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Foreword

Nearly every segment of international supply chains is seeking to ration-
alize its operations through mergers or strategic alliances. This includes 
shipping lines, terminal operators, and shippers. It would appear, when 
engaging in a superficial analysis, that port authorities remain the one 
notable exception to far-reaching cooperative arrangements, at least in 
relative terms, vis-à-vis other economic actors in the supply chain.

It is correct that cooperation between port authorities has not yet 
resulted in a major consolidation wave, in contrast to what has occurred 
in other segments of the chain. However, recent cases of consolidation 
at the port authority level do exist. One example is the well-reported 
case of Ghent and Zeeland Seaports, which merged into the “North 
Seaport” last year. Other recent mergers include those of Hamina and 
Kotka in Finland, and the state-owned port companies of Ningbo and 
Zhoushan in China. The Northwest Seaport Alliance is not a merger, 
but a far-reaching cooperation agreement between the ports of Seattle 
and Tacoma in the USA that joined the marine cargo operations of 
both ports. The North Seaport and the Northwest Seaport Alliance are 
examples of bottom-up cooperation. In contrast, the recent reform of 
the Italian port system, which reduced the number of port authorities 
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from 25 to 14, is a top-down case. As the port authorities are owned by 
the central government, it was the Italian state that pushed forward this 
consolidation.

More consolidation of port authorities will become inevitable, given 
the developments in the market toward gaining scale and scope econ-
omies, but also given environmental and societal pressures. Land is a 
scarce good, and competition for land use is therefore very high. What 
complicates far-reaching forms of cooperation between port authorities 
are public ownership and related institutional impediments to common 
initiatives. An important precondition for successful cooperation pro-
jects therefore lies in the autonomy of port authorities. Port authorities 
should be free to determine the business case for cooperation and to act 
upon this. If such business case is missing, then the likelihood of success 
becomes a lot smaller.

In addition to formal mergers and alliances, there are many other 
ways in which port authorities cooperate today with a variety of stake-
holders. Such cooperation can range from joint investments in hinter-
land connections to clean air programs. The ports in San Pedro Bay are 
a good example of the latter. We can expect a growing number of these 
initiatives, for instance, in the field of the “circular economy,” whereby 
port authorities work together with their industrial clusters, inter alia, 
to give new economic purpose to waste products such as wastewater 
that was used to cool down industrial installations, and can be used fur-
ther for urban heating purposes.

As a complement to regional collaboration, ports also cooperate in 
a “transoceanic” fashion. Think of initiatives such as ChainPort, a net-
work started by the ports of Hamburg and Los Angeles, as a dissuasion 
tool against protective attitudes about data sharing. Or think of the 
World Ports Sustainability Program, a partnership between IAPH and 
several international port-related organizations to develop and show-
case the global leadership of ports in contributing to the Sustainable 
Development Goals of the United Nations and to empower ports in 
providing sustainable value added to their communities.

The above suggests substantial levels of ongoing cooperation in the 
port sector, including joint initiatives at the level of port authorities. 
Mergers and alliances, however, do remain rather exceptional cases, and 
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this is largely due to the institutional context within most port author-
ities function. Given the increasing number of port authorities becom-
ing “corporatized” (meaning their morphing into business units with 
arm’s length linkages with political decision makers)—and in some cases 
their privatization—it may be only a matter of time before we will wit-
ness more widespread consolidation, as observed in other segments of 
the supply chain.

I warmly welcome this exciting, new research volume by Elvira 
Haezendonck and Alain Verbeke, two leading scholars in the area of 
seaport strategic management. The different chapters in this book rig-
orously highlight the many drivers and impediments to seaport coop-
eration, both at the cluster level and beyond. This book will allow 
substantial reflection by enlightened seaport authorities and port clus-
ter managers, on crafting win-win conditions for long-term, strategic 
collaboration.

One key lesson I have learned from reading this volume is that port 
authorities and port clusters alike should develop strategic capabilities 
in collaboration and understand the underlying industrial logic behind 
any cooperative initiative. Opportunistic “get-togethers,” supported by 
some surface-scratching accounting data, are a particularly poor basis 
for long-term, strategic alliance formation involving seaports.

Antwerp, Belgium Dr. Patrick Verhoeven
Managing Director—International Association  

of Ports and Harbors (IAPH)
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1

1	� Introduction

During the past few decades, a sharp increase has taken place in the num-
ber and scope of collaborative agreements involving seaports and a variety 
of actors in these ports’ vertical and horizontal value chains. These col-
laborative agreements have been the subject of a large number of studies 
in the scholarly literature. Far-reaching port integration is hardly a new 
phenomenon, as illustrated by the well-known Copenhagen-Malmö 
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cross-border alliance, which dates back to 2001. However, it has been 
especially in the post-2008 period (starting with the “great recession”) 
that worldwide managerial and scholarly attention has been devoted to 
deeper and broader collaborative arrangements involving seaports.

New forms of collaboration, including “coopetition,” meaning the 
joint occurrence of cooperation and competition, have become com-
mon among seaports and among internationally distributed value 
chains. Such coopetition has become associated with sophisticated, new 
governance approaches to achieve efficient seaport functioning, often in 
spite of local, political resistance. The main features of these new gov-
ernance forms are twofold. First, they include accounting for a broader 
range of benefits and costs associated with seaport activities, which have 
often become linked to a wider set of stakeholders. Second, these gov-
ernance forms also recognize the need to assess carefully the distribution 
of costs and benefits across geographically dispersed economic actors, as 
a precondition for long-term seaport viability, growth, and economic 
performance, in terms of value creation and capture.

The new collaborative efforts thereby need to build on sound eco-
nomic efficiency principles, with a focus on reducing costs, gaining scale 
and scope economies, and creating value-added across international 
logistics chains. New equilibria are being created, mostly with decen-
tralized market power among, inter alia port authorities, cargo han-
dling companies, industrial enterprises, exporters, distributors, shipping 
alliances, hinterland transport providers, and inland terminals. In line 
with Pitelis and Teece (2010), it could be argued—within the context 
of international value chains—that all of the above actors are involved 
in co-orchestrating port ecosystems. The uniqueness of these ecosys-
tems is the collaboration between on the one hand; footloose multina-
tional enterprises or firms located in foreign countries, and on the other 
hand; highly localized companies, embedded in clusters, with the port 
authorities often acting as linchpins or even “lead institutions” at the 
heart of these ecosystems. Important in this respect is the focus on joint 
opportunity generation and value creation throughout localized clus-
ters and the international ecosystem. These ecosystems should there-
fore not be viewed as attempts to achieve collusion or market power, 
but rather as efficient governance systems with economizing properties, 
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and sometimes with unexpected (but typically beneficial) spillover 
effects. For example, deep knowledge about partners embedded in a 
cluster may lead to a reciprocal reputation for reliability, cascading up 
or down the value chain, to affect other linkages among the partners 
involved (e.g., in the sphere of a common corporate social responsibility 
strategy).

2	� Port Authorities  
as Co-orchestrators of Ecosystems

In order to create and capture value beyond the confines of a single 
company or beyond narrowly defined, geographic cluster borders, ports 
need entrepreneurial management capabilities that can actually foster 
ecosystem co-creation, in line with Pitelis and Teece (2010), Iansiti and 
Levien (2004), and Van der Lugt and De Langen (2018). Such manage-
ment capabilities allow securing the longer-term viability, growth, and 
economic performance, in terms of value creation and capture, of indi-
vidual firms, localized clusters, and international value chains.

Building upon modern resource-based view thinking, applied to the 
port context (see, i.e., Haezendonck et al. 2001; Gordon et al. 2005), this 
book explores the underlying motivations and decision-making processes 
adopted by port managers, to design and establish ecosystems that may 
reach far beyond the conventional geographic borders of seaports, with a 
view to create and capture value for the long term, and taking into account 
the goals and aspirations of a wide array of partners and other stakeholders.

We observed that some port authorities have selected a “portfo-
lio approach,” combining various forms of long-term strategic collab-
oration, whereas other ones have opted for a “staged” approach, with 
increasing levels of resource commitments over time. A first stage might 
involve the signing of a Memorandum of Understanding (MoU), 
whereas the final stage might be associated with a full-fledged merger or 
acquisition of another economic actor in the value chain. Early collab-
oration efforts are typically associated with high uncertainty and steep 
learning curves. Over time, a stronger familiarity ensues with the other 
actors in the ecosystem, and the related social capital creation with 
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ecosystem partners can then reasonably lead to higher resource commit-
ments, albeit often (necessarily) associated with reciprocal commitments 
so as to avoid the “dark side” of unilateral commitments (i.e., opportun-
istic behavior).

The organic processes described above, with escalating levels of 
reciprocal resource commitments, and virtuous cycles of social capital 
creation, often require not only formalized “contracting,” but also rela-
tionship-building mechanisms in governance design. Especially when 
they focus on relational elements in ecosystem creation, port man-
agers become the de facto co-orchestrators of global logistics chains, 
often operating in concert with a variety of other co-orchestrators such 
as global shipping companies. Here, much in line with Kano’s (2017) 
analysis of value chain mapping, it is important to search for resource 
complementarities among ecosystem partners, so as to craft viable win-
win governance approaches. If successful, ports de facto morph from 
system-integrators at the local or regional level, into co-orchestrators of 
ecosystems that are geographically much more widely dispersed.

3	� Building Competitiveness Through 
Spatially Dispersed Value Chains 
and Localized Clusters

Many port (authority) managers are presently engaged in collaborative 
agreements with partners located in both their proximate geographic 
area and far beyond this area. The economic drivers of such cooperation 
can vary widely and include goals as diverse as an expected, stronger 
competitive position to attract and retain traffic flows, better access to 
capital, or an improved, overall control over the logistics chain. From 
a governance perspective, the cooperative agreements can range from 
top-down, government-influenced alliance formation to bottom-up, 
collaborative projects, and from long-term market contracting to full-
fledged mergers. Much has been suggested, but little is actually known 
and researched about the performance outcomes of these cooperative 
efforts, especially in terms of overall, governance efficiency features and 
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the related competitiveness of the economic actors and value chains or 
clusters involved. This book seeks to fill this dual knowledge gap.

In Chapter 2, we develop a new governance perspective on port– 
hinterland linkages and related port impacts. Many stakeholders in a 
port’s hinterland now demand tangible economic benefits from port 
activities, as a precondition for supporting port expansion and infra-
structural investments. We use a governance lens to assess this farsighted 
contracting challenge. We find that most contemporary economic 
impact assessments of port investment projects pay scant attention to 
the contractual relationship challenges in port-hinterland relation-
ships. In contrast, we focus explicitly on the spatial distribution of 
such impacts and the related contractual relationship issues facing port 
authorities or port users and their stakeholders in the port hinterland. 
We introduce a new concept, the Port Hinterland Impact (PHI) matrix, 
which focuses explicitly on the spatial distribution of port impacts 
and related contractual relationship challenges. The PHI matrix offers 
insight into port impacts using two dimensions: logistics dedication, as 
an expression of Williamsonian asset specificity in the sphere of logis-
tics contractual relationships, and geographic reach, with a longer reach 
typically reflecting the need for more complex contacting to overcome 
“distance” challenges with external stakeholders. We use the PHI matrix 
in our empirical, governance-based analysis of contractual relationships 
between the port authorities in Antwerp and Zeebrugge, and their 
respective stakeholders.

In Chapter 3, we focus on cross-border ecosystem co-creation. 
Despite the well-documented rise of international trade expansion, 
and related growth in foreign direct investment (FDI), little research 
has addressed explicitly the implications of these developments for 
cross-border exchanges and cooperation between firms in adjacent 
regions that belong to different countries. This lack of attention is sur-
prising, given the typically low psychic distance features associated with 
such cooperation and the relative ease with which the “liability of out-
sidership” can be overcome, as compared to collaborative arrangements 
among economic actors located in regions that are located geograph-
ically further apart from each other. This chapter addresses the above 
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issue of “liability of closeness,” by analysing the perceptions of 101 
firms from two adjacent regions in the European Union. We deploy 
an extended version of “Porter’s diamond” model and find that despite 
many similarities between the two adjacent regions, a number of crit-
ical differences, typically neglected in work using mainstream distance 
indices, act a strong obstacles for unlocking—and capitalizing upon— 
economic opportunities awaiting in the adjacent region.

In Chapter 4, we highlight perceptions of disappointing 
competitive-advantage outcomes, associated with port collaboration 
that extends into the hinterland, thereby describing the challenges of 
ecosystem orchestration. Such orchestration may be of critical strategic 
importance to seaports, in an environmental context of increased scale 
of maritime operations and vessel sizes, stakeholder opposition to port 
expansion, and increasingly complex regulation. However, not every 
port is home to economic actors willing and capable of engaging in 
ecosystem co-orchestration and using such orchestration to gain com-
petitive advantage. Adopting an extended resource-based view perspec-
tive, we analyzed the competitive strengths of the Antwerp port cluster, 
including the hinterland network linkages, building upon a large num-
ber of interviews with port experts. Against our expectations, which 
were based on insight from the mainstream literature on the efficiency 
advantages of collaboration, our analysis suggests that extensive linkages 
with the hinterland did not result in improved competitive advantage. 
One should therefore not assume automatically that paying more atten-
tion to port ecosystem building, will necessarily lead to positive eco-
nomic outcomes.

In Chapter 5, we examine what role cluster organizations play in 
facilitating co-orchestration for ecosystem development. Based on 
an extension of the natural resource-based view of the firm, we assess 
whether and how geographically localized clusters can contribute to the 
proactivity of individual firms’ environmental strategies. Clusters can 
develop a formal, shared resource-base through establishing actual “clus-
ter organizations,” and they can utilize these organizations to generate 
cluster-specific advantages. We perform a case study of the petrochem-
ical cluster in the Antwerp port, building upon a review of relevant 
documents, complemented with in-depth interviews. We describe the 
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relevant cluster organizations and their role. Furthermore, we describe 
a number of completed, joint projects with a tangible environmental 
impact. We look at the cluster’s life cycle to understand why this par-
ticular cluster became so important for the firms in the cluster, in the 
realm of environmental issues. We conclude that this cluster has a num-
ber of idiosyncratic features that fostered longer-term collaboration than 
typically considered common for clusters, even during the later stages of 
its life cycle.

Chapter 6 describes how the cross-border Antwerp-Rotterdam Area 
petrochemical cluster (also called ARA cluster) has succeeded in co-cre-
ating ecosystem elements serving sustainability. A considerable number 
of research contributions have analyzed the net benefits for individual 
firms of either being embedded in a geographical cluster or deploying 
a proactive environmental strategy, but this study looks at the joint 
effects of cluster collaboration and proactive environmental strategy on 
competitive advantage for the firms involved. We provide insight into 
which positive effects were generated, and how, building upon Verbeke 
et al. (2006) extended natural resource-based theory of the firm. Our 
empirical work shows that the largest petrochemical cluster in Europe 
has positively influenced the firms embedded in it, to perform proactive 
environmental investments. Cluster-related parameters have increased 
the investments in the various resource domains identified in Hart’s nat-
ural resource-based view model. In addition, the cluster has stimulated 
the development of eco-related capabilities, in particular higher-order 
learning and stakeholder integration. The enhanced capabilities derived 
from cluster membership have allowed the affected firms to improve 
their competitive position.

The five studies included in this volume compellingly demonstrate 
that seaports and seaport authorities can no longer operate as stand-
alone entities, but must be sensitive to opportunities for collaborative 
action both inside the localized port cluster and beyond. Substantial 
economizing and value creating outcomes can result from efforts to 
co-orchestrate port-related ecosystems. In an era when competition 
increasingly revolves around both geographically localized clusters and 
internationally dispersed value chains, the careful mapping of which 
collaborative agreements can ultimately generate net economic benefits 



8        E. Haezendonck and A. Verbeke

to the economic actors involved, is of critical importance. As is always 
the case with cooperative action, selectivity is required in determin-
ing which collaborative agreements will lead to the highest returns for 
port authorities and other actors interested in co-orchestrating port 
ecosystems.
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1	� Introduction

Notteboom and Rodrigue (2005) have convincingly argued that many 
ports have become more functionally integrated with their hinterlands, with 
ports acting as “impact hubs” for a broad region. The new economic geog-
raphy of port impacts, which have become more spatially dispersed than in 
the past, is imposing new contractual relationship challenges on ports and 
on the various economic actors in their hinterland with whom contractual 
relationships need to be crafted and fine-tuned. A contractual relationship 
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refers to any economic exchange between two or more parties whereby 
these parties face the challenge of jointly selecting the most efficient “gov-
ernance structure” for this exchange, given the characteristics of the trans-
action at hand. The presence of relationship-specific investments associated 
with an exchange, that is, dedicated investments that cannot be easily rede-
ployed elsewhere without loss of economic value, calls for more complex 
contractual relations, and the extreme case being that of internalization 
(e.g., the vertical integration of activities in a supply chain), see Williamson 
(1979). Examples of new contractual relationships and challenges for ports 
can be found in van der Lugt et al. (2013) on the importance of inter-firm 
alliances in the port of Rotterdam and in Verhoeven (2010) on the role of 
port authorities as entrepreneurs and community managers.

Most large seaports in the Hamburg-Le Havre range have been able to 
manage the contracting pressures arising from stakeholders interested in a 
variety of “societal” economic impacts (as opposed to firm-level impacts) in 
the port area itself. Such societal impacts include, inter alia, effects related 
to employment (e.g., in the realm of worker compensation, contracting 
status, and health and safety issues) as well as environmental externalities. 
Achieving stakeholder consensus has occurred through extensive, dedicated 
managerial attention and investments from port authorities and port users, 
devoted to solving the above challenges. In return, port authorities and 
large-port users have often been able to safeguard or even recapture their 
“social license to operate.” This license had become challenged for two rea-
sons: first, many port activities being less visible to large parts of the com-
munities located close to the port and experiencing negative port activity 
impacts; and second, activist community and environmental groups focus-
ing on (alleged) negative social and environmental externalities of port 
activities. For example, many port authorities now use “green portfolio” 
approaches to guide modal shifts in hinterland transportation, thereby 
gaining renewed support from local stakeholders interested in mitigating 
environmental and health impacts (Haezendonck et al. 2009).

