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Abstract

A volatile environment, dynamic markets, and cmgjés created by new environmental and social
consideration demand innovative solutions. Innarats the implementation of ideas to create vdlue.
promises ports resilience into the future. In thégper we trace some recent successful innovatiotieei Port of
Rotterdam, and also investigate a few promisingsd&at have remained on the shelf. After invastig the
reasons behind the success or failure of theseegiacwe can identify and address some of the drarto
technological innovation. This research corrob@sthat innovation process is shaped by the irnagrpf need,
economic, and institutional factors. Once the neschlates and reaches a threshold, and initiaviaken to
commonly address the barriers, the promising ide#lsind implementation. It also establishes tltfae
complex issues surrounding technological innovateguire a unified contribution from many sourcesla
disciplines. While the leadership role can be assitny a Port Authority, a larger role can be set fuw the
terminal operators, who bear markets consideraisk and face the demands of an increasingly stricte
environment regime. The paper concludes that tesperything, innovative endeavours must contisoghat
we have a plethora of solutions to fall back upsmaw challenges appear.

1. Introduction

1.1. Background

The port sector is in the midst of a significaaniition, largely as a result of three major faxtgiobalization, a
changing market place, and rapidly changing teamol The demand pull resulting from the first tvaztors,

and technological push have always been catalgst®ifiovation. And now, the stricter regulations@sponse
to the growing environmental and social considerstialso need to be addressed. The change infrplerts

from ‘ports in supply chains’ to ‘nodes between sed land transport’ is also bringing new challentge the
forefront. There has been an increasing appreaiafchow important innovation is to the economyr(kind

Mauborgne (1997), Dundon (2002), Buganza and Ver§2006)). And many claim that innovation is thely

manner to survive since it offers a port resiliete future (Winkelmans (2009), Chen (2010), Haatgtter

(2010)).

1.2. Research objective

Innovation is implementing new ideas to create @altiis not a linear process where new researshiteelead
to developing new products and services, whichtae taken up in the market. Innovation is a sygtgmocess
with many factors that influence its emergence sumtess. Before we propose that innovation a@#igain a
larger priority in the portfolio of organizationgie need to get some insights into the nature obvation in
ports. This means being able to answer questiats ast

— Which forces drive innovative developments?

- What are the barriers for innovative activities? these originate within the organization or out8idéow
significant is the cost factor?

- How important is the role of government or a partharity in promoting innovation?

— Are certain research themes more relevant for ptésees?
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- Does the focus of innovation today lie solely iateration of strategies or visions that alreadgtexir there
is room for what is, nowadays, termed as valuevation?

It is being increasingly realized that innovatienain interactive, complex process in which acterg, firms,
interact with a manifold of other organisations anstitutions (e.g. research institutes, customaushorities,
financial organisations) (Wolthoff, 2005). The sess of innovation depends on this procé&sdqgist, 199Y.

Through our case studies we hope to get a cle&tre of the role played by the various actorsvggament,
research institutes, industry, the terminal opagatiompanies, and the Port Authority), in this pss Maybe
these roles need to be adapted.

We do not attempt to identify research themes grdawn an innovation agenda, or even suggest hew th
typology and framework pertaining to innovation glibbe changed. Having gained insights into thegsses
tied to successful innovation through case stuaweshope to suggest ways to stimulate innovatitertsfin the
port sector. We think addressing the barriers ®ithplementation of new ideas can go a long wayatd®
promoting planned innovation in the port industry.

1.3. Research approach

The Port of Rotterdam (PoR), currently one of thestriechnologically advanced ports, and has besoreeer

in many fields. In retrospect, we can distinguiséingnexamples of successful innovations in the gector, but
we can also unearth a large number of promisingepis which have never been implemented. Our refsear
approach is to trace the development of these pbmda order to analyse the factors responsiblethieir
success or failure. In addition to a literaturedgtand desk research, this involved conductingviges at PoR.
Some of the interviewed individuals were instruraéim making daring decisions and innovative endeas,
and could be a source for valuable insights.

Some of the innovative concepts that come to mied a

1. MultiCore pipeline (Port of Rotterdam and Vopak),mailti-user pipeline which has proved very
profitable for PoR, and studies for expansion argen way;

2. Container Transferia (Port of Rotterdam), a logistoncept which is in the process of being
implemented after facing initial resistance on méaonts.

The following concepts have not been implemented:

3. Multi-functional quay wall (BAM Civiel B.V., Van Haum en Blankevoort B.V. en Haskoning
Nederland B.V.)

Multi-user or ‘grey’ terminal (Port of Rotterdam)

Floating crane (many participants including Deélfbiversity of Technology, PoR, APM terminals,
Kalmar and Royal Haskoning)

6. Combi-road (Holec, Hollandia Kloos, Terberg)

1.4. Structure of the paper

After discussing different types of innovation lretcontext of ports in Section 2, we devote Secdi@nd 4 to
tracing the trajectory of innovations listed abolvesection 5, we analyse the plausible factorsi@nfcing these
trajectories. Section 6 discusses if the role tef various actors needs to be adapted. Finally raev d
conclusions based on the paper.

2. Innovation

2.1. Typesof Innovation

(Graham, 2008) gives the following definitions nhovation from various sources: Innovation is thefiable
implementation of ideas. Innovation is implementimgy ideas that create value (Innovation Networlg.A.).
Innovation is the intersection of invention andgs, leading to the creation of social and ecorowailue (U.S.
National Innovation Initiative). Innovation is tipeocess of turning ideas into values and perspextiv

A synthesis of views of various authors (Volberti@98; Dundon, 2002) results in the following cléisation of
degrees of innovation.



