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ABSTRACT

Activities in the supply chain cover a wide-ranging area from upstream to
downstream in order to deliver products and services to end customers. Because
of the supply chain’s width and scope, the activities in it consume a substantial
portion of total costs to industries. Therefore, managing supply chain costs can
be difficult and yet it is important for companies to have efficient and effective
supply chains. Having a better supply chain performance is challenging but
various strategies have been implemented in many companies. These strategies
have proved capable of enhancing supply chain efficiencies and effectiveness. At
the same time, the strategies have also stretched the supply chain’s structure
wider than before. The change of this structure has made the supply chain
become more vulnerable and as a result, the supply chain faces greater risks.
Previous studies have shown that risks in supply chain not only interrupt a
single company but also terminate the whole organisation. The situation above
infers the importance of supply chain risk management in companies.

Supply chain risk management enhances companies’ performance to
prevent, respond and recover if there are disruptions. Many disruptions can be
found in various industries, including plywood sector in this country. New
Zealand plywood in general is considered to be a high-value product that
requires good quality logs, but for New Zealand plywood mills, obtaining good
quality logs is costly. This is because log prices in New Zealand have been
increasing due to strong demand of logs from overseas. Increasing log prices
obviously delivers more benefits to the foresters as they can earn more profits,
while plywood mills are grappling to overcome increasing log prices as input
costs increase. This situation highlights the interactions and interdependencies
between entities within plywood supply chain in New Zealand. The
interdependencies risks and uncertainties too along with benefits. To meet these
challenges, supply chains must work toward a unified system and coordinate
with each other.

Given the current situation in New Zealand, this study aims to identify

risks in the plywood supply chain by identifying and analysing the risks and



implications for customer value. The risk sources have been predicted and
classified into supply, demand and operational. Furthermore, the methodology
chosen is qualitative along with a case study approach. Therefore, information
regarding risks in the plywood supply chain was gathered by interviewing
experts from local plywood mills in New Zealand. The interviews were semi-
structured to obtain a comprehensive understanding.

The results have been categorised according to a preliminary
classification: supply, demand and operational risks. From supply risks there are
log quality, log prices, continuity of raw material and transport and distribution.
Secondly, demand risks consist of fluctuating demand and market competition.
Lastly, operational risks are machine breakdown, inventory and people. All risks
from various sources indicate causal relationships between risks in the same
sources and across the sources. In addition to the main results, there are also
findings from outside the classification: regulation, financial, environment and
globalisation. These are considered to be external factors that either directly

influence the risks or the relationships among them.



ACKNOWLEDGEMENT

During this research, many people have supported me significantly.
Without them, this project could not have been accomplished. First, [ would
like to extend my appreciation to my supervisors without whom I would have
not been able to put this topic together. Walter Glass, for making this
research possible: for his academic supervision throughout the entire study
process, as his professional guidance eased the challenges of the research and
lead the study to reach its final place. Professor Paul Childerhouse, whose
patience in coping with a foreign student has been a great encouragement to
me to strive and do my best. I thank him for the feedback, advice and
expertise he has given me throughout the process, for his quick and practical

ideas. I appreciate all the efforts and time he has put into this study.

To all the participants of this study, | am grateful for their generosity
in providing me with time to share their experience and expertise and help
me during the data collection. Their contributions will ensure the overall

achievement of the project.

Thirdly, for Siti Nur Aini and Edilburga Yayie who have been very
helpful and supportive during my process. To the two cutest kids: Haidar and
Rinjani, who have always been my “victims” and entertainment if [ had such a

bad day during the process of writing this paper.

Finally, for my family, my parents particularly who were always
encouraging every time I felt I was going nowhere, and to my sister who

always be my friend for helping during this study thank you very much.



Table of Contents

ABSTRAC T ...ccittsessssssssssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssassssssssssssssasss s s sessssssses ii
ACKNOWLEDGEMENT ....coviimmmsmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss iv
Table of contents.......mm s —————————_——_——— \
List of Tables......ccummsssssssn. vii
Table Of FIGUIe ... ssssssssssssssssssssssssssses viii
1 INtroduction ... ——————————————— 9
30 041 oo o 11 U (o ) o PP 9
1.2 BACKGTOUNM ..ooeeeceeecteeeteeseeeesseesseseesseesessssssses s s ssss st s s s s sssssesans 9
1.3 Problem definitions and 0bJeCtiVes ... 14
1.4 OULlNE Of STUAY oueeeerceererrereererseesseeees s sesses s ses s ssses s esssasasees 15
2 Industry profile.... . —————————————— 16
2.1 New Zealand forestry profile...... o nenneeeeseesessessessessessesseenns 16
2.2 Wood processors in New Zealand ... 19
2.3 Plywood industry in New Zealand .........eneeensesneesneneeseesessesseeseenns 24
3 Literature review ... 27
3.1 Supply chain Management........oereerreneeneeseeseesees s seesseseessessessesssesseees 27
3.2 Risk management in a supply chain context.........nneerneenreneenneeneens 28
3.3 Supply chain riSK SOUTCES.....c.oereereereereeeerseesessessseeees s seessessessssssessesssesssees 31
3.4 Conceptual MOdEl.....inini 33
4 MethodolOogy ... ——————— 34
2 S o Lo (oY 10 Uotu 0 ) o VTN ST 34
4.2 Research objectives and qUESTIONS ......occeeereererseemesseessessesseesesseesseeeessessnes 34
4.3 Ontological and epistemological perspectives.........oeneneenseessesseennes 34
4.4 Selection of research methodology......onreneenneeneeneeneseeseeseeseeeesseees 36
4.5 ReSEATCH dESIN...iciiereeeerereerreeeesseeses s s sses e es st ssssssssssssssanes 38