As a result of many port authorities’ successful strategies in address-
ing intra-port stakeholder concerns, much of the debate on seaport 
expansion has shifted toward the wider, spatially distributed, effects of 
port development whereby “contracts” must be struck with a variety of 
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stakeholders located in this broader geographic space. Here, economic 
impact assessments are often used as a methodology to support resource 
allocation and funding of new infrastructure projects for port develop-
ment. Unfortunately, in most economic impact assessment reports, the 
spatial configuration and significance of economic impacts, and espe-
cially their distribution across stakeholders located outside of the port 
area, have only been given scant attention.

Economic impact assessments typically focus on aggregate effects, for 
example, in terms of employment and value added, based on aggregations 
of local port firms’ impacts, and less focused on economic relations with 
actors located outside the port area, in particular for cargo ports (Dooms 
et al. 2010). However, stakeholders such as inland ports and terminals, 
logistics services providers, commercial and residential real estate develop-
ers, community groups, and various government agencies outside of the 
port area are often mainly interested in how port cargo ultimately affects 
activities unfolding in the particular geographic area where they operate 
or that falls under their jurisdiction, for example, in terms of value added 
created. Access to accurate information on spatially distributed economic 
impacts is a precondition for these economic actors to engage in farsighted 
contracting (in the spirit of Williamson 1996), with port authorities, for 
example, in terms of support for transport infrastructure expansion.

From a governance perspective, “new-generation” regional economic 
impact studies can therefore contribute to mitigating two main con-
tracting challenges, namely bounded rationality (BRat) and bounded 
reliability (BRel) problems faced by the stakeholders involved (Verbeke 
and Greidanus 2009; Verbeke 2013). BRat problems reflect the scarcity 
of mind of the various stakeholders in terms of their ability to access, 
understand, and act upon accurate information on spatially distributed, 
port economic impacts. Regional economic impact studies, especially if 
consistent with the port authority’s broader strategic planning efforts, 
can also reduce BRel challenges, or problems of scarcity of effort to make 
good on open-ended promises, experienced by the stakeholders involved. 
For example, open-ended promises made by the port authority, such as a 
long-term commitment to engage in dedicated investments toward ame-
liorating a particular logistics connection, become more credible when 
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accurate information on the size and scope of cargo flows, as well as their 
economic value and the distribution thereof across time, space, and eco-
nomic actors involved, is shared with the hinterland stakeholders.

In this chapter, we therefore introduce a new concept, the Port 
Hinterland Impact (PHI) matrix, which provides detailed insights into 
the hinterland impact of a port using two dimensions: logistics dedi-
catedness and geographic reach. We suggest that this matrix should 
be integrated into all future, port regional economic impact studies, 
because the information embedded in the matrix will support decision 
making and especially farsighted contracting between port authorities 
and economic actors in the hinterland, for example, with respect to the 
joint planning, funding, and usage of new, dedicated infrastructure.

The chapter is structured as follows: Sect. 2 discusses the impor-
tance of the extended hinterland when designing port economic impact 
assessments. Section 3 introduces the new concept of the PHI matrix. 
Section 4 includes a critical discussion of a number of PHI matrix 
applications and proposes a new research agenda. Section 5 concludes.

2	� From Local to Regional Impacts: The Need 
for a Governance-Based Model

Since the rise of the container in the late 1960s, and especially during 
periods of economic recession, port stakeholders have become increas-
ingly concerned about the decreasing employment and value added gen-
erated locally by ports in urban areas. Hall and Jacobs (2012, p. 189) 
even argued that the new logistics requirements of global trade routes 
and supply chain systems have made the joint, harmonious develop-
ment of ports and the cities where they are located a vestige of the past. 
Here, port authorities, port users, and other stakeholders may need to 
establish new governance mechanisms1: (i) to guide the development 
and utilization of new transport infrastructure capacity; (ii) to encour-
age innovation; (iii) to address externalities; and (iv) to create, capture, 
and distribute economic value. The challenges at hand have been well 
described in the “dry port” and extended gateway literature (VIL 2006; 
Charlier 2011) whereby economic activities conventionally located 
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inside the port are increasingly being “transferred” from the seaport to 
a “dry port,” see, for example, McCalla (1999) and Roso et al. (2009).

Veenstra et al. (2012), but also Haralambides and Gujar (2011) and 
Iannone (2012), have argued that a better performance of the overall 
supply chain can often be achieved by extending the sea-terminal con-
nection into the hinterland, thereby potentially generating increased 
overall benefits in terms of the logistics chain’s performance, modal shift 
opportunities, and regional development effects. Here, the focus can be 
on developing environment-friendly logistics linkages between the port 
and its hinterland. In addition, appropriate infrastructure expansion 
and related services development strategies in the hinterland may allow 
the broader port region to create value added and employment, based 
upon maritime cargo, especially containers, through distribution centers 
performing value-added logistics (VAL) with a regional, national, 
and even continental reach. In Europe, this last category of centers is 
referred to as “European distribution centers” (EDCs) whereby typically 
substantial attention is devoted to mitigating environmental impacts.

Despite the fact that developments in port networks and extended 
gates are mainly driven by port authority and port user expansion strat-
egies, as described by Roso and Lumsden (2010) and Roso et al. (2009), 
this “delegation” of activities toward the hinterland is likely also to 
involve the transfer of value added toward this same hinterland. Here, 
the concept of “delegation” may be somewhat inappropriate as various 
economic actors are involved in complex contracting, associated with 
the broader spatial distribution of economic activities.

For example, van der Horst and van der Lugt (2011) and Cullinane 
et al. (2012) interpreted the shift of VAL away from seaports into the 
hinterland as an expression of emergent, strategic freight networks, 
including a better spread of flows and terminals linked to or (partly) 
owned by the port, which guarantees critical volume and more fluid 
flows. Here, port networks entail much more, from a contracting per-
spective, than a single connection between a dry port and a seaport. 
However, Veenstra et al. (2012) have suggested that many network chal-
lenges have remained unexplored, such as potential trade-offs between 
port interests, terminal owner interests, and other network actors’ 
interests.
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A number of recent scholarly papers, such as van der Horst and van 
der Lugt (2011), Cullinane et al. (2012), and Veenstra et al. (2012), 
have focused on the benefits of dry ports for regional economic devel-
opment. However, the potential trade-offs in terms of the creation of 
value added within the network, which give rise to complex contracting 
challenges, have been largely ignored. In this context, Hall and Jacobs 
(2012) have expressed their concern that the conventional port–city 
relationship will become increasingly complex, reflecting only a frac-
tion of the contracting needed with multiple parties to establish viable 
logistics chains encompassing the hinterland. Here, it is critical to inves-
tigate not only the benefits, but also the costs and risks related to the 
dry port concept for the various stakeholders involved. The migration 
of port activities to the hinterland typically triggers specific governance 
and related contracting demands from these stakeholders.

Verbeke and Dooms (2008) and Wang and Ducruet (2012) have 
suggested that it may be difficult to quantify economic impacts from 
the perspective of all relevant stakeholders or for a well-defined geo-
graphic area affected by a port development project. In a 2008 paper, 
Verbeke and Dooms developed an integrative framework, covering 
relevant stakeholders and the wider geographical area, and an oper-
ational calculation model for long-term strategic port planning, based 
on origin–destination statistics of containers to VAL clusters in the hin-
terland. This model allows evaluating long-term port expansion trajec-
tories, including impacts of new investment projects on the four main 
elements in the seaport system: the maritime transport component, 
the port activity component, the hinterland transport component, and 
the broader port network component. As one example of the relevance 
of this approach when applied to the port of Antwerp, Verbeke and 
Dooms (2008) found that the predicted, additional direct economic 
impacts of container projects in the Belgian port network component in 
terms of value creation and direct employment confirmed a shift from 
direct added value and direct employment creation within the port area 
to the wider region outside the port area.

However, large impacts on the broader port network were viewed as 
conditional upon the relevant public agencies, making available appro-
priate transport infrastructure and land for locating VAL activities in 
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this network. Table 1 shows the results of the predicted impacts, asso-
ciated with developing the port of Antwerp’s extended gateway. Verbeke 
and Dooms’ (2008) results were consistent with Notteboom and 
Rodrigue’s (2005) earlier work, which documented the growth of the 
port of Antwerp’s “extended gateway,” thereby confirming the rise of 
port regionalization.

Robinson (2002) has argued that ports are mere elements in com-
plex, logistics-driven value chains and are thereby involved in the 

Table 1  Visualization of the analytical results

Notes TEU: twenty-foot equivalent unit; FTE: full-time equivalent; VAL: val-
ue-added logistics; EDC: European Distribution Center
aIncluding the demand from the port of Rotterdam affecting the Belgian inter-
modal barge network (approx. 1/3 of total demand)
Source Verbeke and Dooms (2008)

Additional impacts 
in the extended 
gateway

High growth Low growth
Horizon 2015 Horizon 2030 Horizon 2015 Horizon 2030

Intermodal capac-
ity demand (in 
TEU)a

884,346 1806.816 732,771 1,381,538

Intermodal capac-
ity demand (in 
net meters)

2954 5902 1979 3869

Intermodal capac-
ity demand (in 
net hectares)

33.7 78.3 23.7 54.0

Employment 
impact inter-
modal terminals 
(FTEs)

/ 517 / 395

‘Added value’ 
impacts’ inter-
modal terminals 
(million euros)

12.7 25.9 10.5 19.8

Land requirements 
for VAL—EDC

833 1.218 504 676

Employment 
impact VAL—EDC 
(FTEs)

44,763 65,448 27,103 36,328

Added Value 
impact VAL—EDC 
(million euros)

4102 5997 2482 3329
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processes of value creation, capture, and distribution. Therefore, from 
a governance perspective, the main challenge for the stakeholders 
involved is to generate and utilize effectively information on spatially 
distributed economic impacts. In concrete terms, this comes down 
to economizing on BRat and BRel, two concepts defined above and 
reflecting, respectively, “scarcity of mind” and “scarcity of effort to make 
good on open-ended promises.” For example, economizing on BRat and 
BRel can be achieved by showing unambiguously to all stakeholders, 
which part of overall economic value is (or will be) generated by whom, 
in which part of the chain and in which locations. Unfortunately, as 
already noted above, most prior studies including Bryan et al. (2006) 
consider only local port impacts, including assessments of the impacts 
on suppliers to the maritime and industrial cluster (by estimating mul-
tipliers), as well as spending impacts in the local economy by the port 
workers.

In addition to analyzing expected economic impacts from the per-
spective of different stakeholders, the analysis should be done for dif-
ferent types of cargo as well and not only focus on containerized goods, 
which has mostly been the case in recent studies on dry ports. In addi-
tion, any analytical model adopted should be generally applicable to 
port networks and not be dependent on the availability of aggregated 
data, devoid of a spatial component.

Here, we must point out that completing Table 1 (in the realm of 
container traffic) requires the availability of transparent and reliable 
data on the origin/destination of containers, the spatial productivity of 
inland containers terminals, the spatial productivity of logistics activities 
in the port network, employment per hectare, added value per hectare, 
and capacity utilization of the actual intermodal terminals and logistics 
activities (e.g., warehouses). In the Belgian case, and for container traf-
fic, these data were readily available from several prior studies.

Unfortunately, for other traffic categories (such as new cars, conven-
tional cargo), a large number of these parameters were not available. 
Therefore, the use of this methodology (we refer to Dooms and Verbeke 
[2006] for a detailed insight into the method used) is presently limited 
to large container ports whereby data on these ports’ hinterland and 
logistics network are readily available. From a governance perspective, 
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however, we should emphasize that this type of information is critical to 
successful, complex contracting with economic actors in the port’s hin-
terland and broader network.

We also observed two further complexities, based on various consult-
ing studies (mainly port economic impact assessments) and academic 
papers (Gripaios and Gripaios 1995; De Brucker et al. 1998; Bryan 
et al. 2006; Haezendonck 2007). First, stakeholder opposition against 
port development projects has strongly increased in the last few decades, 
driven, inter alia, by a stakeholder focus on ecological and mobility 
impacts. But even beyond these impacts, some entrenched stakehold-
ers also tend to resist increased competition and efficiency, as well as 
modern labor regulations in line with technological and organiza-
tional advances (e.g., the opposition to widely suggested changes of the 
“Major” law regulating port labor in Belgium) and so on. Stakeholders 
opposing further port expansion have sometimes credibly argued that 
the data included in port economic impact assessments had been arti-
ficially inflated, thus providing further ammunition against the case for 
new port development. Port authorities and port users engaged in pro-
moting exaggerated economic impact estimations have thereby lost sub-
stantial credibility with many stakeholders, whose initial commitment 
to port development, or at least the acceptance thereof, has declined as 
a result. These actors increasingly view port authorities and port users 
as intrinsically unreliable contracting partners, who will not hesitate to 
embellish data when it suits their public relations’ goals vis-à-vis their 
network partners. The relevant port authorities’ and port users’ unreli-
ability appears to have backfired and has negatively affected contracting 
relationships with network partners.

Second, a number of port impact benchmarking studies have been 
conducted, but these typically do not conform to minimum standards 
of transparency in terms of concepts used, methodologies adopted, 
and comparative analyses performed. Imperfect data and imperfect 
comparisons among such studies amount to a serious BRat problem. 
Ill-conceived benchmarking triggers further disagreements among eco-
nomic actors with a stake in port development on the actual impacts 
of port-related activities and the geographic distribution thereof. Such 
benchmarking studies, instead of providing useful information to guide 
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managerial improvements toward best practices, trigger conflict among 
stakeholders as to the veracity of particular sets of information, thereby 
potentially resulting in delayed or contested resources. BRat problems 
are exacerbated rather than mitigated and accusations of unreliability 
abound.

Whence, the development of an accurate, generally applicable model 
to measure PHIs in economic terms, including a standardized meth-
odology, is advisable in order to alleviate BRat and BRel problems. 
An appropriate model should take into account where economic value 
is actually generated in the hinterland and be sufficiently accurate for 
all stakeholders at different geographical levels to rely on the results for 
(future) investment decisions and related contracting with other stake-
holders. A model conducive to economizing by reducing BRat and 
BRel challenges is likely to contribute to wider stakeholder support and 
acceptance of port activity and expansion projects.

3	� Spatially Distributed Impacts of Port 
Activity: Introduction of the Port 
Hinterland Matrix Concept

A port’s spatially distributed impacts refer to the direct and indirect 
effects beyond those arising inside the port area. Here, two parameters 
must be included in any analysis focused on governance and contracting 
challenges in the port economic system.

The first parameter represents a quantitative element, namely the 
port’s geographic reach, starting from the left of Fig. 1: How much of 
the port traffic coming into—or moving out of—the port—travels, for 
example, 100 or more kilometers from and into the hinterland? Of the 
remaining traffic, how much travels 50 km or more? Or between 25 and 
50 km? This parameter is important as it defines the economic actors 
with a stake in port development beyond the port area itself. A longer 
reach typically reflects transactions with higher logistics and regulatory 
complexity. More distance may also involve an increasing port market 
contest-ability, which could then lead to changing or wider port ranges 
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of competing ports. An analysis should be conducted of the port’s reach 
for each traffic category since the actors involved in each “strategic traf-
fic unit” (e.g., containers, general cargo, liquid bulk, and dry bulk) are 
likely very different.

The second parameter in Fig. 1 is a qualitative element, reflecting 
asset specificity: How difficult is port substitution or how dedicated is 
the logistics chain involved? The answer ranges from having minimal, 
low-cost substitution difficulties to the case of quasi-destruction of the 
value chain, if the port infrastructure were removed or became inaccessi-
ble. Importantly, a dedicated logistics chain, where economic actors are 
closely tied to one port with no—or very expensive—alternatives avail-
able, creates a situation of bilateral dependency. Such bilateral depend-
ency is not restricted to relationships occurring inside the port area, but 
may involve, inter alia, the port authority or local port users and stake-
holders outside of the port area. Here, both sets of actors can benefit 

Fig. 1  PHI matrix (geographic reach and dedicatedness). MIDA: Maritime indus-
trial development area
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from dedicated investments to solidify the logistics chain vis-à-vis rival 
chains passing through other ports and a situation of complex contract-
ing ensues.

In such cases, the first critical governance challenge is to bring as 
much relevant and accurate information as possible to the surface, 
describing the present and expected future relationship between the 
actors in quantitative terms. This means information on expected value 
creation, capture, and distribution, including spillover effects, thereby 
reducing BRat. The second critical governance challenge for every actor 
involved in a bilateral dependency relationship, in the form of complex, 
long-term contracting, is to make sure that each party involved in the 
transactions is reliable, in terms of keeping promises made to the other 
parties. One example is that of a port authority giving priority to a par-
ticular seaport investment (e.g., a new container dock benefiting EDCs 
in the hinterland) in return for credible commitments from network 
partners in the hinterland that they will uphold promises toward port 
capacity utilization benchmarks.

Building upon the above analysis, a port’s position in Fig. 1 can be 
linked to the value of the cargo, transported efficiently thanks to the 
logistics chain going through the port. In the case of high logistics 
dedicatedness, there would be a loss inflicted on all economic actors 
involved in case the port did not exist or were not accessible. This 
reflects an opportunity cost: “What in case the port did not exist?” 
However, this opportunity cost cannot be simply measured through 
calculating transport cost differentials with alternative logistics chains. 
Whereas transport cost differentials are real and should be taken into 
account, the more important point, from a governance perspective, is 
that the economic actors involved have engaged in irreversible invest-
ments that cannot be redeployed elsewhere without a severe economic 
loss.