- Incremental adaptatior{also called adaptive or efficiency innovationydses on improving what already
exists, e.g., optimizing standard solutions forsérg problems. This includes incremental changeh ss
cost reduction, quality or productivity improvemgnit requires small investments and delivers sgeils.

— Evolutionary innovationmostly addresses existing or new issues using-sfathe-art approaches and
techniques and is often targeted at new markets. fléw issues can be a result of technology or yolic
changes, new strategies, joint ventures or mergersustomer feedback. Evolutionary innovation refe®
distinctly better products and processes, butilikkeemental innovation, it is carried out withiretexisting
structure of organizations.

— Revolutionary or break-through innovatidiocuses on radically new and better ideas that, nrayfact,
transform or even dismantle the existing structteehinology and processes of the organization,eisas the
marketplace. These innovative activities lead edtscovery of an intertemporal activity that canbe, even
in principle, be said to actually exist before tdpportunity has been created (Kirzner, 1985).

Whereas incremental innovation addresses existinglgms (and therefore can often prove limitingotigh
shifting focus of an organization), evolutionaryp@vation also is also directed at anticipating mpeoblems and
issues as a result of long term thinking aboutrkidevelopments. Revolutionary innovation is mpoatresult
of serendipity, though often triggered by inadequsdlutions of existing problems. Which is whycén be
termed unplanned innovation, while the first two && classified as planned innovation.

Table 1. Degreesof Innovation in ports

I ncremental Evolutionary Revolutionary

Market forces Market forces Interplay between rsitfie
advances, economic factors,
institutional variables and unsolv|

problems (Goss, 2002)

Prime mover

Costs/ resources  [small large very large

I ssues/ Existing or predictable Both existing and new new

opportunities

Associated small Small to large cannot be assessed
uncertainty

Routines/ Routines or a variation/ changing trajectories, flexibleRoutines mostly violated
Procedures combination use of routines

Markets targeted at existing markets targeted at existimgreew  |Disrupts existing markets

markets

Table 1 lists the characteristics of the differgpies of innovation — the port sector offers numerexamples of
each type.

2.2. Some examples from the port sector

The Internet, Google, and Containerization represgamples of break-through innovation. The Intermes
revolutionized world communication, and changed\itasy we work and play. The invention of the congajn
and the rise of container shipping has changedbtilance of world trade, rewritten the rules of mode
manufacturing, and transformed port and manufawguricities around the world (Zuckerman,
2007).Manufacturing cranes that could handle extide postpanamax ships that did not sail yet on the
Atlantic route in late 1980s and building of SeartleDelta terminal by ECT (now short for Europe Camehl
Terminals), in the early 1990s, then declared tdheelogistic blunder of the century, but later iagkd the
status of 3rd generation container terminal, exégnpvolutionary innovations. The ensuing devel@mnt) such
as specialized cranes for container handling cacalied evolutionary, but subsequent improvememtsrane
design (twin-lift and followed by quad-lift spreard (Bromma Conquip, 2010)), or new types of comia falls
under the category of incremental innovation.

2.3. Valueinnovation

David Hughes (Tidd, 2005) states very aptly: “Tdieracteristics of doing business today — rapichgea
extreme volatility and high uncertainty — mean thatlitional ways of managing technology need toduically
reappraised for any company that sees technicdétship as a critical business differentiator'néwation is



seen as a means for survival in this competitives tigerefore we find it useful to bring up a conidepmed as
value innovation (Kin and Mauborgne, 1997). It istietegic logic which suggests assuming that caitigreis
not a benchmark, developing new capabilities askitgt would we do if starting anew, even shapirdystry
conditions, and thinking in terms of total custoraelution and satisfaction.

Table 2. Value Innovation

Conventional Logic Value Innovation Logic Examples of value innovation in POR
Assumptionsover | Industry conditions are Industry conditions can be Bringing the ‘container’ from New
theport industry | given shaped York to the Rotterdam port in 1966
Strategic Focus Build competitive Make guantum leaps, Building automated container termina
advantage competition is not a for ECT in the early1990s, declared
benchmark then as the logistic blunder of the
century
Assetsand Leverage through existing Develop new capabilities | — Investing in foreign ports
capabilities assets and capabilities asking: what would we do| - Looking into new products, i.e.,
if starting anew? algae factories/ biomass
Product and Let core activities and Thinking in terms of total | — MultiCore bundle, RC2, Inland
services traditional boundaries customer solution and Container depots and Container
determine the services satisfaction Transferia
offered - Creating networks between clients,
terminal operating companies,
service providers
- Creating synergies between
companies through clustering, co-
siting

Table 2, adapted from Kin and Mauborgne (1997) amepthe logic behind value innovation with conicarsl
logic. Value innovation thinking is to be recommeddor ports; in fact some past developments atg@mus
ports can be categorized as value innovation, agexrplain how these ports have stayed ahead qfatime.

3. Some successful innovations

In this section, we describe two of the successfobvative concepts from the recent years and tthe&
implementation.

3.1. MultiCore pipeline

Concept

Rotterdam is home to many companies that focusilaand chemicals. These companies actively uselipge
for large-scale point-to-point transport. Each ysame 60 million tonnes of various oil and cherpraducts
pass through the pipeline network. PORA developedMultiCore pipeline concept in 1997. The pipelinandle

is an underground multi-user distribution systerhjolv offers a cost-effective alternative for trucksd barges,
avoiding investments in separate pipelines by thecbemical, and gas companies. The customersobain

transport capacity by simply leasing a pipelinerahe required distance and a connecting line wigir own

facilities. The permit for usage of its pipelinssairranged by the company MultiCore B.V., and tient must
transport its products under the conditions ofghamit. When the lease contract expires, the custamply

disconnects from the system and returns the pipeleaned and ready for lease again (MultiCore2R01



Figure 1 MultiCoreroutein Rotterdam (Source: PoR)

Some other advantages of this concept are:

— earlier availability than the construction of a newn pipeline;

- environmental friendly, safe and uninterrupted moftigansport;
— CO2 reduction and decrease in traffic congestion;

- efficient use of space, and

- strengthening of the oil and chemicals cluster.

