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ABSTRACT

Businesses are now operating as parts of collaborative networks sharing skills and
information synergistically to offer superior value to the customers. In order to stay
competitive or surpass competitors, businesses benchmark their performance against
industry leaders or best-in-class competitors. A benchmarking study aimed to examine
the causes of poor performance of the milk supply chain in Pakistan was undertaken. Fo
this purpose the performance of key players of milk supply chain in Pakistan was
benchmarked against those of New Zealand. An extensive review of literature was
conducted with the objective to choose an appropriate performance measurement
framework. For this purpose existing frameworks were evaluated against five criteria
characterising performance measurement in agri-food supply chains and not a single
framework qualified. This research gap was abridged by developing a framework based
on supply chain operations reference (SCOR) model but with certain modifications to

food quality.

Pragmatic approach was used to select appropriate research design. Cross-sectional data
was collected using survey strategy. A total of 490 respondents were accessed through
personal interviews (430 in Pakistan) and online questionnaires (60 in New Zealand).
Samples were drawn using a combination of multi-stage and purposive sampling
methods. A three-step approach was proposed to address the individual objectives of the
overall study. The first-step was to conduct value chain analysis of both the milk
supply chains. The second-step was to measure the performance of key players of both
the milk supply chains using the performance measurement framework developed as a
result of literature review. The third-step was to perform gap analysis of the SCOR
metrics for key players of both the milk supply chains and suggest appropriate policy
measures for the improvement of milk Supply chain in Pakistan. The data were

analysed with statistical package for social scientists (SPSS) and Microsoft Excel.

The value chain analysis was performed to explore the benchmarking milk supply
chains as well as to gauge the level of vale addition. The value chain maps discussed the
primary functions, activities, operators, facilitators, and enablers in the milk supply
chains in Pakistan and New Zealand. Moreover, the analysis of value distribution along
the entire chain indicated that the informal chain of milk (unprocessed milk) in Pakistan
had 22.39% ex-farm gate value addition, with the largest (almost 82%) share of the

value captured by the dairy farmers. Whereas, the formal chain of milk (processed milk)
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in Pakistan had 104.23% ex-farm gate value addition, with the largest (51%) share of
the value captured by the dairy farmers. The milk supply chain in New Zealand had
216.83% ex-farm gate value addition, with the largest (55.6%) share of value captured

by the retailers.
The findings of the gap analysis were:

» Pakistani dairy farmers under performed in supply chain reliability, cost of
production, and return on working capital as compare to NZ dairy farmers. The
majority of the Pakistani dairy farmers were smallholders and due to
diseconomies of the scale of their operation they could not afford modern dairy
farming technologies such automatic milking, milk storage at controlled
temperature, and other precision dairy farming (PDF) technologies.

» The Pakistani milk collectors underperformed in perfect order fulfilment,
flexibility and cost of milk sold and outperformed in value at risk, SCM cost and
return on assets as compared to NZ dairy companies.

» The Pakistani milk shops underperformed in cost of milk sold and outperformed
in order fulfilment cycle time, flexibility, value at risk, SCM cost and return on
assets as compared to NZ dairy companies.

» The Pakistani dairy companies underperformed in perfect order fulfilment and

flexibility as compared to NZ dairy companies.

On the basis of findings of the value chain analysis, SCOR analysis, and gap analysis,
promotion of agricultural cooperatives as a phased-out medium to long term policy

intervension was recommended.

i1



ACKNOWLEDGEMENT

In the name of Almighty God, the Gracious and the Affectionate who bestowed me with
the opportunity to complete this thesis. I feel short of words to express my sincere
gratitude to my supervisors Dr. Norman E. Marr and Dr. Elena Garnevska for their
auspicious guidance, encouragement, advice, and support in my academic as well as
personal endeavours. Norman’s visionary leadership and extensive experience in
logistics and supply chain industry have truly benefited this research work right from

choosing the topic and methodology through to the completion of the thesis.

