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Revolution is Supply-Chain Management
with Digitalization

Carlos Cordon

Professor Carlos Cordon is leading research about digital value chains and the

concept of Supply Chain 4.0. His last book is “Strategy is Digital”. He is the

Professor author of numerous articles and cases about supply chain management has won

IMD, Switzerland

In a revolutionary twist, the digital tsunami (Internet of
Things, advanced robotics, big data and artificial intelligence)
is making supply chain the driver of sales, making traditional
supply chain management concepts, tools, experience and
frameworks obsolete. Due to the rapid deployment of these
new technologies, companies need to rethink their supply
chain strategies. Once focused on efficiency, working capital
reduction and inventory management, the supply chain is
now driving sales in digital channels — sales that can be
measured and, therefore, put on the business case for supply
chain investments.

In the past supply chain was forced to justify any capital
expenditure by showing the savings obtained by such an
investment. It was known that better service or better quality
would increase sales. However, because it was not known
with accuracy how much sales would increase, supply chain
executives usually put a very accurate (but definitively
wrong) figure, 0% increase in sales. Now, with digital
technologies, we can estimate the effect on sales of supply
chain initiatives. It is a game changer, supply chain driving

sales increase.

The raise of the omnichannel and the omni-chain

Globally, e-commerce is rising very fast and it is changing
dramatically the way retail works and the supply chains
behind it. As shown in Figure 1, retail e-commerce sales
worldwide amounted to US$2.3 trillion, and they are
projected to grow to US$4.88 trillion by 2021. Mobile
devices are driving the biggest part of this growth. In fact,
according to PwC’s Global Consumer Insights Survey 2018,
the number of people who use their mobile phones to shop
has grown by 133%, which has resulted in mobile commerce
more than doubling from 7% of total retail sales in 2013 to
17% in 2018.

The way customers are shopping is evolving substantially,

https://www.pwc.com/gx/en/industries/consumer-markets/consumer-
insights-survey/new-consumer-habits.html
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numerous prizes for his papers and cases.
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Figure 1 Retail e-commerce sales worldwide from 2014 to 2021
(in billion U.S. dollars)

they want to be able to buy everywhere by every channel,
what is called the omnichannel. Consumers want to be
able to use their smartphones to buy in the shops and to
get deliveries either in the shop or in a point of collection
or at home. The “digital natives” expect a seamless an
easy shopping experience, with very fast delivery (even
same day delivery). As a result, many retailers are enabling
these consumers to research, compare, purchase and return
products across channels.® This requires a supply chain
capable of managing in an integrated way all of these
channels, what we call the omni-chain.

For example, adidas Russia/CIS launched a significant
omnichannel initiative in the middle of a crisis facing the
Russian economy. Or, Amazon’s recent move toward setting
new service standards with its Prime subscription service and
the use of drones.

It is known that shipping costs and perceived slow
deliveries cause abandoned online carts (see Figure 2 below).
Also, slow deliveries result in more returns, which decreases
sales and increases logistic costs. Amazon has raised the

bar in terms of meeting the shipping expectations of its

it https://www.strategyand.pwc.com/reports/2017-global-omnichannel-
retail-index
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Figure 2 Primary reason for U.S. digital shoppers to abandon
their carts in 2016 and 2017

customers with Prime’s “free” shipping. The objective is to
reduce abandoned carts or, in monetary terms, increase sales.
With 100 million Prime members globally, that fast and free
service translate in sales increases. However, some estimates
put the cost of shipping five billion deliveries to Prime
members in 2017 at $20 billion.i Logically, Amazon would
welcome anything that could reduce these logistics costs,
but the objective of Amazon is not about the costs; it’s about
increasing sales and providing higher levels of service to its
customers.

For example, many logistics executives view Amazon’s
proposed use of drones for deliveries as an “extravaganza,”
but in some cases it could make a lot of sense. For decades, the
world of logistics has been obsessed with lowering costs. As
one logistics executive put it, “We look at savings in terms of
cents, not dollars or euros.” Delivering by drones looks crazy
to them. However, if Amazon can lower the rate of product
returns because it can deliver faster, and faster deliveries mean
fewer returns, the result will be more sales and, therefore,
more profits. The comparison is not just about lowering costs
but also about increasing sales and service levels.

Until now, we have been looking at supply chains as cost
drivers, not sales drivers. We have a lot of tools to understand
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supply chain costs, like “total cost of ownership,” “spend
analysis” or “total landed cost,” but none about increasing
sales. However, now for the first time, we can evaluate the
effect of supply chains on sales and to enhance the customer
experience. This requires a deep understanding of customer

behavior and customer needs.

it https://www.reuters.com/article/us-amazon-com-prime/amazon-says-
over-5-billion-items-shipped-in-2017-via-prime-idUSKBN1ER 111

adidas Russia/CIS — Mini-case example

In 2014, the Russian economy was in a very bad situation
because of a sharp decline in oil prices, a weak ruble, the
political fallout from the annexation of Crimea, Western
sanctions and inflationary pressures. All of these events lead
logically to a dramatically lower consumer and investment
spending. Thus, most companies like adidas suffered a
substantial drop in demand.

adidas Russia/CIS had been one of the adidas Group’s
most important markets, but by mid-2014 sales and profits
began to decline further amid the struggling economy and
Western sanctions. The ruble’s collapse (it lost 40% against
the dollar in just six months) reduced revenues and profits
since most suppliers were paid in US dollars. On top of
this, adidas Russia/CIS’s IT organization and systems were
obsolete and needed a serious overhaul.

In this context, Joseph Godsey was asked by the
headquarters to go to Russia as part of a “dream team” to
improve dramatically the situation. His first mandate was
to stabilize the IT systems. His second mandate: Take the
company into the future.

Joseph’s journey was quite unique, he became the vice
president of supply chain management and information
technology at adidas Russia/CIS. These two roles are almost
never held by the same person in any company. In his VP
role, he should take the company into the digital future by
re-engineering the IT systems and supply chain to deliver
profitable omnichannel growth. Already other retailers in
the Russian market were becoming more sophisticated on
the omnichannel front. By contrast, adidas Russia/CIS had
nothing and it was feeling the pressure to become more
sophisticated. The big difference is that adidas in Russia
owns more than 1.200 stores, a unique situation for adidas in
the world. The effect of owning so many stores and having a
direct contact with the consumer is that adidas is the number
one sports brand in Russia, way ahead of all of the other
competitors

Joseph realized that the adoption of the internet and
smartphones in Russia had generated a boom in e-commerce
and presented a big opportunity for omnichannel retailers.
Furthermore, he believed that adidas could position itself in a
unique space relative to its competitors in the market because
of the ownership of the retail chain.

Joseph wanted to push the business to respond to latent

as well as visible needs of the customer and develop the




capabilities to offer new solutions for them. For the consumer,
this would mean getting the right product to the right place at
the right time — the ultimate experience of accessibility and
convenience. For the stores, it would mean making their lives
easier so they could better serve the consumer and ultimately
drive higher sales and profitability. For the back office, it
would mean making the end-to-end processes more efficient
from a profitability perspective but also reducing working
capital needs. On the agenda were digital initiatives like
Click-and-Collect (C&C), Ship-from-Store (SFS), Endless
Aisle (EA) and Radio-Frequency Identification (RFID),
but they required substantial investments on the part of the
adidas Group during a time of crisis.