4.6 Detailed description of research approach ..., 39
4.7 Ethical CONSIAETation ......oeeereereereereeseeseesseesesseessessesssesseessesssessssssssssssssssssssssaes 44
4.8 Critical review research methodology ... 45
5 SUIVey result... s ——————————— 46
TR0 N 0 7o LT 0 (o ) o ST 46
5.2 PartiCIPAnTS ..o ssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 46
5.3 General profile of plywood industry in New Zealand.........coccoveerereereennce. 47
5.4 New Zealand plywood in the WOrld......eneeeeeeeseesesseeseeeens 50
5.5 Identifications of risks in plywood supply chain ... 55
5.6 Factors and implications of risks in plywood supply chain................... 58
5.7 Summary of risks in New Zealand plywood companies.......cccouereereennces 74
6 DISCUSSION ..o ———————— 79
6.1 Interactions among risks in plywood supply chain........nneenn. 79
6.2 Relationship between risks and other factors ... 80
6.3 Risk sources in other plywood induStries ........eeneneeneeneesseesseeseenns 84
7 Conclusion and recommendation .......m——————— 87
% S 010} 4 o L £ () o VO PR 87
7.2 Limitation Of STUAY ..oocereoreereereeeesseeseeseessesseessessessesssesssessssssesssssssssssssssssessesssssssees 90
7.3 ReCOMMENAAtIONS..c.iuiureereereerreeeereesseeseessesseessessessesssessessessses s ssssss s ssssssssssees 90
8 List of references. .......ninnsss———————————— 92

Vi



Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

List of Tables

Plantation area in New Zealand as at 1 April 2014.......ccovvvrevrecrerrerreens 17
Definition of supply chain management........ccoconennreneenreeneeseensesseennes 28
Comparison between objectivism and constructionism ...........ccoveereen. 35
Comparison of positivism and interpretiviSm ... 36
Comparison between qualitative and quantitative.......uneeeerereeneens 37
[AdeNtified TISKS ...t sses s s s sesssesssees 57
Composition of pruned and unpruned 10gS ......ccoeomenrereereereenseeseesseennes 60
Comparison of risks between New Zealand plywood companies.....76
Cause of risks in different Companies ... ————— 77

Vii



Table of Figure

Figure 1. Lumber production and exports to December 2014........cccoorrnrereenes 13
Figure 2. Average export log prices by grade in New Zealand ........ccoccoveneeurennnee 13
Figure 3. Average domestic log prices by grade in New Zealand........cccoueneuunee 14
Figure 4. Map of North Island (left) and South Island (right) showing off the

plantation area loCatioN. ... —————— 16
Figure 5. Total roundwo0od ProducCtion ........cceeeneenmesneessesseessessesseessesseessesssessesanes 18
Figure 6. Log flow in New Zealand.......oncneenseseeseeseessessesseeseesessssssessssnes 19
Figure 7. Typical pruned log tUIN OUL.......cocoereereeuneeeerseeserseesseesees s sessseeseessesssessssaes 23
Figure 8. Typical unpruned 10g tUIN OUL........coeneereereerereesreesees s seesseeseessesseessseaes 23
Figure 9. Production and exports of forestry products..........eeenseseennes 24
Figure 10. Total panel products production........eeneneenseeseeseeseessessesseenes 25
Figure 11. Major €XPOIt @AINETS ..o eresresressessssssssssssssessessessesssssssssssssssssssssssessessessesns 26
Figure 12. Possible SCOPE Of SCRM ......ceerieeeneeceeseesereessesseessessessessssssesssssssessssanes 30
Figure 13. A proposed conceptual Model ........enencenneeneeneenreseeseeseeseeseesseenes 33
Figure 14. Plywood companies in New Zealand......c.cccuemeeneeneenreeneeseeseesseessesseennes 49
Figure 15. New Zealand plywood supply chain and others.......cccoonneorrnreneenes 53
Figure 16. A preliminary conceptual model.......conennenceneenreneeeeeseeseeseesseees 79
Figure 17. A NEW MOAEl... st ens s ssesssaes 80

viii



