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Abstract

This report examines the current state of Logistics Technology use in New Zealand in 2014. Responses
from 31 participants are divided into Leaders and Followers and then analysed. This provides insight
into how those at the cutting edge of the use and management of Logistics Technology users perceive
the challenges and opportunities differently to those that follow or adopt more slowly. Differences are
seen in the types of technology employed and being invested in and how the effectiveness is measured.
Followers tend to focus on cost measures and restrict analysis to intra-firm metrics; Leaders tend to use
a wide range of measures and evaluate inter-firm metrics. In the near future, Leaders are more willing
to invest in materials handling technologies. Leaders make significantly greater efforts relating to
training and education to support Logistics Technologies, use a wider range of training methods, and
use more formal training methods than Followers do.
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Logistics Technology in 2014: New Zealand

Welcome to the 2014 Logistics Technology survey for New Zealand.

Please note that this is exploratory research and is not based on rigorous academic research. While most figures
in this report are based on data from our Logistics Technology survey, many comments and observations in the
accompanying text are based on our discussions with industry representatives, managers, and employees. Thus,
the report is partly commentary provided by the authors (and is thus biased by our own opinions and beliefs),
balanced by the survey and other international trends in technology adoption.

As we did not get a large number of responses to the survey we want to ensure all readers are aware that this is
exploratory research and you should NOT report on or assume any comments or notes within this report as
factual or supported by extensive / rigorous research.

The Logistics Technology report has been established to run on an annual basis and provide a snapshot of the
current use of different types of technologies used to support logistics activities. Over time, the change in
technology use will be tracked and evaluated, with the results used to inform stakeholders in the business
community.

The bulk of this report provides insight gained from our Logistics Technology survey. However, despite
significant interest by several key members of the community, the response rate has not been as good as we had
hoped for. Thirty one people started the survey but not all finished the survey. Some of the fault lies with us; the
survey was intended to be in-depth and provide significant insight; yet, the length appears to have turned off many
respondents. In future years, we will endeavour to shorten the survey and hope this brings a better response.

Despite the low participation rate with thirty one participants (not all of whom finished the survey); we see from
the data some trends are still apparent. While these are not statistically significant results, we think they are
important as they provide an indication that some international trends are relevant in the New Zealand context.
These are trends and patterns that the New Zealand business community should be mindful of.

Those firms in a weak position now (and which therefore do not have access to capital for investments) will
increasingly be in a tough position. These firms will find it increasingly difficult to compete as they will lack the
technology and capabilities of some of their key competitors. We believe this will lead to many smaller or weaker
players in the next few years being acquired or going out of business as the investments in technologies made by
the larger companies come to fruition and begin to pay off.

Our conversations with some in the industry, both those domestic and international, lead us to believe that change
is on the horizon and particularly in the domestic trucking industry, where we see the opportunity still for
significant consolidation. Many small firms will be unable to cope with the increasing requirements to use more
advanced logistics technologies and will likely be swallowed by other firms during mergers and acquisitions. We
believe there has been action already, with large players in New Zealand acquiring some smaller firms. It will be
these larger firms, with the financial strength and technical capability to implement new technologies, which will
adapt, innovate, and be able to surpass their weaker competitors.

Much of this report must remain speculative; with a small number of responses we cannot safely make
generalisations about logistics across New Zealand. However, even with this limited sample size, we can still
make some observations and also draw upon our own knowledge and understanding of the industry. We conducted
a number of statistical tests over the samples and some of the differences were statistically significant; however,
there are relatively few differences that could be statistically determined. As a result we decided to use the data
and purely exploratory and descriptive way to supplement this with our own commentary drawing more widely
common knowledge and an understanding of these trends.

Throughout the report, we opted to present much of the data using a division between Leaders and Followers
based on the self-reporting by the respondents based on the maturity and the use of Logistics Technology.
Therefore, separated the data and show some of the differences between Leaders and Followers. We hope that
some of these differences are insightful and we also draw your attention to the amount of investment that the
Leaders make in their employee training and up skilling. This was one of the strongest distinctions between
Leaders and Followers in all of the data.
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Even with the small amount of data we collected, the general pattern still matches what we would expect in many
cases. This is particularly true as the participants in our survey are also those that are interested in this topic
already. Therefore, we can see that many participants are well aware of some challenges and issues, and many are
either struggling with some of these technologies or are already well-advanced. As we can see, many gaps between
the more successful companies and the less successful companies strengthen our belief that there are challenges
remaining in the industry which will still need to be addressed.

We are particularly grateful to the industry associations and groups that have supported this survey either explicitly
by encouraging members to participate or implicitly with their words of support and encouragement. While the
outcome may not match what we hoped, we believe many people will still find value in the results and will be
encouraged to join us future iterations survey. The use of specific technologies can be supportive of many
manufacturing and logistics requirements in firm, with a wide range of possible applications; for an overview of
possible applications see Wood, Reiners, and Pahl (2014). The adoption use of logistics technologies will enable
many firms, both large and small, to become more competitive and effective in their management, although this
is not as automatic as ‘installing’ software and may require overcoming substantial barriers.
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About the research

This was the first annual survey of Logistics Technologies. Invitations to complete an online survey were
distributed and advertised by various groups with an interest in logistics and supply chain management.

A total of 31 participants started the survey over the period of November 2013 to February 2014.

An early question in the survey asked respondents to self-report the level of maturity and use of logistics
technology management within their firm. This enabled us to divide the responses into the categories of “Leader”
for those with a high level of maturity in the management and integration of logistics technologies; and
“Follower”, for those less integrated and developed in their use of logistics technologies. This allows a division
of result that shows a different focus for these two, quite distinctive, groups over many of their responses to the
survey. Of the 31 respondents, ten respondents (32%) self-reported themselves in the two higher levels of maturity
and thus we classified them as Leaders; 21 respondents (68%) self-reported themselves in the two lower levels of
maturity and thus we classified them as Followers.