Initially, adidas implemented a C&C pilot program in
Moscow in November 2014, whereby consumers could order
multiple sizes, models or colors, try them when they went
to pick them up and keep only what they wanted — all for no
additional cost. The initial expectation was that they will get
10 to 20 orders per week per store; instead, consumers loved
the idea and orders surged to about 1,000 per week. Given
that adidas only had two stores in Moscow as picking stores,
there was a massive affluence of consumers to those stores,
the stores couldn’t manage that volume and the company
was forced to put the program on hold until it could build the
infrastructure needed to support such demand. Going into
2015, Joseph quickly restarted the rollout of C&C, but in a
controlled manner, instituting careful change management
to ensure its success. The implementation required a Point
of Sales (POS) software upgrade and a rollout of C&C to
200-plus locations at the rate of 30+ stores a week. The big
surprise here is that this supply chain initiative lead to a
substantial increase in sales, a double digit increase in sales!!!
Actually, today, an amazing 70% of online sales are through
C&C, which shows how much consumers love this concept.

A second supply chain initiative of adidas Russia/CIS had
an even stronger effect on sales. The company introduced
the concept of SFS with the idea of providing a faster
delivery to the customers who ordered on-line. Russia is
the biggest country in the world by landmass, making it a
big challenge to deliver fast in every part of the country.
By introducing SFS, adidas was able to reduce the delivery
time for online orders, because of instead of delivering from
a central warehouse in Moscow, customer orders could be

delivered by stores close to the customer. This also required

the implementation of RFID, so there was an accurate

information about the inventory in the central warehouse, in
the distribution chain and in the stores. The initial objective
was to provide a better service to the customers, although it
was assumed that logistic costs would eventually increase.
That increase was expected because from a logistic point of
view, collecting products from different stores is less efficient
than collecting the products from a central warehouse.
Also, in e-commerce sales returns might be as high as 70%,
making the return logistics a high cost for the supply chain.

The big surprise was that the behavior of consumers made
all of the assumptions wrong. It turned out that consumers
who received a product 3 days after being ordered, return
around 70% of the deliveries. However, when they receive
the product in one day only 50% is returned. A plausible
explanation is that consumers might buy the product as
the result of an impulse. Then, the emotion involved in the
purchasing goes down with time. Thus, as the delivery takes
longer the higher the probability of the consumer making
a return. While other reasons might be also involved, the
important fact is that return rate went down from 70% to 50%.

The first reaction from a supply chain professional might
be that this reduction in returns implies a reduction in logistic
costs. That’s absolutely right and the savings are important.
However, a second reaction is an amazing WOW!!! by
delivering faster, sales on-line increase by 66%!!! With a
three-day-delivery the company sells only 30% of what
is delivered (because 70% is returned by the consumer).
However, with a one-day-delivery, the company sells 50%
of what is delivered. So from 30% to 50%, the sales increase
is 66%. The amazing fact for a company like adidas is that
logistics costs are on the order of a single digit euro per order,
while margins are double digit. Thus, the increase in sales
is an order of magnitude more important than any logistic
costs. In other words, logistic costs might be irrelevant when
compared to the effect on sales. Furthermore, thanks to the
fact that these sales are on e-commerce the company has data
to precisely calculate the effect of SFS on sales.

This is a huge revolution in supply chain management. We
have a lot of models to calculate costs, service and quality,
like the Total Cost of Ownership (TCO), Total Life Cycle
Cost or the widely used Supply Chain Management Model of

SCORY where the metrics are classified as follows:

¥ SCOR (Supply Chain Operation Reference) model is a process
reference framework to describe and analyze the supply chain
process, which developed by APICS Supply Chain Council.
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* Supply Chain reliability * Supply Chain responsiveness

* Supply Chain flexibility * Supply Chain costs

* Supply Chain asset management

All of these measures do not mention potential sales
increases because that’s assumed to be the territory of sales
and marketing, not of supply chain. However, as the example
of adidas as shown, there is a strong effect of supply chain on
sales. It can and should be measured and it should be part of
the criteria to invest and manage the supply chain.

The big challenge is that we do not have models or
frameworks develop for supply chain to consider the effect
on sales. It is a huge challenge because for many companies
and products the effect on sales is much bigger than any
effect on costs.

Consider the idea of Amazon (and others) testing the
idea of delivering products by drone. From a logistic cost
point of view it outrageously expensive. From a sales
point of view it might be very sensible. It could be that by
delivering by drone in 15 or 30 minutes the rate of return
of products by consumers might go down dramatically.
Thus, depending on the margins of products (think about
the margin on a smartphone) drone delivery makes a lot of
sense. For example, some organizations have estimated the
cost of delivering by drone at about $1 for Amazon. Some
experts estimate that the average rate of return for Amazon
is around 10%. With those numbers, if delivering by drone
will diminish the returns to 5%, it would be profitable for any
basket above $20 of margin ($20 margin x 5% = $1).

Thus, it is a question again of sales increasing. For
quite a few products, the margin opportunity is an order of
magnitude bigger than the supply chain costs. Also, again,
we have no model or framework in supply chain to evaluate
these new trade-offs.

In fact, we accept so much that sales are no part of supply
chain that we find almost always contracts of delivery where
the constraint is a 99% service level, or 95% or 99.9%, or
a number like this. However, there is absolutely no science
and no calculation why is 99% and not 99.34% or 98.45%.
We fix those numbers because they are used and because we
have no data to calculate the optimal service level. Now, for
the first time it would make sense to calculate what is the
optimal trade-off between costs of supply chain and profit
opportunities.

Again, this is an amazing change for supply chain

management, although one that would amuse traditional

academics. There is a very old operations research problem
that is exactly the situation in which supply chain is today,
the newsboy problem”. It is a fundamental piece of operations
research theory, but we never got enough data to use it
effectively. Thanks to the digital revolution we are for the
first time in a situation to use those insights extensively.
Executives have always known that improving supply
chains ultimately improves sales. However, because the
impact was very difficult to evaluate accurately, companies
traditionally approved investments in supply chains based
only on the expected reductions in costs and working capital.
Back to the example of adidas when the IT/supply chain
roadmap was initially proposed, it was very controversial
within the company. Among the issues raised were:
1. Are we taking on too many intersecting and complex
initiatives all at once?
2.Could we build a team that could successfully
implement and roll out the capabilities?
3. How to manage the enormous change that would be
required at the retail level?
4. What would be the payoffs?

Implications for Managers

Through that journey adidas learned the following lessons

for supply chain going digital:

» The business case for supply chain investments must
include effects on sales, no just cost savings.

« The digital supply chain offers the data to justify those
sales increase through the use of testing (as adidas did in
Moscow with C&C)

» Change management is critical for successfully rolling

out disruptive technologies in retailing environments.

Conclusion

The world of supply chain is going under the major
revolution in decades because of the digital revolution. From
a mission of “deliver what is demanded with the right quality,
right service level and lowest cost” to “create a digital demand
chain that drives sales increases and maximize profits”. As a
professor, I conclude that more than half of what supply chain
executives need to know today is in the process of discovery.

A great digital learning journey is ahead of us.

¥ The newsboy problem is a mathematical model in operations
management and applied economics used to determine optimal
inventory levels.
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Supply chain management has seen its share of
revolutions. They seem to come with the field. Banker
(2015)! provides a whole list, from the launch of the concept
supply chain as an extension of logistics, via optimization,
operational excellence through lean and six sigma, via
the extension of S&OP? to IBP?, to demand driven supply
chains, closed loop supply chains and sustainable supply
chains to control towers. The latter includes big data
analytics, transparency and connectedness and real time
control.

Many of these revolutions lean on the further development
of information technology as a major enabler. Core systems,
now part of German IT giant SAP*, distinguishes between
digitization, digitalization and digital transformation.
Digitization is simply the process of making information
available in digital form. Digitalization is the use of
digital information to support decision making. Digital
transformation is the development of business applications
to integrate digitized data and digitalized applications.
Perhaps these are the real revolutions in supply chain
management.