Implementation

After its conception, the concept was t to the raark a joint venture between PoR and Vopak (named
MultiCore BV). In 2002-2003, the bundle of four plmes was laid and put into operation. In totadlay there
are 80 kilometres of pipeline in a 20-kilometreeth between Pernis and Europoort (Figure 1).alhjtithere
was only one launching customer, today seven dligretke use of the bundle (MultiCore, 2012). Theskide
ExxonMobil, Air Products, Linde Gas, Shin-Etsu, KpcAbengoa and Shell Chemicals Europe. In 2011,
MultiCore achieved a capacity utilisation of 84%lanrecord turnover of € 4 million.

Success factors

The following factors have contributed to the swscef the concept:

- Phased development in response to demand: Initiadise was one launching customer. Presently, ekpan
plans are now underway. PORA has started to makievemtory of product flows and interested partées
stretch in the direction of Maasvlakte. The lengtll depend on the interest shown by parties from
Rotterdam’s port and industrial complex.

- Flexibility in the concept: It is possible to leasgiable transport capacity (pipeline length) dorariable time
(5- 25 years) and a range of products.

— Reduced administrative procedures: MultiCore tad@® of the required permits for usage of its e
saving the clients cost and effort

— There is no upfront investment in expensive infrtagtire, since it is a PORA initiative. This is ibgelf unique
since pipeline investments are done by privatdqzart

— Support from the government in the form of a 2 imilleuro subsidy from the Ministry of Infrastruatuand
the Environment).

— This unique concept contributes to efficient usespudce, safety, land side accessibility, and enwilent and
sustainabilit, all strategic issues which need addressing by PoR

3.2. Container Transferium

Concept

A Container Transferium (CT) situated in the dirbatterland of the Port of Rotterdam, is a new dtgal
concept, which allows containers to be transfelnedhland vessels in a single movement from thetseainals
at the Maasvlakte to the Transferium and vice vefsgure 2 shows the concept of the Container Sfeaium.
Trucks load and unload at the Transferium instdaat the sea terminals, and save time by not gangV; sea
terminals are guaranteed shorter dwell times fortaioers resulting in less congestion (increasqh@dy).
Some added advantages are: a staggered arri@ntdiners at the sea terminals leveling the pefaisier

2 There are plans to capture CO2 and sell it to Mafensuse in their oil fields in Denmark.



loading and unloading for inland shipping; optimawetessibility for hinterland, better use of equipimiey all
parties; increased reliability in supply chainsg @heaper transportation than by trucks

i
i

1] } 9 km

Figure 2 Concept Container Transferium (Source: POR)

Implementation

After the logistic concept was conceived, PoR ttdekinitiative for the CT in October 2007. In theplratory
phase, a market concept was developed and a bsisiase set up. Subsequently, the business model wa
presented in May 2008, and a ’Glgned by 12 parties and PoR. PoR set up its bssinase and brought the
market parties in a consortium to develop a joinsibess case. In mid 2009, matters such as locatioh
finances were arranged, and a MOudth the market parties was signed.

The exploitant BCTR has been selected in an open process. BCTN aRA Rave signed a new contract for
the operation of the Container Transferium in Afisikerdam. The parties are already working on theapagions
for the construction of the quay and the termifiale terminal is expected to be operational at the sf 2014
(PoRA, 2012).

Success factors
Despite facing resistance from VIT@ho viewed it initially as unfair competition (dertjf, 2007), and
problems such as the selected exploitant decldrisdousiness case as nonviable, CT is on its wayetog
implemented (albeit after adaptation such as redluerminal size and quay length compared to tiginat
business plan).

This innovative concept will take care of presenttlenecks such as decreasing reliability of floves)ger

waiting times for inland shipping, rapidly decligimccessibility of Maasvlakte for trucks, capadityits of sea

terminals, fine dust and CO2 emissions, and inadoiisy of port for emergency services. Some otfaators
which account for the success (bridging the gapvben idea and implementation is defined as suceess)
discussed here.

— The PoR has taken a leading role when it comebtiirang support and approval from the authoritiegh
national (Project Randstad Urgent) and local, abb as assumed the role of a manger to supervise the
market parties. This has been the key factor imamraing institutional barriers.

— The business model has been prepared after carefigiderations in order to avoid vested interesa or
conflict of interests. PoR will serve as landloidyesting in land and infrastructure in exchange fo
competitive rent. CT will be a neutral terminal wiiis fee to act both commercially and operatignall
within formulated boundary conditions. A separatelependent organization will run the terminal. Isec
model prevents controversy among the collaborators.

- For the CT to compete with direct truck transporthe Maasvlakte, a customs regime was necessary to
make the terminal and the seaport a single are@®n#dn has been paid to such aspects by involving
customs in the project.

- An added stimulant has been the enhanced greereifoaghe participating companies, and in due aaurs
CO2 certificates for them.

3 Letter of Intent

4 Memorandum of Understanding

5 Binnenlandse Container Terminals Nederland
6 Vereniging van Inland Terminal Operatoren
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4. Innovative concepts on the shelf

We go on to discuss four innovative concepts, widebpite considerable investment and effort in eewgiing,
have not been implemented.