Many of the respondents come from the transport sector or the wholesaling and distribution sector. Few came
from the manufacturing sector. In examining the content of the other sectors represented, it becomes clear that
such a simple demarcation by sector is difficult. One respondent noted the scope of their firm’s business covers
the entire breadth of the supply chain; they manage manufacturing as well as a transport, distribution, and
wholesaling functions. This is true of many large organisations in New Zealand which span many activities and
jobs relating to logistics and supply chain management.

With a larger number of respondents, we would have been able to further present some analyses in an industry-
based comparison. Even from the data we have, it is clear the members of the transport and the wholesaling and

distribution sectors were more enthusiastic about participation in this type of research, perhaps driven by how
important they perceive logistics activities as being to their core business (Figure 1).

Figure 1
Which industry sector does your company participate in?

23%

32%

® Transport ® Manufacturing ® Wholesaling / Distribution = Other
n=31

We expected many smaller companies might show interest in the use of logistics technologies. However, as can
be seen in Figure 2, while there are a moderate numbers smaller companies, more interest was shown in this
survey by some of the larger companies. This may be true if many of the respondents came from large companies
in the transport sector. Further evidence is found in some of the other data, where some of the larger firms said
employees spread over many parts of New Zealand.

One would assume larger firms are more able and capable of opting in updating the technology and more regular
basis, allowing them to stay ahead of the competition.
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Figure 2
What is the approximate number of employees (full-time equivalents)?

m0-5 mp-10 m11-25 w26-50 m51-99 = 100+
n=31

Firms which are focused on transport and logistics will have a large number of their staff focused on logistics on
a day-to-day basis. There are still many respondents who have a small proportion of staff dedicated in their
logistics roles (Figure 3). This may be particularly relevant in a manufacturing company.

Figure 3
What approximate proportion of employees are in logistics-focused roles?

<

m0-10% ®m11-19% ®m20-29% =30-39% m40%+

n=31
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Barriers

One of the key questions we wanted insight into was simply: why are so few firms using advanced IT to support
their logistics activities? We are aware of firms, sometimes with surprisingly high profiles, that seem reluctant to
adopt or use contemporary approaches; meanwhile, other firms embraced new technological advances and
leveraged these effectively.

Why have so few firms adopted appropriate technologies? Are they unaware of the options? Or do they struggle
in the implementation? What are the implications for businesses of the lack of investment in logistics
technologies? How can educational or training institutes help firms overcome these barriers?

Technology adoption models frequently examine adoption and use of technologies over several phases, where the
firms must progress from the initial or foundation levels before they can adopt the more advanced technologies.
Supply chain models, in particular, indicate that first we must have internal integration which must be undertaken
first then followed by extra integration. Conceptually, this makes sense; it is difficult to integrate with external
trading partners unless you can fully access and share data and information internally. Thus, it is only by first
integrating across the organisation gathering, collecting, and analysing the appropriate data internally, a firm will
be in a position to share information with other trading partners in the supply chain.

In the last year many organisations actively engaged in IT developments. Yet, Figure 4 shows Leaders focused
on physical product and distribution technologies. This would be essential for many firms as Distribution provides
essential links between manufacturers and end users. This would also indicate firms are building external data
pathways critical for trusted data transaction business relationships; most or many of the internal IT data flows
would need to be integrated at an organisational level rather than at only the department level.

Followers concentrated on transaction, internal process/data integration or general IT based commerce which
indicates IT development is focused on documenting, standardising, and creating whole company databases so all
departments can accessed real time company processes and required before external business links can be
developed. It is interesting to see both Leaders and Followers have similar activity in Sales/Marketing and

financial audit IT compliance areas, which would reflect I-government mandated developments and anti-spam
legislative changes.

Figure 4
Overall, how has Logistics Technologies investment in your organisation changed over the past 12 months in

each of these categories?
Moderate decline (1); No change (2); Little progress (3); Some progress (4); Moderate progress (5); Significant progress (6).

Physical-product movement based

Order Processing and Distribution based
Sales Marketing Compliance based

Financial audit Compliance based
Information or Transactions based

IT integrated with other departments based
Documentation and Border Processing based
IT-based

Other (Specify)

(=]

1

N
w
IS
w

mFollowers mLeaders n=17
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Followers may experience a greater number of barriers and see these as being more significant than the Leaders
(Figure 5).

As we analyse the data it became clear the size of a firm also influences their ability to adopt Logistics Technology.
Those with the financial resources find it easier to make these investments. We are mindful that those firms which
describe themselves as Leaders in terms of their maturity in the management of logistics technologies are also
those that are likely to be the more successful firms. Their success will be related to their financial ability to make
investments and stay abreast of the cutting edge of developments in technology.

It was clear that the right people with the right skill sets are also going to be important to both Leaders and
Followers. Both groups report having the right people is a key barrier to success. This may be a reflection of the
present state of New Zealand's economy which has been described in early 2014 as having ‘rock star’ status
(O’Sullivan, 2014); this would indicate there will be intense competition for the best staff. There is no reason to
assume the effects will be different if the skills relate to logistics or technology, and this has been seen as a key
barrier by both the Leaders and Followers.

We might assume some of the Followers lacked the sophistication to make a compelling business case for the
adoption of the planned Logistics Technology improvements. Coupled with the likely low-level of cross-
functional integration within a firm, this could make it difficult for a Follower to access the investment required
for significant new initiatives.

By nature, a Follower has less capability in planning activities and would be less certain about what should be
measured following implementation. If they have trouble conceptualising how they should make advances of the
use of technologies it is also possible they are not sure what other firms, other competitors, or exemplars, may be
achieving. Such a lack of awareness will make it more difficult for them to take decisive action is in terms of
implementation and on-going monitoring and improvement cycles, all of which will negatively impact on their
ability to effectively implement technologies.

Many large firms are likely to be more aware of some of the international trends and changes, forcing them to
take a more proactive approach to the adoption of new technologies. If they are aware there are shifts in the
international business environment towards particular technologies, or some of their key competitors are starting
to use the technology, it is likely it will be easier to make a compelling business case to adopt technology. We see
this as either as a defensive measure or a protective measure.

Perhaps not unsurprisingly, in almost every category the Followers believed the barrier to be more significant than
did the Leaders (Figure 5). Despite earlier reflections to the contrary, the only barrier which Leaders perceived as
being greater than Followers was the lack of budget/resources.
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Figure 5
To what extent have you encountered the following barriers in using logistics technologies?

