationship between gender and question “Do you  

                    agree that DDWM should be used in Malacca if it can  

                    save the usage of water consumption compared to the  

                    Analog Water Meter?” 

69 

 

 

 

 

25 Table 4.18: Relationship between gender and question “Please state  

                    any suggestion or comment to improvise this DDWM” 

70 

 

 

26 Table 4.19: Correlations between Marketable and Social factor 74 

 

27 Table 4.20: Correlations between Marketable and Personal factors 75 

 

28 Table 4.21: Correlations between Marketable and Psychological  

                    factors 

76 

 

 

29 Table 4.22: Correlations between Marketable and Social factors 

                   (Total and Gender) 

77 

 

 

30 Table 4.23: Correlations between Marketable and Psychological  

                    factors  (Perception, Motivation and Attitudes) 

 

 

 

 

 

78 

 

 



xvii 

 

 

 

31 Table 4.24:Dependent Variables (DDWM) and Independent  

                   Variables (Social factors, Personal factors and  

                   Psychological factors)  

82 

 

 

 

32 Table 4.25: Sum up answer for Quantitative Questionnaire 83  

 

33 Table 4.26: Correlation value and mean value for Social factors,  

                    Personal factors and Psychological factors 

84 

 

 

34 Table 4.27: Qualitative data - Quotation from interview with  

                    SAMB 

 

85 

35 Table 4.28: Conclusion for Factors Influencing Consumer   

                   Behaviour on DDWM (Qualitative themes) 

93 

 

 

 

 

 

 

 



xviii 

 

 

 

LIST OF NOMENCLATURE 

 

 

 

AMA American Marketing Association  

 

DDWM Development of Digital Water Meter  

 

FKE Faculty of Electrical Engineering Electrical  

 

KYM Kolej Yayasan Melaka  

 

MARA Majlis Amanah Rakyat  

 

KeTTHA Ministry of Energy, Green Technology and Water  

 

NRW Non-Revenue Water  

 

RM Ringgit Malaysia  

 

SAMB Syarikat Air Melaka Berhad  

 



xix 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SPSS Statistical Package of Social Science  

 

UiTM Universiti Teknologi Malaysia  

 

UTeM Universiti Teknikal Malaysia Melaka  

 



xx 

 

 

 

LIST OF SYMBOL 

 

 

 

(m³) Cubic Meters  

 

Ho Hypothesis Null 

 

H1 Hypothesis Alternative 

 

N  Number  

 

 Population  

 

r Sample  

 

≤ 

 

Not more than  

≥ 

 

More than  

%  Percentage  

 



xxi 

 

 

 

LIST OF APPENDICES 

 

 

BIL TITLE PAGE 

 

A  CARTA GANTT 102  

 

B PERMISSION LETTER FOR RESEARCH 

 

103 

C SURVEY QUESTIONNAIRE AND VERIFICATION FROM 

LECTURER 

                             

104 

 

D INTERVIEW QUESTIONNAIRE AND VERIFICATION FROM 

LECTURER 

 

105 

 

E SUPPORTIVE DOCUMENT FROM SAMB  

 

106 

E DDWM FUNCTIONALITY AND COMPARISON BETWEEN 

ANALOG WATER METER AND DDWM 

 

107 

F DDWM PROTOTYPE COST AND COMPARISON BETWEEN 

ANALOG WATER METER AND DDWM 

 

108 

G TRANSCRIBE INTERVIEW WITH SAMB 

 

109 



xxii 

 

 


