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Rector Magnificus, Ladies and Gentlemen, 
Imagine you are a traveler. This is your suitcase.
Upon arrival at an airport, you check in your
luggage, and the computer or the collecting agent
asks you these all too familiar questions: is this
your luggage, did you pack your suitcase yourself
(i.e. do you know what is in it), has the suitcase left
your sight at any time, has anyone else given you
something to carry? 

If you give the wrong answer to any of these questions, your suitcase will not be
accepted, and it is questionable whether you may be allowed to travel at all. 
If your suitcase is accepted, it is scanned, and possibly physically inspected
nevertheless. 

Now look at this container. This is a steel box that can be locked and that is
virtually waterproof: it can float. The introduction of this piece of steel has led to 
a technological innovation that has reshaped the world of international trade. 
Part of it, anyway. 

The party handling this container would answer these questions with all the wrong
answers: no, it is not my container, no, I did not pack it myself, I don’t know what
is in it, except for this document that someone else has drawn up, but I did not
verify this, I picked up a locked box and will deliver it here to be loaded on a ship 
5 days later, the entire locked and sealed box was given to me by someone else. 

Introduction
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Still this container gets loaded on a ship, and hundreds of thousands more get
loaded on ships every day. 

It is clear that there is an inherent risk in the international trade of containerized
cargo. Risks are related to this inherent vulnerability of containerized transport:
no-one can see from the outside what is in the box, and the party who does know
is often not travelling with the container. Smuggling contraband as part of the
regular flow of goods, concealing weapons or bombs in regular cargo flows,
transporting fake or counterfeit goods that may impact the environment or
people’s health … this is all possible. While customs has concerned itself with
these risks for decades, other authorities began to concentrate on these risks
after 9/11 (which, by the way, concerned passenger airplanes flying into office
buildings).

One of the main problems with this locked container is that you often find out
what’s in it when it is too late. 

Many of the solutions to make logistics chains more secure concentrated on
securing the air and ocean parts of international logistics chains: ISPS, ISO 28000,
TAPA, CSI, container security devices. Almost none of these measures solve the
problem I have illustrated. The packing of the box is still a very weak point in the
chain. 

These risks are heightened by the complexity of international trade procedures,
the complexity of international supply chains, in which ownership of goods is a
decision variable for companies, the complex legal context in which international
trade takes place, and the fragmented way in which supervision by customs and
other agencies currently takes place. 

There is a simple solution, that is, however, not so simple to implement. This
solution, which has been the core of one of our research projects for the last
several years, CASSANDRA, is to supervise the “packing of the box” and to carry
information on this process further along the chain to other parties and
government agencies. 
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Before we can explain why this solution of supervising the packing of the box is
easier said than done, I will take you on a journey through the fascinating world of
international trade and transport. This is the world in which I have been living and
working for the last two decades. This journey is therefore both the development
path of the research agenda for this Chair of International Trade Facilitation and
Logistics and my own journey.

International trade is principally a field of economics, in which the main question
is: why is there an exchange of goods between countries? For centuries, important
economists, such as Adam Smith, David Ricardo, Heckser & Olin and, more
recently, Nobel prizewinner Paul Krugman have developed theories about trade
and barriers to trade. 

A well-known analytical mechanism that has been built out of these theories is the
so-called Global Trade Analysis Project that is associated with WTO1. GTAP is a
network of researchers, and a modeling framework for international trade and
development. In this modeling environment, transportation is included, but only
as a set of monetary variables that represent transportation margins on imports
and exports. Trade barriers, including the non-tariff barriers, are also part of this
model but are unrelated to transportation, let alone logistics. The way these non-
tariff barriers are modeled is still often through a comparison of prices or as
quantity restrictions, such as quota. The more interesting non-tariff barriers are,
however, related to the difficulty of moving goods across a border, either due to
administrative problems or poor logistics services. 

In the meantime, we do have the benefit of several large, basically global, data
collection initiatives that give us more insight in the state of the art in trade and
commerce in countries around the world: the global doing business report, the
logistics performance index, both initiated by the World Bank, and the global
competitiveness report of the World Economic Forum. These reports provide
detailed insight into some of the major bottlenecks for trade and commerce. 

