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Faculty: Economics and Management 

 

Water is a fundamental need; all ecosystems including human being depend largely on 

availability of water, both in high quality and sustainable supply. Improved quality 

drinking water has the ability to improve our standard of living, reduces mortality rates 

and morbidity associated with water borne diseases. Damaturu have witnessed 

unprecedented increase in population due to its new status when made the capital of 

Yobe State in 1991. Provision of safe drinking water thus, became inadequate and a 

matter of serious concern, this led to prevalence of water borne diseases like diarrhea 

and other gastro intestinal disorder. Yobe State has embarked on the construction of 

“Yobe regional water supply project” which promises 100% access to portable water to 

Damaturu. The general objective of the study is to determine households’ willingness to 

pay for an improved quality drinking water. Choice experiment approach was used, and 

four attributes of drinking water quality were identified namely; tap water quality 

© C
OPYRIG

HT U
PM



iv 
 

(TWQ), Tap water supply (TWS) tap water pressure (TWP) and Price. Random sample 

of 300 respondents were surveyed in- person. Conditional logit model (CLM), mixed 

logit model (MLM) and latent class logit model (LCM) were analyzed and interpreted. 

Discussion was made on the estimates obtained from the three models to find out 

households’ marginal willingness to pay and to assess household demand preferences on 

heterogeneous tap water attributes. TWQ3 is the most consistently valued among other 

attributes, in simple and interaction CLM mean WTP stood at 220% and 126%. While, 

in simple and interaction MLM mean WTP stood at 682% and 572%, but the mean WTP 

for LCM class1 and 2 unconditional stood at 190% and 126% conditional LCM for 

class1 and 2 is 152% and 120% respectively. TWS and TWP were equally valued. 

Respondents with higher level of education indicate high willingness to pay. Identifying 

the mix of attributes and their prices based on respondents’ drinking water demand 

preferences, would help policy makers to know and provides households with a 

preferred and affordable drinking water which would, facilitates effective tariff structure 

for cost recovery and sustainability. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 
memenuhi keperluan untuk ijazah Master Sains 

 
PENILAIAN KE ATAS KESEDIAAN MEMBAYAR PENINGKATAN KUALITI 

DAN PERKHIDMATAN BEKALAN AIR MINUMAN DIKALANGAN 
PENDUDUK DAMATURU, NIGERIA 

 
Oleh 

 
SULEIMAN ALHAJI DAUDA 

 
Januari 2013 

 
Pengerusi: Mohd Rusli Yacob, Phd 
 
Fakulti: Ekonomi dan Pengurusan 
 

Air adalah keperluan asas manusia, kewujudan manusia dan kewujudan ekosistem lain 

banyak bergantung kepada air yang sedia ada, dengan kualiti yang tinggi dan 

pembekalan yang berkekalan. Penambahbaikan kualiti air minuman dilihat mempunyai 

keupayaan untuk meningkatkan taraf hidup kita, mengurangkan kadar kematian dan 

morbiditi yang dikaitkan dengan penyakit bawaan air. Damaturu telah menyaksikan 

peningkatan yang luar biasa dalam populasi berikutan status barunya semasa berada di 

ibu kota Negeri Yobe pada tahun 1991. Peruntukan bagi air minuman yang bersih itu, 

telah menjadi tidak mencukupi dan perkara yang membimbangkan yang mana telah 

membawa kepada penularan penyakit bawaan air seperti cirit-birit dan lain-lain 

gangguan gastro usus. Negeri Yobe telah melaksanakan satu pembinaan  

" projek bekalan air wilayah Yobe " yang menjanjikan akses 100% kepada air mudah 

alih untuk Damaturu. Objektif umum kajian ini adalah untuk menentukan kesanggupan 

membayar isi rumah untuk kualiti air minuman. Pendekatan Pilihan Eksperimen (CE) 
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telah digunakan, dan empat sifat-sifat kualiti air minuman telah dikenal pasti iaitu; 

kualiti air paip (TWQ), bekalan air paip (TWS) tekanan air paip (TWP) dan harga. 