Don’t know (1); Not at all (2); To a little extent (3); To some extent (4); To a moderate extent (5); To a large extent (6). Respondents could
answer regarding each barrier they had encountered.

Lack of budget/resources

Shortage of staff with required skills/fcompetencies

Business cannot fully optimise or utilise the full benefits of
the technology
Issue with Change Management or Business Re-engineering
processes

Measuring benefits from improved Logistics Technologies

Logistics not perceived as important within the Supply Chain
function

Inability to locate suitable third-party as a partner

Internal disputes about the relative value of different
technologies

Low status of Logistics

Time and cost to train staff

Payhack on Capital Investment period increased
Lack of cross-functional cooperation

Lack of business case with clear ROI

Changing staff mind-set regarding value of sharing info about
logistics/business to improve inter-firm logistics

Lack of top management support

Difficulty acquiring accurate/reliable performance data

Lack of knowledge of industry uptake of the technology

=}
[
[
w
=
-

mleaders mFollower n=15
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Many firms already have systems and technologies in place they may not be fully using. What prevents them from
making better use of these technologies? There is a general sense that they lack of integration, experience
difficulties with software, and do not have appropriate access to both internal and external parties; in these areas,
Leaders report the barriers are more significant than Followers (Figure 6).

Some further factors respondents identified as being related to why they were not making better use of existing
systems included:

o their existing technology was not appropriate;

e financial costs involved with set-up were too great; and,

o there was a lack of skilled staff

Leaders will still experience problems with compatibility and inter-firm challenges; in fact, as they are the ones
engaged in this type of activity, we would expect to experience these challenges more frequently than a Follower.

What will be seen their future? Many of these challenges and barriers will continue to grow in significance. When
this happens, the gap between what a Leader and Follower could achieve will likely increase in size.

Another shift we might anticipate is the existence of strong and dominant firms in the supply chains who are
willing and able to gift, or license, their proprietary technologies to other firms in the supply chain. Such an offer
from a strong partner may enable a weaker partner to leapfrog jump ahead and acquire advanced technology with
a small investment. Such a gift may come with a cost; accepting a gift of technology in this manner would
effectively force a supply chain member to become locked into a relationship and increasingly reliant on this
technology and by extension, the supply chain firm that provided it.

Figure 6
What are the barriers to using your existing IT systems/software to support Logistics Technologies?

The total number of firms that responded to each element. Respondents included 8 Leaders and 5 Followers.
Software compatibility

Inaccessible to external parties

Lack of functionality that is required

Systems are not integrated

Lack of up-to-date data

Company does not wish to share customised software
with others or at a cost

Concern about data integrity and IT Security

il

Inaccessible to internal stakeholders

=

1

]
[
i
%]

H Followers M Leaders
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Improvements and recent changes

Given the relative accessibility of new technologies, increasingly open and globally connected trade, and the
number of technology vendors available, it is interesting to understand how and where respondents have been
making improvements throughout their organisations.

While it is hard to draw conclusions, the Followers appear to have invested more in transactional systems, such
as order management systems, than Leaders (Figure 7; showing the average of the responses); the emphasis seems
to be on the automation of process and planning. In contrast, Leaders focused on the use of technology to aid more
broadly in different areas (e.g., manufacturing), with the use of elements, such as Global Positioning System
(GPS), only being of value to a firm if they already achieved some success in management of their technologies.

Over a longer period, we might anticipate importance of the investments in physical handling technologies in
distribution and transport to provide leadership to those that implement them earlier. The gap which needs to be
bridged for Followers in the adoption of these technologies could make it important to use the technology, but
increasingly expensive to adopt it.

Figure 7

How would you rate your progress in advancing your Logistics Technologies during the last 12 months in the
following areas?

Moderate decline (1); No change (2); Little progress (3); Some progress (4); Moderate progress (5); or Significant progress (6).

D
S
=
"
=]
=
=
=
=1
@

Global Positioning System {GPS)
Enterprise Resource Planning (ERP)
Distribution

Warehousing

Transport

VMI or CPFR

Radio frequency identification (RFID)
MarketingfSales

Quality

Planning

Other ITfsoftware applications

Procurement and Order processing
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Drivers

Particularly as they seek to create a business case for adopting technologies, firms will need to be aware of what
drives value and how they can demonstrate a return on investment (ROI). It therefore becomes important to be
able to identify these drivers and the value that may accrue from Logistics Technologies.

The Leaders appear keen to create more value in their supply chain and are being driven by this, along with other
changes in their external environment that seem to be forcing a greater level of professionalism (Figure 8).

Figure 8

How important are the following business drivers in your organisation when it comes to investing
time/resources in Logistics Technologies?

Very unimportant (1); Unimportant (2); Neither important or unimportant (3); Important (4); Very important (5).

End customer experience

Risk reduction

Internal process improvements

Cost avoidance (e.g., avoiding contractual penalties)
Cost reduction

Supply chain efficiency

Health and safety

Supply chain transparency

Service level improvements
Sales/revenue growth

Decrease in write-offs/spoilage

Working capital improvements

Solar or alternative power saving systems
Inter-firm process improvements

Higher profit margins

Sustainability

Quality improvements

Carbon emission reduction

=
=
%)
w
I~
w

mFollowers mLeaders

Figure 9

Manufacturers only - How important are the following business drivers in your organisation when it comes to
investing time/resources in Logistics Technologies?

Very unimportant (1); Unimportant (2); Neither important or unimportant (3); Important (4); Very important (5).

increased stock rotarion e
improved Order planning - ...

0 1 2 4 5

w

H Followers M Leaders
n=5
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Value and benefit from Logistics Technologies

Even when technology has been adopted, it is valuable to know what benefits are expected. Importantly, when
making a business case, these expected benefits will need to be quantified and evaluated as part of a proposal.
Therefore, it is not enough to adopt and implement technology; it will need to be monitored and evaluated to
ensure the desired gains are captured. We can see from Figure 10 the Leaders appear to be more adept at measuring
and evaluating the financial benefits associated with different technologies.