If both the port’s geographic reach extends further and logistics chain 
dedicatedness is higher (meaning a higher opportunity cost if the port 
were not accessible), the spatial distribution effect is stronger, and the 
contracting challenges more severe. A strong regional effect can then be 
expressed in monetary terms by assessing the value of the goods going 
through the port. This is a regional flow that would be disrupted if the 
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port could not be accessed. In other words, the economic contributions 
of ports are not limited to local value added and employment, but can 
also be proxied by the value of the goods that pass through these ports 
in the context of international trade relationships. These value-added 
figures should be properly assessed: Geographically dispersed economic 
systems often thrive to a large extent thanks to efficient logistics chains, 
with seaports at their heart, that connect localized port clusters with the 
broader economy.

In addition, this regional effect in terms of the estimated value of 
goods flowing through regionally distributed logistics chains is only the 
tangible expression of multiple, underlying contracting relationships 
involving a multitude of economic actors, and with the logistics dedi-
catedness being a proxy for this underlying complexity.

In the next section, we will briefly discuss two applications of the 
above framework. The first application was completed in the context of 
the IMPACTE (Intermodal Port Access & Commodities Transport in 
Europe) project whereby a PHI matrix was developed for 11 Channel 
Ports located in the UK, Belgium, and France. The second application is 
an application to the port of Antwerp (Belgium).

4	� Application of the PHI Matrix

All data for the IMPACTE study were collected during an 18-month 
period, with the European Commission co-funding the project 
(through the European Reconstruction and Development Fund) and 
with 27 ports and regional authorities from Belgium, France, and the 
UK being involved. The second study was a 6-month research study 
commissioned by the Antwerp Port Authority to determine the eco-
nomic significance of logistics activities in the port hinterland. We 
created large data sets with quantitative data on trade flows (origin–
destination statistics and value data) and conducted in-depth inter-
views with several port authorities, port operators, shipping lines, as 
well as industrial companies (see below for a detailed description of our 
approach to compose PHI matrices in each case).
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We used as the basis for our analysis for each port the traffic volumes 
passing through this port (2006 data were available for each port). The 
data sources included official maritime statistics (particularly for the 
UK ports), data published by port authorities on their Web sites (e.g., 
Ostend, Zeebrugge, and Calais), information obtained directly from the 
port authorities, and the researchers’ in-depth market knowledge from 
prior studies.

Wherever possible, ingoing and outgoing traffic flow data were com-
piled per mode of appearance (e.g., dry bulk and containers). Each of 
these traffic flows has idiosyncratic characteristics in terms of likely 
distance of transport toward the hinterland, market share distribution 
among inland transport modes, and value of the freight. For example, 
dry bulk cargoes usually have a relatively low value and are likely to be 
distributed only within a short distance inland, whereas “accompanied” 
roll-on/roll-off (RoRo) traffic typically has a very high value and is likely 
to be transported over long distances. In contrast, lift-on/lift-off con-
tainer traffic, though also distributed over long distances, is much more 
suitable for inland distribution by rail and inland navigation.

The analysis of each port’s reach into the hinterland was based on a vari-
ety of sources. For example, in ports such as Dover and Calais for RoRo 
traffic, recent surveys had been carried out that provided the necessary 
inputs for our analysis. In other ports, data from the MDS Transmodal 
GB (Great Britain) Freight Model were used, supplemented by market 
knowledge from in-depth interviews with port users and port authorities.

The cargo flows were then allocated to the various “distance” catego
ries in the PHI matrix (<25 km, 25–50 km, 50–100 km, and >100 km),  
in order to understand the port’s hinterland reach for each specific 
cargo category. An average value per ton of freight by broad commodity 
type was calculated based on UK trade statistics for 2006 at a Standard 
International Trade Classification 2-digit level. Our analysis allowed an 
estimate of the value in Euro of the cargo passing through each port per 
mode of appearance. The generalized cost of inland distribution per ton 
of cargo for each mode of appearance was calculated using some simple 
cost models for each mode.

The logistics dedicatedness dimension was analyzed through in-depth 
interviews with port users, such as terminal operators’ shipping 
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companies and forwarders. For each port, and each traffic category, we 
surveyed a number of port users representing a significant market share 
in the port traffic portfolio. For each cargo component (as represented 
in the matrix shown in Fig. 2, namely liquid bulk, dry bulk, containers, 
conventional cargo, and RoRo) in terms of geographic reach, we asked 
experts to assess the degree of logistics dedicatedness.

The experts consulted included the port users mentioned above, as 
well as members of regional and national port organizations and com-
mittees. Based on this qualitative information, we assigned each traf-
fic flow segment to a particular cell in the PHI matrix. Here, we used 

Fig. 2  PHI matrix for the port of Zeebrugge (based on 2006 data). Notes RoRo 
(93.3%) means that 93.3% of the RoRo traffic is situated in that section of the 
matrix; €47,651 million: this represents 93.3% of the total RoRo value (€51,095 
million); data are colored in red if the value of the cargo exceeds €10 billion; 
“very strong” dependence implies that port substitution is not feasible and 
would trigger the unraveling of the dedicated logistics chain; “strong” depend-
ence implies highly difficult, very costly, but technically feasible port substitution
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origin–destination data for each cargo type and gathered information 
on the volume as well as the (total) value of these goods. We also iden-
tified the degree to which these flows are footloose, i.e., whether these 
flows could easily be moved to another port. After an initial matrix was 
produced, we validated the results at the port authority level.

The application of the PHI matrix to 11 Belgian, UK, and French 
ports in the Channel Straits suggests that many traffic categories in 
most ports in each of the three countries are rather footloose, that is, 
can relatively easily move from one port to another as a function of 
transportation cost optimization. At the micro-level, this conclusion 
may be somewhat disturbing, since each port authority and port com-
pany operator would prefer to have international logistics chains heav-
ily dependent and committed to the port over long periods of time. In 
reality, simple market contracting rules. Here, footloose cargo flows are 
an expression of a well-functioning, competitive port system whereby 
efficiency considerations or lower transport costs drive the structuring of 
logistics chains and port choice. In this context, we should emphasize, 
however, that the footloose nature of many traffic categories only holds 
for relatively small traffic shifts in the short run, as capacity constraints 
in other ports would prevent large-scale moves of cargo from one port 
to another.

For purposes of illustration, we show the PHI matrix for the port of 
Zeebrugge. On the basis of Fig. 2, the regional impact of Zeebrugge is 
a mixed story. The logistics chains for container and RoRo cargo are 
rather footloose (as is the case with many ports for these cargo types), 
suggesting the dominance of short-term market contracting. However, 
this observation does not hold for other cargo flows such as Liquid 
Natural Gas, with some flows locally embedded in the port through 
large-scale, non-redeploy able investments by a gas distribution com-
pany, and other flows more widely distributed across geographic space. 
On the basis of the interviews with port users and logistics operators 
in the hinterland, there are some indications that the Zeebrugge port 
authority is attempting to develop stronger linkages with inland hubs 
and is seeking strategic partnerships with reciprocal investments from 
cargo recipients engaged in VAL in the hinterland (e.g., Zeebrugge’s 
cooperation and rail connection with Dourges in the North of France 
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and Zeebrugge’s Port connect estuary shipping products on Antwerp 
and Rotterdam).

We also created a PHI matrix for the port of Antwerp, a very large 
and diversified port with annual cargo flows exceeding 190 million 
tons (data from 2008). We gathered and analyzed quantitative data on 
origin–destination relationships for various cargo flows, starting with 
12 in-depth interviews with port users. Here, we focused on gaining 
insights into both the geographic reach and logistical dedicatedness 
of each cargo flow. Special attention was devoted to the container sec-
tor, which has been growing in relative importance over the past two 
decades.

Initially, we defined 12 cargo flows for positioning in the PHI matrix: 
fruit, forest products, steel and other metal products, other conven-
tional cargo, iron ore, cars, other RoRo traffic, containers (with a split 
among containers transported by road, rail, and inland navigation), 
fertilizers, grain and cereals, crude oil, and other liquid bulk. After the 
interviews, we concluded that a number of proposed cargo flows needed 
to be decomposed further into subcategories, and a number of addi-
tional categories needed to be included in the analysis to obtain more 
meaningful results. We decomposed the container flows into merchant 
haulage (MH) and carrier haulage (CH) (see below); forest products 
into paper, wood, pulp, and kaolin; and dry bulk into grains, fertilizers, 
blue stone, zinc and lead concentrates, ores, and coal.

Importantly, based on the interviews conducted, we concluded that 
the unbundling of the port’s geographic reach in segments covering 25, 
50, 100, and 100+ km (as used in the IMPACTE research) was not an 
appropriate decomposition for the port of Antwerp in order to obtain 
meaningful results. The interviewees suggested geographic segments  
of 0–50 km, 50–100 km, 100–200 km, and 200 km and beyond. The 
interviewees also suggested to take into account a few additional cargo 
flows such as other dry bulk (malt, plastic grains), project cargo, and 
secondhand cars. They also proposed to decompose further forest prod-
ucts, containers, and dry bulk (see below).

As regards logistical dedicatedness, some interviewees thought 
that the port of Antwerp has historically neglected to implement a 
strategy to attract regional, European headquarters of shipping lines  
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(in particular in the container sector), thereby missing an opportunity 
to achieve higher logistics dedicatedness to the port. They viewed the 
port of Rotterdam as a best practice. The respondents thought that 
future investments to attract regional headquarters would be instru-
mental in increasing the logistical dedicatedness of the traffic category 
involved.

In the realm of container traffic, a distinction should be made 
between MH and CH. CH containers typically have a longer geo-
graphic reach but are less dedicated or committed to a port. Large carri-
ers can typically restructure their transport corridors and do not need to 
include a particular port for specific transport and logistics operations. 
With CH, a critical mass of cargo allows to switch in a cost-effective 
fashion to alternative modes and/or ports. However, CH-induced port 
shifts can involve substantial port capacity availability requirements, 
which may not always be present in competing ports in the short run.

MH cargo flows tend to be smaller and have a more restricted geo-
graphic reach. However, these flows are typically also more “dedicated” 
to a specific port or port operator, agent, or forwarder, with whom priv-
ileged, long-term contracting relationships are maintained. The reason is 
that the firms driving MH (e.g., large manufacturing firms) are typically 
embedded in specific locations themselves, sometimes close to a port, 
and want to invest in stable logistics chains with high-quality services, 
which guarantee the absence of supply interruptions.

Consistent with the situation of the Channel Ports, the inter-
viewees identified the growing importance of extended gateways for 
containers whereby port authorities should engage in longer-term rela-
tional contracting with other key economic actors in the networks 
that drive the main container flows, an insight consistent with the 
work of Notteboom and Rodrigue (2005) and Verbeke and Dooms 
(2008). Such relational contracting implies a reduced focus on imme-
diate, short-term transport cost minimization and greater emphasis on 
longer-term elements such as reliability in service quality and security 
of supply. In this context, the content of the containers can also play an 
important role in determining the desirability of establishing long-term 
relationships with specific economic actors. For example, some stuffed 
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and stripped containers are dedicated to a port because of the required 
logistics expertise and productivity, which may not be available in other 
ports (e.g., the port of Antwerp’s superiority in handling containers 
filled with unprocessed tobacco).

The interviewees observed a general decrease in cargo flows’ depend-
ency on the port of Antwerp, that is, a loss of logistics dedicatedness, 
which is the opposite of what most port authorities would like to see. 
The interviewees argued that many cargo flows can now easily shift, that 
is, would incur low redeployment costs when shifting from one port 
to another because most competitors have access to the same level of 
know-how and technology, for example, for grain, new vehicles, coal, 
and ores. However, in the short run, large-scale shifts usually remain 
rare because of capacity constraints in competing ports.

Figure 3 shows the PHI matrix for the port of Antwerp. For a cor-
rect interpretation of the PHI matrix, the following elements need to be 
taken into account. First, when no specific percentages are mentioned 
for a particular cargo flow, this implies that the entire cargo volume 
is positioned in a single cell of the matrix. Second, where percentages 
are mentioned, the sum of all percentages in the matrix for a particu-
lar cargo flow (e.g., forest products or containers) should equal 100%. 
Third, where relevant, the specific port user and/or the hinterland mode 
used and/or the country of origin/destination is mentioned for specific 
cargo flows.

The port of Antwerp has become weaker as far as logistical dedicat-
edness for project cargo with high value added is concerned. This is 
at least partially the result of the lack of specialized investments in the 
port to attract this cargo type, but also because of the higher costs in 
Antwerp where “self-handling” possibilities are lacking, in contrast to 
the prevailing logistics practices in competing ports.

For a series of cargo flows, the port has been able to maintain strong 
logistics dedicatedness, namely for fruit and other conventional cargo, 
liquid bulk, forest products, blue stone and kaolin, used cars, fertiliz-
ers, and the crude oil for Antwerp’s industrial cluster. In each case, port 
users have engaged in substantial “cargo-flow-specific” investments that 
have boosted the port’s attractiveness.
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5	� Limitations

In the two cases above, the PHI matrix provides insight into the 
regional impact of ports in terms of logistical dedicatedness and geo-
graphic reach of cargo flows. However, our analysis has a number of 
important limitations. First, the analyses included in this chapter were 
based on time-sensitive data. A more dynamic approach, showing cargo 
flow shifts in the PHI matrix, would undoubtedly enrich the analysis.

Second, for strongly diversified ports, more disaggregated data col-
lection would be advisable for a correct interpretation of the results. 
However, it may become very costly to collect disaggregated origin– 
destination data and information on the value of goods on a regular 
basis and for the multiple cargo flows to be considered. If the PHI 
matrix is used to benchmark ports in a competitive setting, a port-
range-based collection of data would be appropriate, which of course 

Fig. 3  Port Hinterland Impact matrix for the port of Antwerp (based on 2008 
data). Notes MH: Merchant Haulage, CH: Carrier Haulage, X: Exports, M: Imports 
& BASF, Manuport, Caterpillar: specific port users
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requires more resources and raises data availability and comparability 
problems.

Third, the port of Antwerp case suggests a linkage between the two 
axes of the PHI matrix. Strong logistics dedicatedness typically appears 
to be linked with a short geographic reach, whereas footloose traffic is 
usually associated with a longer geographic reach. From a hinterland/
network perspective, this result is hardly unexpected since longer dis-
tances imply more overlap among port hinterlands and hence may 
result in fiercer port competition.

Fourth, the research team strongly depended on expert information 
to determine the level of logistics dedicatedness. Efforts should be made 
to measure directly port dependence or logistics dedicatedness through 
asset specificity-related variables, in order to obtain more robust results.

Fifth, the scale, function, competitive situation, and governance of a 
particular port may require a customized approach when attempting to 
operationalize the PHI matrix’ dimensions, for example, in terms of rel-
evant “distance segments” for the geographic reach variable and the spe-
cific proxies used to assess logistical dedicatedness, that is, the presence 
or absence of particular assets and investments with low redeploy-ability 
potential in other logistics chains.

Sixth, within the framework of the IMPACTE study discussed above, 
the PHI matrix was considered primarily a communications and public 
relations tool by some partner ports and regional authorities involved 
in the project. In contrast, in the port of Antwerp case, the operation-
alization of the PHI matrix morphed into an in-depth reflection on the 
proper governance of contractual relations with hinterland stakehold-
ers. The question therefore arises how the PHI matrix is presently used 
as a strategic governance tool to support farsighted contracting with a 
variety of external stakeholders whereby important, dedicated logistics 
chains deserve substantial managerial attention to the micro-level detail 
of establishing efficient contractual relationships with external stake-
holders. It would certainly be worthwhile to compare applications and 
to analyze whether achieving strategic governance goals, in terms of 
reducing BRat and BRel challenges and creating an organizational con-
text for managing complex transactions in their entirety, has been facili-
tated by using this matrix.
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6	� Conclusion

We have developed a new governance perspective on the challenges 
facing port authorities and port users when contracting with the vari-
ous economic actors in the port’s hinterland. We have introduced the 
PHI matrix as a new analytical tool to support “optimal” contracting, 
whether explicit or implicit, with such hinterland actors. The PHI 
matrix, if used as a governance tool, allows reducing in a substantive 
fashion BRat and BRel problems in contracting. BRat problems are 
reduced by identifying and highlighting three types of data critical to 
contracting and broader strategic decision making by port authorities 
and hinterland actors, namely: (i) quantitative (volume-related) hinter-
land origin–destination statistics; (ii) information on the value of the 
traded cargo; and (iii) qualitative information on the logistics dedicated-
ness of traffic segments. The first two information sets provide an initial 
indication as to where senior managerial attention should be devoted 
to, in order to improve further logistics efficiency. If in addition to rep-
resenting a large cargo volume and value, a particular traffic segment is 
also associated with substantial logistics dedicatedness, this should trig-
ger more complex contracting schemes because of various types of spe-
cific assets involved (e.g., dedicated and interconnected infrastructure 
components in the logistics network).