I would like to acknowledge the Higher Education Commission (HEC), Pakistan for the
financial support in the form of MS leading to PhD Scholarship. Moreover, I am
thankful to Massey University for providing excellent research facilities and working
environment. Thanks also to ‘The Claude McCarthy Fellowships’ who provided me
financial support to present my research work at Cranfield University, UK.
Furthermore, I feel indebted to Nicola Shadbolt (Director, Fonterra and Chair in Farm
Management, Massey University, New Zealand), Abdul Ghafoor (Assistant Professor,
University of Agriculture, Faisalabad, Pakistan), Tom Phillips (Senior Tutor, Center of
Excellence in Farm Business Management, Massey University, New Zealand), Irfan
Habib (Dairy Solutions, New Zealand), Muhammad Imran Siddique (fellow PhD
student), Zaka Ullah (fellow PhD student), and Zafar Igbal (fellow PhD student) for

their guidance and support.

I would also like to pay my gratitude to the research participants from Pakistan as well
as New Zealand who donated priceless time from their busy schedules. Finally, how can
I forget to acknowledge my wife (Shamsa), son (Arham), and daughter (Meerab) for
their affection and support through thick and thin.

Lastly, I dedicate this piece of work to my parents for their unconditional love and

source of inspiration.

Muhammad Moazzam

v



TABLE OF CONTENTS

] O I AN ] ST R i
AN S 3 S OSSP PSS i
ACKNOWLEDGEMENT ...ttt e et e e a e s ta e e snae e antaeenneeans iv
TABLE OF CONTENTS L.ttt ittt sttt sneennaesnaennee s \%
LIST OF TABLES ...ttt et e et e e sabe e e te e e aneeas viii
LIST OF FIGURES ... .ottt a et e e st e e snae e snaeenneeens Xi
1. INTRODUCTION. ...ttt ettt e et e e s be e e srae e steeesreeenneeeas 1
11 INEFOTUCTION ..ottt 1
1.2 Benchmarking in Supply Chain Management............ccoiiiiiiine e e 1
1.3 The ReSarch ProbIEM ..o 2
14 The Research Questions and ODJECTIVES .........ccuiiviiiiieciecr e 4
15 Why New Zealand Milk Supply Chain as Benchmark?...........cc.ccoeviiiiiiiiiiic e 5
1.6 SEFUCTUIE OF the THESIS ..e.viieiiiecieee et sb et ne e 6
1.7 SUMIMETY <ottt b b h bbbt et b bbbt e b et b bt er e bbb 8

2. BACKGROUND .....oiiiiiitce ettt be e be et et e e st e snaeanaeenbeenne e 9
2.1 a1 oo (Vo1 o] PSSR URUP PRI 9
2.2 WOTIA DAIFY OULIOOK ......eieie ettt sa et eneas 9
2.2.1  Global Dairy ProdUCHON .......c.ccieiiieiieieeiieciiesiteie ettt se e seeeeees 9
2.2.2  Global Dairy TTaAd@......cc.eecuieiieiieeiieii ettt sttt sreesaeeseenseenseessenseenseenseas 10

2.3 Pakistan Dairy INUSTIY ......cc.ouiiiiii ettt st ne e 13
2.3.1 Dairy Production in PaKiStan ..........cccccueevuieriiieriiieiiierie et 13
2.3.2  Dairy Trade of PaKiStan.........cccveeiuiiiiieriieiiiecie ettt e e e e seae e 16
2.3.3  Milk Supply Chain in PaKiStan..........c.eeriieriieiieeiie ettt ae e 18

24 New Zealand Dairy INAUSEIY........coviiiiiiiiee et 23
2.4.1 Dairy Production in New Zealand ............cccccieriiiiiiiniiiiniieieee e 24
2.4.2  Dairy Trade of New Zealand...........cccocieiiiiiiieiieiiee e 27
2.4.3  Milk Supply Chain in New Zealand ...........cccooiioiiiiiieiiee e 28

25 1011111 F= U T OO PPRTN 31

3. LITERATURE REVIEW. ...ttt ettt 32
31 INEFOTUCTION ..ottt 32
3.2 SUPPlY Chain ManagemENL.........cviiiiiiiie ettt sbe et et e s et e sraesraesaeareeas 32
3.2.1  Supply Chain Management Definitions ............cccecieiieienienieiieie et 33