4.1. Multi-user terminal

As the name indicates, a terminal which can becatgal by more than one user or client is a mulérusrminal.
At present, 99% of the quays in PoR are dedicatedne client or cargo segment. The berth occupascy
relatively low. By increasing the berth—utilizati@nd thus increasing the volumes of cargo handisate
revenues can be generated for PoR.

A few decades ago, the innovative concept of ay'teeminal’ was investigated and even brought ®rtiarket.
A grey terminal is essentially a multi-user ternhinvahere the quay and the crane can be rentedqer h is
expected to cater to niche markets which do natired specialized handling. The grey terminal wadduire
some initial support from the landlord Port Authgri(which generally limits itself to investment in
infrastructure, without involving itself with opdians). However, when this concept was launchedhms
market, some of the other operators in the pogingeit as unfair competition, raised objectionmaRy, the
innovative concept did not take off.

Despite this development, in September 2009, theagement team at PoR initiated a pilot study oveltim
user terminals (ITR, 2009), with the aim to achidwgh berth utilization at a quays or jetty. Timdtiative
belongs in the framework of innovation under thentle ‘efficient use of space’. An exploratory braimsn
session highlighted the need for an investigatito legal/organizational problems which play a riolease of
shared use of handling facilities. It also sugggste investigation into how multi-user contributesraising
berth occupancy and the handled cargo volumes.siitidy will focus on, and is expected to give insigimto
the financial, commercial, and legal aspects rdlatethis concept.

We can ask ourselves, if the increasing shortagspate in the existing port, and the increasingqune to
intensify use of the existing infrastructure coblel an effective trigger for the implementation ofmalti-user
terminal. Or will the trigger be a completely neighre market in the future? The past experiencetdnaght us
that implementation of a multi-user terminal wouktjuire PoR to create a level playing field for pdirties,
probably at significant expense. If yes, will theséra investments weigh out the extra revenuesrgésd due
to increased use of the facilities?

4.2. Multi-functional quay wall

A multi-functional infrastructure (whether a terralror a quay wall), which aims at an efficient e§eesources,
has been a subject of numerous studies. In thed)&096-1999, PoR formed a consortium with onétsof
clients Odfjell Terminals Rotterdam BV and someeotfirms, to investigate the innovative conceptdtorage
of oil products in a quay wall. The other membefrshe consortium were BAM Civiel B.V., Van Hattunm e
Blankevoort B.V. and Haskoning Nederland B.V. (CQ305).

Besides the expected benefits due to multi-funelin such a design would win (scarce) space énekisting
port. A lot of time, money, research and enginageffort went into developing a technically feasildesign
concept. However, this innovative design provetldexpensive, and when the business case for ggpities
proved to be nonviable, the project was given agooThe traditional alternative with a single fuoat of
berthing ships was selected. Up till now this cqgrides not been implemented.

If at that time, the companies could have viewedsita pilot project in the framework of innovatifwhich
requires initial investment but pays off later)e throject might have gone ahead. Even if the joisiness case
was nonviable, the innovative concept could berlatdd to other users to be implemented at otheations in
the port. Moreover, the business cases were basadeiling price which included quantified riskdategories
such as ‘unexpected events’ and ‘incomplete dedign to innovative nature of the project’. In realithese
risks may not have been so high for the pilot prpjand even lower for subsequent projects. Eveabgence of
exact quantification, if these factors were taketo iaccount, the management might have opted fer th
innovative solution instead of the traditional sain.

A short-term vision coupled with a commercial pedpve, and an ill-defined collaborative effort dkaof
leadership) was responsible for a failed initiative



4.3. Floating crane

A floating crane makes double sided container hiagddf a ship possible, increasing the productiatyd
reducing vessel time at berth, and may reduce hatadlling costs (Visser, 2000). Due to the incregaship- and
call sizes, and the stringent demands of the shippompanies, this innovative concept has a lobfter.
Floating cranes could be of interest to terminabching their maximum capacity, or as a meansdoces road
congestion in port areas. A survey of the potemtiatkets for floating crane established that of Zteuropean
ports (33 terminals reviewed), 14 terminals (belnoggo Antwerp, Rotterdam and Hamburg), could sesfid
deploy floating container cranes. According to VBeemen (NT, 2007), floating crane can also be deed
humanitarian or military operations in regions witlinimum infrastructure, or as a temporary termiimal
developing countries.

The conceptual design was developed based
on proven designs and standard components
(Figure 3). In addition to the technical
feasibility, various logistic concepts were
investigated by Pielage (2007). Some
concepts required a change in the vessel
stowage planning, others, the presence of an
inland barge hub terminal and in others the
Miachin i itk floating crane could be directly integrated in
ks the current logistic operations. The most
beneficial alternative requires a barge
terminal, but provides the added benefit of
reduced pressure on the deep sea terminals
and on the connecting road infrastructure.

kraan
— Deanica

Barge crans

Foundation etroeture

In spite of the many advantages (NT, 2005a),
and the existing potential markets, many

: practical and institutional barriers exist (NT,
Figure 3 Floating Crane (Source: PRC) 2005b_). The cargo of a mega—_con_tainer sh_ip
has diverse sources and destinations, which
makes it difficult to plan a fast and efficient loting from container to inland vessels (and vicesag The
possibility of being able to influence the stowadgnning of the container or inland vessel is alnmegligible.
Customs and empty containers add to the probleetad® (2007) stated in their study that thoughltesvere
positive with regard to the technical and operationatters, issues such as distribution of thescastl benefits
among the parties involved must be resolved befoch a concept can be implemented.

