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Abstract

This thesis examines the factors which small island nations in the Pacific could consider
measuring as indicators when monitoring and reporting on the sustainability of supply

chain management practices, focused on the logistics elements.

A theoretical framework is derived from a review of appropriate literature to guide the
research, which employs a case study methodology. The case study provides a cross
sectional view of the reporting environment for early 2015, focused on the small island
developing states (SIDS) that are members of the Pacific Islands Forum. Governmental
regional organisations are the core participants for the development of the research, due
to the nature of the political and business environment in these Pacific nations. One
private company and one academic institute are also included as possible triangulation

validations.

The research finds that no effective measuring or reporting is currently being conducted
in relation to assessing the holistic sustainability levels of logistics in the region. The
lack of past adequate cross sectional or other methodology of data capture and reporting
by the nations, has consequently resulted in a lack of adequate longitudinal data sets.
Such data is needed to reliably inform and enable effective decision and policy making

on logistics activity and investment in the region.

The research finds that monitoring and reporting systems would operate effectively at
the regional government level, with data disaggregation to national and indicator level.
The Global Reporting Initiative (GRI) method of reporting fits within the political
environment, and the research finds that this, linked with the UN Sustainable Devel-
opment Goals (SDG) indicators, which are to apply from 2015 to the year 2030, could
provide a suitable monitoring and reporting framework. This would enable a consistent

longitudinal data capture.

The research’s recommended methodology will enhance the monitoring value and im-
prove the opportunity for effective further research for the sustainability levels of logistics

and other related societal functions in the small island nations.



Acknowledgements

The advice and guidance supplied by the Massey University supply chain team, led by
Paul Childerhouse, and my supervisors Jersey Seipel and Alan Win has been critical to
the completion of this research. Undertaking the research for this paper has flowed from
my work in the Pacific Islands for various projects with NZAID and other organisations.
However, analysing the situation in a rigorous academic environment meant that a
significant directional focus was required in defining the research question to enable

effective analysis.

Particular acknowledgements for assistance must go to John Hogan and his dedicated
team at the Economic Development Division of the Secretariat of the Pacific Community
in Suva. The names of the team members are listed in the Appendices. Their input into
assisting to organise interviews, and discussing data availability was invaluable. They
may or may not agree with all the comments or findings of the research but they are
committed to the development and management of the small island nations group, and

are an inspiration for all.

On the technical side I acknowledge the work of Bartholomew Joy in introducing me to,
and patiently tutoring me in, the software TeXstudio for LaTeX, and associated graphical
programmes. I find these very valuable software packages for significant professional and

academic document production.

ii



Contents

Abstract i
Acknowledgements ii
Glossary viii
1 Introduction 1
1.1 Introduction . . . . . . . . . . . . . e 1
1.2 The research topic and question . . . . . . .. ... ... ... ....... 2
1.3 Objective of the research . . . . . . . . .. ... ... ... ... 2
1.4 Research scope and boundaries . . . .. . .. ... ... ... ....... 3
1.5 Importance of theresearch . . . . . . . . ... ... ... ... ....... 3
1.6 Research method overview . . . . . . . . . .. ... ... .......... 4
1.7 The research contribution . . . . .. ... .. ... ... ... .. ..., 4
1.8 The research limitations . . . . . . . . . . . ... ... ... ... 5
2 Literature review 7
2.1 Introduction . . . . . . . . . e e e e e 7
2.2 Important contextual definitions for the research . . . . .. ... ... .. 7

2.2.1 International societal concepts, relating to logistics supply & demand 9

2.2.2 Pacific nations’ societal concepts, relating to logistics supply &

demand . . . .. ..o 10

2.2.3 The research area’s physical and geographical environment . .. . 10
2.2.4 Logistics in the supply chain . . . . . . .. ... ... ... .... 14
2.2.5 Logistics and sustainability . . . . ... ... o000 16

2.3 Sustainability indicators and measurements . . . . . . . .. ... ... .. 22
2.4 Conceptual model of the research . . . . . .. ... ... ... ... ... . 24
2.5 Research gap . . . . . . . . . e 25
2.6 Conceptuallens . . . . . . . . . . . ... 26
The research design and methodology 27
3.1 Introduction . . . . . . . . . . . . . .. 27
3.2 Research strategies . . . . . . . ... L 27

iii



Contents iv
3.3 Epistemological & ontological perspectives . . . . . . .. ... ... .. .. 29
3.4 Data measurement — qualitative and quantitative . . .. ... ... ... 31
3.5 Data measurement — primary and secondary . . . . . ... ... ... ... 34
3.6 Further research methodology considerations . . . .. ... .. ... ... 35

3.6.1 Geopolitical scope of the research area . . . . . . ... ... ... .. 36
3.6.2 Massey University ethical considerations . . . . . . .. .. .. ... 37
3.7 Analysis of the research data . . . . . ... .. .. ... ... ....... 38