3.2.2  Evolution of Supply Chain Management .............ccceeverieriierieieniesieseesie e 35

3.3 Benchmarking in Supply Chain Management...........cccoiueiverierieeie e ciee e 39
3.3.1  Evolution of Benchmarking ............cccccieviiiiiiieiieieeie et 41
3.3.2  Benchmarking FramewWorKs............cccoeviiiiiriiiiieiieieeie ettt 42
3.3.3 Benchmarking in Agri-Food Supply Chains ..........cccccevieiienieniiiie e 45

v



3.4 Supply Chain Performance MeasUremMENT ..........ccouieriiirieiiinieeese e 46

3.4.1 Supply Chain Performance Measurement Definitions ............cccceeeveeieeienienieenieeiesieseennenn 47
3.4.2  Evolution of Supply Chain Performance Measurement ...............cceevveeeeeieneeenieenneesnesnennns 48
3.4.3 Performance Measurement in Agri-Food Supply Chains.............cccoeevevvvenienieniieieeieeieenn 50
344 Selecting a Performance Measurement System for Agri-food Supply Chains..................... 51
3.4.5 Supply Chain Performance Measurement SYStEMS .........cc.eerueruerierienienienie e neenieeieeeene 55
35 Potential Research Gap and Way FOrWard............ccccveierereienieseseseeese e 69
3.6 Proposed Analytical Framework for Dairy SUpply Chain...........ccooviiriiiniinneceeeses 70
3.7 SUMIMBITY <.ttt bbbttt bbbt eh et bbbttt et 72
RESEARCH METHODOLOGY ....ccoiiiiii ettt sttt 74
4.1 INEFOTUCTION ..ottt bbbttt 74
4.2 RESEAICN ODJECLIVES. .....vieeiiite ettt bbbttt eb et 74
4.3 THE RESEAICH PrOCESS ...ttt bbb 75
4.4 Research Philosophy and APProach ..o 77
441 POSIEIVISITI.cc.uviiitiieitieeetiteeieeeetteeetteeteeete e e bt e esbeesaaeessbeeesseesssaessseessseesseassseensseessseanseeenseeanssaanes 77
L U1 11<) o (8 74 ) 1 NSRS 78
L G T o0 ¢ Y 0T 1 133 o SO PSSR 78
4.4.4  The Choice of Research Philosophy and Approach ............ccoeceiieiieiiniiiieneeeee e 80
45 RESEAICN DESIGN ...ttt bbbt b bbb bbb bbb ene 81
4,41 RESCAICH CatC@OTY .. .ecvieiieiieiiieieeiieeiteie et ete sttt et e e e et eteestaese e s e esseesseesaeseenseensesssessnennes 81
4.42 Research Strategy and Data AdminiStration............cceeveeeieeienieneeie e seesie e eee e eee 82
e Y 111 o) 14Tl B 1S P USSP 84
4,44 HyPOtNESIS TSN ...c.vievieiiieeieeiieiieieeie et eteste et eteesteeeeesseesseesseesseesseessessaeseenseensesseesseennes 88
4.4.5  Validity and ReHability .......ccooiiiiiiiiieieee e 89
4.4.6  The Research ELhiCs .....ccooiuiiiiiiiiieiieic e 89
4.6 PHIOT SUIVEY ...ttt ettt et e et st e st e e Reere e s e e st e testestesneene e e eneen 90
4.6.1  Pilot Survey in PaKISTAN .......cc.oiiiiiiiieiecie e 91
4.6.2  Pilot Survey in New Zealand.........ccccoovieiiiiiiiiiiiiie et 94
4.7 Summary of Methodology used in this StUAY .........cccuiiiiiriiiiie s 95
RESULTS Lottt e et e e b e e s ab e e s be e e sabe e steesbeeesbaeeebaeeans 96
51 INEFOTUCTION ..ottt bbbttt 96
52 Value Chain Analysis of Milk in Pakistan and New Zealand ............cc.ccocooeniviieniiiencicneens 96
5.2.1  Milk Value Chain in PaKiStan..........cc.eeeviieiiiiiiieiie ettt eeve e eseveesaneeas 97
5.2.2  Milk Value Chain in New Zealand............ccccooiiieiiiiiiiiiieeiie e 100
5.3 SCOR Metrics For Dairy Farmers in Pakistan and New Zealand ............cccccevvvvveiveiinennnnn, 103
5.3.1 Dairy Farming in PaKiStan...........ccoooiiiiiiiiiii e e 104
5.3.2  Dairy Farming in New Zealand...........ccoooveiiiiiiiiiiiiieieieeeee e e 118
54 SCOR Metrics For Informal Chain of Milk in Pakistan ... 126
5.4.1  Milk Collectors in PaKIStan ..........c.ccveruieiieiisiierieieeieeteesieere e seesre e sreesaeeaeeneeeeas 126
5.4.2  Milk Shops i PaKiStan........ccccoiiiiiiiiieieeseee e 140
55 SCOR Metrics for Dairy Companies in Pakistan and New Zealand .............ccoccocvevviivennenn. 153
5.5.1  SCOR Metrics for Dairy Products Manufacturing Companies in Pakistan........................ 154
5.5.2  SCOR Metrics for Dairy Companies in New Zealand ............cccceeveieninniiciiencecee. 158