A possibility would be to dispatch the containeysah inland depot (e.g. Duisburg) under custommegand
sorted there. Or this concept could be interesforga transshipment hub such as Singapore, withugimo
volumes in a single bay of a ship. Also in casegn@mo fixed quay infrastructure is present, atiit@pcrane
offers a solution especially in combination witHaating terminal.

4.4, Combi-road

A Combi-road is a high capacity, unattended, freigbntainer transport system introduced in 1994e Th
containers are pulled on semi-trailers by elecisiqaowered vehicles which ride on air-filled titeBhe vehicle
combinations ride in specially designed tracks troicted as separate roads or as extra lanes aflengsisting
motorways (Figure 4). The system reduces the amafuwrtical handlings in the transport chain. @ncalled
transfer stations containers are exchanged with s@pping, road, railway and inland shipping. A
technologically innovative concept, it offers cosgien-free transport of containers for a maximustatice of
200 km and at a maximum speed of 50km/h.

In 1996, a prototype vehicle was successfullyesin an approximately 200 meters long test tridckias
established that system reliability and functiciyatiould be realized without having to use fallbadenarios
(Van Gennip, 1999). Combi-road could lead to a kitbaough in automatic goods transportation in goand
other densely populated urban and interurban anghs intense traffic congestion problems (Mecheatsl
Heere, 1998).



Despite extensive studies over the logistic
concept, detailed  technical designs,
implementation trajectory, social-economic
aspects, and safety aspects, Combi-road
concept has not been implemented due to high
capital investment costs. As ir. Heere (de
Lange, 1997) stated at that time: “If we
finance Combi-roads as roads and rails, than
commercial feasibility is not a problem, but if
has to be financed privately we had better stop
2 . A immediately.” As long as existing modes do
Figure 4 Combi-road (Source: Centrum Transport not reach their limits, there is no serious driver
Technologies) for new concepts. In Rotterdam inland
shipping still has a plenty of capacity on the
waterways and the Betuwe railway line has added naéway capacity. It might, in future, be applifat inter
terminal transport, this forms a bottleneck in shipply chain for any reason.

5. An analysis

5.1. Analysis

The issues addressed in each of the above congeptely, increasing congestion and scarce spasena

new, yet the new technology is responsible for nfsiy the scale and extent of these problems. Ed¢hese
concepts is targeted at existing market. Most ef dblutions are variations of existing solutiondundling

(Multicore), extended gates (CT), multiple uses Ifirfunctional, multi-user facilities), automatedads

(Combi-road), and floating bulk crane (floating tainer crane), and would fall into the categorgwblutionary
innovations.

Generating new ideas is only the first step. Todgoran idea to its implementation requires estaiplgshits

technical feasibility (prototyping, pilot studiasodelling) and economic feasibility (developing imess cases)
and the possibility of integrating it into the syst. This requires knowledge- as well as human ressuyand
could demand intensive collaborations or orgamreti changes within an organization. An analysishe

selected concepts follows in Tables 3 and 4.

Table 3. Innovative concepts

Innovative I ssues/ advantages Procedures/ processes Market Contribution
concept uncertainty to
sustainability

MultiCore - efficient use of space - innovative design of pipe medium high

- improved accessibility bundle (underground

- CO2 reduction - interaction with legal bodies for infra.)

- safety improvement permits

- subsidy grant

Container - improved accessibility - new business model low-medium high
Transferium - CO2 reduction — interaction with the market (promotes

- safety improvement - interaction with legal bodies fo modal shift)

- efficient use of space and|  permits

equipment on terminals | — subsidy grant

Multi- - efficiént use of space - intensive R&D with a multi- low-medium | medium
functional - diversification (reduced disciplinary team, study into (underground
quay risk) permits infra.)
M ulti-user - intensive use of resourceg - routine high medium
terminal (quay and equipment)
Combi-road - improves accessibility - intensive R & D low medium

- reduces noise - pilot test
Floating Crane | — increased productivity - intensive R & D high high (promoteg

promotes modal shift modal shift)




Table 3 lists the advantages of the innovative epty; the processes involved, the degree of untsrigisk)
related to the markets being served, and the ¢oniton of the concept to sustainability (governmsuport can
make sustainable projects viable). All these &eificant in the path of innovation. In Table 4 w&palyze the
possible reasons for the innovative concept nohgémplemented. A discussion over possible actitims
stimulate their implementation, now or in the fetuis a part of this analysis.

Table 4. Reasonsfor failure and some suggestions

Innovative Collaboration Possible reasonsfor non- Suggestions
concept implementation
MultiCore MultiCore BV
Container Leader PoR
Transferium
Multi- Consortium CO3 - high costs - jointly market the patent
functional (client, PoR, - added value, such as lowered - apply for subsidy
quay consulting engineers]  market risks both for client and PoR,— wait for a trigger such as lack of space
not included in business case or high land prices
- lack of trigger such as scarcity of
space or high land prices
Multi-user Leader POR — market approach not clearly thought— let the market suggest a business mqgdel
terminal out - select neutral operator, maintain leve
playing field
— create a collaboration among potential
users of the terminal
Combi-road Project bureau - costly - Wait for triggers such as EU directives
Combi-road over sustainable solutions to obtain
financing/ subsidies
Floating Extensive- includes | - costly (requires inland barge - PoR should be leader and market the
Crane crane manufacturers, terminal) concept in developing countries
terminal and barge | - institutional problems such as - concept could be workable for MV2
operators, PoR customs where operators have a dedicated barge
terminal, and large volumes of
containers
— wait till increasing congestion due to
appearance of mega vessels provides a
trigger

5.2. Enablersand barriersto innovation

On the basis of the above cases, we can shomnlise actors that act as enablers or deterrentsnmvation;
most of these are relevant in general.