BRel problems are mitigated because the PHI matrix eliminates 
information asymmetries between contracting parties: Both the absolute 
importance and relative importance of a particular hinterland actor for 
the port authority and port users are highlighted, and this sets the stage 
for “contractual negotiations” in terms of the joint development of new 
projects, the determination of the importance for the various actors of 
taking equity stakes in specific ventures, and so on. Obviously, each eco-
nomic actor in the hinterland should be able to develop its own hinter-
land port impact (HPI) matrix as the mirror image of the PHI matrix 
at the port level. An HPI matrix is required to assess the port’s impor-
tance to the stakeholder in quantitative and qualitative terms, both 
now and in the future. Such HPI matrix is critical especially in cases 
whereby dedicated joint investment projects with high asset specificity 
are contemplated.
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Our new matrix represents a critical complement of traditional 
value-added and employment-related impact analyses, which are typ-
ically restricted to a narrow geographic zone and are devoid of insight 
into the nature of contractual relationships with actors located outside of 
the port and immediately adjacent geographic areas. Such analyses offer 
little insight into how relationships with spatially dispersed stakehold-
ers in the port’s broader geographic environment should be governed. 
It could be argued, mistakenly, that the PHI matrix also carries with it 
increased risks. For example, if it appears that a particular port traffic seg-
ment generates little value added locally (but high value added within the 
larger region) and has a rather footloose character, local stakeholders in 
the port area or adjacent to it might well withdraw their support from 
dedicated investments supporting these traffic segments. But the occur-
rence of such situation should be considered consistent with efficient 
governance: from a farsighted contracting perspective, highly asset-spe-
cific investments should be made by the actors who will benefit most 
from these investments and are willing to engage in complex contracting 
(with vertical integration being the most far-reaching contracting form 
in cases of very high asset specificity). Such investments should not be 
made by actors such as the port authority, or local port users, who are 
spatially embedded in the port, but would not be the primary benefi-
ciaries of a particular traffic segment’s growth and related logistics chain 
improvements.

The obvious caveat associated with low local stakeholder involvement 
in logistics chains, where these stakeholders experience little direct eco-
nomic impacts of a particular traffic segment, is that spillovers must be 
taken into account. Individual traffic segments typically do not exist in 
a vacuum, but can contribute to both virtuous cycles of port expansion 
and vicious cycles of port contraction. For example, if local stakeholders 
withhold their support from investment projects with little immediate 
economic benefit accruing to them, but this affects negatively the port’s 
overall competitive position, for example, vis-à-vis shipping companies 
operating in the port’s foreland, such spillover should be factored into 
strategic decision making. Individual traffic segments in a port cannot 
necessarily be isolated from other segments in sophisticated logistics 
chains and certainly do not materialize in an institutional vacuum.
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We welcome further intellectual dialogue on our new, governance- 
based approach to port–hinterland relationships. More debate among 
scholars and managers involved in strategic decision making on large-
scale port investments will undoubtedly shed more light on both the 
potential, generalized relevance, and the limits of our PHI matrix. We 
are hopeful that the PHI matrix, as an analytical tool supporting econ-
omizing behavior by both port authorities and hinterland actors, will 
ultimately lead to improved, farsighted governance of port–hinterland 
relationships.

Acknowledgements   Data for the Zeebrugge empirical case in this chapter 
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(Intermodal Ports Access and Commodities Transport in Europe—The 
Economic Role of Ports, 2008).

Note

1.	 A governance-based model, as referred to in the title of this section, 
has been successfully introduced in some major seaports in the Low 
Countries, such as Antwerp and Rotterdam, based on these ports’ expe-
rience in consensus management, and shows that this type of model is in 
fact feasible in practice.
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1	� Introduction

How much do borders matter? National governments and international 
organizations have done much to reduce the artificial barriers that impede 
trade and other cross-border flows, but are we yet in a position where bor-
ders can be considered inconsequential, at least in an economic sense? The 
impact of decreased border obstacles will likely be most pronounced for 
firms in former border areas, who are confronted with markets, compet-
itors, and other influences from which the border previously insulated 
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them. Among these influences are technological and economic spillover 
effects, which may become more pronounced as the border no longer 
poses an impenetrable barrier. In border regions, the removal of obsta-
cles at borders could lead to cross-border homogenization such that both 
profit from integration, or both lose as economic activity relocates to other 
“core” regions. It is also possible though that one such region becomes a 
“core” region and acts as a magnet to attract economic activities from the 
other region, leading to an increased divergence between the two regions.

The research question thus can be framed in the broader dialectics of 
homogenization in the spirit of Levitt (1983) or persistent and relevant 
heterogeneity in the spirit of Ghemawat (2001). In this chapter, we com-
pare and contrast two border regions that have been part of the European 
integration process since its very beginning and determine whether and 
to what extent differences exist from a firm’s point of view. Ultimately, we 
are interested in whether unification has induced the formation of a single 
industrial region. We therefore commence our analysis with a short over-
view of the literature pertaining to industrial regions. The section thereafter 
introduces the extended diamond of Porter as the method used to analyze 
the regions. After this theoretical discussion, we turn to the actual analysis 
and discuss the results. We end with a short summary and conclusions.

2	� Location Theory

The location of economic activity in general, and the individual firm 
by extension, is a much researched topic in the fields of economics 
and business. Among the pioneers in the field was Marshall, who ana-
lyzed the collocation of firms in specialized industries as early as the 
1890s. The tendency of firms to agglomerate has attracted continuous 
attention since then (Krugman 1991, 1998; Fujita and Thisse 1996; 
Ottaviano and Puga 1998; Fujita et al. 1999; Malmberg and Maskell 
1997; Neary 2001; Ottaviano and Thisse 2003). Even today prestigious 
journals feature multiple articles devoted to this topic. In addition to 
issues concerning where firms locate and for what reason, considerable 
attention has been devoted to the impact of this investment on both the 
firm and the recipient locale. Ceteris paribus firms are generally attracted 
to locations where other firms are already present due to the perceived 
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advantages of a larger and deeper pool of employees, a larger availabil-
ity of specialists and/or specialized inputs and possibilities to learn from 
competitors. In addition, Saxenian (1994) and Lucas (1988) emphasize 
the importance of personal communication in the spread of new knowl-
edge, especially if this knowledge is tacit and non-codified. A similar 
argument can be found in Kogut and Zander (1992) who state that the 
transfer of tacit knowledge requires frequent interaction in small groups. 
At the same time, however, an ever larger presence of firms increases 
various costs (such as rents, wages, and various other congestion costs) 
and may lead to more intense competition. Such factors act as a coun-
ter-force to the tendency toward agglomeration. The extent to which 
agglomeration remains beneficial thus remains theoretically indeter-
minate. As Krugman (1991: 485) points out, a priori we do not know 
“How far does a technological spill-over spill?”

In their extensive review of the agglomeration literature, McCann 
and Folta (2008: 541) note that empirical researchers have often simply 
assumed de facto that agglomeration economies end at political borders, 
whether they be municipal, state/provincial or national, and that clusters 
of firms can therefore be taken to coincide with political or administra-
tive units. They note that researchers who have not made this assump-
tion have reported various empirical results, which taken together seem 
to suggest that how rapidly externalities diminish varies with the nature 
of the externality (e.g., knowledge spillovers versus the impact of greater 
access to specialized labor or other resources). Pe’er et al. (2008) provide 
another summary of such research (pp. 122–123) and then empirically 
test the distance to which different types of externalities extend as part 
of their study of de novo entry into Canadian manufacturing. They find 
that the impact of agglomeration economies in production and demand 
ends after about 5 miles (8 km), while the effects of competitive market 
structure and deterrence are confined to about 20 miles (32 km). The 
effect of asset turnover (a proxy for the market for used assets) extends 
the furthest, reaching out to 50 miles (80 km).

Certainly, the assumption made in much of the published research 
that externalities and therefore clusters end at borders should not be 
automatic. Administrative regions and their boundaries are a product 
of history and do not always (if ever) correspond to the economic real-
ity of cross-border agglomerations or regional integration due to trade 
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and investment flows (Amin and Thrift 1995; Thisse 2000). Indeed, 
the so-called double diamond modification of Porter’s uni-national 
diamond, through which firms may benefit from the favorable condi-
tions available in neighboring countries, is explicitly based on the idea 
that clusters may extend across borders (see, e.g., Rugman and D’Cruz 
1993; Moon et al. 1995, 1998). In a similar vein, a specialized region 
does not exist separately from its national or supranational environment 
(Amin and Thrift 1992 as cited in Heidenreich 1998). However, bor-
ders are still a reality that businessmen and policymakers cannot ignore, 
and we should recognize that not all are equal (compare, e.g., the bor-
der between North and South Korea with that between the USA and 
Canada). Whether a particular border should serve as the boundary 
of a cluster is an empirical matter every bit as much as the number of 
miles or kilometers that a given type of externality may extend in the 
absence of any border. The residual power of borders as barriers to eco-
nomic integration and the specific issues that continue to prevent com-
plete unity become especially important in locations such as Europe, 
where enormous political and economic effort has been dedicated to the 
reduction of the obstacles posed by national borders in order to facili-
tate the cross-border flow of goods and ideas over an increasingly larger 
area.

3	� The Selection of East Flanders/Zeeland  
as a Study Site

In this chapter, we confine ourselves to a single, albeit crucial element: 
the notion of differences and obstacles between adjacent regions in dif-
ferent countries. Put differently: rather than researching where exactly 
clusters end, we try to establish whether country borders have an impact 
on the cross-border operations of firms if both regions would other-
wise seem likely to be part of the same cluster. The implications of this 
chapter for further cluster research are obvious: If national borders do 
have an impact, further research on clusters will have a reliable “extreme 
boundary” to work with. In addition, attention can then focus on the 
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survival chances of clusters in small countries, and what policymak-
ers can or should do to overcome the obstacle of a national border. If, 
on the other hand, national borders are found to have no or negligi-
ble impact on the cross-border operations of firms, attention should be 
more focused on the reach and geographical limits of technical exter-
nalities and how these might be affected by various policy measures. In 
addition, the implication of cross-border agglomerations means that 
policymakers from different governments will be affected by changes in 
the cluster, which could induce more cross-border cooperation.

Between the autumn of 2005 and spring 2006, we surveyed 101 
firms in two adjacent regions in Europe to determine whether, and to 
what extent these two administrative regions can be considered a sin-
gle economic region. The regional (provincial) Chambers of Commerce 
selected the firms in each region, whereby it should be noted that all 
respondents expressed an interest in cross-border cooperation to 
improve the firm’s competitive position. The active participation of 
each Chamber of Commerce followed our request to have a sample of 
at least 50 companies in each region, providing adequate representa-
tion of the overall perceptions of the business environment by the  
private sector. The Chambers participated within the context of an 
EU-funded INTERREG project for which we provided the intellectual 
rationale, as outlined above. Incidentally, the INTERREG programme 
is an EU-funded program with the explicit goal to foster cross-border 
economic and social interactions. We developed a questionnaire, which 
was then administered by a high-level administrator of each Chamber 
of Commerce. The individuals interviewed were typically the CEO or 
a senior vice president with full knowledge of the firm’s competitive 
strengths and the challenges/opportunities provided by the regional 
environment for business.

The cross-border region in question consists of the provinces of East 
Flanders (Belgium) and Zeeland (The Netherlands), both of which are 
part of the so-called blue banana. This blue banana is a corridor that 
stretches from “Lancashire (in Great Britain) to Tuscany (in Italy) with 
the highest population densities and cities, the highest value added per 
square kilometre and the highest traffic density in Europe” (Brunet 
2002, translation ours). This concentration of economic power in a 
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European core region is dated as early as the ninth century by some 
authors (Therborn 1995: 194 in Heidenreich 1998) and is believed 
likely to retain its position as a core region for many years to come 
(Amin and Thrift 1995; Heidenreich 1998; Hospers 2002). Although 
some authors question the empirical validity of the banana (see Taylor 
and Hoyler 2000 for an overview), the same paper acknowledges the 
existence of a central European core where most important cities 
(defined as advanced services center) are located. Empirical support 
for the banana can be found in Amin and Thrift (1995), Heidenreich 
(1998), and Puga (2002) who find that this central region is character-
ized by significantly higher GDP per capita and lower unemployment 
than adjacent, non-core regions.

We hypothesize that the location of a firm within the banana is irrele-
vant for location advantages. Unless a firm wants to be present in a spe-
cific knowledge cluster (such as the Swiss watch industry), a firm simply 
chooses between locating within or outside of this banana. In this chap-
ter, we analyze the location characteristics of two adjacent regions in the 
heart of the blue banana to determine whether these regions differ, if 
so to what extent, and how much these differences matter to the com-
petitive advantage of local firms and the location advantage of these 
regions. Thus, in this chapter, we compare the local diamonds of East 
Flanders and Zeeland to determine their competitiveness and their rela-
tive strengths and weaknesses.

4	� Background/General Description  
of the Dataset

If we wish to rigorously examine whether the borders matter, the ideal 
site for a study is where one might expect that they would not (obviously 
a border between hostile states or between two very different countries 
matters and would not represent much of a test). For this reason, we 
chose two border regions in North Western Europe: East Flanders  
in Belgium and Zeeland in The Netherlands. These two adjacent 
administrative regions in North Western Europe share the river Scheldt 
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to import and export goods by sea, while a 30-km canal connects the 
port of Ghent (East Flanders, Belgium) with the port of Terneuzen 
(Zeeland, The Netherlands). In addition to sharing waterways, the two 
nations share some common history as part of larger political enti-
ties such as the Burgundian Netherlands (from 1432 to 1581), the 
French Empire in the 1800s and as single nation from 1815 to 1830. 
Furthermore, the Belgian and Dutch firms in this small cross-border 
region1 share a common language (Dutch) and since 1999 a common 
currency (the euro). The industrial profile of both regions is character-
ized by a strong presence of the metal, chemical, and logistics sectors. 
Industrial services are also a significant activity in both. Although more 
than 70% of the firms visited have their national headquarters in the 
same region, 75% also were part of an international group. However, in 
40% of the cases in East Flanders and 50% of the cases in Zeeland, the 
visited firm functioned as the global headquarters of such a group. As 
such, almost half of the firms in our sample could autonomously decide 
whether to cooperate or not. Respondents were also asked to name their 
top 3 export and import locations and the results reveal that the two 
regions are to a large extent similar, although more so with respect to 
exports than imports. Regarding exports, the home nation was most 
important (named over 30 times), while somewhat surprisingly the 
other nation (The Netherlands in case of East Flanders and Belgium  
in case of Zeeland) was not the second most named. Rather, France 
and Germany were tied for second place while The Netherlands and 
Belgium were ranked third. This result is most likely due to the much 
larger size of these nearby markets. Differences in export destination 
only appeared for the lower-ranked markets: the UK was named more 
often by firms from Zeeland, which were also the only ones to specif
ically identify Eastern Europe as important. Firms from East Flanders, 
on the other hand, specifically identified Spain. With respect to import 
sources, again the home nation was named most often, although The 
Netherlands was named considerably more often for firms from Zeeland  
than Belgium was named for firms from East Flanders. Flemish firms 

1It takes 2 hours to travel by car from the north of Zeeland to the south of East Flanders.
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ranked Germany second and The Netherlands as third most impor-
tant import source, while Zeeland’s firms ranked Belgium second and 
Germany as third most important source. Summarizing then, we can 
state that despite some minor differences, it is clear that the two regions 
are quite similar economically and culturally. In addition, trade relations 
are prevalent and virtually all firms have an international orientation.

Finally, these two provinces were chosen since both nations involved 
are part of the so-called blue banana and as founding members of the 
European Union share a 50-year history of European integration, and 
trade liberalization and deepening. Both home countries are part of the 
Schengen area, which has gone further than almost anywhere else on 
earth to remove border obstacles (border crossings within the Schengen 
area are marked by little more than a sign). At the local level, the 
ports of Ghent and Terneuzen have also signed an agreement to try to 
increase cooperation on various issues. In short, given their similarities 
and extensive history of removing the obstacles posed by the national 
border that divides them, this pairing provides an excellent example to 
study the residual powers, if any, of borders to differentiate neighboring 
regions. If borders still matter even here, then we ignore them elsewhere 
at our peril.

In the first part of this chapter, we construct diamonds of competi-
tive forces for East Flanders and Zeeland to determine their strengths 
and weaknesses based on the work of Porter (1990a, b) and Moon et al. 
(1995, 1998). In total, we construct three such diamonds: one based on 
local endowment, one on importance perceived by firms, and one based 
on the combined scores.

5	� Methodology

Before we turn to our first analysis, we present our methodology. 
Although regional analysis can be carried out in various ways (e.g., grav-
ity analysis based on trade flows), the requirements the data must meet 
are often unattainable in the European context, especially if a compar-
ison is made at the regional rather than national level (see also Combes 
and Overman 2004 on the quality of European data). In addition, 



3  The Persistent Relevance of Transborder (Focal) Regions …        43

in this chapter we chose to focus on the perceptions of managers with 
respect to local and interregional issues, since it is perceptions that 
will shape their actions most directly. Information on perceptions was 
unavailable in databases and therefore had to be gathered by the sur-
vey method. The survey itself is mainly inspired by the work of Porter, 
whose contributions to cluster research and competitive advantage are 
both recent and substantial. In addition, his works have led to various 
criticisms and extensions (see, e.g., Rugman et al. 1995 and the special 
issue in Management International Review, 1993) which have allowed us 
to improve upon and expand the original framework.

According to Porter, the competitive advantage of nations results 
from the presence and interaction of four dimensions: factor conditions, 
demand conditions, related and supporting industries, and strategy, 
structure, and rivalry. Together with random chance and a rather pas-
sive government, this environment determines whether internationally 
competitive firms and industries will emerge. An important aspect of 
Porter’s framework is its emphasis on the home nation and local, indig-
enous firms as drivers of national competitive advantage, with foreign 
firms and FDI thought to be less, or not at all, important. However, 
as noted by several scholars (Rugman and D’Cruz 1993; Moon et al. 
1995, 1998), small open economies are not likely to possess all of these 
conditions if only domestic sources are taken into account. Put differ-
ently, without FDI or cross-border trade that acts as a substitute for 
missing local conditions, these countries may never develop competitive 
industries. In fact, in our survey 42 of our respondents are part of an 
international group with global headquarters outside Belgium or The 
Netherlands, many of whom are among the most capital and labor-in-
tensive firms in the region. We therefore reject a strict home-nation 
orientation in favor of the (more realistic) argument that foreign and 
national firms both contribute to regional competitiveness.