4 The research case study findings and analysis 41
4.1 Introduction . . . . . . . . . . . . . 41
4.2 The SIDS nations in the research group . . . . .. ... . ... ... ... 41

421 SISsub-group . . . . . . . ... 42
4.2.2 Political relationships . . . . . . . ... oL 43
4.2.3 Populationdata . . .. ... ... Lo 46
4.3 Organisations interviewed for the research . . . . . . ... ... ... ... 49
4.3.1 The Governmental organisations . . . . . . ... ... ... .... 51
4.3.2  University of the South Pacific . . .. ... .. ... ... ..... 52
4.3.3 Solander Pacific Ltd . . . . ... ... ... oL 52
4.4 Summary of interview findings . . . . . ... ... Lo 56
4.5 Metrics related to the three sustainability categories . . . . . .. .. ... 60
4.5.1 Environmental category . . . . . .. ... oo 63
4.5.2 Economic category . . . . . . ... oo 66
4.5.3 Societal category . . . . . . ... 69
4.6 Metrics and data related to transport modes . . . . .. .. .. ... ... 73
4.6.1 Transport emissions . . . .. ... ... . L L oL 77
4.6.2 Air transport . . . .. ..o 80
4.6.3 Seatransport . . . . . . ... 85
4.6.4 Land transport . . . . . . .. ..o o 88
4.7 Measuring the sustainability of logistics in the SIDS . . . . ... ... .. 90

5 Further discussion on the research findings 93
5.1 Introduction . . . . . . . . . . .. 93
5.2 Review of findings . . . . . . . . .. 93

5.2.1 Defining sustainability . . . . . . ... ... ..o 0L 94

5.2.2 Sustainability categories . . . . . .. .. oL oo 96

5.3 Review of metrics and data effectiveness . . . . . . ... .. ... ... .. 99
5.4 Requirements for a sustainability model . . . . . ... ... ... 103
5.5 Possible suitable sustainability model and indicators . . . . ... ... .. 108

6 Conclusions 111



Contents

v
6.1 Introduction . . . . . . . . . . . ... 111
6.2 Research question conclusions . . . . . .. .. .. ... ... ... ..., 111
6.3 The research contribution . . . . . ... .. ... ... .. 114
6.4 Review of the research organisational focus level . . . . . . ... ... .. 115
6.5 Further research . . . . .. . . . . .. .. ... ... 115

Appendices 120
Appendix A Massey University ethics screening questionnaire . . . . . . .. 121
Appendix B Semi-structured interview questions . . . . . . .. ... .. ... 125
Appendix C  Contact and interviewee details . . . . . . .. ... ... .... 127

References 129



List of Figures

2.1
2.2
2.3
2.4

3.1
3.2

4.1
4.2

4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13

5.1
5.2
5.3
5.4

Focus of the research . . . . . . . . . .. ... o 8
Map showing SPC membership coverage . . . . . . . .. ... ... .... 14
Supply chain intersections at nodal points . . . . . . ... .. .. ... .. 16
Conceptual model of the research . . . . . . . ... ... ... ....... 25
Nations associated with the research area . . . . . . .. ... . ... ... 37
Sustainability factor categories . . . . . . . . .. ... .. ..., 39
Map showing selected research nations and main ports . . . . . .. . . .. 46

Brief summary of interview findings for the four government organisations’

sustainability reporting . . . . . . . ... Lo 57
Mixed roles of airport land, Tuvalu . . . . . . . ... ... ... ...... 60
CO, emissions, all sources by population . . . . . . ... ... ....... 65
CO, emissions, all sources by GDP . . . .. ... ... ... ... ...... 66
Typical sequence of logistics events . . . . . . . .. .. .. ... ... 74
Final seaport logistics for a small outer island . . . . . . . ... ... ... 75
International air service connectivity by population . . . . . . .. ... .. 84
International air service connectivity by GDP . . . . ... .. ... 84
International sea service connectivity by population. . . . . . ... .. .. 87
International sea service connectivity by GDP . . . . . .. .. ... ... 87
Domestic ‘land take’ area by population . . . . ... .. ... ... .... 89
Domestic road ‘land take’ area by GDP . . . . .. ... ... ... .... 89
Common end of life for a transport unit in research nations . . . . .. . . 95
Logistics features compared to Fiji . . . . ... ... ... 0L 98
NMDI transport indicator data currently available . . . . .. .. .. ... 100
GRI and SDG linkages for sustainability reporting . . . . . . .. .. ... 107