In this article, I will provide an overview of developments

in the area of digital transformation in the logistics industry

! https://www.forbes.com/sites/stevebanker/2015/08/12/the-next-
revolution-is-supply-chain-management/#62£1208c5fc9

2 Sales and Operations Planning
3 Integrated Business Planning

* https://www.forbes.com/sites/stevebanker/2015/08/12/the-next-
revolution-is-supply-chain-management/#62f1208c5fc9
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in the Netherlands. I will draw from a portfolio of projects
and initiatives that is part of the Dutch government policy
to promote, among others, the logistics industry as a core
industry in the Netherlands®. In 2011, an innovation agenda
for the Dutch logistics industry was developed, that has
set goals and priorities until 2020. Many results can be
identified that might also offer some insight for logistics
industries in other countries around the world.

In the remainder of this article, I will first explain briefly
the agenda for digital transformation for the logistics
industry. In subsequent sections, I will concentrate on three
of the most revolutionary initiatives of the last few years in

the Netherlands.

1. Agenda for Logistics Innovation

The Topsector policy in the Netherlands was initiated
by the Dutch Ministry of Economic Affairs in 2011/2012.
The goal was to promote research and innovation in nine
major economic sectors, such as energy, water, horti- and
agriculture, health and logistics. Part of the policy is the
development of special purpose institutional vehicles to
develop the research and innovation program in detail, and
to allocate and monitor the spending of innovation funding.
These vehicles are called Topconsortia for Knowledge
and Innovation (TKI). The existing Dutch Institute for
Advanced Logistics (Dinalog) in Breda, the Netherlands,
became the TKI for Logistics. Major participants in this

> www.topsectoren.nl



TKI are the Dutch Science Foundation (NWO) and the
Netherlands Institute for Applied Research (TNO). The
TKIs receive special innovation funding from the Dutch
Ministry of Economic Affairs.

The first agenda in 2012 contained five research lines
that were associated with the strengths of Dutch logistics
services: cross chain collaboration, service logistics, supply
chain finance, trade compliance and border management and
synchromodality®. In a later stage, a research roadmap for
smart ICT was added to this list (Fig.3). In 2015, additional
funding from the Dutch Ministry of Infrastructure and
Environment was obtained to strengthen the impact of this
innovation agenda for the period up to and including 2020.

1, The roadmap for cross chain collaboration research

concentrates on the development of control towers to
manage and optimize supply chains (Fig.1), as well
as bundling of supply chains; hence the term cross
chain collaboration. Major research issues, apart from
the technicalities of solving ever-complex planning
problems, are the understanding of building trust in
collaboration, as well as the required IT-solutions to

make control towers work in practice.
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Source: Dinalog, 2016
Figure 1 Control Tower to manage and optimize supply chains

2, Service logistics focuses on the maintenance and
upkeep of capital goods. The manufacturing industry
in the Netherlands is strongly geared towards the
manufacturing of capital goods, and this research
roadmap supports the development of servitization’ as

a major revolution. The main way to achieve effective

¢ Synchromodality aims to further develop modern multimodal
transport, in which the planning and allocation of capacity is fully
synchronized to satisfy overall demand for transport services.

servitization is to develop control towers, and therefore
the underlying research requirements are similar to the
cross chain collaboration roadmap.

3, Supply chain finance looks at the further integration
of financial tools and solutions into the supply chain.
This has benefits for supply chain partners, such as
faster payments of receivables, and it also creates new
ways of lending, financing, offering guarantees and
managing risks. The ultimate goal of this roadmap is
the development of a so-called supply chain finance
house, which refers to a mature financial control
function within the supply chain.

4, The Netherlands is a trading nation, and therefore it
is common sense that trade compliance and border
management is part of the innovation agenda for the
logistics industry. The core of this agenda is to further
develop compliance and control solutions for companies
active in international trade. This agenda also has a
strong educational dimension which has given rise
to the support for a new bachelor and a new master
program for customs and supply chain compliance.

5, The Netherlands is blessed by an advantageous
geography for multimodal transport: road, rail and
waterway. The roadmap synchromodality supports the
development from unimodal to true and synchronized
multimodal transport to and from the European
hinterland. This is partly a planning problem, and
as a result, many new planning solutions have been
developed. It also requires control towers, and as such,
the success of this roadmap also depends on a digital
transformation (Fig.2).

It is clear from this brief overview of the original
five roadmaps that IT is a crucial facilitator for their
development. The Topsector Logistics had recognized this
from the start, and also started a program to support digital

transformation in the Dutch logistics industry in 2013

7 Servitization is the development from a product based business
model towards a service based business model. In some industries
this development has already taken hold (leasing copying machines,
for instance, and paying by the sheet), but in many other industries,
this is a fairly novel idea.




Source: Dinalog, 2016
Figure 2 Synchromodality based on intelligent software and
combining goods flows

with a strong focus on direct implementation of practical
solutions. This initiative has culminated in new solutions
for specific white spots in the logistics IT landscape. The
most important of these solutions will be discussed in detail
below.

At the same time, however, it was recognized that we
also need research to advance the use of modern tools and
techniques in logistics. Important new research areas such
as artificial intelligence, big data analytics, blockchain were
not mentioned at all in the original agenda of 2011/2012,
but showed, at first glance, great promise for applications in
logistics. As a result, the sixth roadmap of Smart ICT was
introduced to enable research into these fields.

The characterization of the type of research is an
important part of the Dutch innovation policy. This is driven
by European Union rules on state aid, and the exception
that has been created for research and exploration. We
distinguish between fundamental research (by academic

institutions), applied research (mainly carried out by national

é Research
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Source: Dinalog, 2017

research institutes) and experimental development. The
latter requires a relatively small involvement of knowledge
institutes. These three research types match the well-known
technology readiness levels scale, and differ in terms of
the amount of government funding that can be allocated to
projects. For the three types, these are 85%, 50% and 25%
respectively for fundamental, applied and experimental
projects.

The Dutch TKI for logistics spends 95% of its annually
available funding of about €10 mln on fundamental and
applied research (Fig.3), in more or less equal parts. Another
institution in the Topsector Logistics has a similar amount
of funding, that is spent mostly on market research, pilots

and implementation support programs.

2. Experiences with Digital Transformation
in Logistics

In the remainder, I will discuss some of the flagship
initiatives in the Dutch logistics industry, that were funded
via the Topsector Logistics. The first of these, iShare, is
related to the IT-implementation agenda and supports the
sharing of data in logistics chains. Secondly, I will discuss
several projects that centered around the use of external data
in internal operational systems to improve performance.
Thirdly, I will discuss a program that started as a supply
chain innovation, and is now scaling up as a result of the
development of a control tower. To close this paper, I will
briefly introduce some further applications of information
technology, in service logistics, customs supervision and

multimodal transport.

Human Capital

Service Logistics

Supply Chain Finance

Sharing knowledge

Synchromodality
Smart ICT
Internationalization

Customs and/trade compliance

Figure 3 TKI Dinalog activities and roadmaps
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2.1 iShare

Over the last two decades or so, the logistics industry
in the Netherlands has seen a multitude of initiatives and
projects to enhance the use of digital information, the
sharing of data between chain partners, and the enrichment
of data with smart algorithms. A lot of these initiatives have
led to proof of concepts that do not, however, lead to wide
adoption and implementation.

One of the reasons why this is the case, is that the actual
sharing of data is not as simple as connecting and sending
data back and forth. Partners have to know each other, the
connection is usually a dedicated EDI-link®, and not all
relevant information is available in digital form. Nowadays,
the standardized EDI cannot facilitate the flexibility and
continuous change that has become the norm in transport
and logistics. Moreover this type of information exchange
cannot deal with external data that might contribute to
performance enhancements, such as weather, traffic and
infrastructure data.