Interestingly, Followers appear unable to measure financial benefits. This begs the question: are they not able to
measure a benefit as the technology has failed to benefit them? Or, are they unable to make the measurement
itself? (Also note in reference to Figure 10, we had twice as many Leaders as Followers respond to this question,
so we would expect their aggregated responses to be higher.)

Larger firms with better management would be likely to make measurements in projects as part of the overall
project evaluation; furthermore, being able to demonstrate effectiveness in outcomes from one project will
probably make it easier to justify or acquire funding for future projects. Therefore, the lack of responses by
Followers may be indicative of their lack of measurement of changes in Logistics Technology, rather than their
inability to secure benefits from the use of the technology itself.

If we look at the mix of Logistics Technologies where there is measurable benefit (Figure 10), we see some
similarities to the patterns observed elsewhere in this report.

Most of the measurements listed at the top of Figure 10 are associated with minimising costs. But, if you look at
improved supply/demand planning, there is a significant improvement in the management of internal processes
(see Table 1 in the section on International comparisons) Furthermore, it is encouraging that many of these benefits
come through financial position, even if they are connected to improved internal processes, improved customer
satisfaction and communication. Therefore, we believe the survey results reflect the wider international trends in
technology adoption.

Figure 10

Due to logistics technologies, for which of these elements have you been able to measure a financial benefit
over the last 12 months?

The total number of firms that responded to each element.

Logistics efficiency

Increased revenue

Reduced Inventory Levels

Improvement in service levels

Decrease in costs

Improved Supply/Demand planning

Decreased paper and documentation storage required
Health and safety

Reduction in risk

Rationalisation of Supplier, Vendors, or Transport providers
Compliance to contract

Reductionin errors

Quality improvements

Improved capital for R&D or Capital investment

Rl

Border or regulatory Compliance
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Understanding where firms have identified benefits from their Logistics Technologies activities is important. We
can see in Figure 11 the areas of benefit for the Leaders have been strongly focused on value-creating or value-
enhancing benefits, which we might anticipate a firm as using to drive or create greater value in their supply chain;
(e.g., innovation; something that they can use to differentiate/be competitive with). We also see some where inter-
firm process improvements are coming through; clearly, this may be unobtainable for the Followers, at lower
levels of technology maturity. Figure 11 has been arranged where there is the greatest gap in responses between
Leaders and Followers this is first; the end of the list shows the areas where the Followers rate as being more
important than Leaders.

The patterns of responses provided by the Followers indicate they still seem to perceive the supply chain as a
‘cost-driven’ part of the business must be managed in order to cut costs. They do not yet perceive it as a source
of value-added benefit for themselves and their supply chain partners.

Innovation stands alone — Leaders clearly feel innovation has already been important, and we see in Figure 12
they are less likely to believe it will be important in the future. Both Leaders and Followers feel benefits from
Innovation will be ‘about the same’ but also quite important in the future, but with Leaders possibly already feeling
as though they have already gained benefits from innovation.

Figure 11
In which of these areas have benefits from your Logistics Technologies activities been important?
Very unimportant (1); Unimportant (2); Neither important or unimportant (3); Important (4); Very important (5).

End customer experience
Supply chain efficiency
Innovation

Sales/revenue growth
Compliance to contract

Faster speed to market

Service level improvements
Inter-firm process improvements
Sustainability

Health and safety

Risk reduction

Higher profit margins

Quality improvements
Documentation Accuracy

Lead time reduction

Internal process improvements
Working capital improvements
Cost reduction

Border or Regulatory compliance
Cost avoidance {e.g., avoiding contractual penalties)

Manufacturing efficiency

Carbon emission reduction

=]
[
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5

M Leaders m Followers n=8

When we consider the areas where firms believe they will gain value from investments in Logistics Technologies
in the next 12 months, we see a repeat of the theme coming through some of data, where Leaders anticipate greater
value to be gained by expanding their business and sales growth, quality, compliance to contract, and faster speed
to markets (Figure 12). Here, we might be able to interpret ‘compliance to contract’ as being able important to
Leaders as it may allow them to secure further contracts through demonstration of exceptional capability, as
opposed to avoiding penalties for failure to comply. This is an anticipation of growth and ‘lifting the game’;

10
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Leaders display a greater focus on value (quality, faster speed to market), and compliance to contract may be
‘avoiding penalty cost’ but it could also be a competitiveness-based measure)

Followers are more focused on compliance or cost-driven benefits (e.g., inventory), with their interest being
greater than Leaders in these categories:
e Improved inventory control
Border compliance
Carbon emission reduction
Manufacturing efficiency
Regulatory compliance
Lead time reduction

Figure 12

What do you see as the most important source of potential value from Logistics Technologies in the next 12
months?

Very unimportant (1); Unimportant (2); Neither important or unimportant (3); Important (4); Very important (5).
Sales/revenue growth
Quality improvements
Compliance to contract
Faster speed to market
Service level improvements
Supply chain efficiency
Inter-firm process improvements
Improved Forecasting Accuracy
Sustainability
Supply Chain visibility
End customer experience
Cost avoidance {e.g., avoiding contractual...
Working capital improvements
Innovation
Internal process improvements
Improved stock rotation or stock...
Risk reduction
Cost reduction
Health and safety
Higher profit margins
Lead time reduction
Regulatory Compliance
Manufacturing efficiency
Carbon emission reduction

Border Compliance

Improved Inventory Control

=
=
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b
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One possible insight would be the level of investment firms made in Logistics Technologies, as a proportion of
their revenue. This may be a question that provides us with further insight in the future.

What we did ask about was an indication of the savings associated with Logistics Technologies, with the overall
distribution shown in Figure 13. Interestingly, a number do not know the ROI they have achieved from Logistics
Technologies. In other cases, there are some strong performers that achieved good ROIs in excess of 8%. Yet,
there are also several firms that achieved only moderate ROIs. Smaller firms (or those classified as Followers)
may be less experienced in evaluating ROl and may be struggling to report it.

Figure 13

What is the average financial savings you have achieved as a result of Logistics Technologies over the last 12
months (defined as savings achieved post implementation)?