Vision and daringVision and risk-taking are essential componentsdvation. POR and Vopak had the vision
to see the direct and indirect advantages of thii®hre concept for all parties, and dared to takéesk. Today,

it is a profit-generating venture in the port.

Costs: Costs include the investment costs, the exploitatosts (including maintenance) and the revenues.
Especially for commercial organizations, costs, pted with a long payback, are a critical issue for
implementation of a new technology. Once the temnieasibility of a new concept has been moreess |
established, its adoption will depend on its ecoedieasibility. Combi-road exemplifies this factigh capital
investments to be financed privately meant endhef project. The classic Go-No Go thinking, based on
economics, seems logical, but it has the uninterciatsequence of stopping innovation dead in itskga
(VanPutten 2009).

It is important to keep in mind that if an innowatiendeavour contributes to sustainability (on ttge of the
agenda of most governmental organizations), itossile to make a strong case for subsidy. Thikebin
favour of both Multicore and CT.

Innovative financing methods are also a means threet choice to support research and development
initiatives.
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Compatibility with the existing systenThe compatibility/ interoperability of the innowat concept, and
therefore its integration into the existing systéwth from a technological and organizational pecsipe is vital
for its success. For example, a floating cranaiireg technical changes to the system (presence hzrge
terminal) or organizational (a uniform customs negiat source and destination, or a change in vessehge
plan). Such changes are difficult to implement,ahhis one of the reasons why the project is on.hold

Triggers: Many of the barriers vanish if a certain thresholchecessity is reached. Necessity is the mother o
invention, and new technologies will gain momentwhen the need escalates. For example, once adtigssib
became the biggest threat for the Port of Rotterdzapecially due to the planned port expansion Makte 2,
Container Transferium, a new tunnel and many dtfigatives got an impulse (Tansumo, 2009).

Entrepreneurial initiative and collaborationinnovative technologies carry with them significaimcertainties
and risks that may be beyond the capacity of alesingyanization to consider in isolation. It regsircapital,
resources, specialized knowledge in many fieldsrimation over the target market, willingness tketaisk, the
resilience to handle risk, and a degree of levevdtie various actors (the public sector, privatetseas well as
the private citizens). The many requirements cjeiadicate that cooperation is essential to asserakpertise.
Collaboration spread the risk of innovation, andiaally brings diverse intellectual and expertise the
problem(s) (Dale, 2007). Entrepreneurial initiatiseequired for collaboration and generally thetypane with
the largest stake takes action.

Network and framework failuresKey deficiencies of companies and failures in systean be responsible for
the failure of the innovation process. Various awthCarlsson and Jacobsson (1997), Smith (192¢uiEt et
al. (1998), Woolthuis (2005)) have proposed framwdor analyzing or addressing failures in inndmat
systems. Network failures refer to problems in ithteraction among actors in the innovation systewwhsas
inadequate amounts and quality of links, ‘transitifailures’ and ‘lock-in’ failures as well as prebhs in
industry structure such as too intense competitiomonopoly, while framework failures include gassd
shortcomings of regulatory frameworks, intellectpedperty rights, health and safety rules etcwel as other
background conditions, such as the consumer dencaitdre and social values.

The no-go decision for the multi-functional quaycept can be attributed to a network failure, sitheeparties
did not come together to find a viable solutioieathe business case proved nonviable (Rebel,)200@wise,

mandatory custom check acts a barrier to the canafefboating transshipment hub and floating crgméich

would allow the containers to by-pass sea termi(atsl the customs), with many benefits for all ipart This
represents framework failure.

A recent study carried out by Erasmus Universitgssignment from Port of Rotterdam and Port of Asnustm,
to evaluate the innovation performance port relatellistry in the two ports revealed that port insibon is
directed two thirds at efficiency and only one dhat products and processes (evolutionary innovatigven
though ‘planned’ innovation is mentioned in theattgy of a company, the concrete translation irglcy,
personal, organization structure and services mdmtis behind (INSCOPE, 2009). The following batdeks
were listed by the people questioned:

— Changeability of rules and regulations: 38%

- Budgetary issues: 32%

- Lack of competences, friction between partnersrasistance from the workers: 20%.

6. Roleof different players

A number port related organizations have been getith various objectives: direct involvement irettesign,
development and maintenance of ports, waterwayscanadtal areas (PIANC, USCAE, AAPA)r to foster
cooperation among ports and by proving a forumxtthange opinions and share experiences on the tegags

of port management and operations (IABHY to influence public policy in order to achieaesafe, efficient
and environmentally sustainable European port s¢&8PO). These organizations can play a large role in
facilitating and stimulating innovations.

The government too, has a key role to play. It thesauthority to adapt or change regulations wlteey
interfere with innovative endeavors It can makeilab#e financial support in the beginning of a gaijin the

" The World Association for Waterborne Transport dsfructure; The International Association of Pantel Harbours;
European Sea Ports Organization

8 American Association of Port Authorities

®U.S. Army Corps of Engineers
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form of state aid, through fiscal measures or fogdor research infrastructure and programs oryapggulation

to stimulate alternative financing methods. It ¢aster public-private sector collaboration and reking and
clustering of firms to create the necessary clittass and synergy. Knowledge flows are the glughef
innovation system (Cowan, 2000). The governmend alsntribute by setting up data banks, performance
indicators, and policy and guideline documents.eD@007) proposes mechanisms be considered tdadiev
risks associated with the implementation of leadidge as well as proven state of the art technegogiuch as
‘guarantee’ programs, subsidized insurance andcextipay-back periods. Internalization of exterrffdats into
cost of production, to generated revenue to suppoadvation, could be a possibility.