To create a more flexible environment, where data
can be more easily exchanged with partners and other,
unknown parties, a new set of agreements and guidelines
were developed that cover access to data, and partner
identification, authentication and authorization. The main
idea is that partners no longer transfer data to each other,
but that they allow others to access data within the partner’s
IT environment. For this purpose, proper identification is
required, to know who a party is, and what data she needs
for what purpose. Authentication is the formal process
of verifying the information of the data requesting party.
Authorization is then the process of giving permission to
access data, which might imply access to IT systems, data
bases, servers or (part of) a cloud.

iShare’ is the system of agreements towards a single

understanding of how identification, authentication and

8 EDI stands for Electronic Data Interchange, which as a technology,
stems from the 1980s and was designed for digital bulk transfer
of data. Standard data formats have been developed by the UN. In
logistics, the EDIFACT (EDI for Administration, Commerce and
Transport) standard is the main standard.

° https://www.ishareworks.org/en/ishare

authorization should be implemented in any IT system
in logistics, in order to facilitate the seamless interaction
between partners that want to share their data.

The current status of this program is that the full set
of agreements have been delivered, that the institutional
framework has been put in place, and that use cases have
been developed to show the potential. In addition, several
IT suppliers have adopted the iShare approach in their
products, which will result in adoption throughout the
logistics industry, especially for small and medium sized

enterprises.

2.2 Using External Data

Much improvement in logistics performance can be
achieved if certain public or semi-public data sources would
be used in logistics planning. Traffic data is a well-known
example that is now widely available through household
applications like Google Maps. Relatively reliable estimates
of driving time are now available for everyone. Similar
requirements are held by professional road transportation,
shipping, barge transportation on inland waterways, and rail
transport.

Several projects in the Topsector Logistics portfolio tried
to remedy this gap by developing the data sources, and
linking these data sources into company planning tools.
A good example is the work around barge transport in
the Netherlands. The Netherlands lies in a delta of rivers,
and barge transport is therefore heavily used. Strangely
enough, however, the performance of barge transport (on
time arrival, reliability of transit times, minimization of
idle times at bridges and locks) has never received much
attention. This is no longer acceptable for large shippers
of especially containers, that can easily switch between
different modes of transport.

First of all, information on barge locations, speed and
direction is available, but not widely shared. Still many
barge operators live on their vessel, which means it is
their livelihood, but also their home. Sharing location

and speed data is therefore protected by privacy laws in

the Netherlands and Europe. Some hinterland terminals,
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however, work with a dedicated group of barge operators,
that have agreed to share this data to optimize the planning
of the hinterland terminals.

Secondly, the barge operators can benefit substantially
from better infrastructure information on maintenance
schedules and opening times of bridges and locks, and
potential congestion at some of the bridges and locks. To
avoid queuing, they might slow down, and substantially
save on fuel. They also might selectively speed up to meet a
closing deadline for a lock and realize their expected arrival
time at a terminal. Similar information requirements exist
for truck operators and hinterland terminals. Terminals,
for instance, might publish data on queues, availability
of containers, arrival or departure of vessels, and so on.
This type of data can improve the planning of hinterland
transport operators substantially.

Much of the time in projects is devoted to making
data available from private or public sources. Data on
infrastructure, for instance, is notoriously poorly published.
There is a wide range of different formats in which data on
road, bridges, locks, maintenance schedules, water heights
and so on, is published: word documents and pdfs can be
found, but some sources also make application programming
interfaces (APIs) available. Digital maps of the waterway
system, published by the government also might require
some adjustment to make them useful for plotting and
visualizing certain data. Many private — business — systems
in logistics were never designed to share data with third

parties. In many cases, internet access portals, and APIs had

[ conmmocionts |

to be purpose built to enable the basic sharing of data.
While all the work to actually be able to share data is
often tedious, there is a pay-off. For simple applications to
share data between a hinterland container terminal and its
truck operators, additional revenue for the truckers of 50-75
euro were recorded, as well as a 32% COz reduction overall.
This additional revenue enabled the trucking companies to
invest in the mobile devices required for the data exchange,
with a payback period as short as 10 to 15 working days.
Sharing data between a hinterland terminal and barge
operators resulted in an improved load factor of 25%, and

cost reduction of about 40 euro per container.

2.3 Bundling at Source

The project “bundling at source location” was a supply
chain innovation initiative that aimed to avoid fragmented
and erratic delivery of goods to fashion shops in city
centers. The solution that was developed in this project
was to bundle shipments at shop level much earlier in the
supply chain (at the “source”) (Fig.4). A second project
dove deeper in fashion supply chains and looked into
ordering and production planning behavior in these chains.
The focus of this further study was the harmonization of
delivery times of fashion in shops, which also requires
contractual adjustments at the beginning of the chain'®.

To implement these supply chain innovations, many IT-

innovations were also necessary: electronic notifications

10 See for a more detailed discussion: Te Lindert (2013) Control towers
are emerging everywhere. Supply Chain Management 3(3), 16-25.

Source: MODINT, animation, 2017

Figure 4 Control Tower Bundling at source location
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of delivery, for instance. The main contribution was,
however, the development of a control tower that could
facilitate the integration of data required for the advanced
planning for the bundling of goods at the manufacturing
source, across many different manufacturing companies
(Fig.4). This control tower solution is currently being
rolled out in other European countries. This broad roll-
out now makes it possible to support centralized European
distribution solutions that until now had eluded the fashion

industry.

2.4 Other Initiatives: Real Time Data

One of the main developments that is going to impact
logistics is the development of real-time data applications.
Such applications are particularly relevant in the field of
service logistics. This is the logistics for the maintenance,
management and repair activities for capital goods, such
as advanced medical equipment, chip making machines,
dredging vessels, fighter planes and modern wind mills.
These are all advanced machines that generate a lot of
data as part of their normal operation. That data can be
used to make sure that breakdowns of these machines are
anticipated and avoided, or at least that their duration is
minimized. For advanced, expensive, machines, a reduction
of hours or even minutes in down time represents a
substantial value.

Part of this research is in the development of new sensors
and data formats for these sensors. Another part of the
research is in developing predictive models to estimate
the expected time until a breakdown. Finally, the research
is revealing that companies struggle with the integration
of advanced operations of machines and the planning of
logistics. Some companies are able to very accurately predict
breakdown, but are then unable to determine how and when
logistics intervention is required to avoid the breakdown.
The latter is a behavioral problem that is related to the
internal communication between different departments of a
company. Currently there is little understanding about this

type of behavioral problems.

A different, but related application area is the

maintenance management of offshore windmill parks. The
Netherlands is increasingly relying on renewable energy and
windmills are an important part of that. These parks are,
however, offshore. Maintenance efforts, therefore, need to
be carefully planned, and activities need to be consolidated
to reduce the costs of sailing back and forth to the wind
mill parks. Advanced predictive maintenance models play a
crucial role in this. In fact, the research seems to show that
logistics planning for maintenance might play an important

role in the business case for offshore wind parks.

3. Concluding Remarks

Logistics is an indispensable activity for the international
position of the Netherlands. Therefore, we push innovation
in this industry. A large part of our innovation agenda is
related to information technology. In this overview, I have
highlighted a few revolutionary developments. First of
all, we strive for actual implementation of IT innovations
by especially small and medium sized enterprises. iShare
is an important facilitator for this. Secondly, control
towers in various sizes and shapes drive many supply
chain and logistics innovations. I have pointed out a
promising application in the fashion industry. Finally, in
the Netherlands, we expect much from advanced, real-
time, data applications in logistics. The research addresses
technical challenges in big data handling and predictive
model development, but also socio-economic and behavioral
challenges in order to actually apply new solutions in
business practice. We are witnessing an exciting time in
logistics worldwide and in the Netherlands. We hope our
research and application development will reshape logistics
and global supply chains and contribute to a better, cleaner

and more prosperous world.