4
3
2
0
0-2% 2-4% 4-6% 8%+ Don’tknow. Negative
return

n=g

International exposure, the level of transactions, and the New Zealand business environment may also constrain
activity. IT requires a certain level of transaction capacity for organisations to gain the cost efficiencies and full
benefits of adoption. Large organisations, where there are inefficiencies, can justify the IT investment and ROI
internally within their organisations as minimum transaction volumes are present within the firm's processes.
External applications provide additional profits where there are fewer costs to develop and drive the
technology. Hence, radio frequency identification (RFID) adoption from traditional paper-based processes has the
fastest return and maximum impact on supply chain effectiveness.

Many small businesses do not have the transaction levels required to justify the investment and longer period to
make a ROI unless they can link immediately with external supply chain partners. For New Zealand, this scale of
transactions required to make the investment suitable, in conjunction with the relatively small average company
size may be considered a ‘micro’ enterprise, is a major barrier to adoption of many supply chain technologies.
This is particularly true when we consider sophisticated material handling systems; e.g., automated storage and
retrieval systems (ASRS).
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Preparing for the future

The use of Logistics Technologies may also help firms prepare for future changes. It could future-proof them,
ensure they are up-to-date with international expectations, or ensure are ready to face new competitors.

Leaders are worried about (Figure 14):
o Skilled staff ...they also need exposure to more different types of IT/software
o International partners mandating specific software for orders/payments or IT in Logistics; this would be
linked to the worry about losing significant accounts or volumes of business due to non-compliance.

Followers have many concerns. This may be expected; they are probably aware of many of the gaps between their
own capabilities and those of larger, better prepared competitors. Specifically, Followers reported concerns in:
o Extra costs applying where they don’t use specific IT sofwtare or RFID (one of the largest gaps between
Followers and Leaders);
o Movement towards electronic sharing away from paper; and,
o Loss of international business due to not having/using IT logistics technology.

13
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Figure 14

How would you rate the level of concern for your organisation if the following situations were to happen in the future (next 2-5 years)?

No Concern (1); Little concern (2); Some Concern (3); Moderate concern (4); Great concern (5).

Loss of staff due to supply chain automation
MZ Government mandates use of e-tools or databases
Global manufacturers or suppliers mandate the use of RFID tags on individual units
Global manufacturers or suppliers mandate the use of RFID tags on cartons
Fool of skilled staff that have experience with differentlogistics IT scftware and hardware is small and wage costs increase
Global or New Zealand suppliers/customers mandate the use of aspecificsoftware for order placement or payments
Loss of business as Customers move to automated 3PL or contract warehousing
Global manufacturers or suppliers mandate the use of RFID tags on pallets
Loss of intermational business as organisation does nothave logistics IT technology
Large Mew Zealand companies mandate the use of IT logistics and not paper used within their supply chain
Border agencies mandating real racking and reporting of RF seals/ locks where there is change in status during transporting
Asian Border admiristrations move from paper documentations to data sharing using RF technology or data sharing files

Extra costs apply where a business does not use logistics IT software or wireless barcode or RF tags

M Leaders m Followers
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Metrics and measures

The issue of measurement is an important one and it is needed to establish whether we are achieving success in
our activities. While there are many measurements available, we wanted to understand a little more about the
operational types of measurements or metrics used to evaluate whether Logistics Technologies are being
effectively used.

When split between Leaders and Followers and presented in Figure 15, several observations can be made.

First, Leaders are interested in using more than simply cost-focused metrics; they also seek to understand risk,
end-customer experiences, and internal process improvements.

Second, both Leaders and Followers did not rate inter-firm process improvements as an important metric for the
evaluation of Logistics Technologies performance (Figure 18). The Followers indicated they are generally not
using inter-firm KPIs to measure the performance of Logistics Technologies. In contrast, Leaders are using some
inter-firm KPIs, at least to a moderate extent. There doesn’t seem to be a trend towards significant use, although
we see the more mature the management of the Logistics Technologies, the greater the interest in whether the use
is successful. This may be reflective of the fact that many New Zealand enterprises still have a way to go before
they extend their integration more completely between multiple firms, a high-level of supply chain maturity is
required.

Figure 15
Which of the following metrics do you use to track the performance of your Logistics Technologies?

The total number of firms that responded to each metric.

Supply chain flexibility
Inventory count accuracy
Customer satisfaction/feedback
Quality
Cash-to-cash cyde OR order-to-cash cycle
Delivery in full on time (DIFOT)
Contribution to sustainability goals
Supplier satisfaction/feedback
Speed in resoling issues
Manufacturing master planning
Level of transport regulation compliance
Level of border compliance
Improved market share
Out-of-stock
Forecasting planning cycle time
Perfect order fulfilment
End customer experience
Level of risk
Over/Short/Damaged
Compliance with contract
On-time delivery
Financial savings
Internal stakeholder satisfaction/feedback
Mone
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Figure 16

Leaders only - Which of the following metrics do you
use to track the performance of your Logistics

Technologies?

The total number of firms that responded to each element.

Inventory count accuracy

Supply chain flaxibility

Customer satisfactionffeedback

Quality

Financial savings

Supplier satisfactionffeedback

Speed in resolving issues

Improved market share

Cash-to-cash cyde OR order-to-cash cycle
Delivery in full on time {DIFOT)
Contribution to sustainability goals
Manufacturing master planning

Level of transport regulation compliance
Level of border compliance

Out-of-stock

Forecasting planning cycle time
Compliance with contract

Internal stakehol der satisfactionffeedback

Figure 18
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Figure 17

Followers only - Which of the following metrics do
you use to track the performance of your Logistics

Technologies?
The total number of firms that responded to each element.

Financial savings

Inventory count accuracy
Quality

Internal stakeholder satisfaction/feedback
Supply chain flexibility
Customer satisfactionffeedback
supplier satisfaction/feedback
Speed in resolving issues
Improved market share
Out-of-stock

Forecasting planning cycle time

Compliance with contract

None
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B Followers n=8

n=g

To what extent are you currently using inter-firm KPIs to measure the performance of your Logistics
Technologies performance?
Don't know (1); Not at all (2); Not very much (3); Moderately (4); Significantly (5).