Vi



6. DISCUSSION ....oiiiiiiii s 164

6.1 INEFOTUCTION ..ot 164
6.2 Gap Analysis Of DAINY FAImMErS........ccccvieiiiieiieieieeie ettt e e ae e sre b e reaneens 164
6.3 Gap Analysis of Informal Chain of Milk in Pakistan............cccccoeiiiniiiiiiiiiccsce 169
6.4 Gap Analysis of Dairy Companies in Pakistan and New Zealand.............cc.cccoeviiiiiicncnnne 174
6.5 Key Findings and ReCOMMENUALIONS..........ccoveiiiiiiie e 177
6.6 SUMIMEAIY ettt bbbtk bkt b e st ekt bt e bt e ab e e st e b et e et e e ebeene e anes 179
7. CONCLUSION ..ottt sttt et e st et earaeanaeenbeenneens 181
7.1 INEFOTUCTION ..ot 181
7.2 RESEAICH ODJECLIVES. ... ..i ettt et e et e sreeres 181
7.3 Linking Results With OBJECHIVES ........ecuiiieiie et 181
7.4 Major Limitations Of THiS STUAY .......ccveiiiiiie et 184
7.5 Contribution of THIS STUAY ......cvoiiiiiiie e 185
7.5.1  Contribution to Body of KNOwWledge ...........ccccoiiiiiiiiiiiiiiiieeeeee e 185
7.5.2  Contribution to Milk Supply Chains in Pakistan and New Zealand................ccccoeverurennenne. 186

7.6 FULUFE RESEAICI ....eiiee bbbttt 186
REFERENCES. ... .. oottt ettt b e 188
APPENDICES ...t bbb bbb 212
Appendix-A Definitions of SUPPIY ChaiN ........cveiiiiiic e 212
Appendix-B Definitions of Supply Chain Management............ccccoeiireiieeeieerere e 213
Appendix-C Supply Chain Performance Measurement Frameworks ...........ccoccovereriieneiinensenennnns 214
Appendix-D Selected SCOR Metrics for Milk Supply Chain ... 218
Appendix-E Linking SCOR Metrics with the Business Performance............cccocoveveieiencie s 219
Appendix-F Approval Letter from Massey University Human Ethics Committee ...........ccccocevenenene 220
Appendix-G Cover Letter for Survey Debriefing ... 221
Appendix-H Questionnaire for Dairy Farmers in PakiStan..........c.ccocooeieiieniiiieneeee e 222
Appendix-1 Questionnaire for Milk Collectors in PakiStan ............ccooeviereiienniieseee e 224
Appendix-J Questionnaire for Milk Shops iN PakiStan ............cccooeriiiiiiiiiiiee e 226
Appendix-K Questionnaire for Dairy Companies in PaKiStan .............ccooeviiiiiiiniiieneieee e 228
Appendix-L Questionnaire for New Zealand Dairy FArMErs .........ccoveriiiieneinenee e 230
Appendix-M Questionnaire for New Zealand Dairy COMPANI€S .........ccovvvieeiverieiiie e 232