Sampel rawak terdiri daripada 300 responden telah dikaji selidik secara peribadi. Model 

logit Bersyarat (CLM), model logit bercampur (MLM) dan model logit kelas terpendam 

(GSTK) telah dianalisis dan ditafsirkan. Perbincangan telah dibuat ke atas anggaran 

yang diperolehi daripada tiga model untuk mengetahui marginal kesanggupan membayar 

isi rumah dan untuk menilai keutamaan permintaan isi rumah ke atas heteroginiti sifat-

sifat air paip. TWQ3 adalah nilai yang paling konsisten di antara sifat-sifat lain dalam 

CLM yang ringkas dan interaksi purata WTP berada pada paras 220% dan 126%. 

Sementara itu, dalam MLM mudah dan interaksi purata WTP berada pada paras 682% 

dan 572%, tetapi purata WTP LCM class1 dan 2 tidak bersyarat berada pada paras 190% 

dan 126%, LCM bersyarat bagi class1 dan 2 adalah 152% dan 120% masing-masing. 

TWS dan TWP adalah sama penting. Responden yang mempunyai tahap pendidikan 

yang lebih tinggi menunjukkan kesanggupan yang tinggi untuk membayar. Dengan 

mengenal pasti gabungan sifat dan harga berdasarkan keutamaan permintaan air 

responden dapat membantu penggubal polisi untuk mengetahui dan menyediakan isi 

rumah dengan air minuman yang di gemari dan berpatutan yang mana akan 

memudahkan struktur tarif yang efektif untuk kso pemulihan dan kelestarian. 

 

 

 

 

 

 

© C
OPYRIG

HT U
PM



vii 
 

ACKNOWLEDGEMENTS 

All praises are due to Allah (SWT), The Most Beneficial the Most Merciful, His 

Auspicious and unending Blessings and Salutations be upon the Holy Prophet 

Muhammad (SAW) his righteous companions and his pure progeny. I would like to 

express utmost appreciation and deep gratitude to my Supervisor, Dr Mohd Rusli Bin 

Yacob (Senior Lecturer in the Faculty of Environmental Studies, Universiti Putra 

Malaysia) for his patients, encouragements, constructive suggestions, and painstaking 

going through my manuscripts thoroughly, May Allah bless and rewards him. My 

sincere appreciation also goes to Associate Professor Dr Alias Bin Radam (senior 

lecturer and Deputy Dean, Research and Post Graduate Studies, Faculty of Economics 

and Management, Universiti Putra Malaysia) for his guidance, advices and assistance on 

econometric and statistical analysis. I am ever grateful to my lecturers in the Faculty of 

Economics who usher me into the world of economics and knowledge. I am highly 

indebted to my friends both international and Naijacomm members for their help and 

encouragement during the course of my study. Worthy to mention are among others:- 

(Late Engr Muhd J.Yaji), Bashir H Gabdo, Abubakar Sadiq A., Ibrahim Bakari, Dr 

Adamu Ajeje, (Late Ali Muhd Sanusi), Abdulrazaq M. Umar, Dr M.Waziri, Lawali 

A.Argungu, Habibu Rabiu, Chairman Abdul’aziz, Hassan U. Zamani, Shehu U Adam, 

Dr Faruku Bande, Dr Sarah Kaffashi, Norfashah, Nik Dewi, Mahbubur Rahman, 

Hizamie Hassin, Sarah Fahani, Hazirah, Khamis Msallem, Nurul, Fatimah Azzahrah and 

many others that help me throughout my study. 

 

Finally, I must express my heartfelt gratitude and deepest thanks to my beloved family 

and friends in Nigeria, First my beloved Mother Hajiya Aisha Liman Baitul-Mal, my 

© C
OPYRIG

HT U
PM



viii 
 

dear Wife Amina Abdulkarim and our children Khalifa, Mohd Nasir, Ummi Habiba, 

Hajja Ammi, and Mohd Yaji jnr.  My late father-in-Law (Alh Abdulkarim) My Brothers 

Alhaji Baba Dauda, Alhaji Sule Dauda, Associate Professor Dr Mohd Dauda, Ali Baba 

Dauda and my Sisters Yah Jummai, Yah Hauwa, Yah Fatu, Yah Baba Turmi, Hajja 

Zamzam and Uma Talatu, for their persistent prayers, patients, understanding and 

assistance during my absence. 