Followers

Leaders

=)
=

n=13
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Internal integration before supply chain integration

As noted, the ability to integrate internally is important to firms before they begin inter-firm collaborative
activities. Many firms seem to implicitly recognise this, with most firms identifying the importance of an
enterprise resource planning (ERP) system, which allows them to gather and use internal data, as a key support to
other Logistics Technologies (Figure 19).

Figure 19
Which of the following systems are you using to support your Logistics Technologies?

The total number of firms that responded to each element.

Vendor managed inventory (VMI) or CPFR I
Confracts management system I
Company-Government Portal I
Customer-Supplier portal I
Global positioning system (GPS) I
Radio frequency identification (RFID)
Enterprise resource planning (ERP) systemn I
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The Followers — Adopting a risk mitigation approach?

Our survey indicates a number of firms are either reluctant or unwilling to adopt new Logistics Technologies.
While we may have anticipated this, we have not explored it within this survey.

We can imagine that many New Zealand firms are ‘followers’ in terms of reducing their overall risk. If they do
not adopt, they are able to sit back and see what other changes are required, or what other firms find difficult.
Then, they can copy or more easily implement required changes. In other cases, where a change may be mandated,
a particular deadline may be announced and it may make little sense for the firms to prepare and make changes
before this date. Indeed, greater hesitation may be rewarded by having some further government support provided
for the firms opting to change closer to the deadline.

As a large number of the survey respondents were from the Transport or Distribution sector, this could also reflect
the changing global economic environment for many of the global companies dominating the sector.

However, since the middle of the 2000’s the New Zealand market as seen rationalisation of services and the global
financial crisis has affected transport companies’ financial situations. Internationally, while 1T-focused supply
chains have advanced, many New Zealand firms have not adopted the changes due to lack of scale or low profit
margins due to competition.

The New Zealand government investment in the Joint Border Management System (JBMS) has been one area
where New Zealand firms are ahead of other trading partners as we are leading the way on Border portal
implementations. However, this advantage will be diminished by increasing investment in wireless data exchange
by the Asian border organisations.
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Skills for the future

The Logistics industry traditionally requires employees to know the business “from the ground up” and many
employees gain formal qualifications later in their careers; common wisdom holds that a relatively small
percentage of the New Zealand Logistics industry employees are qualified at the bachelor degree level or a higher.
While the last five years following the Global Financial Crisis has generally seen employee numbers and wages
remain static, as New Zealand business confidence increases many organisations are increasingly looking for
logistics employees. The New Zealand Herald and the Robert Walter Industry overview of supply chain and
procurement industry at the beginning of 2014 indicated there is high demand for professionals. “There were a
number of attractive procurement and supply chain opportunities at all levels with senior demand planners and
supply chain analysts in particularly high demand” (Robert Walters Survey 2013) and this is creating opportunities
for qualified overseas supply chain professionals; e.g., Procurement Managers are on the immigration long-term
skills shortage list.

Figure 20 and Figure 21 show Followers focused on internal training practical on the job training, with some e-
learning so employees have the essential skills to work efficiently within the organisation. The size of the
organisation affects the organisation’s ability to financially invest time and manage staff leave for externally
training opportunities. Many of these companies will struggle to keep good employees unless they can provide
better training incentives and opportunities to develop their employee capabilities. Employment recruiters have
indicated within the Freight Forwarding sector there are a number of openings for operational logistics employees
with 2 or more years’ experience and staff shortages will start to appear in late 2014.

Leader organisations invest in practical in-house and significantly more external training opportunities. Within
Leaders Company culture on-going training is an essential part of employment. Many global transport companies
are offering employment opportunities for graduates with supply chain qualifications. Formal qualifications and
Conference are providing Leaders' employees with opportunities to develop business networks access the latest
research and therefore engage internally to identify areas for business innovation and growth. Even formal training
is adapting and becoming more ‘active’ in contrast to passively listening to lectures (Wood & Reefke, 2010),
which may be a good fit to the learning styles of staff already working in the logistics and supply chain
management.

We believe if this gap between Leaders and Followers does not close, Followers will struggle to adapt as the Asia-
Pacific region grows economically and trade agreements continue to create a more competitive marketplace.
Furthermore, employees will be attracted to new positions with faster career progression.

Figure 20
What form does this training take?

To little extent (1); To some extent (2); To a moderate extent (3); To a large extent (4).

Attendance of external events (e.g., conferences and workshops)
Attendance of external courses (e.g., University or Polytechnic)
Classroom training (externally developed)

Classroom training (internally developed)

Studying towards formal qualifications

E-learning (internally developed)

E-learning (externally developed)

Practical on the job learning (e .g., buddying or mentoring)

No training in the last year

Leaders Followers n=7
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Figure 21
Training and development and the management of your staff
To little extent (1); To some extent (2); To a moderate extent (3); To a large extent (4).

Qver the last 12 months, to what extent have you invested in training and
development specifically to prepare your staff for Logistics Technologies |

To what extent do Logistics technologies related goals/activities inform
individuals' personal development plans f objectives? |

0 1 2 3 4

Leaders m Followers
n=7

Looking forward, we see the opportunity for greater delivery of training and education using online technologies.
This would enable a consistent delivery and use of training over a nationally (or globally) spread company. The
costs of online delivery should also enable smaller organisations to participate and up-skill their staff as well.
Such technologies may be similar to traditional, computer-based training. However, contemporary approaches to
using online delivery are moving towards ‘gamification’ using methods of learning designed to be fun and draw
on game-based elements to encourage greater interaction, particularly where using advanced artificial intelligence
and design elements; e.g., a review of this approach is provided by Wood and Reiners (2013).
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Owners as managers

While the survey did not address owners as managers, other international research has indicated that owners as
managers can function as a barrier for small- and medium-sized enterprises (SMEs) as they adopt new
technologies. The Italian Logistics industry and research from developing nations has shown organisational
development of information and communications technology (ICT) and processes is linked to the ability of owners
or managers to champion process change.

The New Zealand transport and logistics sector is split between firms with a global focus (i.e., those trading
internationally) and inland transport/logistics companies (i.e., those with a domestic focus).