International trade, trade 
facilitation and logistics

1 See https://www.gtap.agecon.purdue.edu/
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International trade facilitation is the encouragement of trade by countries whose
economies require development. As such, this was and is the domain of UN
related organizations, such as the World Bank, the United Nations Conference for
Trade and Development (UNCTAD) and, later, the World Trade Organization (WTO).
As you may know, the latest round of WTO negotiations that started about 12
years ago in Doha, Qatar, just finished with the Bali conference in December 2013.
The outcome of this round was a hard fought multilateral agreement that many
think will be the last such agreement ever. One of the key elements in this
agreement, but also in possible bilateral alternatives, is a focus on trade
facilitation, among others, through the streamlining of customs procedures.

Trade facilitation used to have a strong financial component: import and export
duties were charged on the value of international goods flows in order to
compensate for real or perceived cost differentials between countries. These
duties have gradually been reduced to almost nothing for a large part of
international trade. But in the meantime, many countries, consciously or not, have
come up with a lot of other barriers: quotas, complicated procedures, compulsory
border crossings in remote locations, and so on. It is these so-called non-tariff
barriers that still exist everywhere, and that are much more difficult to get rid of. 

But why the combination with logistics? The combination trade and transport, or
trade and logistics, is a particular competence of this country that goes back
centuries. The Dutch East Indies Company, the VOC, was a combined trading and
transportation company that pioneered many of the logistics concepts that we still
study today: hub and spoke networks, centralized storage, network scheduling,
backwards integration, modularization and customization of products, postponed
manufacturing and so on. Anyone interested can read a business case I wrote
some years ago on the logistics of the VOC. 

But this is not yet an explanation. Let me elaborate a bit more. 

Other fields of economics have considered the international dimension. Business
economics, for instance, focuses on the behavior of companies operating in an
international environment. Much of this research is aimed at understanding how
companies enter international markets, and what it means to operate in a
multinational environment. One of the more interesting concepts arising from this
research is the notion of operating exposure, which is the exposure of a company
to the behavior of companies in other countries. Exchange rate changes, for
instance, can heavily influence a company’s competitive position, even if it is not
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internationally active itself, but has international competitors. One way of
mitigating this kind of risk is to become active in as many countries as your
competitor. 

Interestingly enough, however, the world of international trade has had very little
regard for the mechanics of transportation and other inconveniences that come
along with trade and international business. I started out as an economist in
transport economics, more particularly, maritime economics. The ambition of this
obscure corner of economics is to address this omission: I now know how shipping
works, and that it is too complicated to summarize in a “transport margins”
variable in international trade models. 

Also in international business management, the mechanics of the movement of
goods has received very little attention. One might think that it is common
knowledge that manufacturing costs decrease when moving to low-wage
countries, and variables, such as inventory and transport costs, increase with the
distance between production and markets. On the face of it, as long as
manufacturing costs decrease faster than the logistics costs rise, moving
manufacturing to other countries is a simple decision for many companies. What is
often ignored is that the complexity of managing these rather standard business
processes of manufacturing, storage and transportation also increase. While living
in China I saw companies make this error of omission time and time again.
Manufacturing costs decrease, but not so fast as you would expect, if you value
quality in the same way as in Europe. Logistics costs increase, but much faster
than expected due to inefficiencies in land transport, delays and hidden costs,
such as theft, fraud and corruption. In many cases, (a lot of ) additional personnel
is required to resolve these problems. 

Recently, I visited one of the smaller multinational electronics manufacturing
companies at its head office in Shenzhen, China. This company used to have a
strong manufacturing base in the special economic zone in Shenzhen with about
six factories all in close proximity. They decided, for various reasons, but mainly
because of potential production cost savings, to get rid of the factories and rely on
contract manufacturers. Now the six factories are spread out over six lower-cost
provinces and manufacturing locations in China (Sichuan, Suzhou, Guizhou), 
some of them thousands of kilometers away from Shenzhen and in economic
zones with strange requirements, such as the obligation to export out of China.
This electronics company’s main market is the automotive industry in China. 
All transportation in China and between China and Hong Kong is done by air, at a
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rate of about 3 euros per kilometer. Standard transport costs in Europe for
trucking or rail would be about 1 to 1.50 euros per kilometer. So it is clear that
being in China incurs additional costs. 