Given this critical role of FDI and cross-border trade, we have endog-
enized the role of the government and included it as a fifth factor in 
our analysis. While the government in Porter’s work is conceptually 
a motivator and supplier of basic functions such as education, as a 
dimension it is virtually nonexistent in the single diamond framework.  
This absence is puzzling since the only actor interested solely in national 
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competitiveness and by extension welfare is in fact the government 
(Moon et al. 1995). Finally, it is exactly the government that is best 
positioned to improve FDI and cross-border trade between the home 
nation and abroad, thus improving local conditions. In fact, the gov-
ernment has three policy mechanisms by which it can do so: improving 
the permeability of borders, unlocking latent location-specific advan-
tages (LSAs), and crafting new, related location-specific advantages (Van 
Den Bulcke et al. 2009). Improving the permeability of borders means 
that obstacles to trade and FDI should be minimized, if not removed 
altogether, to support and contribute to national competitiveness. The 
second policy mechanism mirrors Porter in that policy “succeeds only 
when working in tandem with favourable underlying conditions in the 
diamond” (Porter 1990a). Put differently, the government should build 
upon existing LSAs rather than trying to create entirely new ones that 
are not connected in any way to the local environment. The final pol-
icy area entails the development of new, supporting LSAs specifically 
selected to complement and augment the firm-specific advantages of 
(foreign) firms. Not only will these LSAs improve local and national 
competitiveness, they will also improve the attractiveness of the country 
as an investment location while simultaneously increasing the barrier to 
divest. As a result, foreign activities become locked-in, or embedded in 
the national economic framework. It should be noted that the second 
and third policies are not contradictory, as the second cautions against 
developing unrelated LSAs, while the third encourages the creation of 
related LSAs.

Taking the double diamond approach and the activist government 
approach together, we can visualize the difference between our model 
and Porter’s in Table 1.

The first column depicts Porter’s traditional four-factor diamond while 
the three policies listed across the top represent the government as a fifth 
factor. Porter implies that the impact of these policies is weak at best. In 
this chapter and elsewhere (e.g., Moon et al. 1995), however, it is argued 
that the impact of these policies is in fact strong, especially when small, 
open economies are concerned; we have therefore shaded the right-hand 
portion of each column to highlight what we have added to Porter’s model.
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In our survey, 39 questions related to five of the six dimensions in 
Porters’ framework (chance was obviously left out) were posed to 51  
firms in East Flanders and 50 in Zeeland. Each respondent was asked 
to rate both the local endowment of—and importance attached to— 
each item. All questions required an answer on a 7-point scale where 
a score below 4 always indicates a degree of shortage, whereas a score 
above 4 indicates a degree of abundance.2 A score of 4 is always the 
“neutral” answer. A preliminary analysis of the data revealed two note-
worthy issues. First, due to the fact that firms from different indus-
tries were interviewed, not all questions were equally applicable to all 
respondents. As a result, 223 times for the “endowment” part of each 
question and 95 times for the “importance” part of each question, the 
answer “not relevant,” “I do not know,” or “I cannot disclose this infor-
mation” was given.3 These cases have been designated simply as “miss-
ing variables.” As a result, we have 3945 observations with respect to 
the importance part of each question, and 3817 observations with 
respect to the endowment part. Given our relatively small dataset (50 
and 51 firms per region) and the restricted range of responses, the 
data were subjected to a nonparametric analysis. Specifically, we used a 
Kolmogorov–Smirnoff analysis which allows us to compare the cumula-
tive frequency distributions of the responses from both regions. Parallel 
to this analysis, a statistically weaker analysis was carried out through 
contingency tables, whereby we created two new categories by merg-
ing response categories 1, 2, 3, (low) and 5, 6, 7 (high), respectively. 
Category 4 was dropped from this analysis as it represents the “neutral” 
response and as such is less suitable when we are interested in differ-
ences between regions. In addition, allocating this category to either 
group would artificially inflate that group’s results. The resulting 2 
groups were then analyzed through contingency tables. A Pearson Chi-
square test was used to determine significant differences. This way, we 

2Degree of shortage is for example “low probability,” “low importance,” and “low dependency”. 
Degree of abundance is for example “high probability,” “high importance,” and “high dependency”.
3The missing variables were split 207—101 between East Flanders and Zeeland. For more informa-
tion with respect to missing variables, the reader is referred to Table A2.2.
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could test specifically for significant differences between the two regions 
with respect to their overall orientation (more negative or more positive 
than the other). However, as most results are identical to those obtained 
in the Kolmogorov–Smirnoff analysis, only deviations will be reported 
in the text.

The table provides an overview of the allocation of each item in 
our survey to the 5 dimensions. The minus (−) signs indicate a nega-
tive relation between the individual item and the creation of compet-
itive advantage. In addition, some items (specifically those related to 
the presence of firms) were allocated to multiple dimensions, as firms 
sometimes combine various roles in a region. For example, large firms 
can exert demand, can be part of related and supporting industries, and 
can influence the strategy and structure of other firms in the region. 
For the sake of completeness, these items were allocated to all relevant 
dimensions. After allocating the individual items to their respective 
dimensions, we carry out an item-by-item comparison. The final step 
in the analysis is the construction of the diamonds of both regions, as in 
Moon et al. (1995, 1998) (Table 2).

6	� Factor Conditions

According to Porter (1990a: 74), factor conditions consist of human, 
physical, knowledge and capital resources, and infrastructure. The allo-
cation of most of the items from our dataset is self-explanatory, with 
the exception perhaps of “relations/cooperation with knowledge institu-
tions,” this item was included in the dimension “factor conditions,” as 
“Competitive advantage from factors depends on how efficiently and effec-
tively they are deployed ” (Porter 1990a: 76; emphasis his). Thus, in addi-
tion to the “presence of institutions of higher education,” we also need 
to take account of how much use is made of them. Put differently, the 
existence of a knowledge infrastructure itself does not necessarily induce 
or improve competitive advantage.4

4Although, as noted above, Porter argues that education is a government concern he considers the 
knowledge infrastructure to be a factor condition.
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Table 3 provides an overview of the median item endowment scores 
as we are, for now, interested in the actual condition of the local dia-
mond rather than the importance attached to the individual items. 
Next to each item’s median5 we find the Kolmogorov–Smirnoff results. 
We focus our discussion on items that differ significantly between the 
regions and those items where either region scores below 4, as indicated 
in bold.6 Both regions are well endowed with respect to factor condi-
tions, the sole exception is the item “low cost of energy” where both 
regions (and especially East Flanders) score at or below average (defined 
here as an overall score of 4 or below). Although this result is not too 
surprising in a Western-European context, the fact that both regions 
face this issue could perhaps induce future cooperation in this regard. 
This incentive would be especially large in case a solution is sufficiently 
footloose. Turning to the Kolmogorov–Smirnoff results, we observe that 
the regions report significantly different results for 7 items. Whereas 
Zeeland scores better with respect to the availability of land and price 
of land and property, and the general quality of the environment, East 
Flanders has a significantly better educational, medical, and cultural 
infrastructure, and an overall higher prestige. Of final note is the item 
“relations/cooperation with knowledge institutions,” where Chi-square 
results reveal a significant difference7; a quarter of the respondents in 
Zeeland gave this item low score (3 or below) compared to 3 cases in 
East Flanders. As such, we can conclude that East Flanders seems signif-
icantly better endowed, at the very least for a large subgroup. In sum-
mary then, while “basic” factor conditions necessary for the normal, 
day-to-day operations of a firm, the two regions are (statistically) almost 
identical; there are a number of differences in the social and economic 
infrastructure. Since such matters are largely within the purview of gov-
ernments to determine through their policy choices, in principle it is 
possible to reduce or eliminate these differences if the political will to 
do so exists.

7At the 1% level.

5Due to the ordinal nature of the data only median scores will be reported.
6At the 10% level.
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Table 3  Factor conditions (endowment)

Endowment—Factor 
conditions

Median Kolmogorov–Smirnoff

Item Flanders Zeeland Value Assymp. Sig 
(2-sided)

Presence of important 
raw materials/inputs

4.0 5.0 .314 1.000

Availability of higher 
educated labor

5.0 4.5 .620 .837

Availability of lower 
educated labor

4.0 5.0 1.072 .201

Low cost of energy 3.0 4.0 .523 .947
Low cost of 

information
6.0 6.0 .203 1.000

Presence telecom 
infrastructure

7.0 6.0 1.200 .112

Presence transport 
infrastructure

(road, water, rail, air)

6.0 6.0 .579 .891

Proximity of airport/
seaport

6.0 6.0 .516 .953

Access to financial 
institutions/capital

6.0 6.0 .492 .969

Availability of land for 
expansion

4.0 6.0 1.701 .006

Attractive prices land/
property

4.0 5.0 2085 .000

Local presence of 
technology

5.0 5.0 .544 .928

Good climate R&D 5.0 5.0 .483 .974
Presence of institutions 

for higher education
6.0 5.0 2.094 .000

Quality of education 
and health care

6.0 5.0 2.030 .001

Relations/cooperation 
with knowledge 
institutions

6.0 5.0 1.021 .249

Presence of recreation/
culturally important 
environment

6.0 5.0 1.400 .040

General quality of the 
environment

5.0 6.0 1.500 .022

Tolerance and cultural 
diversity

5.0 5.0 .392 .998

Prestige of the location 5.0 4.0 1.484 .024
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7	� Demand Conditions

The second dimension in Porter’s diamond framework is demand, split 
into three different, interacting parts: composition, size, and inter-
nationalization (Porter 1990a: 86). Thus, we included all items that 
dealt with demand directly or indirectly (e.g., the presence of big and 
small firms). In addition, “presence of constructive stakeholders” was 
included, as their needs and feedback may induce a firm to innovate or 
improve operations. Finally, the scores for “low wages” were reversed in 
that a score of 1 became 7, 2 became 6, etc. The reason is that according 
to Porter, higher wages allow consumers more choice and allow them 
to be more critical of the products they buy, which in turn may induce 
more innovation within the firm. Related to this reasoning is that a 
higher income makes innovative products affordable.

Table 4 reveals that East Flanders is relatively better endowed with 
respect to demand conditions. Not only is the region better endowed 
with respect to proximate strategic demand, wages are also higher. 
Finally, though not significantly different, Zeeland scores below average 
with respect to the growth potential of demand. The results reported 
in Table 4 are somewhat surprising since given the very compact 
nature of the combined region (whose total area is smaller than some 

Table 4  Demand conditions (endowment)

Endowment—Demand 
conditions

Median Kolmogorov–Smirnoff

Item Flanders Zeeland Value Assymp. Sig 
(2-sided)

Proximity of strategically 
important demand

6.0 4.0 1.466 .027

Growth potential of strate-
gically important demand

4.0 3.0 .581 .889

Low wages 4.0 3.0 1.633 .010
Presence of constructive 

stakeholders
5.0 5.0 .600 .864

Presence of big firms 
(competitors/clients)

5.0 5.0 .388 .998

Presence of many small 
firms (competitors/clients)

5.0 5.5 .318 1.000
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of the world’s major metropolitan agglomerations) one might have 
expected that demand and labor prices would be more homogeneous. 
Apparently, no or little arbitrage occurs between the two regions.

8	� Related and Supporting Industries

Both related and supporting industries may confer competitive advan-
tage to firms in their surroundings through coordination throughout 
the value chain and world-class output, respectively (Porter 1990a: 
104). As a result, we included all factors that dealt with the presence of 
firms and their interaction as in Table 5. Although some of these items 
have been discussed above, they were included again to provide insight 
into this specific factor of Porter’s diamond.

Table 5 reveals that the two regions score moderately well and 
do not differ significantly with the exception of the “local pres-
ence of similar firms,” where East Flanders scores significantly better. 
However, it should be noted that these measures of cooperation and 
interaction seem to be primarily local, rather than interregional. Since, 
next to the asking after the endowment and importance of various 
items, also included in the survey was the question that “Indicate, on 

Table 5  Related and supporting industries (endowment)

Endowment—Related and 
supporting industries

Median Kolmogorov–Smirnoff

Item Flanders Zeeland Value Assymp. Sig 
(2-sided)

Presence of big firms 
(competitors/clients)

5.0 5.0 .388 .998

Presence of many small firms 
(competitors/clients)

5.0 5.5 .318 1.000

Presence of important 
suppliers

4.0 5.0 .765 .602

Relations/cooperation with 
local firms

6.0 5.5 .568 .904

Local network/social ties 
management in the region

6.0 6.0 .686 .734

Local presence similar firms 5.0 4.0 1.225 .100
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the basis of a 7-point Likert scale (ranging from not at all to excel-
lent) how well East Flanders and Zeeland operate as a unified region.” 
The response was overwhelmingly negative with a median score of 
2. Moreover, only 17.20% of the respondents indicated that East 
Flanders and Zeeland operate well or very well (scores 5 and 6) as a 
unified region. Although more respondents in Zeeland were positive 
than those from East Flanders (22% versus 12, 20%), this difference is 
not significant.

9	� Strategy, Structure, and Rivalry

The fourth component of Porter’s diamond consists of firm strategy, 
structure, and rivalry. No strategy or way of management is univer-
sal, and according to Porter firms succeed if an optimal match can be 
found between an industry’s competitive advantages and the national 
environment (Porter 1990a: 108). Rivalry is considered to be among 
the more (if not most) important factors affecting competitive 
advantage, as “Competitive advantage emerges from pressure, chal-
lenge and adversity…” (Porter 1990a: 174). In addition, it is argued 
that geographic proximity increases the pressure of rivalry by making 
it both more personal and more relevant since a proximate similar 
firm makes use of the same pool of resources, thus eliminating the 
excuse that competitors profit from an unfair (local) advantage. As 
noted above, with the exception of “historic success,” all items in this 
dimension have been discussed. As such, only “prestige” and “local 
presence similar firms” differ significantly between the regions.

The last two dimensions in Porter’s framework are chance and the 
government. For obvious reasons, chance was not included in our sur-
vey, while Porter suggests the role of the government should merely be 
to support a healthy competitive environment. However, in Moon et al. 
(1995) it is suggested that the government should actually be seen as a 
fifth factor in Porter’s model, and should be placed in the center of the 
diamond (Moon et al. 1995: 111). Following this line of reasoning, the 
government as a fifth factor is analyzed below.
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10	� Government

The government, in Porter’s diamond, affects all the dimensions above and 
can do so positively or negatively. “Government’s proper role is as a cata-
lyst and challenger…” (Porter 1990b: 86). Generally speaking, the more 
difficult the local environment (within reasonable bounds), the more firms 
will be forced to innovate, which in turn allows firms to compete much 
more successfully abroad. In fact, the literature on innovation and compe-
tition has advanced the idea of an inverted U-shaped relationship between 
these two variables (Aghion et al. 2005). Our dimension thus contains all 
factors pertaining to government action. Stability, efficient government, 
openness, and membership of a trade bloc are all considered to have a pos-
itive impact on competitiveness while favorable regulations are considered 
to have a negative impact. Put differently, the task of the government is to 
provide an environment conducive to business, i.e., where the market fully 
functions. Therefore, we have reversed the item scores that explicitly ask 
after favorable regulations (see Table 1) so that 1 = 7, etc.

Table 6 reveals that the scores for this dimension vary somewhat and 
although lower than the other dimensions are sufficient overall, with an 
attractive work environment as a notable exception. Thus, respondents 
from both regions found that their work environment was quite attractive 

Table 6  Government scores (endowment)

Endowment—Government Median Kolmogorov–Smirnoff
Item Flanders Zeeland Value Assymp. Sig 

(2-sided)

Attractive work environment 
w.r.t. labor laws/unions

3.0 3.0 .645 .800

Political stability 5.0 5.5 .772 .590
Efficient government 4.0 4.0 .600 .864
Favorable policy/support w.r.t. 

location or expansion
4.0 3.0 .768 .597

Favorable tax rates and related 
regulations

4.0 3.0 1.713 .006

Member of a trade bloc 6.0 7.0 .707 .699
Favorable corporate regulations 4.0 4.0 .430 .993
Degree of openness/interna-

tionalization of the region
5.5 4.0 1.192 .117
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regarding labor laws and unions, which indicates little pressure on firms. 
In addition, with respect to policy support for expansion and tax issues, 
Zeeland is more forthcoming than East Flanders, significantly so regard-
ing taxes. Further, Zeeland scores significantly better with respect to polit-
ical stability, while East Flanders is considered slightly more open.

Having compared the individual items within each dimension, we 
now turn to constructing a diamond for each of the two regions by 
making use of the methodology in Moon et al. (1998). Thus, for each 
dimension a so-called dimensional competitiveness index is constructed 
according to the following formula:

Where I is the dimensional competitiveness index, d denotes the indi-
vidual dimension, j denotes the region, i denotes the item, and α 
denotes the median item score as presented in the tables. The index 
ranges from 14.3 to 100, where the former indicates that one region has 
a score of 1 for all items of that dimension while the other has a score 
of 7. A score of 100 indicates that a region scores equally well or higher 
for each item of that dimension. This index, therefore, does not indicate 
how well a region scores in general but only provides information as to 
how well one region scores relative to the other. As noted above, our 
diamonds are constructed with the government as a fifth factor.