General Resources
www.dinalog.nl;
website of the Dutch Institute for Advanced Logistics

www.topsectorlogistiek.nl;
website of the Dutch Topsector Logistics

www.hollandlogisticslibrary.com;

website that showcases Dutch logistics for a foreign audience

e



TV ZIVHPEBEEY TS A F 1 — SRR

Voice from the Business Frontier
Vantec Hitachi Transport System USA President & CEO #=# B

~MREFCETDT I 2IVEH~

= (arEh LT

1985 F HASHBIMR AL,
1992 £ #FWASR. 1997 F
SV ERREEARI(HALMATL —
7 HE), 2003 EEEFE M
BB G HRME. 2008 FiE5
BEREARETAT—T 1 TR
BHEERT 2012 EHREH
L BMMIRN Ty T T =T
JBELEIIRERE LA
£. 2013 £4& VR #$1T7% 8,
2016 £& 1 RES

TIOYNT 7 ud =R ELE, HHWDH
FEFICE 2o TWABIES, SESEhERED[ L
Bl LR DIFAEDFFETNZ S T OWAHH L2+,
7T =4 R T HEHO = —AhEmE > T E T,
WG HERET A ) BT LT ¥ VEDBIKRIZD
W, Vantec Hitachi Transport System USA, Inc.
(LU, VHA) @ CEO WREEARICHRE 2w
L7

Q1. [VHA] OBEE., 7 XU HBBEORRERIC
DWTHBEIPELIEE L,

VHA (X, 20154FIC TH W T AV a ] &
[VANTEC Americal. # L T&H¥#E [CDS 7L A ]
DKEF4E [CDS US]) @ 34256 L Cad: L
IETT . B BV ARE AR 2 — T —

gRVHI, TRNITUE YT MVARELIET
TULANTxT—=T 1 7 (BWlas) HEOEE
ik &, 3BPLHEHEOEEL ML TWE ., fAld
VHA O EZFHD 5 L FFEIZ, H 25 O bk
BIRETLHY T4, Y V—TE4HTH S [Carter
Logistics] % [James J. Boyle & Co.l ¢ DT F T —
AT AEB A>TV,

T A A OREIIHFHE T > TOWIREET, ik
TEDBWZ CnET, Babeht, M7 TEHED
X BIBBOR 120 2 589 A KPR O- S ST,
HoESFIZ LU, CO™EGEFTIIPEOIZ) AL
DRERTA=VEPLEEINTHWETI., FER
57 AN ANOEADHILT 5. &5 WIIMEHT 5
T LICBRIUE, TAYAMREEICORE LR EN A
CLIIREETY, BN ERT ALENDH D LKL
TwE g,

Q2. HATIW. RZA4AN—-%2I3LHETBIAF
TRV FLEEBEE L THHRASNTVWET,
TX)HOMHRERIIBRE. EDLDLE
BEEZTVWBADTL &I s

T A AR E DAL 3BT NS B
LCTWa HAR LIS, A2 R fely T X
Fo L3R, HREF L XD IR T A /N— DR
DL DDH Y 907 A HIZELAIL <
RHBENZ v 7 TIX1EfrH2) 7HE~ 10 HEH
DOREAEFIEEL T RE2ERT LERMED

34




HoT, WAKTIOHMOREMENLLENDH D F
FTAN—FEHEZ R T HMEADTR 2> TNRDHDT
ER

F720 20074 12 AH 6 b T v 7 1B 2 FrH
AEAZ N, FIAN—0EEERAS [1 H 11 B
MUN] IZEDSNFE Lz, Lliiid. FIA4 N =D
FEBRER ORI HER—ZATOF T2 &b F
fro TEBRBHOBEHIIH W FWT LI BETIE,
LT Y ORI U CEBRM 2 HERYIZFCEk T
% ELD WV O EPFRBEMN T S5, FFREMOE
Bttt e N T E 3, FEREENTICE 21,
[TE0L] P90 RolzblF T, VHA IZIR
53, COFHBNCL T, FlcaryarERo R
L— V¥R E2 ICRERRENPE VTS, ip
LOEWROMINTI Y754 — I FIVIEREMEL
THBH, T FHIEPYFEZ BT A N =D EREH
DR SHERCENTWE T, 22X D, LI
T 1 HTET LW EE2 BHEEARIT 2 HIZH
FBUENEL S L, B AR LTt
DN 2 FEE T 5 L REEIC, ZRHNEFIZ L - T
FIAN—DEEKMTFIZO% D >TnET, 2O
Eb, FIAN—DEF = 3 VKT RHER I
HEPITLEROVDEDIZE>TWVET,

HAREFEFIC, 72U HTHE I~v— RILIEK
LTBY ., EBEROWIRIE L2 HEANEF TORMKX
AR, wbwd [FANT <A V] OWEDs
WINO—&4% 8o TwET, 7272, TA) I OE
AT THACE] LV BErH ) TEA.
ABATEOY 6. 2L Sz EVTWn 2
EN—IRN DT, ERICEHL TOAFAEITAAR
EERANTIEDH ) FRASBEETTIIBERATS L,
A HMEARIC Amazon TEWHEZT5ZE05H D
BRI, IEDSRIC R 5 & 2 ATT A, F4FIF
ISR ERICEAPEEL T o G EI
2, MEETOIEF 2L LT, LMz LIS
B N7-AT Y O W {55 Amazon 225 X — )V TJa <
£ F L7 Amazon i3V A7~y Dz
VAT L ERESETWLIDREEEVEYT, EO
R=ANETETHINO—EE L5 H T, BEE

Wio TMAEFEH LY, ITAELZRBELZZ), &
TAHE)RIENEIHITHWZ T Lo d LhEd
Ao

. AM~A2 T AL FOBIEALFZIE, T A
) H T S L ICHBMEIINTOENHD £
o Wit v ¥ —RBELZETOY v ¥ U FEH D
Lok oTh, I X o TEEERMEIZEDR
bNEd, T/ WREAOERL, MAICE-T
Z. EEBOBMENLAICI0%EBRZ 52 0D
DETINLOERDNS T A A TRRAMOIE ]
TlE R TH] 2RI 52 EDTBREOREIZR
TwWET,

Q3. ALTFEZ—3IFIHPKEELTVB EWN
IBETLEY, BAKRIDZ—FDEEIC
MU TEBEL ENRBEEREDA T 7D
XN TAPBNMTOTOWEWVEHIRTY,
ZOLOHEFLEY [A] TRV, K14/ —
AEXHEBROY —EXDREET #48<
EWOEBRIRICHRBPIGEMEIEAONE T
PO ULEREEBRTBLDIC. ED
EOLEHRPEIITLEDI D £l TV
ZIIEMDBADPFRTE BRHEMEE L T,
EDEIEHDICHFINTVEIDOTL &
o/

NIRRT L LT, BACE 8% HIF5 2
EVREZONETH, ENRTTERAELGH LT
Lide EWVHDL, EEPEATERN—ALD
b TR A Bk R EA T ORI E LR B L &
P — VAWM D720 DZALD A Y — FDIT ) H3H
CENFHENZNHTY, 29 Lok THfEE
BOWTY Y IWVLDRAET, BIEW T AT 47
A %W N THZ DAAIIEE L T 2 EDd
ERELELLTVET,