These insights also have a bearing on trade or trade facilitation policy. In the
Netherlands, a new trade and development policy was launched by our Minister of
Foreign Trade and Development, Mrs Ploumen. It is called: Wat de wereld verdient,
or, in English, A world to gain: A New Agenda for Aid, Trade and Investment. It is a
policy document that basically divides the world in three sections: countries that
are trade partners, failed states and countries that are potential trade partners.
The remainder of the document is a list of priorities for trade and development. 
I think we sell ourselves short with this policy. Trade, and the facilitation of trade,
has to go much further than the categorization of countries. What we need is a
vision of the development of the mechanism of trade, and the way you can roll out
this development across countries, taking into account how individual companies
organize their individual production networks. Not all companies working in a
particular country are the same in terms of governance, quality and regard for
labor conditions. Therefore, not all companies active in Bangladesh can be said to

SELLER BUYER

freight
forwarder

freight
forwarder

factory terminal terminal warehouse

shipping
line

Figure 1 

The mechanism of international trade and transport
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ignore proper labor conditions if a factory collapses. The recent Coolcat incident
shows that this is currently not well understood by our government. Instead of
castigating companies, we should be thinking about how we can assist companies
to adopt compliance and control mechanisms in their multinational supply chain
networks. 

So how does international trade and transportation work? Observe the diagram in
figure 1. This is a simplified representation of the mechanism of international trade
and transport process. 

First, a buyer and seller do a deal. This is the commercial transaction that lays the
foundation for the rest of the process. The buyer and seller may be the
manufacturer and end customer of the goods, but this does not have to be the
case. The commercial transaction determines the type and number of goods, the
value of these goods, and the division of responsibilities between buyer and seller
for, among others, the transportation. This mechanism is centuries old. The
international conventions, in which much of the common practice was codified,
originate from well before the information age. 

Based on what buyers and sellers agree, either the buyer or the seller arranges
the transportation, usually through a middleman. The shipping line or airline
involved usually determines the route, and the particular ports at which it will load
and unload the transport means. 

From this simple, but fairly accurate picture, it is already apparent that it is not so
easy to obtain a complete picture of any transaction from one party in the chain.
Also, the parties involved in transportation are often far removed from the parties
involved in the commercial transaction. As a result, their information on what they
are carrying is often limited, as we have seen as the start of this talk. 

Observe the following overview of some of the document exchanges and
communications for a single ocean shipments. 
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Much more complicated diagrams of the mechanics of international trade can be
drawn up. A recent example is Hausman, Lee and others in 20102, who distinguish
more than 100 process steps in the international trade management of companies. 

I have talked about the mechanics of transport and trade. In my view, this is where
the two fields I have discussed above come together: the mechanics of
international trade and the mechanics of international business management are
very much the same. This is a research field that is, however, much more than a
branch of economics. It requires considerable legal knowledge as well as in-depth
knowledge on business processes and a certain measure of understanding on
technology. This is knowledge that a starting maritime economist in the 1990s
collected over the years, by talking to many people, by writing papers on many
different topics, by travelling all over the world, out of genuine interest, and out of
a feeling that the real world cannot be understood without this combination of
knowledge. 
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2 Hausman, W.H., Lee, H.L., Napier, G.R., Thompson, A., & Zheng, Y. (2010). A process analysis of global
trade management: An inductive approach*. Journal of Supply Chain Management, 46(2), 5-29.
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The use of the word mechanics is deliberate, and not only because I am speaking
here at an engineering and science university. The word describes that I am
interested in the functional and technical aspects of the international movement 
of goods. I want to know how this works, and I want to apply this knowledge in
making the international movement of goods easier, more secure and more
efficient. With this knowledge, we can support the many companies in the
Netherlands and elsewhere who are the cogs and levers in the machines of
international trade. They often get caught in a web of ever changing rules and
regulations, which they feel as a heavy burden on their work: regulatory pressure,
to stay in my engineering metaphor. The potential benefits are large, mainly
because the volume of trade worldwide, and in the Netherlands, is large. Total
trade value in the Netherlands is about 800 bn euros. Studies often indicate that
efficiency gains of one to several percentage points should be feasible. In another
study we did on regulatory pressure in the international movement of goods in the
Netherlands for ACTAL, we calculated that innovative customs procedures and
digital document exchange alone could realize saving of around 200 m euros. 