 

I am highly indebted to His Royal Highness The Emir of Fika Alhaji Muhammad Ibn 

Muhd, His Excellency The Nigerian High Commissioner to Malaysia, Alhaji Bello S. 

Ringim, the  Provost, Registrar, Deputy Provost, and Bursar FCE(T) Potiskum for their 

supports and encouragement, also to my co-workers in college Abdulkadir Adamu, Dr 

A.T. Dagoli, Alh Yerima Abdu, Mall. Ja’afaru Wase, Mall. Abubakar Waziri and to my 

bosom friends Alhaji Abdullahi Fika, Ibrahim Bomoi (Ibbi), Adamu Auwani, Asheikh 

M. Damaturu,  Hon. Ibrahim M (Ibbiyo), Alhaji Dauda, Suleiman Dahiru, Alhaji Inna, 

and finally to our Institute “Al’Furqan Learners’ Academy Potiskum”, and all members 

of Staff for their support and well wishes.  

 

 

 

 

 

 
 
 
 

© C
OPYRIG

HT U
PM



ix 
 

I certify that a Thesis Examination Committee has met on (21st January 2013) to 
conduct the final examination of (Suleiman, Alhaji Dauda) on his thesis entitled " 
Assessment of Willingness to Pay For Drinking Water Quality Improvement 
and Supply Services among Households in Damaturu, Nigeria" in accordance 
with the Universities and University Colleges Act 1971 and the Constitution of 
the Universiti Putra Malaysia [P.U.(A) 106] 15 March 1998. The Committee 
recommends that the student be awarded the (Master of Science).  
 
Members of the Examinations committee were as follows: 

Khalid Abd. Rahim, PhD 
Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Chaiman) 
 
Mad Nasir Shamsudin, PhD 
Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Internal Examiner) 
 
Shaufique Fahmi bin Ahmad Sidique, PhD 
Senior Lecturer 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Internal Examiner) 
 
Abu Hassan Md Isah, PhD 
Professor 
Faculty of Economics and Business  
Universiti Malaysia Sarawak 
(External Examiner)   
 
        

SEOW HENG FONG, PhD                                                         
Professor and Deputy Dean 
School of Graduate Studies 
Universiti Putra Malaysia 
                                                                      
Date:  

© C
OPYRIG

HT U
PM



x 
 

This thesis submitted to the Senate of Universiti Putra Malaysia and has been accepted 
as fulfillment of the requirement for the degree of Master of Science. The members of 
the Supervisory Committee were as follows: 
 
 
Mohd Rusli Bin Yacob, PhD 
Senior Lecturer 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Chairman) 
 
 
Alias Bin Radam, PhD 
Associate Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Member) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
BUJANG BIN KIM HUAT, PhD                                                         
Professor and Dean 
School of Graduate Studies 
Universiti Putra Malaysia 

Date: 

                                                                         
 

© C
OPYRIG

HT U
PM



xi 
 

DECLARATION 
 

I hereby declare that the thesis is based on my original work except for quotations and 
citations, which have been duly acknowledged. I also declare that it has not been 
previously and is not concurrently, submitted for any degree at Universiti Putra Malaysia 
or other institutions. 
 
 

 
 
 
 
 

SULEIMAN ALHAJI DAUDA 

Date: 21st January, 2013 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© C
OPYRIG

HT U
PM



xii 
 

TABLE OF CONTENTS 
 
                    Page 
DEDICATION ii 
ABSTRACT iii 
ABSTRAK v 
ACKNOWLEDGEMENTS vii 
APPROVAL ix 
DECLARATION xi 
LIST OF TABLES                                                                                                  xvi  
LIST OF FIGURES             xvii 
 

                  CHAPTER 
1. INTRODUCTION 1 

1.1  Introduction 1 
1.2  Statement of the Problem 5 
1:3     Objectives of the study 7 
1.4     Significance of the study 8 
1.5  Scope and Limitations 9 
1.6  Organization of the Thesis 10 

 
2. LITERATURE REVIEW 11 

2.1  Total Economic Value 11 
2.2  Environmental Valuation Techniques 14 

       2.2.1 Revealed Preference Techniques          16  
       2.2.2  Stated Preference Techniques           20   

2.2.3     Contingent Valuation Method 20 
2.2.4      Choice Modeling Approaches 25 

2.3        Drinking Water Attributes 30 
2.4        Empirical Studies on Water Quality Improvement 31 
2.5        Summary 38 