Dekker (2003) suggests that a justification for gublic contribution for port projects could be famlin the
indirect economic impacts, which are outside thepscof the commercial exploitation but within thecial
welfare scope of the government. The government caayribute a portion in the investment equivalenthe
discounted indirect economic impacts over the pitgdifetime. There is, however, considerable omrersy
among analysts how indirect economic impacts shbeldccounted for.

Aside from the government, only a few organizati@re likely to have a sufficiently broad perspeetiv
knowledge base, or the necessary leverage to fafayt and manage change that accompanies innovative
endeavors. Lately, many have proposed this rolergdvation leader for Port Authorities, citing seas for
doing so.

— Chen (2010): A regional port has a symbiotic relehip with key government strategies and programs,
regional finance, development organizations andalloenterprises in the context of the transport
infrastructure. These enable regional growth fortualbbenefit and building on these interrelatiopshi
innovation can develop.

— OECD (2010): Port Authority has wider responsil@Bt to other parties — e.g. for the sustainabitity
operations on which the port depends. Having arsecapital structure and relatively robust soureks
revenues mean that it is better placed than mampyobably most — other infrastructure owners and
managers, particularly in the currently adversenenuc times. With many small enterprises involvis
lead can'’t really come from the market. On thisifahe Port Authority should be taking more okead,
given the authority to influence or set down hoindis should happen.

— Haugstetter (2010): Port authorities, locatechieri-modal hubs, have many opportunities for caltabing
and linking strategically across boundaries. Capguand integrating the knowledge and learning from
these collaborations and networks into their stiat&knowledge system and creating opportunities for
collective strategy is critical to Port Authoritiessilience and sustainable competitive advantage.

Thus Port Authorities have a stake with innovatioimproving operations, gaining competitive advgetaand
nowadays, achieving and maintaining a social ‘lggeto operate’. And due to their unique positinnthie
network at various levels, they are an ideal vehiidr leading innovation in collaboration with raseh
institutes, consultancies, other ports, and ingustr

Many of the risks are passed by a landlord porharity to its terminal operators (through use dfiamative
contract-forms). These operators who must incngdgi stringent contractual demands (e.g. modalt spli
requirements in case of Maasvlakte 2 project), alsed innovative solutions. Thanks to the ongoiedical
consolidation in the industry, many of these are moultinational enterprises, which have the resesirand
leverage to contribute to innovative initiatives.

7. Conclusions

Innovation is the implementation of new ideasslbeing increasingly realized that nowadays, intiomas an
interactive, complex process involving researchitun®s, customers, authorities, financial orgatiizes and
institutions. In this paper we attempt to gairighss into the processes tied to innovation throogbe studies
from Port of Rotterdam. Once we can identify thetdes influencing the process of innovation, we iarex
better position to stimulate innovative effortstive port sector. Investigating the barriers to iatimn in the
port sector is also essenttalddressing some of these issues can help us bhdggap between invention and
implementation thereby promoting planned innovatiothe port industry.

This research corroborates that innovation proisesaped by the interplay of need, economic, asttitional
factors. It also establishes that the complex sssirrounding technological innovation require afiedh
contribution from many sources and disciplines.t Parthorities have a stake with innovation — impnay
operations, gaining competitive advantage, ach@gwamd maintaining a ‘license to operate’, and final
achieving resilience against a changing environmeBue to their unique position in the networleythare an
ideal vehicle for leading innovation. And while tleadership role can be assumed by a Port Authaitgrger
role is set out for the terminal operators, whaddear considerable risk and face demands restiting strict
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environment regulations. Thanks to the ongoingie@riconsolidation in the industry, many of these aow
multinational enterprises, which have the resouatekleverage to contribute to innovative initiagv

Technological development and advancing knowledgdartechnically feasible tomorrow, what is today a
fantasy. And as new issues appear in the arenhiftao$ focus and priorities takes place so thdhgs not
socially acceptable today may very well be in theufe (and vice versa). Once need escalates antlaga
threshold, and initiative is taken to commonly addrissues, the promising ideas will find impleragah. Thus
innovative endeavours must continue, so that we lbapiethora of solutions to fall back upon as shallenges
appear.

Acknowledgements

This research is carried out within the framewdrPort Research Centre Rotterdam-Delft and NexteGaion
Infrastructures, and sponsored by Water ResearntréBelft and Public Works Department of Rotterdam

References

Buganza, T. and Verganti, R. (2006)fe-Cycle Flexibility: How to Measure and Improtiee Innovative
Capability in Turbulent Environmentdpurnal of Product Innovation Manageme¥bl.23, pp.393-
407.

Bromma Conquip (2010). Retrieved from http://wwretnma.com/show.php?id=1016100 on August 31, 2010.

Chen, S., Cahoon, S.C., Haugstetter, H. (2010yedional port’s role in innovation: The regionavdbpment
platform method’JAME 2010 Conference Proceedin@s9 July 2010, Lisbon EJ (2010).

Carlsson, B., Jacobsson, S., (1997). In searckefilipublic policies: key lessons and issues &dicpg makers.
In: Carlsson, B., (Ed.)Technological Systems and Industrial DynamKlsiwer Academic Publishers,
Dordrecht.

Dale, A. and Hamilton, J. (2007). Unsustainableastructure: Implications for Canada’s Future
Infrastructure/SSHRC Funded Project - March 2007ilable
http://www.crcresearch.org/files-crcresearch va2f8l_Final_Report.pdfAccessed March 29, 2012.

de Lange, H. (1997). Onbemande trucks zijn moeiligk beveiligen. 5 december, 1997. Available:
http://www.trouw.nl/tr/nl/5009/Archief/archief/adlie/detail/2614729/1997/12/05/0Onbemande-trucks-
zijn-moeilijk-te-beveiligen.dhtml, accessed March 2012.