vil



Table 1.1
Table 1.2
Table 2.1
Table 2.2
Table 2.3
Table 2.4
Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 4.1
Table 4.2
Table 4.3
Table 4.4
Table 4.5
Table 4.6
Table 4.7
Table 5.1
Table 5.2
Table 5.3
Table 5.4
Table 5.5
Table 5.6
Table 5.7
Table 5.8
Table 5.9
Table 5.10
Table 5.11
Table 5.12
Table 5.13
Table 5.14
Table 5.15
Table 5.16

LIST OF TABLES

Global Share of Top Dairy Exporters in 2014 .........cooiiiiiiienienieiieeee e 5
Key Indicators of International Dairy Farm Comparison 2013 ..........ccoeoieiieneenen. 6
World Dairy at @ GIanCe ..........cccueeeiiieciieciicciie ettt et are e 9
Milk Production and Consumption (‘000” TONNES) .......cccveevvieeerieeriierieeeireenereenns 13
Types of Milk Collectors in PakiStan.............ccccceevvierieiiiiiieiiereesieesiee e 20
Retail Sale of Fresh and Locally Processed Milk in Pakistan............ccoccecencnienen. 20
Benchmarking Frameworks ..........cccoviiiiiiiiiiiienieiecie et 44
Business Excellence ModelS .........cccuveiieiieiiinienieiieee et 45
Unique Characteristics of Agri-Food Supply Chains.........c.cceccevivieniniincncnncnnen. 51
SCOR Model Performance AtribULes ...........ceoereeieririenenieieneeeeeeeee e 62
Supply Chain Metrics Framework ...........cccooiriiiiiiininiiieiieeceeee e 65
Perspectives to Derive the Goals 0f SCM.......cccociiiiiiiiiiiniiiiiiccescee 67
Comparison of Research Philosophies...........cccecieviiiiiiiiiiiieieie e 79
Approaches to Scientific Research...........coovviiiiiiiiniiiieee 80
Research Categories Associated with Paradigms ..........cccoeevveeivevieniinieiiieieeienns 82
Data Collection Methods ..........coeeriiiiiieriieieiesee et 84
Sampling Design for Key Players of Milk Supply Chain in Pakistan .................... 86
Strategic Level SCOR MELIICS........ccvveriierieiieeiierieesiieseesresreesseesieesenessseesseeseenses 88
Pilot Survey ReSpOndents ...........c.cecuveevieciieniienieiiece et 92
Farm Size of Selected Dairy Farmers in Pakistan............ccoccooovviinininiennene. 104
Farming Experience of Selected Dairy Farmers in Pakistan...........c.cccccocceveeeenne. 105
Education Level of Dairy Farmers in Pakistan ...........cccoccooceniniinininiincnee, 105
Marketing Chain of Selected Dairy Farmers in Pakistan.............c.ccocevenieninenn 106
The Percentage Orders Delivered in Full by Selected Dairy Farmers................... 107
Percentage Quantities Delivered with Product Quality Compliance .................... 108
Deliver Cycle Time of Selected Dairy Farmers in Pakistan ...........c.cccccoocerenene. 109
Overall Value at Risk of Selected Dairy Farms in Pakistan .............c.cccoevveeveenenns 110
Supply Chain Management Cost of Pakistani Dairy Farmers.........c...ccccccvevvvennns 114

Cost of Production of Selected Dairy Farmers in Pakistan.............ccc.ccoevvvennne 115

Supply Chain Fixed Assets of Selected Dairy Farmers in Pakistan.................. 115

Return on Fixed Assets of Selected Dairy Farmers in Pakistan........................ 116

Mode of Sales Transaction of Dairy Farmers in Pakistan............c...cccevvenuennen. 116

Working Capital of Selected Dairy Farmers in Pakistan .............cccccceeveeenee. 117