This ambition is basically what trade facilitation is all about: making trade easier,
more efficient and, at the same time, more secure. I believe that this can only be
done if we understand the mechanics of trade and international logistics
operations. 

In the remainder of this lecture, I would like to provide some insight into the
research that I, along with researchers here at the university, professor Tan and his
group at TU Delft and my colleagues at TNO, will be doing in the coming years. 
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Professor Ojala has given us some interesting insights in the Logistics
Performance Index, and what it measures. This index, and several others such as
the Doing Business Index, are important indicators on which we base our insight
of the relative position of countries. The LPI is based on freight forwarders’ input,
which makes it also a global perception index for international trade. To illustrate
its importance, the LPI features in one of the ambitions of the Topsector Logistics:
we would like to put the Netherlands back in the top 3 of the LPI (currently, we are
on nr 5). 

The LPI components are:
1. Efficiency of the clearance process
2. Quality of trade and transport related infrastructure
3. Ease of arranging competitively priced shipments
4. Competence and quality of logistics services
5. Ability to track and trace consignments
6. Frequency with which shipments reach the consignee within the scheduled or

expected delivery schedule. 

Our fifth position in 2012 is mainly due to relatively poor performance on Customs
(1) and on timeliness (6). This LPI gives a way to benchmark ourselves against
other countries, and it also prioritizes, to some extent, where we should put our
emphasis in addressing problems. But the LPI also helps in other ways. 

Logistics Performance Index:
measurement problems and data
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Let us look at some other problems with data and measurement. Consider the
following diagram:

In this diagram, some of the key information elements in international trade are
listed, with the links that arise as the cargo moves through the chain: product
information, purchase order, shipping order, consignments, container number and
ship. A complete picture would be that, at any time, all the relevant elements are
known, or can be traced through the links. This diagram shows that this becomes
possible only if some crucial links are shared with other parties in the chain. 

The important links are: how are orders – often large volume, annual, contracts –
broken into individual shipments, which shipments are loaded in which
containers, and which containers are shipped on which ships. For each of these
links, a business case can be drawn up for those parties that need this information
for their particular operations. It is particularly the link between shipments and
containers that I emphasize in this talk as an important contribution to supply
chain visibility. 
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Connecting data along the logistics chain
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Note also that the various customs declarations that take place in this
international trade process capture crucial information about goods and
consignments in the container only in an indirect way because it is often the
transportation and logistics parties in the chain that have to generate the data for
declarations. This leads to an incomplete insight into what is actually shipped in
containers, with resulting consequences for the accuracy and effectiveness of risk
assessment and risk targeting, and with negative impact on logistics operations as
well. 

In recent years, we have developed a solution for this problem, called the data-
pipeline. The IT architecture for this data pipeline was co-developed by a large
number of partners in the 15 m euro, EU funded project CASSANDRA, for which 
I was one of the scientific coordinators. In this project we also developed some
demonstrations of practical applications that were the basis for some of the
examples I gave above. We are going to continue this work in another, even larger
EU project, called CORE, which will start in June 2014. In this project, we will
develop a number of other demonstrators, in which we will develop and build
data-pipeline configurations and formulate business cases for various industries
and companies. The components of these business cases are, to a large extent,
exactly the components of the LPI: efficiency gains in customs procedures, the use
of information infrastructure, cost savings, quality in logistics services, visibility on
shipments and improvements in reliability and timeliness of transportation. 