CO3 (2005). ‘Multipurpose Kade Odfjell, Eindrapmmée Haalbaarheidstudie’ (Multi-functional quay wéithal
report feasibility study), Internal Report, Aprid@5s.

Cowan, R. and van de Paal, G. (2000). A merit staigmissioned by the European Commission Enterprise
Directorate Generlal, Innovation Policy in a Knodde-Based Economy, June 2000, Publication no. EUR
17023 of the Commission of the European Communitisgembourg

de Kruif, F. (2007). Congestie: Terminals testamsferium binnenvaart, Nieuwsblad Transport, 01 206i7.

Dundon, E. (2002)The seeds of innovation: cultivating the synergst tfosters new ideasNew York,
AMACOM.

Edquist, C. (Ed.), 199Bystems of Innovation, Technologies, Institutiang, OrganisationsPinter: London.

Goss, R.O, (2002). An Early History of Maritime Boonics,International Journal of Maritime Economics
Vol.2, pp.390—-404.

Graham, G. (2008). Retrieved frdmtp://www.slideshare.net/Brokenbudim August 31, 2010,

Haugstetter, H., Cahoon, S. C. (2010). Stratedéni: Guiding port authorities to their new worl@search in
Transportation Economi¢d/ol. 27, pp.30-36.

INSCOPE (2009). Haven Innovatie Monitor, Ports afttRrdam and Amsterdam. Haven Innovatie Nieuws.
Rotterdam.

ITR(2009). ‘Multi-User Terminals: Concept Plan vakanpak’, Innovatie Team Ruimte, Havenbedrijf
Rotterdam.

13



Kin, W. C. and R. Mauborgne (1997). ‘Value innowati The strategic logic of high growttHarvard Business
Review January-February, 1997.

Kirzner, 1. M. (1985)Perception, Opportunity and Profit Studies in theedry of EntrepreneurshjpJniversity
of Chicago Press.

Melcherts, F. and Heere, E. (1998). Combi-roadhaovation in large scale container transport.

Miller, R. and Lessard, D. (200I)he strategic management of large engineering ptejeshaping institutions,
risks, and governanc€ambridge, MA: MIT Press.

NT(2005a). Drijvende kraan stuit op logistiek beawa 08 juni 2005 Available:
http://lwww.nieuwsbladtransport.nl/Archive/Articlatiid/409/ArchiveArticlelD/95507/ArticleName/Dri
jvendekraanstuitoplogistiekbezwaar/Default.aspoceased March 29, 2012.

NT(2005b). ‘Drijvende kraan heeft toekomst’, Nielohesd Transport, 01 juni 2005. Available:
http://lwww.nieuwsbladtransport.nl/Archive/Articlatiid/409/ArchiveArticlelD/95444/ArticleName/Dri
jvendekraanheefttoekomst/Default.aspx, accessedHhveg, 2012.

OECD (2010), ‘Transcontinental infrastructure negd2030 / 2050, N-W Europe Gateway Area — Casdystu
Rotterdam workshop Repor’t, International FutuPesgram, Available
http://lwww.oecd.org/dataoecd/12/54/48321781.pdfeased March 30, 2012.

Pielage, B. A., Rijsenbrij, J., van den Bos, Wgtkeringen, H., and van Beemen, J. (2007). ‘Floatirames for
container handling’. Technical report, Delft Unisity of Technology.

PoRA (2009). ‘Container Transferium: Promising imative logistics concept on its way to realizatidnternal
report, Port of Rotterdam.

PoRA (2012). New contract for Container TransferiuAlblasserdam, 26 march 2012. Available
http://www.portofrotterdam.com/en/News/pressrelsasews/Pages/contract-container-transferium-
alblasserdam.aspx, (accessed 26/03/2012).

Rebel, W. (2009). ‘Multipurpose kadedfjell: Havenbefrijf Rotterdam’, Report, TSM Bus#s School. 19
January 2009.

Smith, K., 2000. Innovation as a systemic phenomerethinking the role of policyEnterprise and Innovation
Management Studie¥ol. 1(1), pp.73-102.

Tidd, J. and Bessant, J. and Pavitt, K. (200&egrating Technological, Market and Organizatibizhange
John Wiley & Sons Ltd, Chichester, England.

Transumo (2009http://www.transumo.nl/En/Organisation.aspx

Visser, J., Konings, R., Pielage, B. and Wiegm&ns(2000). A new hinterland transport concepttfa port of
Rotterdam: organisational and/or technological lehgles?Transport Research ForunMarch 15-17,
2007, Boston, Massachusetts.

Volberda, H. W. (1998)Building the flexible firm — how to remain compe#t Oxford, Oxford University
Press.

Van Putten, A. B. and MacMillan, I. (2009)nlocking opportunities for growth: How to profibn uncertainty
while limiting your risk Prentice Hall: New Jersey.

Winkelmans,W., (2009). ‘Underground transport is thture’ in:Vitale StederfEditors Sven Gatz, Sas van
Rouveroij, Christian Leysen), pp. 233-241, VUBPRESS

Woolthuis, R.K, Lankhuizenb, M., Gilsingc. V. (2008 system failure framework for innovation policy
design,TechnovationVol. 25, pp.609-619.

Zuckerman, E. (2007). ‘Marc LevinsonEhe BoxX Worldchanging Retrieved April 23, 2007 from
http://www.worldchanging.com/archives/006557.html

14