 
3. METHODOLOGY    39 
    3.1   The Study Area             39 
        3.1.1 Physical Features            39 
        3.1.2      The Climate             40 
        3.1.3 Economy and Population           40 
         3.3.4 Infrastructure and Facilities                                                                      41 

3.2 Survey Structure 43 
3.2.1  Determination of Sample Size 44 
3.2.2  Data Collection 45 
3.2.3  Nature of data collected 46 
3.2.4  Choosing the Appropriate Attributes 46 
3.2.5  Selection of Attributes and Assigning of Levels 47 
3.2.6  Experimental Design 49 
3.2.7 Construction of Choice Sets 50 

© C
OPYRIG

HT U
PM



xiii 
 

3.3  Designing the Questionnaire 53 
3.3.1  Section I: Background information 54 
3.3.2  Section II: Damaturu region Water Supply Project 54 
3.3.3  Section III: Management Practice of Yobe State Water Corporation             
(YSWC) 55 
3.3.4  Section IV: Attitudinal information 57 
3.3.5  Section V: YSWC policy information 57 
3.3.6 Section VI: Respondents Background Information 58 

       3.3.7   Justification for the adoption of models          58 
  3.4    Conditional Logit Model (CLM)           60  

   3.4.1     Derivation of Conditional Logit Model 61 
  3.5     Mixed logit Models (MLM) 66 

   3.5.1    Derivation of Mixed Logit Model (MLM) 67 
  3.6    Latent Class Model 71 

3.6.1 Derivation of Latent Class Model (LCM) 72 
   3.7    Summary 76 
 
4. RESULTS AND DISCUSSION 77 

4.1       Descriptive Statistics 77 
4.1.1    Respondents Response Rate 77 
4.1.2    Socio-demographic profile of the respondents 78 
4.1.3  Perception of the respondents on current management practice of  
           YSWC                                                                                                            80 
4.1.4   Perception of respondents on efficacy of improved tap water quality 
         and supply services to alleviate water borne diseases in Damaturu. 82 
4.1.5  Respondents’ opinion on revenue mobilization generation 84 
4.1.6   Cronbach’s Alpha Test for the characteristics of respondents’ perceptions 86   
4.1.7  Respondents Attitudinal Information 88 
4.1.8  Reason for respondents to choose current management practice 90 

4.2  Conditional Logit Results 92 
4.2.1    Result for Basic Conditional Logit Models 92 
4.2.2    Results for Simple Conditional Logit incorporating levels 94 
4.2.3    Econometric Function of the conditional logit model with levels 95 
4.2.4    Improvement of the Model fit for Conditional Logit Interaction Model 97 
4.2.5    Econometric model for conditional logit with interaction variables 98 

  4.3        Basic Mixed Logit Model 101 
4.3.1    Simple Mixed logit model results incorporating levels 102 
4.3.2    Mixed logit model with interaction of variables 104 

  4.4        Latent Class Model: Selection criteria for optimal class number 108 
4.4.1    Basic Model for latent class model 109 
4.4.2    Simple Latent Class Model with levels added 110 
4.4.3    Results of LCM for belonging to any of the two Classes Conditional 
            on Socio-demographic Variables 113 

  4.5   Marginal value for all models          117  
  4.6   Summary     122 
 
 

© C
OPYRIG

HT U
PM



xiv 
 

5. SUMMARY AND CONCLUSION 124 
5.1      Summary 125 

5.1.1 Policy Implications 126 
5.1.2 Limitation of the study 129 

   5.2      Recommendations for Further Studies 129 
   5.3     Conclusion 130 
 
REFERENCES 131 
APPENDICES 139 
BIODATA OF STUDENT            150 
LIST OF PUBLICATIONS            151 
�

© C
OPYRIG

HT U
PM


	ASSESSMENT OF WILLINGNESS TO PAY FOR DRINKING WATERQUALITY IMPROVEMENT AND SUPPLY SERVICES AMONGHOUSEHOLDS IN DAMATURU, NIGERIA
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTERS
	REFERENCES