vi



List of Tables

2.1 Relative land and sea areas of a sample of Pacific nations . . .. ... .. 13
2.2 CO, emissions for selected samples of world regions . . . . . .. ... ... 19
3.1 Research design strategy considerations . . . . . ... ... ... ..... 28
3.2 Epistemological and ontological perspectives . . . . . . . .. ... ... .. 30
3.3 Business research paradigm considerations . . . . . . ... ... ... .. 31
3.4 Quantitative and qualitative data processing . . . . . . . . . ... .. ... 33
3.5 Primary and secondary data measurement sources . . . .. ... ... .. 35
4.1 Pacific SIDS included in the research . . . . . . .. .. ... ... ... .. 44
4.2 Research nations’ population density data . . . . . . ... ... ... ... 47
4.3 Organisations consulted for the research . . . . .. .. .. .. ... .... 50
4.4 Summary of interviews - measuring and reporting . . . . . .. .. .. ... 58
4.5 Summary of interviews -data . . . . ... ... 59
4.6 Green SCOR, sample of metrics . . . . . . . .. .. ... ... 64
4.7 Air transport affordability . . . .. ... oo 68
4.8 Research nations’ societal status . . . . . . .. ..o 70
4.9 CO, emissions produced by each transport mode . . . . ... ... .. .. 78
4.10 CO4 emissions produced by each transport fuel type . . . ... ... ... 78
4.11 Research nations’ transport fuel consumption data . . . . . . .. .. ... 79
4.12 Research nations’ transport COy emissions . . . . . . ... ... ... ... 80
4.13 Research nations’ international air service connectivity . . . . . . .. . .. 82
4.14 Research nations’ availability of airports . . . . . . .. .. ... ... ... 83
4.15 Research nations’ international container service connectivity . . . . . .. 86
4.16 Research nations’ road connectivity . . . . . . . .. ... oL L. 90
4.17 Research nations’ logistics land take . . . . . . . .. ... ... .. 91
4.18 Reporting model development process . . . . . . . . . . .. ... ... .. 92
5.1 Reporting systems available for logistics sustainability . . . . .. ... .. 104
5.2 Possible sustainability indicators in the proposed model . . . . . . .. .. 109

vii



Glossary

AOSIS
APICS
APICS SCC

CSF
CSO
CSR
EE
ERL
EVI
GHG

GISR
GRI
GRIG4

GSCM
GVSM
IEA
I1ISD
IUCN
KPI

Alliance of Small Island States, a global organisation of all
small island states

American Production and Inventory Control Society; now
simply branded as APICS

APICS Supply Chain Council (APICS & SCC merged in
2014)

Critical success factor

Community service obligation

Corporate social responsibility

Ecological economics

Environmentally responsible logistics

Economic vulnerability index

Greenhouse gases, principally carbon dioxide, methane, ni-
trous oxide, and fluorinated gases such as hydroflourocarbon
Global Initiative for Sustainability Ratings

Global Reporting Initiative

Global Reporting Initiative G4 version, the latest version,
implemented 2014

Green supply chain management

Green value stream mapping

International Energy Agency

International Institute for Sustainable Development
International Union for the Conservation of Nature

Key performance indicator
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ix

LCA

MDG
MSC
NMDI
ODA
PIC
PICT
PIDF
PIF

PNA

PRDR

PRISM

PSIDS

PSSA

SASB

SCOR

SDG
SDSN

SEEA

SIDS

Life cycle analysis; relating to sustainability, means the total
effect on the environment of the product from design to dis-
posal

Millennium development goals

Marine Stewardship Council

National minimum development indicators

Official Development Assistance

Pacific Island countries

Pacific Island countries and territories; members of SPC
Pacific Islands Development Forum

Pacific Islands Forum, Pacific Islands Forum Secretariat; a
political grouping of the nations in the area, with secretariat
based in Suva

Parties to the Nauru Agreement, a fishing licensing agree-
ment for a group of PICTs

Pacific Regional Data Repository, for Sustainable Energy for
All (PRDR SE4ALL)

Pacific Regional Information System; a project of the stat-
istics division of SPC

Pacific SIDS

Particularly sensitive sea areas; an IMO activity
Sustainability Accounting Standards Board

Supply chain operations reference model, managed by
APICS

Sustainability Development Goals

Sustainable Development Solution Network (a UN organisa-
tion)

System of environmental and economic accounting (a UN
system for valuing the natural capital of a nation)

Small island developing states



Glossary

SPC

SPSCs

SRPP

SSI

SuSCM or SSCM
TBL

TEU

UN-OHRLLS

UNCTAD
UNEP
VSM
WBCSD
WRI

Secretariat of the Pacific Community; an operational and
research organisation with a role to implement the policies
of the PIF; corporate management based in Noumea with
some operational management in Suva

Sustainability performance of supply chains

Socially responsible public procurement

Sustainable shipping initiative

Sustainable Supply Chain Management

Triple bottom line

Twenty foot Equivalent Unit, the standard shipping con-
tainer unit used in this region

UN office of the high representative for the least developed
countries, landlocked developing countries, and small island
developing states

UN conference on trade and development

UN Environment Programme

Value stream mapping

World Business Council for Sustainable Development

World Resources Institute