AlROXRy MR EREROT 7 /0y —0EA
AHEA TV B BGEHELR IR, WRERIET VS
WALORL D FADPENTHWE T, (20 b 569,

35




Y7I74F 2= OSSR LMFEALEMEN, &
EWATRD EN TV LT THE=— ADLHLD #
ATVET, 29 LRRICHIETE72012h, 7
VHIMULIZEBLEZATLE) . BEXZHLNHHD
MA L LTiE, 230 BEL - MAALOHEMEHZT
bhEd. BANZRYMALLTE. bIy s
HEEL 2 & T4 BRYETZ I Lo, HBER)
BEICRE, T v 7EFRICE o TIEHINY 2 fF
P b BuES,

bHLAARENOHBLD 2% T, Wit~
F—WICEy xr7aRy NEEATLREEDORD
ALY Bk L72EERE DN T 2 & OREIE
WEIN, o0 ATOBEAIZ L 5EfTV— PR A
7Y a— Vo EERROR#EL: S8 D
FHONEREEEZ REWIIEHOLZENTES
(S G S

ZOIINTIE, FEFHILEAADOZ L, #E
OEFT U, LEEMBOTU, MEOKM R &,
FHOFEIZS TV I NEMIITEHTE L ELE 2T
WEd,

WFILIZE L, T AU AT TATAR] O
AWHBETIE 2 L, [HEERoRE] 2 [HK#Elt] %
FRIZBWTFY MDD = — AR EmT o Tnb L
W) HIRTY . 9L 2\WIFRIC, 7)) 2 8
L. AEERA S0 L7200 80 Ry M Ed, [H
ISR | L) LA Tid e, [ZRIFUER 5 |
IR R DIZEVH ) T A

BRI % BB 2 72 Hkg % 5T - AT T A1 24
IREBEE LT, DTV ILIZE AT S
BLEFE-TEBYD, v b%KD T Amazon 75iE
T AMmAT Y= [Amazon Go (Y7 hV) ] %
MELA-ZEbH) T3, ATHM 2B L -8 A
WiE Y AT L EPETHZ D Amazon Go TlE, JEW
DHATVBEOBE 2B, FIZW- 2Wim%x
ik, MAHORE»rORBFFE CEHETIT->TL
NF 3, Amazon Go TIHEH SN TWEH X T 7% &,
SFEEEREET VNI AR LD - AR
TR =g VICEPE LRV, I EERQTHE
T

Q4. 7XAVIYPRERDODT O 2IEICH L T,
HIMAPHILIIN—-TDESRZINED
EOICEBMTZ S, $EAZBEP»EL
720

FYINMLOHEET N T v 7 O HEEEAFEH
L. BRy MRALICE 2ty 5 —RAEOH
BEHEIER L2 &, BobidMEEEEL) 2 i
) FT. THIIBRZEHTIIR L, HEIGEZ DG
5T WROEBELATREIC 24U, fEIE
Wi SR THMCI R TR ) 2B TE
LB TY, EBICT A H Tk, HEIEOHFIC
Google e EHB AL TWABDER L LI, ¥
TV R FEORA Y — N T v TREICL DWHER
NDOZADHHRNTE Y 1 FA3H L Edfr o —
VA, FNRD 20T HLEY A AET VO
PEIZEIRE 4 T3, A BIEFICEEO—HRE, =
AR 2V ) 2 —2 3 v BRE - R4t L
Tz uiud, AEELILEIOHLIARST
LiIo

FOFTRV ) 2= arOILE LD D DOHAD
EERE [7T=%] TE. WiROT Y & ML
BT LI\, SHEHRE TV VT — 5 DL
B BREPEICZDETL. bEb Wik
MEPFHLELRVT -2 REICHEALTVET,
INSEEH LT R, 772 FEH L7
V) a—3 a3 YORMIZIY . WioE MERrhER
fLERL, ROV 7794 F =0 ~<ATI A bD
REALIZET L EHNEETT, 7V FIVLIZRS
T GEROWTEEF IR D S OFEL LKA L7
HoTESFSEFLMYMAZED L, Tbb [fE
LOLEER| B DT = AN o7zOTTHR, Th
Mo ORAIL, BEIIH L TR B DT ) 25 REE)
BB & 2T COuh R iuEe ) A, Z08#%
BHLDZF, FUSMLICHME Y T A

T, BV — TR ECER ) 2o T ET
L. TV IO TR EROREWO 55
THHAEFE>TWET, HIZZ VW —THND Y F
V—xBERTAHI LI, RO W] v

36




MexBL, &2 LEPSEAINT L) L KA
b7 THTE L TCORE 2 RI-TENTED
HFIEIC NN EH->TWET,

(73 1) ELD : Electronic Logging Devices
(2 FL—2 3y 7 FREREG%. BB RS
FLZzNronarysri, mEEREAKR

52 e, ENHWHE THR%XT 5 LA%
9.




JOvF - &EBLETY 7S 2 A MEME

70y s Fr— Y (BC) OB - ERIZLD .
H& - R EEEBEIE) A (LU, &7
Vo7 aryaAh) ofMESHER L, (RO SR
e H o TSRO TR E ) 5O dh
%o AfaTlx. BCIEHH THAT OISR S A/ W]
B WL SUTHESHIA ) NEIFEEF T BRD,

1. & 7923 vazx biwMeic
& 3BT DD

ANAIZH A, RE - ZETEELFI 2N, T
EBICED L NE - VAT LFMICE D BB PR
B EWGITEWBBEOLHIIIEAETLZIA L, »
biX&H 7Y 27 varaxb (FC) #&EBLTW5S,
WA ATMJES A SO POS &\ o720 AT 4
AMEFT =7 ZDLOFEHT LTI AT AICHD
LiRERE M2 O FC ik, ENTIIER 4 ~53k
Micks (1),

L2 LIE4E, 5 iE R CTdh % BC BT, HL
FloRRERHERY NS BREREE RSB LT
) T EHUHENZ 2 o 72 AXRIEREY 20 &P AE & L
ToPE R LY . & FC of/MEER BRI L 72,

B2, AP - EE&Y—EATIE, €y b3
A R EREBERICRESIND [BCHERTY YV~
=PI E R LDo2dH b, BCHERAT Y ¥V~ 4 —

B BIEER &) B
1 XUWTATRETIERIV IV 3>AR M A=Y

38

MEE_E 774 F>XT)v—7 BIEEREE
EE —F

72O FHEHT 8000 FIAREE, FrEmefic L C 2, 3%
EAU LD > TOEFIZBNTH, FEATH
HH. BRI LT 10 5 TG A5 R & 7 o 720 BC
DB TR S 26, TekEATH %
B REFER TR T 2T RN 60% 184> (H
HHE) T2UREND 5. HITODERER T 2HI
HiNT %o

2. BYTOAREWMIf 2Ll L7
PR omit - SR

SFATORBENHALIIAE RS ICH 5o EHH L
Fonte [THE] L BITEB 2 OB LN BEKR.
AMENNY — R bOBEFE L [HEER] 286D
52 & TEMFHE. MEEIT>oTWb,

L»L. BCIEHTFTY VA —DE LIRSS
N —HF ORI TIZ, JET— 8 % EOMERTEE T
FE AR L TR C W BB #RIZ. 4TICE T [T
Ty 7Ry 2 24L] L, [THEDH > TH IEHRD
W] IREEE 2 Y | HATICE 5T, EHAERERE % 12
RILVAIDBEHE->TWDH, (H2),