Figure 1 reveals that overall neither region has a major advantage 
on any dimension, with the exception of demand conditions, where 
East Flanders scores much better. In addition, East Flanders is bet-
ter endowed with respect to the government and strategy, structure 
and rivalry. However, these differences should not be exaggerated, as 
Zeeland still scores above 85 on each dimension, which indicates that 
the region scores as well, if not better on various individual items, as 
seen above. More interesting, therefore, are the differences in rela-
tive strengths and weaknesses. Whereas East Flanders obtains its high-
est score for demand conditions and its lowest on factor conditions, 
Zeeland scores best with respect to related and supporting industries 

(1)Id,j =







�
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and worst with respect to demand conditions. In addition, when com-
paring the dimensions individually no region dominates the other, i.e., 
surpasses it on all dimensions. Perhaps most surprising is the higher 
score for Zeeland regarding factor conditions since, as discussed above, 
East Flanders scores significantly better on various individual items. 
Also, the higher score for Zeeland with respect to related and sup-
porting industries seems counterintuitive after the discussion above, 
although the relative scores do not differ much. Finally, summing the 
individual dimensional competitiveness indices while assuming that 
each dimension carries equal weight, East Flanders scores 96.43 while 
Zeeland scores 91.64. Overall, then, we can state that East Flanders is 
relatively better endowed than Zeeland, if only slightly so. In addition, 
the two are more like than unlike as only 15 of 39 items differed signif-
icantly. However, East Flanders generally scores better for items where a 
significant difference exists.

It would be premature, however, to proclaim that East Flanders is 
the stronger region, and that Zeeland will most likely lose from inte-
gration over the longer term. The analysis only focuses on how well 
the two regions are endowed and does not address whether what is 
offered by the regions is what is needed by the firms and vice versa. As 
a result, not all items will be equally important and neither can it be 
expected that the supply (endowment) and demand (importance) of 
all items will be in exact balance. Moreover, although the firms pres-
ent in the two regions have invested there, or at least did not decide 
to relocate, a gap may well exist between the optimal (or desired) and 

Fig. 1  Diamonds based on median scores (endowment)
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actual configurations of location factors. In this section, we therefore 
try to identify the most important gaps by making use of the impor-
tance scores for each question. In this section, we follow a similar pat-
tern as above; after a short discussion of the most important differences 
between the regions, we construct “ideal” regional compositions, i.e., 
the optimal configuration of location aspects. It should be kept in mind 
that we have relabelled the results of some questions as in the diamond 
above.

Table 7 identifies that the only difference between the regions 
lies with the importance associated with recreation and a culture in 
Zeeland. In addition, the Chi-square results reveal significant differences 
with respect to the presence of raw materials and the availability of land. 
In East Flanders, 40% of respondents discounted the importance of raw 
materials against 60% in Zeeland, which also explains the below average 
scores in the table. Regarding the availability of land, these percentages 
were 20% and 40%, respectively. Finally, we observe a low importance 
attached to financial institutions/capital; perhaps the excellent transpor-
tation infrastructure and communications in the region have lessened 
the importance of distance in these areas (Table 7).

With respect to demand conditions, see Table 8, it is clear that East 
Flanders attaches significantly more importance to the growth poten-
tial of demand and to some extent also its proximity. This latter result 
is confirmed by the Chi-square analysis that reveals a significant differ-
ence between the regions: Whereas almost 80% of respondents from 
Flanders value proximate demand, less than 60% do so in Zeeland. It 
should be noted, however, that respondents from Zeeland do signif-
icantly differ with their counterpart from East Flanders regarding the 
presence of small firms; 70%, respectively, 50% found this issue to be 
somewhat to very important. Thus, although Zeeland is not indifferent 
to demand conditions, it is clear that East Flanders is more preoccu-
pied with this issue. The low score for high wages (low wages recoded) 
therefore seems somewhat surprising. It may indicate that firms from 
both regions are more active in a business-to-business rather than a 
business-to-consumer environment. Support for this hypothesis can be 
found with the high scores attached to the presence of big and small 
firms, especially so in case of Zeeland.
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In Table 9, we observe again high scores with respect to the busi-
ness-to-business environment. However, Zeeland attaches virtually no 
importance to either the presence of suppliers or similar firms in con-
trast to respondents from East Flanders.

As indicated above, the dimension strategy, structure, and rivalry 
does not contain other items but the historic success of the region, and 
as above, no significant difference exists between the regions.

Table 7  Factor conditions (importance)

Importance—Factor conditions Median Kolmogorov–Smirnoff
Item Flanders Zeeland Value Assymp. Sig 

(2-sided)

Presence of important raw 
materials/inputs

3.0 2.0 1.015 .254

Availability of higher educated 
labor

5.0 5.0 .745 .635

Availability of lower educated 
labor

6.0 6.0 .958 .318

Low cost of energy 6.0 6.0 .730 .661
Low cost of information 6.0 6.0 .473 .979
Presence telecom infrastructure 6.0 6.0 .600 .864
Presence transport infrastructure 

(road, water, rail, air)
7.0 7.0 1.031 .239

Proximity of airport/seaport 6.0 6.0 .400 .997
Access to financial institutions/

capital
3.0 4.0 .798 .548

Availability of land for expansion 6.0 5.0 .800 .544
Attractive prices land/property 5.5 6.0 .553 .919
Local presence of technology 4.0 5.0 .700 .711
Good climate R&D 4.0 5.0 .828 .499
Presence of institutions for higher 

education
5.5 6.0 .300 1.000

Quality of education and health 
care

6.0 6.0 .201 1.000

Relations/cooperation with knowl-
edge institutions

5.0 4.0 .581 .889

Presence of recreation/culturally 
important environment

4.0 6.0 1957 .001

General quality of the environment 6.0 6.0 1.000 .270
Tolerance and cultural diversity 5.0 5.0 .534 .938
Prestige of the location 5.0 5.0 .459 .984
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Two important observations can be made with respect to the govern-
ment. The first is that all recoded variables have a median score of 2, which 
implies that our respondents were virtually unanimous in the importance 
attached to government support. This in turn implies that the government 
is valued as a partner rather than as a challenger. A second observation is 
that respondents from East Flanders attach significantly more impor-
tance to favorable tax rates and regulations than their counterparts from 

Table 8  Demand conditions (importance)

Importance—Demand 
conditions

Median Kolmogorov–Smirnoff

Item Flanders Zeeland Value Assymp. Sig 
(2-sided)

Proximity of strategically 
important demand

6.0 4.5 1.200 .112

Growth potential of strate-
gically important demand

6.0 5.0 1.253 .087

Low wages 2.0 2.0 .479 .976
Presence of constructive 

stakeholders
6.0 6.0 .575 .895

Presence of big firms 
(competitors/clients)

6.0 6.0 .272 1.000

Presence of many small 
firms (competitors/clients)

5.0 6.0 .975 .297

Table 9  Related and supporting industries (importance)

Importance—Related and sup-
porting industries

Median Kolmogorov–Smirnoff

Item Flanders Zeeland Value Assymp. Sig 
(2-sided)

Presence of big firms 
(competitors/clients)

6.0 6.0 .272 1.000

Presence of many small firms 
(competitors/clients)

5.0 6.0 .975 .297

Presence of important suppliers 5.0 3.0 .681 .742
Relations/cooperation with local 

firms
6.0 6.0 .296 1.000

Local network/social ties man-
agement in the region

6.0 6.0 .252 1.000

Local presence similar firms 4.0 2.0 1.006 .263
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Zeeland.8 Taking all these results together, and using Eq. (1), we can now 
construct optimal diamond configurations, as depicted (Fig. 2).

The diamonds above expose rather large differences between the 
two regions with respect to the importance associated with the var-
ious dimensions. A first observation is the discrepancy between 
East Flanders, whose dimension scores are more or less similar, and 
Zeeland, whose dimension scores vary more widely. Second, as with 

Fig. 2  Diamonds based on median scores (importance)

Table 10  Government

Importance—Government Median Kolmogorov–Smirnoff
Item Flanders Zeeland Value Assymp. Sig 

(2-sided)

Attractive work environment 
w.r.t. labor laws/unions

2.0 2.0 .500 .964

Political stability 6.0 6.0 .670 .760
Efficient government 6.0 6.0 .500 .964
Favorable policy/support w.r.t. 

location or expansion
2.0 2.0 .664 .770

Favorable tax rates and related 
regulations

2.0 2.5 1324 .060

Member of a trade bloc 6.0 6.0 .600 .864
Favorable corporate regulations 2.0 2.0 .365 .999
Degree of openness/internation-

alization of the region
6.0 6.0 .199 1000

8Given that favourable tax rates are a recoded variable, a lower score indicates that favourable tax 
rates are considered less important to the firm.
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the endowment diamonds, the relative interests and disinterests of the 
two regions differ with East Flanders scoring highest for the government 
and lowest for factor conditions, while Zeeland scores highest for the 
government and lowest for related and supporting industries. A final 
observation is that Zeeland scores comparatively better with respect to 
factor conditions and especially the government. However, this relative 
importance should not be exaggerated, as Table 10 reveals that the two 
regions are in fact virtually identical in each respect, except for favora-
ble tax rates where Zeeland scores significantly better. In sum, the two 
regions hardly differ with respect to their desires, as evidenced by only 6 
significant item differences.

11	� Opportunities to Improve  
Local Conditions

In an ideal world, the conditions available to firms would exactly match 
what they needed, with no resources expended providing unnecessary 
conditions and none spared where their provision was economically 
rational. How close does this region come to the ideal? We examine this 
question by first dividing the respondent’s median endowment score per 
item by its respective importance score, to obtain new scores ranging 
from 1/7 to 7. The idea is that a score of 1, i.e., an item is equally val-
ued as it is locally present, represents an optimal situation. Any devia-
tion from this optimum results in scores that are either above 1, which 
indicates that a region is relatively better endowed than considered nec-
essary, or in scores below 1 which indicates that a region is underen-
dowed regarding that specific item. The latter may point to a problem 
(or competitive disadvantage) while the former could be exploited as a 
competitive advantage if it is valued by firms other than those currently 
in the location. The table provides a schematic.

In Table 11, importance scores can be found on the vertical axis 
while endowment scores can be found on the horizontal axis. Each 
score can be placed in one cell of this schematic. The shaded areas repre-
sent the optimal configurations as discussed above. Above this “optimal 
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line,” we find combinations where local endowment exceeds the impor-
tance placed on it by existing firms. These may be areas from which 
resources can be redeployed, or efforts targeted to attract firms that 
will value these characteristics. Finally, and perhaps most important to 
policymakers and firms alike, the area below the optimal line captures 
items where the region is underendowed. The items in this area repre-
sent competitive disadvantages in the region. As before, we first provide 
an overview of the median scores of the various items and the chi-square 
results. It should be noted that rather than comparing a high with a low 
group, in the following analysis we compare the surplus with the deficit 
group. Thus, all scores below 1 (endowment scores lower than impor-
tance) are allocated to the deficit group while scores above 1 are allo-
cated to the surplus group.9

From Table 12, various observations can be made. The first is that 
although the regions differ significantly in 7 out of 20 respects, only 
3 items could potentially be used to overcome a shortage in the other 
region. As such these represent opportunities for joint policy, espe-
cially regarding the low cost of energy which is the direct shortage 
faced by both regions. Other opportunities for cooperation lie with a 
shared shortage for lower educated labor and the transport infrastruc-
ture which at least in case of labor attraction would be desired due to 
the ease of crossing the border to work in the other region. Another 

Table 11  Distribution of item scores

9Thus, all scores equal to 1, i.e., cases where a respondent indicates that an item is as present as 
desired are left out of the analysis.
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area of cross-border activity identified in the table is that of land and 
property, where Zeeland has both more land and (possibly as a result) 
more attractive prices. It is somewhat surprising that these differences 
are significant given a lack of formal barriers to economic activity in the 
European Union. As a result, here another opportunity exists for pol-
icymakers to cooperate, as location/expansion in Zeeland allows for 
additional growth that could spill over to the region as a whole. Finally, 

Table 12  Divided scores for factor conditions

Divided scores—Factor conditions Median Kolmogorov–Smirnoff
Item Flanders Zeeland Value Assymp. Sig 

(2-sided)

Presence of important raw 
materials/inputs

1.0 1.0 .888 .409

Availability of higher educated 
labor

0.9 1.0 .714 .687

Availability of lower educated labor 0.8 0.9 .449 .988
Low cost of energy 0.6 0.7 1.270 .080
Low cost of information 1.0 1.0 .808 .531
Presence telecom infrastructure 1.0 1.0 1.300 .068
Presence transport infrastructure 

(road, water, rail, air)
0.9 0.9 .774 .588

Proximity of airport/seaport 1.0 1.0 .516 .953
Access to financial institutions/

capital
1.2 1.3 .788 .564

Availability of land for expansion 1.0 1.2 1.680 .007
Attractive prices land/property 0.8 1.0 1.637 .009
Local presence of technology 1.0 1.0 1.097 .180
Good climate R&D 1.0 1.0 .966 .308
Presence of institutions for higher 

education
1.1 1.0 1.807 .003

Quality of education and health 
care

1.0 0.8 1.535 .018

Relations/cooperation with knowl-
edge institutions

1.0 1.0 .598 .866

Presence of recreation/culturally 
important environment

1.5 1.0 2.900 .000

General quality of the environment 1.0 1.0 .500 .964
Tolerance and cultural diversity 1.0 1.0 .640 .807
Prestige of the location 1.0 1.0 1.148 .143
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the Chi-square analysis revealed that the two regions differ significantly 
with respect to the presence of raw materials (identified by 20% of 
the respondents in East Flanders as a shortage versus 10% in Zeeland) 
and the presence of technology (a shortage according to 12% in East 
Flanders versus 40% in Zeeland). Although the latter observation seems 
to match with the observed significant deficit in Zeeland regarding 
health care and education, further research has revealed that Zeeland’s 
identified deficit lies with the former rather than the latter. Since, as 
Zeeland is a rather low-density region, longer distances must be trav-
elled to receive specialized care (Table 13).

With respect to demand, the regions face identical problems in the 
form of a lack of growth potential of demand and a lack of construc-
tive stakeholders. Given that East Flanders has a significant surplus 
with respect to high wages; further support can be found for our ear-
lier hypothesis that firms in our sample are especially active in a busi-
ness-to-business environment. It is therefore important to both regions 
to attract/develop new demand in this segment, and again due to the 
possible lack of regional integration, greater cooperation may be in 
the best interest of all. With respect to the dimensions related and 

Table 13  Divided scores for demand conditions

Divided scores—Demand 
conditions

Median Kolmogorov–Smirnoff

Item Flanders Zeeland Value Assymp. Sig 
(2-sided)

Proximity of strategically impor-
tant demand

1.0 1.0 .777 .582

Growth potential of strategically 
important demand

0.7 0.8 .881 .420

Low wages 2.0 1.0 1.429 .034
Presence of constructive 

stakeholders
0.9 0.8 .500 .964

Presence of big firms (competitors/
clients)

1.0 1.0 .348 1.000

Presence of many small firms 
(competitors/clients)

1.0 1.0 .883 .417
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supporting industries, and strategy, structure and rivalry, no deficits 
were identified and the two regions did not differ significantly on any 
item. The respective tables are therefore omitted from this chapter.

Finally, the results of the fifth and last dimension are not very sur-
prising and are in line with previous observations. Simply put: the 
governments in both regions are perceived as inefficient and too little 
forthcoming with respect to policy and regulations, especially in East 
Flanders. Although from a regional competition view a strict govern-
ment may be desirable, the significant differences in regulatory environ-
ment could possibly induce relocation from East Flanders to Zeeland 
(especially given a lack of formal borders and the availability of attrac-
tively priced property) or a race to the bottom with all its undesirable 
side effects. Although cooperation would be infeasible in many areas 
due to national regulations, perhaps best practices can be exchanged. 
Finally, we note the significant deficit with respect to the openness of 
the region in Zeeland (Table 14).

Summarizing, perhaps the most surprising observation is that the two 
regions face nearly the same deficits, with nearly identical top 3 items, 
as shown below. The table was constructed by ranking all items with a 
score below 1, with the lowest score noted first and then descending 
(Table 15).

Table 14  Divided scores for government

Divided scores—Government
Item Flanders 

(Median)
Zeeland 
(Median)

Chi-square 
value

Probability 
(df: 1)

Attractive work environment 
w.r.t. labor laws/unions

1.50 1.33 2.901 0.089

Political stability 1.00 1.00 0.912 0.340
Efficient government 0.69 0.67 0.005 0.944
Favorable policy/support w.r.t. 

location or expansion
2.00 1.50 3.280 0.070

Favorable tax rates and 
related regulations

2.00 1.33 12.875 0.000

Member of a trade bloc 1.00 1.00 1.904 0.168
Favorable corporate 

regulations
2.50 2.00 0.793 0.373

Degree of openness/interna-
tionalization of the region

1.00 0.83 4.797 0.029
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12	� Conclusion

In this chapter, we have established that East Flanders and Zeeland, two 
adjacent regions located in the European blue banana, are more like 
than unlike. However, from the perspective of business, a number of 
differences exist, many of which are in areas typically under direct gov-
ernment jurisdiction, such as social and physical infrastructure. Clearly 
these are areas where greater intergovernmental coordination could 
result in a lessening of perceived differences, assuming these differences 
are not important reflections of different local values in the two regional 
populations.

The continued importance of differences in competitive conditions 
between the two regions, whose border has become almost invisible, 
suggests that researchers must carefully consider the impact of borders, 
as well as simple physical distance, when studying externalities or the 
clusters to which they may give rise.

As for policymakers, when asked whether the two regions operate as 
a unified whole, the median score of respondents in both regions was 2. 
Thus, managers in either region do not support this proposition, despite 
decades of intergovernmental efforts to reduce the obstacles posed by 
barriers. This suggests that if we do want to see borders truly become 
irrelevant, high-level intergovernmental efforts need to be supplemented 
by greater coordination at the local level by both the public and pri-
vate sectors. Managers, for example, could improve local conditions by 
exchanging best practices and pooling resources to try and attract new 
demand to the combined region (e.g., through joint presentations at 

Table 15  Shared deficits

East Flanders Zeeland

Low cost of energy Efficient government
Efficient government Low cost of energy
Growth potential of strategically 

important demand
Growth potential of strategically 

important demand
Availability of low educated labor Presence of constructive stakeholders
Presence of transport infrastructure 

(road, water, rail, air)
Presence transport infrastructure 

(road, water, rail, air)
Presence of constructive stakeholders Availability of low educated labor
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investment fairs). If such local integration efforts are needed even in a 
region that seems otherwise so homogeneous, they are likely to be even 
more urgent where differences are greater.