The New Zealand Freight forwarding sector depends entirely on global organisations (e.g., DHL and Kneuhe &
Nagel) which have clear internal processes and global IT network strategies. New Zealand companies, such as
Mainfreight and Freightways, are investing and developing their rapidly growing global networks. Mainfreight’s
growth has been aided by acquisitions and being a listed company and the company is dominated by boards and
will be significantly influenced by international events.

In contrast, the inland transport sector is dominated by New Zealand-owned small/medium transport/logistics
providers. In many cases family ownership is retained, which can influence company investment and direction.
While many of the larger companies (e.g., Hall’s Refrigerated Transport, TNL, and Kotahi) have likely kept
abreast of developments in relevant technology (e.g., GPS and tracking and developing their internal IT
processes), many inland transport companies have invested in rolling stock only (e.g., trucks and trailers).

We believe the number of small, owner-operated businesses in the sector may reduce over time due to the still

moderately challenging financial environment and large manufacturers rationalising the number of
transport/logistics service providers they engage with as part of their supply base rationalisation activities.
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Comparison to international research and trends

International research surveys show global SMEs are faced with similar barriers, despite external influences
varying greatly over the surveys (Table 1). While the initial investment cost and ROl is a crucial barrier for SMEs,
they also struggled with internal resource/capabilities to manage a major IT project. Only the surveys from USA,
Canada, and South Africa did not report this as a significant barrier. The South African survey indicated capital
investment was easy to gain, especially for emerging African-American-owned businesses. The USA survey
deemed a small business as being fewer than 500 employees; as the average New Zealand business is a ‘micro’
enterprise in comparison; we anticipate they will face resources and funding levels when establishing the required
ROI for a project. Also, Canada and USA have well-developed capital markets.

A lack of technical experts to champion, drive, and commit to the internal process changes requires additional
financial resources (e.g., external experts and on-going technical support) and demands too much energy or focus
for many SME owners or managers. After the cost and ROI, the Owner/Manager context played an important role
in most developed nations, excluding Italy. The Italian research was conducted over seven years and while the
owner context appeared in the first survey (2005), the barriers highlighted in the more recent surveys are based
on financial investments.

The supporting barriers clearly indicated for most SME internal planning and access to government funding were
important to support IT adoption. Kollberg and Dreyer (2006) identified organisational planning as a key barrier
for the adoption of IT by SMEs; in most SMEs the focus is on short-term planning while large organisations tend
to encourage long-term planning. The SMEs’ short-term planning focus can be clearly seen within our survey as
both operational and technological delays are the enablers for Leaders to create the standards and grow their
market share. Planning is critical to the success of any projected process change; without planning most firms will
see cost overruns, time delays, and little chance of achieving the intended outcomes. Only three of the international
surveys did not address this area.

This lack of planning was reflected in many SMEs as they generally have ad hoc process development and
processes tend to be based on departmentalised needs. Basically, the focus is often on buying the service needed
to drive business and then adding to the core as business develops. The owner or manager often decides when to
implement these changes. In contrast, larger organisations tend to plan to for additional capacity and resources in
their systems and process over an extended period, upsizing their firms over planned stages. This long-term
planning requires a champion for change as the process always progresses over the time horizon.

Little Government funding was the other support barrier which influence SME’s IT adoption. While no specific
funding was stated; tax-free incentives, subsidies and grants to engage IT expertise or research and development
(R&D) incentives be all be of significant aid to many SMEs.

The international research clearly showed marked differences in the external factors influencing IT system
adoption.

A Developing nation’s greatest external enablers or influences to IT adoption were:
e Poor or no IT infrastructure or access to Internet, and
e The lag of legalisation in regards to IT effect on payment methods, fraud, piracy and confidentiality.
¢ Not suitable for their business at present.

A general lack of IT infrastructure has impeded the adoption of IT business solutions. Furthermore, as much
business is still conducted using phone, fax, or written systems, there is little incentive to change. The relationship
between IT development and updating legislation is clearly important and should not be underemphasised;
particularly, where government agreements may require importers/exporters to adopt new technologies to meet
emerging requirements. Disagreements over trade processes may delay the finalisation of the Trans-Pacific
Partnership Agreement (TPPA); different countries are at varying legislative stages of mandating IT solutions and
their enforcement of intellectual property rights (IPR).

A Developed nations greatest external enablers or influences to IT adoption were based on:
e  Competitive Market environment;
e Economic Environment; and,
e Supplier chain relationships and integration levels.
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Generally, SMEs in developed nations must adopt or die; survival has been based on maintaining market share
and differentiating from the competition. This is clearly illustrated by RFID technology adoption which is a
technology firms will adopt unwillingly, and normally only when mandated by larger firms; e.g., Wal-Mart. For
many firms, technology adoption has simply been undertaken to keep their place in the market and guarantee the
sale of products.

In contrast, Leaders will likely adopt technology to drive more value-added activities; thus, Leaders will be
focused on technology use, while followers will adopt to survive and focus on cost. Success using RFID has
favoured firms which are able to integrate their whole supply chain (i.e., with both up- and down-stream partners)
so the economies of scale lead to reduced RFID tag cost and benefiting from data automation as it enables data
sharing which reduces time and costs associated with many supply chain activities. RFID adoption will continue
to slowly grow; however, the lack of international standards and global practises will continue to influence
adoption trends.

The Economic Environment was identified as a barrier for adoption in several developed nations. It is not
surprising to see external factors being influential in the surveys run in Italy, Denmark, Sweden, and South Africa;
the years the surveys were conducted indicate we would see the on-going effects of the Global Financial Crisis
and stagnant growth in these economies.

For non-English speaking countries, IT programming and software can be a barrier due to the predominance of
use English language keywords which can be a barrier for some nations, and this came through as a key problem
for adoption in Denmark.

Interestingly, the Canadian Atlantic Coast is the Canadian region with the poorest IT adoption. The study found
IT adoption within SMEs in that region was greatly influenced by the “Owner or Manager” context and
competitive influences. The size of business, low population density, and remoteness were influences affecting
IT adoption.