Return on Working Capital of Selected Dairy Farmers in Pakistan.................. 118

Position of Respondent Dairy Farmers in New Zealand.............cccoceeneenenee. 119

viil



Table 5.17
Table 5.18
Table 5.19
Table 5.20
Table 5.21
Table 5.22
Table 5.23
Table 5.24
Table 5.25
Table 5.26
Table 5.27
Table 5.28
Table 5.29
Table 5.30
Table 5.31
Table 5.32
Table 5.33
Table 5.34
Table 5.35
Table 5.36
Table 5.37
Table 5.38
Table 5.39
Table 5.40
Table 5.41
Table 5.42
Table 5.43
Table 5.44
Table 5.45
Table 5.46
Table 5.47
Table 5.48
Table 5.49
Table 5.50
Table 5.51
Table 5.52
Table 5.53

Farming Experience of NZ Dairy farmers ..........ccoeceveieeiienienieniiececeeee, 119
Education Level of NZ Dairy Farmers..........cccceceeveeniiniiiieeieieseseee e 120
Location of Respondent NZ Dairy Farms..........cccooceeveeniiniieieenieieneeneee, 120
Order Fulfilment Cycle Time of NZ Dairy Farmers..........ccccoooeeviiiienniencenenne 122
Overall Value of NZ Dairy Farms at RisK ..........cccooviiiiiiiiniiiiiieieeeieee, 123
SCM Cost of NZ Dairy Farmers as Percentage of SCR ........cccocoeviieieeenennne, 124
Cost of Production of NZ Dairy Farmers as Percentage of SCR...................... 124
Fixed Assets of NZ Dairy Farmers .........ccccccveveenienieiieeiienieeeieeie e 125
Return on Working Capital of NZ Dairy Farmers ...........cccoccvevvevvenieniennenen. 125
Working Capital of NZ Dairy Farmers .........cccccoceeeeviniiiininiinencccnceeen 126
Business Volume of Milk Collectors in Pakistan .............ccoccoeevenieniiiireienne. 127
Milk Collector’s Experience of Doing BUsiness..........ccccevervenenenieneneennenn 127
Formal Education Level of Milk Collectors in Pakistan............c.ccceccvevvenunnee. 128
Sources of Milk Supply of Milk Collectors in Pakistan .........c..ccccceceeveneenenne. 128
Marketing channels of the Milk Collectors in Pakistan .............ccccceeeeeeiieneenee. 129
Percentage Orders Delivered in Full by Milk Collectors in Pakistan ............... 130
Product Quality of Milk Sourced by Milk Collectors in Pakistan .................... 130
Pakistani Milk Collector’s Deliver Product Quality Compliance..................... 131
Perfect Order Fulfilment of the Milk Collectors in Pakistan ............cc.cceeeeee 132
Make Cycle Time of the Milk Collectors in Pakistan...........c.cccccevereninceene. 133
Deliver Cycle Time of the Milk Collectors in Pakistan............cccceceverienencne 133
Delivery Retail Cycle Time of Milk Collectors in Pakistan ............c.ccccceveeeee 134
Upside Supply Chain Flexibility of Milk Collectors in Pakistan...................... 134
Value at Risk for Selected Milk Collectors in Pakistan...........cccccoccevenineennene. 136
The SCM Cost of Selected Milk Collectors in Pakistan ...........ccccceeevereeennne. 136
Cost of Milk Sold of Selected Milk Collectors in Pakistan .............ccccereneee. 137
The SC Fixed Assets of the Milk Collectors in Pakistan ............c.cccccevvreeennne. 138
Return on SC Fixed Assets of the Milk Collectors in Pakistan ........................ 138
Mode of Payment of Selected Milk Collectors in Pakistan ............c.ccccceeeeennee. 139
Working Capital of Selected Milk Collectors in Pakistan ...........c.ccccceecenennee 139
Return on Working Capital of the Milk Collectors in Pakistan ........................ 140
Business Experience of Respondents at Pakistani Milk Shops...........cccceeuenee.. 141
Education Level of the Respondents at Pakistani Milk Shops............cccceveennene 141
Business Volume of Selected Milk Shops in Pakistan...........c.cccecvevveniennnnnee. 142
Type of Selected Milk Shops in Pakistan ............ccccevviiiiiiiiiienineieeieee, 142
Source of Milk Supply to Selected Milk Shops in Pakistan .............ccccceeeenne. 143
Orders Delivered in Full by Selected Milk Shops in Pakistan.............cccccceece. 143