When we, and others, implement this type of IT solution, and this is very much an
ongoing process, we will be able to start sharing data on some of these crucial
missing links. 
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What do companies do in this environment of academics’ and policymakers’ well-
intentioned involvement? We have heard Eric Vennekens give us some interesting
insights into the work of ASML in dealing with compliance and control. ASML is an
example of a company with the realistic ambition of removing all operational
interference of customs in its international movement of goods. 

But how can this be done? The CASSANDRA project formulated a hypothesis in its
title: CASSANDRA stands for Common Assessment and Analysis of Risk in Global
Supply Chains. The idea was to have companies and government jointly assess
risks, and agree on mitigating strategies. Which party then carries out the
mitigating strategies should not matter, as long as all parties involved are
informed. 

In the CASSANDRA project, I have to say, we made less progress in this area then
we expected at the start. One reason is that business and government supervision
are far apart in their perception of the world and consideration of risks. Where
business sees opportunity, government inspection agencies see risks, and where
business see risk (say, late arrival of goods), inspection agencies see … a business
problem. These perceptions are not aligned very well. 

The supply chain risk management literature is also not a great help. Risks
addressed in this field of study are mostly external risks, such as fires,
earthquakes, strikes and other, more or less, uncontrollable events. Resilient firms
are businesses that are fairly robust for this type of risk. But what about risks they
cause themselves? Risks that are inherent to the way they have organized their
supply chains? It is such vulnerabilities, much more than the occasional leaking
nuclear power plant, that undermine international trade on a daily basis. 

A step in the right direction is the assessment process that underlies the
Authorized Economic Operator certification. In the Netherlands this is developing
from a business self-assessment approach into a real joint assessment of risks
and mitigating measures by government and business. ASML is one of the 

Compliance in Business: 
business-government interaction
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forerunners in this process, together with Dutch Customs. This process is not
finished, and we follow the progress with great interest. 

The challenge in this process is not so much to list risks and develop mitigating
measures, but to be able to show convincingly to each other that the risks are
measured and monitored, that mitigating measures are taken and what effect they
have. This process is a mental exercise of poking holes in the mechanics of
international trade and transport at ASML, and then developing both solutions
and a monitoring approach that convince ASML management, Dutch Customs and
policymakers in Europe. 

In the area of risk monitoring in supply chains, a lot of research remains to be
done. First of all, risk management in supply chain management needs to be
turned inside out. Much of the literature now identifies risks in terms of events
that happen outside of the supply chain. However, risks should be related to the
structure of supply chain processes. In this way, we can start to make a link with
the design of the mechanics of trade and transport and risk. And also, this way of
risk identification will be a basis for discussion with supervising agencies on
measures for control and compliance. 

Secondly, we need a way to take into account the chain structure of supply chains,
which is both a reference to the complex and indirect interdependencies in supply
chains, and to the passage of time in supply chains that can be weeks or months. 

We have recently formulated an NWO project, together with TU Delft, professor Tan
and Dr Joris Hulstijn, CWI, Paul Griffioen, ASML, Philips and IBM to develop such
new monitoring mechanisms for the supply chain. Here we combine insights from
accounting (value chain modeling), supply chain management and Bayesian
statistics. This will lead to the development of a Bayesian network representation
of supply chains, in which risk perception can be modeled as a process of
updating beliefs on risks based on the continued flow of information along the
chain. We will also develop a new model-based auditing approach based on value
chain controls across all actors of the entire supply chain, which will support the
process of matching data from various sources in the supply chain. The PhD
students will spend considerable time in the companies involved in this project, 
to learn about “trade mechanics”, collect data and contribute to the solution of
pressing practical problems with the models they develop.
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These models have applications in the environment of international movement of
goods as well as in the broader area of operational supply chain control. This is an
area in which a number of my colleagues in OPAC are very active, and I am looking
forward to exploring the parallels in our research. 
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Mrs Aly van Berckel, the managing director of Dutch Customs, has presented us
with a vision of trade supervision by Dutch Customs. Dutch Customs actually has a
very innovative vision of how supervision could take place. This vision originated
perhaps more than a decade ago when, based on predominantly Dutch and
Swedish contributions (Stairsec), the basis for the SAFE framework of standards
was laid down and later adopted by the World Customs Organization. This vision
contains elements that I have addressed above: supervision at the beginning of
the chain, carrying information along the chain, customs to customs coordination
on supervision activities, and so on. 