Sri Lanka was a nation that indicated with the need for support from recognised international industry bodies and
the role they can play to networking, collaborating and building capabilities within a small country. Also IT
adoption was influenced by political influences, which would increase stability and develop economic growth.

New Zealand (and possibly South Africa) seems to straddle the developing and developed groups identified in the
international surveys; we seem to have attributes shared with each group. We face many of the operational and
technological barriers developing countries struggle with; however, we also face a number of the external
influences found in the other developed nations. This indicates New Zealand firms may need to develop a solid
foundation and build on internal capabilities before venturing outside and integrating over the wider marketplace.
This clearly indicated the maturity model stage of New Zealand SMEs and the issues of being a small developed
nation with limited resources and long supply chains lead many firms to focus on cost efficiencies while other
successful firms find it valuable to provide quality- or differentiation-based strategies to supply key markets.
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The way forward

Figure 22 shows how over the Logistics sector many organisations have been investing in technology, with
Leaders and Followers developing different areas due to the stage of IT integration development.

Many Followers are in the infancy stage of supply chain integration so development of “whole business IT
processes” needs to be completed before the external development of downstream process integration can
commence. Focus areas include e-payment and e-tools for in-house training, particularly those involving natural
curiosity and the engagement of a ‘narrative’ learning style (Reiners, Wood, & Dron, 2014) will be more attractive
to many users. The materials handling area for supply chain automation is not being considered as the internal
processes are not in place or they have yet to meet the volume required to justify this capital investment. Indeed,
future applications using learner-focused technologies may enable employees to engage with learning materials
in their own time and work through materials at their own pace (Reiners, Wood, & Bastiaens, 2014).

Figure 22
In the last 12 months rate the actual level of activity in improving logistics technologies in the following areas.
No activity (0); Little activity (1); Some activity (2); Moderate activity (3); Significant activity (4).
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The Leaders are in the developing or maturity stage of IT integration. The focus is on completion or refining their
ERP or vendor-managed inventory (VMI) systems. The development of internal/external shared data by
governmental agencies using (predominately) web portals are advancing, within the wider supply chain. Examples
include the use of Joint Border Management Systems (JBMS) portal for international data transactions and I-
government systems. While Followers are aware of these systems, many will wait until it is compulsory before
changing.
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Looking forwards over the next year, many Leaders are focusing on investment in material handling technologies
(Figure 23). This may be due in part to increasing confidence in the economy, in manufacturing and business
across the whole Asia-Pacific region, and improving business profits. The pace of IT development and particularly
of wireless, RFID, and automation systems is reducing data duplication, reduced double material handling, and
improving data integrity. Investment in material handling also improves compliance and health and safety and
may also support quality and value as a differentiation strategy.

Interestingly, the development of upstream technologies to suppliers through e-auctions and e-tender systems is
an area Leaders are yet to be developed; this may be due to the size of the New Zealand economy. Further insight
may be provided by Stephen Rowe (CPO, Parmalat Australia), who noted “[t]he Australian market for suppliers
is very small. There are very few suppliers in comparison to Europe, for example [in dairy products and the
Australian Retail Market] [...]” and this may indicate that “e-tendering and e-auctions have never taken off in
Australia because there needs to be a number of suppliers in the process in order for it to be worthwhile” (Scott,
2014).

In addition, advances in ICT enable firms to engage with marketplaces in new ways. Specifically, the ability to
automatically monitor and analyse written data (Boese, Reiners, & Wood, 2014) could enable firms to identify,
monitor, and use consumer-generated textual data (i.e., product reviews and comments about products) as part of
their planning in manufacturing, logistics, and supply chain activities (Wood, Reiners, & Srivastava, 2013; Wood,
Reiners, & Srivastava, 2014).
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Figure 23

In the next 12 months rate the intended level of activity in improving logistics technologies in the following

areas.

No activity (0); Little activity (1); Some activity (2); Moderate activity (3); Significant activity (4).
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International comparisons

A review of adoption of technology (both logistics-focused technologies and general ICT or e-commerce
technologies) by SMEs globally was undertaken to supplement the survey. An overview is provided in Table 1.

A key factor that emerges is the influence — not the barrier imposed by — external factors, including:

e  Competitive pressure: Adoption by competitors and mandated by industry (especially governments) can
change the pressure on firms so they more rapidly adopt innovations they may otherwise avoid or delay
adopting.

e Development of supply chain partnerships is critical to IT development and the extent of the integration
is also important. Where there is strong integration, often controlled by a particular strong firm within
the supply chain, roll-outs of technology may be required by firms desiring to stay part of the supply
chain.

e Legislation in developing nations is not keeping up with the technology and the business IT solutions.
At some point they will adopt new technologies and these will likely leapfrog the adopters in these
countries beyond what our SMEs have adopted. An example may be the way many developing nations
did not roll out a fixed-line telecommuniations system and instead jumped striaght to a mobile phone
network.

e Regulatory changes and changes to legislation can rapidly change requirements on logistics companies.
Examples include new trade agreements or countries mandating shipments must comply with particular
requirements (e.g., providing the importer’s government advance notification of contents of the
shipment).

Results from our survey give us a framework presented in Figure 24. These factors are similar to those found in
the Technology-Organization-Environment (TOE) Framework (Zhu, Kraemer, & Xu, 2003), and the Technology
Acceptance Model (Davis, 1989). Furthermore, we draw on ideas concerning the use of measurements and
external influences (Kaplan & Norton, 1996) and also ICT adoption in developing countries (Kapurubandara,
2009; Prananto, McKay, & Marshall, 2001) and developed countries (Scupola, 2012).

Figure 24
Barriers to adoption and factors that influence adoption. Based on TOE and TAM frameworks.
External influences
Organisational benefits from adoption * Competitive pressure
* Improved financial position * Supply chain integration
* Improved internal processes * Legal and regulatory changes
* Improved customer satisfaction and communication * Market structure/scope
Organisational barriers Technological barriers Support barriers
* Costand ROI * Awarenessof IT and time * Internal policies or planning
* Resources and capabilities * Internal IT competence * Government support
* Owner/manager context * Compatibility / complexity
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Table 1 International comparisons of technology adoption in various countries
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