AL —FOEBTIE. ) CEORESIIAAE
ABLFLLTCORERN - BBV EE LR B0,

BR BIEER &) BILAER
2 2R FCHR/MERBICFRIZNZBITES X IETILOE(L

N 3 e S iftF CHE/METR (2025~)
12X FER 00K FV (R 1751 % ER%ET ﬂ g e rm— 2
B
t% | O O -REEWSOE~ N
FHL ' % ' r___'. _____________________ I
— AR “FinTech@RICEBFISNTH—FHBT | 5 |
EA © | x ERERATSORIOZAE 21
- A Er -RTAPKTRATORAMBAAD | S |
i : M7 HLATRLEY. BittiHE | 2 |
z . = 1% 1
i | | E% O | A geuawimimssutsmmrea | o€ |
. - *
- 7.50008F /= G Rl
; BITUATL R RTRE s EH BA  © X -FinTech®eRI=kYBTORSIEHE
s 13 N —FR: =
< =8 S R Mg il 6% © | A TASEBSTHREIREATH)
A 18 4 8%MA _
A Bt /%] | 136500 || smamcime ©: (FinTech RELSBLTEFAA EEEE O:FBH AME x:$ir



FinTech {3 & ) & SATABURE £ TIIMD A9 12 BEAL
eHELTVw2b00, BUEMNLREEMEREEN S, JUT
DOF LRI L T Do AL —TFOFICE
WTH AR 2 BT 5720, T3 IoT - BC 7%
ExIMT A2 & THEEHROPEREZRIL L, B
HELRAT L2LEND %,

3. IoT - BC ZiGH L =8 7- = EME
SO & 2 BHEEOAIE

RO PEERRE 2 RIL L T\ 2 & Z AT 0T
ELT. ARA YOZRBITO—D, ENWNF - ER
X - TN EZ YT (BBVA) SITHABIT 5N 5,
2015 4E, BBVASifTo T FL A& ER [k, b
NIV 7 b T7&I % s ] LS L BEM,
FinTech R 0HRET L7 — 5 2 HITOT—% L #
ETH, T A7 7L —var (DI) BEREIC X
LEFEANEIT>TWD (M3), Bz X, R
W OREEAME T — 7 2 I L. [AT7 7)) CTHEED
KA Ao 7ol - REOFEEE - %2 Ial—T g
YL E, FEU - VHEBEANOFEEZELL. K
Ky & 51 X472, BBVA $4T1&, API AR 7 —
GO, TN T—FPEIZRCE T 1 VR
T & DRI M&A % FEBRIYIZAT V. DI B RE % fik i
Bz b L T\ b,

BBVAR4T)
—

F3H -FinTechdb R RITOHY—ER

FHERR HE0—2BER
— [E)i0 A h EE i » (REFIER21E12)

A
| REtOIRiRE
3| — —p
g-;] . WA T

g | — — ATMEIZH L. SM O
. LRRES » RENE AR
| 305/ AFIE)

| MBAIC &Y AT TDIB R AR L

F—a5 H FINFHAD
Madivatt

Holvift
B BRRER &) BIBTHER
3 PEBBVARITICL 3 DIKEEES X — 2

” + T RAT
Simple#t

S 52 10T - BCOIWEH 2R L, BEHEHIED
DT NE A LR EILT 52 8T, GUTOHFEEHEI
FIERT 2o BIELTHETONLDE [Ty bt
VA Y PTOBERREE] THD (K4, Bz,
BLIE R | FE R S L7 ToT # 8 TRFTRB IR 15
HIEREZ L L, BCIZ [SSARWDRER] & LT
RLERS A & T, HUTAERR & AT, B L 72 RRAR
HCRIE %3 %, BEilfREE (ABL) 2338

L b,

BEOHARTIZEZ ABL O i, 1
WHEIIRE O 70 550 1 GEH 1 JEHEE) Th %,
L2 Lanss, BERIEE . BICESE. HEhE,
FVMER EOG B COBADPIRL T b, SATIZH
TEREA A — 7 — R RFE Y - C A LT 5 2
&, ToT - BC M L7z, #izeEHAIE* FH
T 55

BCi% A AL BLE B M EEEA )
e, R, g - R
( HmsE "\ Vo ELERY Frvh(RE) 1ALl
= — R |
N VNN LY LY - i EBCI
T

EEEE. RS
L BEL. Thil- B
ety | -asonsmprx || FE

HEMATROSHE ) —mmpamasm

iR (ABL)

o . {BoEmOTyrEEs |
*EGEW N AMBER N "__E HhXRTLIFEE. BREE
(BmERL) * (EfefgE) /o WX

BH BREER &) BILRER
4 10T - BC %7&H L 7= BLERI BRI IC & 5
BEBERMES X -2

4. HHBOES

BCW&7y 7> aryai MM & b2, 48
ITORERB ERY — © A DN HEEEES /NS &
bo FO—JTBC & IoT ZHlAEDLYE, SFTXTA
FIER Y Ate 2 & T, TR, ¥R ILHE
WAL, ToT - BCIZX N IR5 N2 EHRE D A&k,
BEEICORIT DL 2 ENHEIC R Do $YTORE M
T 2 EHARERREORILL, PRstES ORIz
D35

PERIE. SRIREDTERLY — EAOERE - HEFTE
W EOERT— 4 &, — CHESHNZRITER
HREDRIT — 8 % FNENHVGAARTIE LTz
7o, &L - RIS B A BEERIIIEE ST, 4
Wr SNz REIZH 720 Ll GRIESFESERE
i BT — 7 2%0T - BC 24 L THEE. hE S
TV 2T, EEORZ BRI HEREDI TR
b

Ha#WHd, BCICL A4 7YY 72 a3 X Mi
MU FrEREARED . SR — CRAEFEIZE 2
HA VIR MZDOWT, WigEr DT <,

39



e R & v F

Artificial Intelligence and the Modern Productivity Paradox:
A Clash of Expectations and Statistics

By Erik Brynjolfsson, Daniel Rock and Chad Syverson
SIPIitER TEMEE WO KR

HARICAEZ 284 DL T —E S & 7w ED5HIC
(k. TSR], TR TR T E¥a—
| ENRFFoNL, INHIXHEOERENEE L
SH2F TR WA ) RXR=2 3 Y EIEE S
720 728 ZIE. SLLDOKB VT HIZEEIH & N7z 2K
A5 LRI, BEBIEE - 285N 70 & D FT 72 2 3l
BINE R SN, & HIZEE DFIENEHERF (standard
time) OMAMAEEANLZZ EDX—FITH 5,

29 LB R FEIIZICHT 5 200 Lt I
Mz, AT (NTLHIRE) - BB A h 50 ATIZK 5
TEFEFEFRA /) R=2 g UPMRESN LT REEDH
bo FEBIZ. AL %3 L 72 B RERBAM C B 5 Hek
HWEIBITERRBORBE L RENICLE S -2 L
T, HEERABIEREZ TS 72,

—H TR, BFMENCEN DA EEIZE T L, K
EICBI 2 EHBEEIIMERL T D, 1980 FERTEY
BFsEva—z, [ar¥a—yEtizEL L AT
HIZT 5205, EEERHIEENRL TV R W] k7,
VH— - RF Ry 7 ADOFRE ST ZHIRIT, [HMK
Lomg] [F-kHryF-vYr - IAY] OFEEL
LTHHMONLKRE<TF 2 —1 vy TR RFEZD
Iy 2y 7Y =al7y rRid, REZBWT, Al
LR B A FETED BRI O W TEZEEZINZ TV 5,

1. B\ DEEREEXKT DEEEED
NG RYT X

Google. Microsoft. Apple. Facebook. Amazon
DOKE S5 K&t ATIZERGHKEEZ L TWAHZEITT
Hl, TORBYEBETAIEMIH L, HEOTY
MR GEIEIIZE v 77— E R SN Tw»
BN, BEEE 2 AL, FHERED oML E 7
T ZALDERIZEY), REOT Y TVT—s%b L
W2y Ao~y ¥ ¥ 72 @@ hro HEINIZIT) . &
SICRAERNC L L T & 2 A DY, HEROIFHT
WA L DEWTH D,