The new customs policy framework in Europe contains some elements of this
vision, but not many. Perhaps the most promising element in this policy framework
is the scope to experiment with supervision innovations. This is good news for our
CORE project. Some of these demonstrators could be developed into formal
‘experiments’ and, as such, lead to adoption in the practical guidelines. 

Building on the vision of Dutch Customs, my own view is that we are, slowly,
moving towards a supervision arrangement for international trade that could look
like this: 
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The export declaration is the basis for all risk assessment by both customs at
export and customs at import. Inspections will take place in the country of origin.
All other information is then based on notifications that can be generated
automatically from the logistics operations until the goods arrive at the final
destination. Any other inspection will have to take place at the very end of the
chain, where opening the container will no longer bring a delay to the logistics
operation. This vision involves a number of major steps and a lot of research is
still needed to back up some of these ideas. 

This vision also provides a basis for discussions with other governments about
trade facilitation. In all these discussions, we should move forward on this path of
checking at the start of the chain, mutual recognition of inspection procedures and
risk assessment, carrying information along the logistics chain, and avoiding
double inspections. Apart from tools and solutions, this may also require
education. 

The role of this Chair, and of my research agenda, is the development of the
mechanisms, solutions and tools to help realize this vision. In CASSANDRA, we
developed dashboards and an IT architecture that facilitates the development of
data pipelines, and we will continue this work in other projects at TNO. Our
proposed NWO project aims to fill some gaps in the risk assessment and
monitoring methods in global supply chains. And finally, our new Master of
Customs and Supply Chain Compliance, an initiative of Dutch Customs and TU
Delft, Erasmus University and TU Eindhoven, will provide the scientific education
to customs professionals, both in business and government, to widen the base of
people that will develop new solutions and generate new ideas. 
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In this talk, I have discussed my view on the relationship between trade, trade
facilitation and logistics. The core problem I am trying to solve is: how can we
capture and record the packing of the box in international logistics chains, and
how can we make this information available to other parties in logistics chains? 

I have discussed three main pillars that provide some of the answers: better
measurement of logistics performance, joint analysis of risk, and the development
of new visions of supervision. Of course, the work in these pillars is very much a
joint effort between researchers, practitioners and government representatives. 

I am fortunate to be able to work on these problems in the Netherlands, where the
steps between developing knowledge in this area and practical application are
relatively small, and I looking forward to the contributions we are going to make. 

Concluding remarks
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I have many people to thank for being here. First of all, I would like to mention Jan
Fransoo and Ton de Kok, for persistently convincing me that my decision to forego
an academic career was a mistake, and that there is an appreciation for a practical
approach towards academic research. I cannot thank you enough. 

I would like to say that I felt welcome here in this university immediately. I would
like to thank the Rector Magnificus, Hans van Duijn, and through him, many
others, … for our little chat in June last year, and the nice evening we had meeting
other new professors and associate professors. I am sure he is also responsible
for this little sign when you enter Eindhoven through Woensel, which says: Goed
dat je er bent. 

TNO supports this Chair financially. I would like to thank the board of the Lorentz
van Iterson Foundation and Freek Heidekamp for making this possible. I also
would like to thank Jan Burgmeijer, Michiel Jak and Gerben Passier for their
support during the application process. 

Much of the work on which this research agenda builds on what has been done in
large EU projects, in cooperation with many partners and in some Dutch projects. 
I would like to thank all parties working with me in these projects for their
involvement, their openness and willingness to share data and insights, and their
infinite experience in the mechanics of trade and transport. In particular, I would
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