Borders will continue to matter, it seems, until and unless deliberate 
efforts are made to identify and eliminate the last vestiges of their subtle 
and lingering influence.

13	� Limitations and Directions for Future 
Research

This study suffers from 3 main limitations. First, although much effort 
was expended to contact the most important actors in both regions so 
as to gain sufficient insight into the nature of the interactions between 
the regions, our sample is relatively small precluding more in-depth anal-
ysis of the respondent’s sentiments and perceptions. Second, in our anal-
ysis we make no distinction between firms based on their size or their 
nationality. That is, it may be that large, international or multinational 
enterprises in the region have different perceptions than those shared by 
smaller firms. For example, due to the former’s experience in international 
affairs, local barriers may seem less daunting. Related to this observation, 
is that changes in ownership and especially changes in the nationality of 
the owners (e.g., Arcelor became part of an Indian conglomerate or Volvo 
that was acquired by a Chinese firm) may have a dramatic impact in how 
the region is perceived by the firm. A final shortcoming is that we did not 
address differences in the underlying rationale for investing in the region. 
That is, there are likely significant differences in perception between mar-
ket-seeking purposes and resource-seeking firms.

In addition to these limitations, several other directions for future 
research can be identified. First, research into interregional clusters 
and cooperation is still rather limited. This is an important gap in our 
knowledge and addressing this issue would be welcome as many oppor-
tunities, both financial and other, can be unlocked if we understand 
why interregional cooperation does or does not occur. Second, the orig-
inal research was carried out over 5 years ago and the region has seen 
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substantial change since then. It may therefore be interesting to revisit 
respondents to determine whether, to what extent and in what way per-
ceptions and endowments have changed if at all.

The reader may be interested to know that the study underlying 
this chapter has resulted in the creation of a cross-border organization 
that aims at fostering (further) cooperation between firms from East 
Flanders and Zeeland. Principal participants in this organization are 
the chambers of commerce of both regions and the employee organiza-
tions from both ports. One major aim of the organization is the devel-
opment of a joint vision with regard to infrastructure and port-related 
issues. In the longer run, however, the organization aims at developing a 
cross-border master plan for the entire Canal Zone. Clearly, the partic-
ipants feel that strength comes from unity, as evidenced by the subtitle 
of the first joint research document: “From disparate positions to more 
integration” (translated from Dutch). In the shorter term and in rec-
ognition of the existing lack of integration, however, various initiatives 
are being deployed to overcome information obstacles to operate in the 
other region. In addition, communication between firms is being fos-
tered while a joint agenda of issues is being presented to policymakers in 
both regions.
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1	� Introduction

Ports currently face an environment characterized by increased scale of 
carriers and vessel sizes, stakeholder opposition to port expansion, and 
heavy regulation. Therefore, ports are preparing strategic responses.  
A possible response could entail the development of strategic partner-
ships, or any form of collaboration, which could allow them to obtain 
one or more competitive advantages through more or alternative com-
binations of unique resources. This assumes of course that the specific 
type of collaboration does not lead to such a (low) level of competition, 
conflicting with antitrust regulation (Suárez-Alemán et al. 2017).

Two types of collaboration exist: vertical and horizontal collabora-
tion. The former refers to collaboration along the supply chain or in  
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the case of ports logistics chain, and which could also be termed “coor-
dination.” The latter refers, alternatively, to collaboration along a port 
range or between (competing) ports, also termed “cooperation” or 
“co-opetition” (Song 2003; Brooks et al. 2009). In this paper, we focus 
on port coordination and analyze its potential impact on creating more 
or new competitive advantages for the integrated port. Ports engage in 
coordination efforts, as they need to have a competitive advantage in 
contestable hinterlands (De Langen 2008). In fact, ports compete to a 
large extent by the efficiency and effectiveness of their hinterland net-
works (Robinson 2002; Notteboom and Rodrigue 2005). We divided 
the geographical scope of a port’s coordinated or integrated network 
into respectively, from near to remote, three extents: proximate inland 
terminals, dry ports, and inland navigation terminals or hubs. A land-
lord port authority, although it has limited influence, can introduce var-
ious coordination mechanisms to influence the conditions under which 
hinterland transport networks work (Van der Horst and De Langen 
2008; De Langen 2008). As put forward by Brooks et al. (2009: 40) 
research on port collaboration should look on “what makes for successful 
cooperative activities. ” In addition, it is also interesting to look at cases 
where no substantial positive result occurs from collaborative efforts. In 
fact, ports may well enter into specific forms of collaboration without 
contemplating if such efforts will indeed result in positive outcomes.

We take an extended resource-based view perspective (McEvily and 
Zaheer 1999; Lavie 2006) to study the competitive advantages of an 
integrated port cluster. We apply the framework on the case of the port 
of Antwerp. The contributions of the study are twofold: first, the pres-
ent study aims to determine empirically, based on an extended version of 
Porter’s (1990) “diamond” framework, and on new data, the determinants 
of the competitive advantage of the Antwerp port cluster as compared to 
its rivals. Second, we compare the sources of competitive advantage found 
in the original value chain of ports based on the competitiveness matrix 
of Haezendonck et al. (2000) with the more relevant matrix today, given 
the integration of the port into its hinterland, and which is applied in 
this paper. Based on the vertical collaboration focus, we will analyze what 
could, or should drive port collaboration, and how an extension of a port’s 
vertical boundaries actually impacts its competitiveness.
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The structure of the study is as follows: in Sect. 2 we discuss the lit-
erature regarding competitive advantages of ports and the extension 
toward the hinterland. After that, Sect. 3 focuses on the adopted meth-
odology. Results are provided in Sect. 4 and discussed in Sect. 5, before 
offering conclusions and policy recommendations in Sect. 6. Section 7 
finally entails the limitations and recommendations for future research 
of the study.

2	� Literature Review

2.1	� Competitive Advantages of Ports

The resource-based view (RBV) theory defines that competitive advan-
tages can be created if a firm is successful in the creation of a strategy 
that is based on resources that are difficult to be duplicated by a com-
petitor (Barney 1991; Wernerfelt 1984). Such resources can be “assets, 
capabilities, organizational processes, firm attributes, information, knowl-
edge, etc. controlled by a firm ” (Barney 1991: 101). In order to be a 
potential source of competitive advantage, an underlying resource bun-
dle must be rare, valuable, inimitable, and non-substitutable. Only if a 
unique bundle of resources is formed, perceived as valuable by custom-
ers and consciously deployed in a focal firm’s strategy, can it be regarded 
as a competitive advantage. However, we must also note that once a 
competitive advantage has been attained, its sustainability in the longer 
run is not guaranteed (Barney 1991: 103).

Although various valid and complementary models exist to analyze 
competition and competitiveness of ports, such as a game-theoretical 
approach (applied by e.g., Anderson et al. 2008), ports co-optition (e.g., 
Heaver et al. 2001; Song 2003), multicriteria analysis (e.g., Teng et al. 
2004), and review studies leading to modeling frameworks for port 
competition have been conducted (e.g., Wan et al. 2018), the resource-
based view has, for almost two decades now, proven its relevance and 
impact in (trans)port studies. Haezendonck et al. (2000) were the first 
to empirically analyze the competitive advantages of a seaport through 
the development and analysis of a matrix, by which they identified  
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the port of Antwerp’s competitiveness determinants. The matrix had on 
the horizontal axis the functional activities of the port from a logistics 
chain perspective (Cooper 1994), and on the vertical axis the resources 
as derived from the extended “diamond” framework of Porter. The 
extended “diamond” framework incorporates “government” as a fifth 
key element next to the four original elements of the diamond frame-
work, which are: factor conditions, demand conditions, related and sup-
porting industries and firm strategy, structure and rivalry (Porter 1990).

Later, Gordon et al. (2005) have applied the resource-based view to 
study the competitive advantage of the Port of Singapore (PSA) and 
Acosta et al. (2007) have analyzed the competitiveness of the Algeciras 
port using the extended diamond of Porter. Besides the interesting 
port-related findings, Gordon et al. (2005) propose that managers 
should, in their pursuit of attaining a superior yet sustainable compet-
itive edge, not only consider the resources internal to the organization 
but also identify external resources, and furthermore develop internal 
resources that can build on those external resources, which relate to the 
earlier idea of “dynamic capabilities” developed by Teece et al. (1997). 
Through a continuous interaction of both types of resources, a com-
petitive advantage could be sustained for a firm. Acosta et al. (2007) 
included all the institutions and companies involved in the containeri-
zation process, but those were not explicitly integrated in the port clus-
ter from the port authority’s perspective.

Interestingly in this context, McEvily and Zaheer (1999) put forward 
that the resource-based view can be extended to the network level or a 
cluster of organizations. A cluster can be defined as “geographic con-
centrations of interconnected companies, specialized suppliers, service 
providers, firms in related industries, and associated institutions (e.g. 
universities, standards agencies, trade associations) in a particular field 
that compete but also cooperate” (Porter 2000: 15). Network resources 
are then those resources, which are external to the focal firm but are 
embedded in the network, and offer strategic opportunities to influ-
ence the value of the focal firm (Lavie 2006). In line with Lavie (2006), 
Wassmer and Dussauge (2011), and Jans (2016), in combination with 
the previously stated findings of Teece et al. (1997), and Gordon et al. 
(2005), we follow the idea that the cluster environment offers the focal 
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organisation an environment where network resources can be combined 
with the non-shared resources of the firm in a unique way, offering 
potential for new competitive advantages. In this way, performance het-
erogeneity can still exist, and in optimal cases a cluster firm would have 
superior performance relative to a non-cluster firm (Jans 2016).

2.2	� Port Collaborative Network as Extended  
Resource Base

In general, inter-organizational alliances have risen in popularity since 
the 80s (Gulati 1998; Gulati et al. 2000; Hagedoorn 1993, 1995; Lavie 
2006). Collaborative agreements can take many forms with the inter-or-
ganizational dependence, varying from negligible, e.g., in start-up assis-
tance agreements or technical training, to high, e.g., co-production of 
goods or services or technology or equity joint ventures (Contractor 
and Lorange 1988; Song 2003). Two more general types of collabora-
tion occur in the ports industry: vertical and horizontal collaboration. 
The former type refers to collaboration along the supply chain. This 
type of collaboration is also referred to as “coordination.” The latter 
type refers, alternatively, to collaboration along a port range or between 
ports, also termed “cooperation” or “co-opetition” (Song 2003; Brooks 
et al. 2009). The World Bank, which commissioned a study in 2007 
(The World Bank 2007) concerning inter-port cooperation, believes 
that neighboring ports can boost their competitiveness by working 
together and by innovating, and thus create additional salient sources 
of competitive advantage. Furthermore, Chiang and Hwang (2009) 
advocate that ports in the same region should cooperate and integrate 
to enhance competitiveness. Despite such reasoning, ports located in 
the same range usually compete fiercely for cargo and to maintain com-
plete or partial control over customers, market share, and hinterlands 
(Marlow and Paixao 2001; Cahoon et al. 2013). The tendency of port 
authorities, located in the same geographical region, to compete rather 
than cooperate, has been earlier described by Wang and Slack (2004) 
and in the context of container port efficiency by Yap and Lam (2004). 
Shipping lines and operators, whose combined presence and market 
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share in multiple ports gives them more power, have gained this power 
through consolidation and alliances. Their resulting, growing scale 
and importance to the port, may limit, in turn, the power and influ-
ence of the different port authorities downstream the port’s value chain. 
Ports may respond to increase their power through for example merg-
ers, more influence on its logistics chain, or any form of collaboration 
which results in a growing port influence, as suggested by Carbone and 
De Martino (2003) and Song and Panayides (2008). However, little is 
known today on the empirical outcome of port integration, expansion, 
or collaborative partnerships, in terms of increased competitiveness or 
measurable efficiency gains. Very recently, Cui (2017) found that port 
scale expansion does not necessarily lead to environmental gains, and 
Xing et al. (2018) revealed that port integration may well lead to a 
reduction of social welfare and consumer surplus. Those are at least two 
empirical studies which demonstrate that as regards port collaboration, 
not all that glitters is gold.

In this paper, we focus on vertical collaboration or port coordina-
tion whereby a port authority formally engages into activities which  
were previously under full responsibility or ownership of organizations 
other than the port authority. Ports compete to a large extent by the 
efficiency and effectiveness of their hinterland networks (Robinson 
2002; Notteboom and Rodrigue 2005). Hence, ports engage in coor-
dination efforts, as they need to have a competitive advantage incon-
testable hinterlands (De Langen 2008). The geographical scope of a 
port’s integrated network can be divided into respectively, from near 
to remote, three extents: proximate inland terminals, dry ports, and 
inland navigation terminals, or hubs. We have chosen this distinction 
in order for our results to be related to either remote or more distant 
collaborative efforts, of which some distinct cases do exist today for 
some European hubs, for example HAROPA, Antwerp port’s collabo-
rative agreement with the port of Liège, Rotterdam’s willingness to take 
a large stake in Duisburg port, Thus, although a port authority has a 
limited domain of influence—under the most common form of a land-
lord port authority—a port authority can introduce different types of 
coordination mechanisms to impact the conditions under which hin-
terland transport networks work (Van der Horst and De Langen 2008; 
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De Langen 2008; Rodrigue and Notteboom 2009). However (trans)
port and maritime literature has not offered many insights in the ver-
tical type of collaboration, and more specifically into which advantages 
or disadvantages this may or may not bring for a focal organization such 
as a port authority or cluster manager (e.g., De Martino et al. 2013; 
Hoshino 2010).

2.3	� Hinterland Extension: The Port Network

Many authors have expressed the salience of the port network as a 
research unit to analyze regional container hub rivalry (Hayut 1981; 
Slack 1985; van der Horst and van der Lugt 2011). Ports in the same 
range compete for traffic volumes from and to shippers in their hinter-
land. Rodrigue (2010) identified hinterland connections as a key fac-
tor in port competitiveness. Good connections to the hinterland have 
become more relevant in the competition among container seaports, 
as ports are no longer considered as single actors, but as key parts of 
the logistics chain. With the optimization of logistics and inland trans-
port networks, more shippers in an extending hinterland could poten-
tially be reached via seaports. How well a seaport succeeds in efficiently 
reaching this extended hinterland, through, for example, participations 
in inland terminals, may as such co-determine its competitiveness. It 
may enable inland corridor formation, allowing load centers to access 
formerly captive hinterlands of other ports. With increasingly captive 
hinterlands, inter-port competition has increased as well. This inter-port 
competition, in combination with the complexity of hinterland logis-
tics, requires ports to be more proactive in their hinterland strategies. 
Hinterland connections have thus become an essential part of the ports’ 
distinct value propositions (Bergqvist 2012). Especially, since inland 
transport nodes are becoming more and more essential due to the sat-
uration of terminal storage capacity and the shipping liners adoption of 
hub-and-spoke distribution strategies (Ducruet and Notteboom 2012).

Rodrigue et al. (2009) underline the growing inter-port hinter-
land competition and state that the development of land transport has 
allowed ports and their container terminals to extend their hinterlands 
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to reach captive markets from other ports of their region. Hence, ports 
can be seen as elements in a value-driven chain, whereby the port cap-
tures value for itself and for the chain it is a part of (Robinson 2002). 
This is already argued by Notteboom and Winkelmans (2001), who 
state that seaports and shipping lines vertically integrate to further con-
trol hinterland transport. Wilmsmeier et al. (2011) add to this that port 
authorities have a role in this, and need to be active in extending or 
maintaining their hinterland. The more dominant role of the ports in 
the hinterland is also in evidence offered by Haralambides and Gujar 
(2011), who argue that the overall supply chain can benefit from an 
extension of the sea-terminal connection into the hinterland. This 
extension has multiple positive effects, e.g., overall benefits in terms 
of the logistics chain’s performance, modal shift opportunities, and 
regional development effects.

Given the expected positive influence of an integrated hinterland 
for seaports to compete, we decided to analyze this for three distance 
related levels of integration: proximate inland terminals, dry ports, and 
inland navigation terminals, or hubs. The first level is based on the 
extended gate concept. Veenstra et al. (2012) consider new responsibil-
ities in addition to being a “stocking point”; they propose supply chain 
and transportation network integration by extending the sea-terminal 
gate into the hinterland, the extended gate. They argue that extended 
gates, when implemented correctly, can generate substantial benefits 
in terms of modal shift, logistics performance, and regional develop-
ment, and therefore contribute to the competitiveness of seaports. The 
second level can be supported by Notteboom and Winkelmans (2004) 
and Cullinane et al. (2012), who state that also dry ports play an impor-
tant role in the competitiveness of seaports. According to these authors, 
to remain valid, container terminals are obliged to constantly reassess 
their customers, to reconfigure competitive concepts like the hinter-
land, foreland, and captive markets, and to extend their role in the sup-
ply chain through the inland integration of port services. Cheung et al. 
(2003) dig deeper into the possible advantages of advancing further 
into the hinterland through inland hubs: this might often be attractive 
for shippers to outsource value-adding services such as packaging and 
sequencing to logistics service providers at strategically placed nodes. 
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The third level finds support in Van den Berg and De Langen (2011) 
and Verhoeven (2009), who claim that inland terminals play a crucial 
role in the competitive position of the port in the hinterland, as ports 
have become dependent on intermodal transport networks to maintain 
or extend their competitive position.

In sum, the competitiveness of a port today seems to heavily depend 
upon the network in which it operates. Instead of restricted to the func-
tions within the seaport area itself, an extension of the logistics chain 
is part of the new business model of port authorities. Hence, the basic 
assumption for this paper is that the extended resource base of today’s 
integrated ports would lead to more opportunities for creating competi-
tive advantages for ports.