) L7 & b 5 2 DB AEA N ST

40

Wi —F., —EOFFHI BV TIE, EEESHELT
WBIRLIFR SN v, KREDI7 ) FEE B 5215,
1995 ~ 2004 4EAS T3 28% 12 L TW 22 b hhb
53, 2005 ~ 2016 4F 1P 1.3% &, F5 oM Nic
LEL TV, OECD MM & 5 &\ KELAS D
ZL OFEICL, M UEARSTEEL, ZOLH %
B ~OBEH AR T 2 EEEED [T Fy 7 A
IZ2WT, KFEIZ 4 2OFHBERH EZZEIT T\ 5,

1.1 B-o-FE

OGN ZVEHIE, SO EEENOEEEIA R
LHNTHIES TVRDLEVILDTHA ), AlIE%
CONDPHFET AT L2 OTIE R <. Metic®
NBEEINSVORS L e v, BUofFIcHED
Lo lHMOFEMNL, BRICHELAONE, HRl
BAIANVEF—FZEHO LM LA/, &0 NED
RBEHCTHH 40 FED LS KEITIFFHED B 2727,
IRERE T VT RBEEAY — FTIRRIER VW,
LALadss, GESEEO XS BRI 3
FEWEHAEEZN XS5 ) FIIdKkE LT
BB H Y B TEBLBIT DI TH %,

1.2 EHBIFRZE

NI Ry 7 ZAOROFHAE LT, 7o b7y &g
EMOFHIGEELR D L 000 LNe v, ZOWE. Hiflf
OEEIZTTIZEZEINTWVSE LOD, FeHIIZIERE
WCHIESNTWRWZ 21k b, EBE. A= M7 #
Y. SNS, ¥y ru— KX74 7% E% L OFFAMIZ
LT, HBEHEFIA N EPTTICECRMEZEWT
Wb, L72A o T, KffitEw 2 12 GDP 2B 5 ¥ =
TELTHoTH, BMTERITHEHEREICE o Tk
D OB EE T TWAIEEED S 5,

L2 LIEAEOWZE ! Cld, sHlRAEDEE SR D
FICIE G SRV EEIRT DAL,

! Cardarelli and Lusinyan (2015) “U.S. Total Factor
Productivity Slowdown: Evidence from the U.S. States.”
Byrne, Fernald, and Reinsdorf (2016) “Does the United State



1.3 B

B M O BEA T TEZEINL—H,
BFEEETIE LS SNTL v, FHYHFEETILIZ
EAEME L STV D B, F—EHRDO 71
VT4 T AL IR L O RN DS AR K
LTWb IR, £ < OEETHER LML T
XOTUT 4y b =T UEPIRL TS Lo
TR H D, L L. PEOBREFE~ND~V—
o by TERBPREFICE 2D EEIZOWTIE, T
WX DEADPLREEDERKIZORN>TWDEB
ZNR. IR BFEOPEIRIC L o THEEDEEEDS
MET2E0n) RS S EEIEH L DT TER Y,

1.4 BAST

Y ED 3 DDRFIE T IS ARGELZH, TR,
AT SRR TE D, HERET AT — Ny
X7 THL—F BEREHIBREARE LT3
TONYy 7 T— Ry 7 Thb, Hiizfised s
FEHPITHLILTHO T, HEEMOBEIEHT— 5
IZBWTHERRTE %0

BMoEA L BWEOFEBLE ORI I hdb LT
X, HANOBBLERER T DAEEELE VD 2007 F
THHIE, FEIXST Ky 7 AT v EEE D Kk
b, FACHEMOBRERZ ERLZOTH S,
ZEH X COENUOFSROAFIVDHLEER, €
OHHELDT, 7= 2R L AN SHBT 5,

2. BRIEANDEERALETOSS

Mt O KENZ BT B A EEMER RN (1948 ~ 2016 4F)
ERLE, MUERISIFIELHSS, —HLTHEINE
Bl CTwbd, T 10 FRATRIFIN T L. &
LW OB A FEE +1% O A&, f5E < o5 @A g
PE%E +01% R L EIF20mT, @E0 LFRIZ
D %20 (BAKTRTH . BT 2 8IH
BIZR SN W), L7255 Ty BUR D FEEAR KA,
FROAFEERN EOTRESEZHERT 22 L 3 hVwES
2 5o

BRI H HAfroFF & LT, HEET, a—

Have a Productivity Slowdown or a Measurement Problem?”
Nakamura and Soloveichik (2015) “Capturing the Productivity
Impact of the Free' Apps and Other Online Media.”
Syverson (2017) “Challenges to Mismeasurement Explanations
for the US Productivity Slowdown.”

Nl r INH D, EHERIDE D720 DB E PG L
HAHZERBUT, BEEIIEALES, 72& 2 I3H
BETICL ST, Fo v o, 73—, NALZEDE
BRI HEE T A E M 350 A (2016 4E) 25, 150 K
AN L7286, RESMORBEHA (146
2200 5 A— 1168200077 N) %38 L C. @4 EE
X 17% EA$ 5 (122/12)0 2 OZALAY10 4FEH 22 0F
THELLETDHE, 14EL720 017% O HERENE 528
L7265 &8N5, a—LbUFIZHLTH, THEEe
TRV DEIBIBEY AT APEETH L, FHED
HEPAL D,

Hiffr B A0 S EERH EFTO S 4 45 7O
E LT, ANTESER T, 1990 £ IT /N7 )Vl
e IX—ANBIHEES N, TORT V¥ v V~OHFF
MBS E F 5 7225, /hFest Eefkicx 34 e 3
~— A5E AL 1999 BF TR 02% 128 & F o T
720 ZOWENRI0%IZIEDE, Amazon D L 9 L e
AV —AREOER~NOREIINEE S FE T, 204
DFHEE L7z BE, BEHEEFIZB W CHBET
ERLLLTWARHEELHE L TH L, S - LD
WENE, B @ A S 2. fiat oA
PG —RFIIET 3 %, HEETHEORE GRS ER
REEIZEDOWTIE LT EREMED AT o BUE % 5k
LCrhEd 5,

3. TIU

Fifly & BRER R L CiE, SRR & B NRAE
LTWh, REIFZEBESICT AT IR A J RX—
Va rPHEERIEET HIIONT, IRk HED
ARSI L CRE RS L PS5,

LR 7% GDP #tat R L M ET ORI — .
Lo TWb, ftal & KRE—HIZ, BULO D)3
IRy ¥a—F = K7 7AOKRBEE L&
L0 MFADSELO T E 2 WIEEEORE & BN
BT 5, Al BB TR 7 43 O TSl fEEE KL,
WERDZ ) LIEOREMEZFH L TW AL T
H5bo

DF D B R EEHIR N ATEHIZ T TR L.
BFOEIZH b RTmPAM o~ EE L, Tekx
AL TN ZEDPREESNLHRERELZY)DOH
5o MEDHRENREDE T LIRS WV HT7: 2R
BT 2 8 L 2 EREPEELSZ L),

41



voI.13—3

2018F11 A %17

TN BB

TE S S U Y W= W = YA ) WO R

Fl Bl #R&t B FFax by )a—-2arX
BRHEGREE MRS HZARGFTHATIET

FEHRT-RH XA H—T H18%137%

FIEFR S A €V T101-8608

| OEF 0 034564-6700 (fX#)

e-mail : hripub.kb@hitachi.com

Hod s BERE Bl T
http://www .hitachi-hri.com

All Rights Reserved. Copyright© (#) H ARG FTEIIFZERT 2018 (FEMEWTni L 5.)
HITAR BT AREBIU) Bz LET,







www.hitachi-hri.com

®
24PN
RESDARREE
AL L

F«SCu FSC® C015138