X



Table 5.54 Source Product Quality of Selected Milk Shops in Pakistan ............c.ccccceenee. 144

Table 5.55  Deliver Product Quality of Selected Milk Shops in Pakistan ...........c.ccccceeneee. 145
Table 5.56  Perfect Order Fulfilment of Selected Milk Shops in Pakistan .......................... 146
Table 5.57  Source Cycle Time of the Milk Shops in Pakistan ...........ccccoeeeviiiiiiiianencen, 146
Table 5.58  Delivery Retail Cycle Time of the Milk Shops in Pakistan ..............ccc.ccveeeee.. 147
Table 5.59  Supply Chain Flexibility of Selected Milk Shops in Pakistan........................... 148
Table 5.60  Value at Risk of Selected Milk Shops in Pakistan............cccoeeveviveriieninnnennnns 148
Table 5.61 SCM Cost of Selected Milk Shops in Pakistan...........cccceevevieerieneenieniieenne 150
Table 5.62  Cost of Products Sold of Selected Milk Shops in Pakistan...........ccccceceveeuennene 150
Table 5.63  Fixed Assets of Selected Milk Shops in Pakistan ........c..ccccceevievininnencncennns 151
Table 5.64  Return on Fixed Assets of Selected Milk Shops in Pakistan ...........ccceceeneeeee. 151
Table 5.65  Mode of Payment of Selected Milk Shops in Pakistan ..........c.ccecceveevencnienene 152
Table 5.66 ~ Working Capital of Selected Milk Shops in Pakistan.........c..ccccevevcenincenennns 153
Table 5.67  Return on Working Capital of Selected Milk Shops in Pakistan...................... 153
Table 5.68  Perfect Order Fulfillment of Dairy Companies in Pakistan .............ccccceeeennnee. 155
Table 5.69  Order Fulfilment Cycle Time of Dairy Companies in Pakistan........................ 156
Table 5.70  Asset Management of Dairy Companies in Pakistan............c.ccccvvvevriiienninenenn, 158
Table 5.71 Perfect Order Fulfilment of Dairy Companies in New Zealand ....................... 159
Table 5.72  Order Fulfilment Cycle Time of Dairy Companies in New Zealand................ 160
Table 5.73  Asset Management of Dairy Companies in New Zealand ..............ccccevvevrennens 163
Table 6.1  Gap Analysis 0f Dairy FArmMeTs ........cccccvviiieriierieniesie e seeeaeens 165
Table 6.2  Gap Analysis of Informal Chain of Milk in Pakistan...........c.cccceceviniiiininnnnnn. 170
Table 6.3  Gap Analysis of SCOR Metrics for Dairy Companies ...........cccceceevereeeseneneennens 174



Figure 1.1
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 2.6
Figure 2.7
Figure 2.8
Figure 2.9
Figure 2.10
Figure 2.11
Figure 2.12
Figure 2.13
Figure 2.14
Figure 2.15
Figure 2.16
Figure 2.17
Figure 2.18
Figure 2.19
Figure 2.20
Figure 2.21
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 4.1
Figure 4.2

LIST OF FIGURES

Evolution of FAO Food Price INdices..........ccccuiriiiiieiieniienieiieeceeeeee 2
Trends in Global Milk Production .............cccooieiieiiiiiiiieiee e 10
Major Exporters of Dairy ProductS..........cocvieviieiiiieiiiecieeciee e 11
Major Importers of Dairy Products..........cccvieeveiiiiieiiieeieecee e 11
Global Per Capita Food Supply from MilK........c.cocveviiiiiiiiiiiicieececeeei 12
Dairy Production Systems in PakKiStan .............cceeceeviieriiienienienieniesie e 14
Trends in the Milk Production in Pakistan..........c.cceceverienininieninecncniceene. 15
Dairy Farms in Pakistan by Geographical Location and Herd Size.................... 15
Trends in Dairy Exports of Pakistan ...........ccccceviiviiiiiinienieiie e 17
Trends in Dairy Imports of Pakistan ........c..ccocoeievininiininienieccccce 18
Rural Marketing Chain of Milk in Pakistan............ccoccecveveniinenenieneniicneee. 19
Peri-Urban Marketing Chain of Milk in Pakistan ...........ccccoceeveneniininencnenne. 19
Milk Processors in PakiStan ............ccecierieiieniiniiiieeieeeeee e 21
Supply Chain of UHT MilK .....c.cooiiiiiiiiieiiie e 22
Trends in Milk Production in New Zealand...........c.ccocoevieiininieniiieeceeee 24
Regional Distribution of Dairy Cows in New Zealand...........cccccoeoerieienennennen. 25
New Zealand Milk Production Pattern............cceceiiiieiinieiiniieceeee, 26
Trends in Number of Herds and Average Herd Size .........cccoocveveveeeieeciieniiennnnne, 26
Trends in Dairy Exports of New Zealand ...........cccceevvveiiiiiiienienieeiecieee e 27
Dairy Value Chain in New Zealand............ccccccvvvienieniiiniieiieneesiesie e 28
Dairy Products Manufacturing Enterprises in New Zealand ..........c..ccccooceeeene. 29
Food Retailing Entreprises in New Zealand ...........ccccoocovveviniiiininenciecee, 30
Evolution of Supply Chain Management.............cceeeveerveereereervesreeieeieeseeneeens 37
The Generic Value ChaiN.........occoooeiiiieieieeeee e 38
Definitions of Benchmarking............ccccoevveiviiiiiiiiiiniiccicceceeeeeesee e 40
Evolution of Benchmarking ............cccccvieviiviiiniiiiciieciecs et 42
Performance Measurement-Definitions ...........ccceveriereniienenieeeccee e 47
Definitions of Performance Measurement SyStem ............ccccvevverververneenieaniens 48
Industry Average Cost MOdel.........cooveviiieiieiieiieiieiecee e 56
Conceptual Framework for Agri-food Supply Chain Performance .................... 58
The Balanced Scorecard.............oeiiiieieririeeeee e 60
The SCOR Model Supply Chain ProCesses ........cceccvervievierieerieniesieerieeseesenens 70
Analytical Framework for Agri-Food Supply Chains..........ccccoeeveeniniiiieenenn. 71
The Research Process of this Study ........cccceviiiiiiiiiiiiie e 76
Sampling TeChNIQUES ........coiuiiiiiiiiee e 85

X1



Figure 4.3
Figure 4.4
Figure 5.1
Figure 5.2
Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6
Figure 5.7
Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4

Universe of the Study in Pakistan ............coccoiiiiiiiiiiniiieeeeeee 87

The Research Methodology Summarised ...........ccoceeeieniininiiiiieeeecese e 95
Value Chain Map of Milk Supply Chain Network of Pakistan...............c........... 97
Distribution of Value in Informal Chain of Milk in Pakistan .............c..ccccceee. 99
Distribution of Value in Formal Chain of Milk in Pakistan............c.cccccccecee.e 100
Value Chain Map of Milk Systems in New Zealand .............cccceevvevveniennnennnn. 101
Distribution of Value in Milk Supply Chain in New Zealand ......................... 103
Seasonal Availability of Green Fodder in Pakistan ............ccccceevviviiniininnnnnne 111
Seasonal Demand and Supply of Milk in Pakistan Dairy Industry................... 112
A Rural Farmer in PakiStan............ccocoieviiiiiiiiiieeieneee e 166
Key Players of Informal Chain on Milk in Pakistan ............cccecevinieninennne. 172
Order Fulfilment in the Informal Chain of Milk in Pakistan ..............c.cccccc...... 172
Order Fulfilment in formal Chain of Milk in Pakistan............ccccceovvviieninnnenne 175

Xii