We build on the competitiveness-matrix developed by Haezendonck 
et al. (2000), where functional activities performed within the port 
from a logistics chain perspective (Cooper 1994) were combined in a 
matrix with the resources required to perform those activities, as sug-
gested by the extended diamond framework of competitive advantage 
(Porter 1990). In fact, we have added the port network within the logis-
tics chain perspective, being the elements on the horizontal axis of the 
matrix. This network dimension is added on the right in the matrix, 
see Fig. 1, with the green colored columns, adding potential determi-
nants to the original competitiveness matrix (Haezendonck et al. 2000), 
which leads to a new, extended competitiveness matrix as shown in  
Fig. 1.

In Fig. 1, the columns under port network stretch the port value 
chain further into the hinterland, and consists based on the above of 
the three sub-columns: proximate inland terminals, dry ports, and 
inland navigation terminals/hubs. These columns detail port value cre-
ating activities gradually located more inland than the original activi-
ties considered based on port logistic chain activities as considered 
by Haezendonck et al. (2000) in their competitiveness matrix using 
Button’s (1993) value activities for ports. The proximate inland terminal 
refers to the area just outside the port area, and the dry port refers to 
inland located intermodal terminals, which connect the port with the 
hinterland and might be a potential base of extended activity of the port 
itself, defined by UNCTAD (1982), i.e., as a place inland that fulfills  
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original port functions. The inland navigation terminals/hubs refer to 
the existence of a port cluster from inland terminals and inland ports 
with whom the port is in a structural relationship, for example, by tak-
ing shares in these terminals or being a member of their board. The 
advantages of the implementation of the dry port concept may come 
from decreasing port congestion, alleviating pressure on storage space, 
reducing handling operations and time spent in ports, and lowering 
transaction costs to shippers. This dry port function has been described 
by Roso et al. (2009): inland intermodal terminals, directly connected 
to a seaport by rail, which enables activities to be transferred from the 
seaport to a more inland located trimodal logistic location to relieve 
congestion and achieve other benefits (e.g., potential of modal split, 
multimodal platform).

3	� Empirical Analysis of Competitiveness 
Determinants of the Integrated Antwerp 
Seaport Cluster

In this section, we explain how we collected and analyzed our data for 
the extended competitiveness matrix. We introduce the sample, survey 
method, and elaborate on data analysis before we present the results in 
Sect. 4.

3.1	� Sample and Method

By means of a questionnaire, including the extended competitiveness 
matrix, used as a basis for interviewing 59 C-level managers from June 
2013 until December 2013, the competitive advantages and disadvan-
tages of the port cluster of Antwerp, vis-à-vis the main competitors for 
containers and conventional cargo in the Hamburg-Le Havre range 
ports, were determined. We identified all potential expert-participants  
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by researching which organizations were involved in the core business of 
the extended port cluster and in the container traffic segment in particular.  
The selected experts were mostly responsible for the strategic/planning 
department of the ports main actors (N, N-1, and N-2 management 
levels), i.e., terminal operators, shipping companies, agents, forward-
ers, experts and also some key industrial actors in the port area, mainly 
petrochemical companies in the Antwerp seaport.

3.2	� Survey Method

The first part of the questionnaire contained general questions, related 
to the size and scope of the company active in the Antwerp port and 
its traffic specialization. The second and main part of the interview was 
based on the port’s “extended competitiveness-matrix” (see Fig. 1). The 
third part of the questionnaire contained open-ended questions, which 
allowed for better understanding and interpreting of the different scores 
of the competitiveness matrix. The survey was complemented with a 
separate, detailed list of all matrix variables and their definition, in order 
to make clear what is meant by each variable. In practice, the respond-
ents had this sheet next to the competitiveness matrix when providing 
their answers. All interviews took place at the office of the expert-par-
ticipants. Two experiences researchers, of which one has been respon-
sible for several similar surveys in the past 2 decades, personally carried 
out all interviews and noted down themselves the answers provided by 
the respondents. This allowed for a structured process, with structured 
criteria.

Each variable (cell) in the extended competitiveness matrix rep-
resents the combination of an individual activity (in columns, 14 in 
total) with a selected resource (in rows, 14 in total), with its name 
based on the abbreviation of the respective resource and activity in the 
port cluster (Fig. 1). For example, the variable that combines the infra-
structure (INFR-) that is necessary for maritime accessibility (-ACCES) 
is named “INFRACCES.” In line with the more limited analysis of 
port competitiveness determinants in 1998 (Haezendonck et al. 2000), 
all respondents were asked to provide a discrete score (−2 to +2 on  
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a five-point Likert-scale) for all variables in the matrix in terms of each 
variable’s perceived negative or positive impact on the competitiveness 
of the port of Antwerp compared to its main rivals in the Hamburg—
Le Havre range. The neutral score 0 was given for those variables con-
sidered neither an advantage, nor a disadvantage for the port cluster. 
Each variable can be viewed as a single source of co-determinant of a 
seaport cluster’s competitiveness, on which competitive advantages or 
disadvantages may be built.

3.3	� Descriptive Statistics and Data Analysis

For each respondent included in the survey, we obtained a completed 
extended competitiveness matrix, with scores for 196 variables. The 
following steps were taken to raise the validity of the interviews: first, 
interviews were conducted by the same team of two researchers; second, 
each identified stakeholder group (shipping liners, operators, agencies, 
and experts) had more than 15 respondents, and industrial actors were 
sufficiently represented as well. For example, experts from all major 
shipping companies within the container alliances operating at the data 
collection period, see Table 1, and operating in the port of Antwerp, 
were surveyed.

Table 1  Major alliances and their members in 2015

The percentages represent the share of the shipping line as a percentage of the 
world fleet
Source Based on Alphaliner top 100. Retrieved from http://www.alphaliner.com/
top100/, last consulted on July 6th 2015

2 M 28.3% CKYHE 17.1% G6 18.4% Ocean 
Three

14.6%

Maersk 15.1% COSCO 4.3% APL 2.9% CMA CGM 8.9%
MSC 13.2% “K” Line 2.0% Hapag-Lloyd 5.0% CSCL 3.6%

Yang Ming 2.4% HMM 1.9% UASC 2.1%
Hanjin 3.3% MOL 3.2%
Evergreen 5.1% NYK Line 2.5%

OOCL 2.9%

http://www.alphaliner.com/top100/
http://www.alphaliner.com/top100/
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However, prior to further analysis, bias correction was neces-
sary for multiple reasons: first, to avoid possible bias caused by the 
potentiality of the results of the study being used for political lob-
bying (Haezendonck et al. 2011); second, as with the earlier study 
(Haezendonck et al. 2000) a number of respondents systematically gave 
more extreme answers, whereas others were more moderate; this was 
probably due to variations in personality or attitudes of the respondents 
rather than a reflection of factual differences in the parameters under-
lying the competitiveness of the port of Antwerp. To adjust for this, 
z-scores were computed per respondent by centering on the average and 
scaling by the standard deviation of the whole respondent sample.

Based on the survey data collected in this average competitiveness 
z-matrix, linear regression analysis was performed using IBM SPSS sta-
tistics version 22.0, to reveal which activities (variables in columns) and 
resources (variables in rows) receive a positive or negative value. The 
regression model attempts to explain the scores in the average z-matrix 
by means of two categorical variables, namely the row and column indi-
ces. We encoded these categorical variables by binary dummy variables. 
The regression model was tested for multicollinearity (expressed as the 
variance inflation factor—VIF) and the standardized residuals, com-
puted by this regression model for each cell of the matrix, were nor-
mally distributed. These residuals represent the difference between the 
real value of the z-score of each variable in the matrix and the esti-
mated/fitted value of the  z-score as predicted by the linear regression 
model. If the residuals are roughly normally distributed, around 95% 
of them should lie between the cut-off values of −2.5 and 2.5. Cells of 
the matrix that corresponded with a standard residual value higher than 
2.5 or lower than −2.5 were considered as basic sources of competitive 
advantages or disadvantages, respectively.

Additionally, we also applied factor analysis to understand how the 
individual high or low-scoring variables (the activities and resources 
of the extended competitiveness matrix) interact with each other.  
Hence, a potential relation between activities, see Table 2, or resources, 
see Table 3, could be detected, and we are able to screen for underly-
ing dimensions in our data set or in other words for the existence of 
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Table 2  Factor analysis on perceived value of the activities (2013)

Source Results of the factor analysis (maximum likelihood), with Varimax rota-
tion and Kaiser normalization of the value of the activities. The extracted factors 
account for a cumulative explained variance of 64.6%

Factor
1 2

ACCESS .706 .180
SHIP .607 .135
LOAD .784 .250
WARE .695 .166
VAL .709 .251
MANU .481 .380
EXP .821 .290
DISTR .639 .416
ROAD .361 .617
RAIL .283 .552
INAV .267 .701
PROX .266 .779
DRY .126 .950
INTER .191 .882

Table 3  Factor analysis on the perceived value of the resources (2013)

Source Results of the factor analysis (maximum likelihood), with Varimax rota-
tion and Kaiser normalization of value of the resources. The extracted factors 
account for a cumulative explained

Factor
1 2 3 4

INFR .742 .147 −.234
SUP .655 .420 .277 −.228
LAB .680 .139 .130
LOG .105 .216 −.584
ICO .775 .270
ECO .403 .165
ICOOP .354 .185 .481
ECOOP .428 .355 .200 .192
ICLI .755 −.129
ECLI .140 .561 .119
GOLOC .240 .954 .159
GOREG .333 .300 .315
GONAT .143 .522 −.155
SERV .598 .178 −.173
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a bundling phase of resources. These underlying dimensions are called 
factors.

To perform factor analysis on our dataset, the average score for the 
activity/resource for each respondent was calculated. For example, the 
average score for INFR in combination with all activities was calculated 
for each respondent. Consequently, this average score for INFR from 
each respondent was standardized by centering on the average and scal-
ing by the standard deviation of the average score for INFR for all 59 
respondents. This standardization made it easy to check for the corre-
lations between all the different activities/resources. On this dataset, 
factor analysis (maximum likelihood) with Varimax rotation and Kaiser 
normalization as the rotation method was applied.

4	� Results

4.1	� Results from the Extended Competitive  
Data Analysis

When including the added port network elements in columns (in short: 
DRY, PROX, INTER) as determinants in the second regression analy-
sis (explained variance of 61.8%, with a VIF value of 1.857) in order 
to explore the new competitive position of the port of Antwerp, we 
observe a rather neutral impact for these three resources, as shown in 
Fig. 2 (in full black lines) and Fig. 3 (in full black dots). In other words, 
no significant positive or negative perceived value resulted from these 
added elements.

Based on the extended competitiveness-matrix results, linear regres-
sion analysis was applied as described above. From this analysis, we 
obtained the main effect of each activity (row) and resource (column) 
of the matrix. In Fig. 2, these are plotted with the main effects of the 
resources on the horizontal axis and the main effects of the activities 
on the vertical axis. The relative position of these values is a measure 
of the overall perceived value of both activities (columns) and resources 
(rows). We can clearly observe two outliers on the horizontal axis, RAIL  
(negative) and WARE (positive), in relation to the other variables.  
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From the main effects of the resources, we can observe an overall some-
what negative result.

To visualize the detected interactions, we plotted the standardized 
residuals (Fig. 3). These residuals represent the difference between the 
real value of the  z-score of each variable in the matrix and the esti-
mated/fitted value of the  z-score as predicted by the linear regression 
model. If the residuals are roughly normally distributed, around 95% 
of them should lie between the cut-off values of −2.5 and 2.5, which 
are presented as horizontal lines. Values lying far above or below these 
boundaries are outliers, referring to positive or negative interactions. In 
this figure, INFRWARE and SUPWARE are both identified as positive 
outliers, whereas INFRACCES appears to be a negative outlier.

Figure 4 is a combination of Figs. 2 and 3, i.e., the plot of the main 
effects of the activities (rows) and resources (columns) and the plot 
of the standardized residuals versus the fitted z-scores. In this three- 
dimensional plot, the standardized residuals are plotted for each activ-
ity and corresponding resource, sorted by main effect, respectively.  

Fig. 2  Plot of the main effects of the activities and the resources (The dotted 
lines in grey represent the variables of the classic competitiveness matrix; the 
full lines in black represent the variables of the added port network components 
(i.e., PROX, INTER, DRY). Source Based on the results of regression analysis on 
the extended competitiveness matrix in SPSS)
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The peaks and valleys in this plot correspond with the respectively posi-
tive and negative outliers found in Fig. 3.

Based on Figs. 3 and 4, we can observe important positive interactions 
between “infrastructure” and “warehousing” on the one hand, and “super-
structure” and “warehousing” on the other (INFRWARE and SUPWARE).

Negative interactions (INFRACCES) can be observed between 
“infrastructure” and “maritime access.” Concerning the results of the 
factor analyses on the perceptions of respondents, to define a set of cru-
cial factors underlying the competitiveness of the Antwerp port cluster, 
two underlying factors were identified for the activities (see Table 2), 
whereas four factors could be extracted for the resources (see Table 3).

Fig. 3  Plot of the standardized residuals versus the fitted  z-scores (The labe-
led points are the cells with the largest interaction. The white dots represent 
the variables of the classic competitiveness matrix, the black dots represent the 
variables of the added port network elements (i.e., PROX, INTER, DRY). Source 
Based on the results of regression analysis on the extended competitiveness 
matrix in SPSS)
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For the activities, as represented in Table 2, factor one is determined 
primarily by activities in the port area (transshipment, warehousing 
activities, value added services, local industries, shipping agents and for-
warding companies, and distribution activities in port) and factor two 
for the transporting activity to and from a port’s hinterland. The first 
factor identified could therefore be viewed as “activities within the local 
port area itself.” This means that the treatment of the ship, the moment 
it enters the port of Antwerp until it leaves the port of Antwerp, is still 
considered the Antwerp port’s principal source of advantage vis-à-vis 
its rivals. The second factor is determined by the hinterland transport 
(inland navigation and road).

The factor analysis of the attributes of the port of Antwerp reveals 
four important factors, and the results hereof are shown in Table 3.  
The first factor is based on the factor conditions and firm strategy, 

Fig. 4  Three-dimensional plot of the standardized residuals versus activity and 
resource, both sorted by main effect (Source Based on the results of regression 
analysis on the extended competitiveness matrix in SPSS)
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structure and rivalry, whereas the second factor demonstrates a source of 
competitive advantage from the client relationships inside and outside 
the cluster. The third factor is based on the government, which refers 
to the intervention of local and federal governments and the European 
Commission in port policy, and whether these governmental actors 
boost the competitiveness of the port by facilitating trade, or, on the 
negative side, impose constraints on the competitive power of the port. 
The fourth factor (log) demonstrates the importance of activities that 
support logistics and how such activities are managed in the port. For 
example, communication systems are important in a seaport environ-
ment in order to better coordinate movements of containers and vessels 
and communications inside and outside of the port.

5	� Discussion of Results

The use of the extended competitiveness matrix can be seen as an effec-
tive benchmarking tool for today’s capturing of strengths and weak-
nesses underlying a port cluster’s competitiveness, in this case of the 
port of Antwerp in comparison with its main competitors. Based on 
Figs. 3 and 4, variables INFRWARE and SUPWARE scored signifi-
cantly positive, indicating the quality, capacity, and the diversified port-
folio of these warehouses, being very salient for attracting and retaining 
shipping lines.

A negative interaction for INFRACCES was observed, which is 
between “infrastructure” and “maritime access,” mainly due to the 
remaining time loss for ships entering the port benchmarked with 
Antwerp’s rivals. The deepening of the Scheldt is moreover a continuous 
and expensive process.

The respondents also explained that the productivity and flexibility of 
the labor pool was the main underlying reason for Antwerp’s competi-
tive edge.

In fact, and when comparing with the original results of 
Haezendonck et al. (2000), only the availability of warehouses is 
revealed as a new, unique strength which may underlie a competitive 
advantage of the port.
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Most strikingly, we found no particular significant sources of com-
petitive advantage of the port related to its recent integration efforts 
into the hinterland. We have found that the port cluster of Antwerp has 
indeed not acquired a significant competitive edge in the battle for the 
hinterland, at least not if integration was part of this strategy.

6	� Conclusions and Policy Implications

In the recent context of increased power of shipping alliances, and 
reduced government support if no efficient scale is seemingly reached, 
ports strategically respond by integrating actively into their logistics chain. 
Various experts as well as papers in the academic literature suggest that 
this should allow ports to extend their valuable resources pool so that 
more sources of competitive advantages can be available to ports.

In this paper, we build on the extended resource-based view perspec-
tive (McEvily and Zaheer 1999; Lavie 2006), and we analyze the com-
petitive advantages of the Antwerp port cluster, integrated into parts of 
its hinterland network area. In fact, the port undertakes collaborative 
actions in its direct to more distant hinterland by taking shares in termi-
nals, building relationships through positions in boards of dry ports, etc., 
and aims to control, or at least tap into resources from these extended 
organizational borders after one or another form of integration. As 
observed before, such combination of internal and external, and/or non-
shared and shared, resources can result in the creation of new, sustainable 
competitive advantages. Furthermore, ports are nowadays less competing 
as individual firms but more so as nodes in supply chains, which again 
compete with other supply chains. We therefore investigate if the exten-
sion in the port’s network leads to additional sources of competitive 
advantages, vis-à-vis the competitive advantages obtained from within 
the originally more limited port area or strategically controlled by the 
authority. We would expect so, given that literature suggests that seaports 
should extend their view on resources beyond their own boundaries.

Our empirical analysis, based on an extended competitiveness matrix, 
and deploying a robust methodology as applied by Haezendonck et al. 
(2000), did however not prove that this port’s integration strategy into 
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its hinterland has been successful up until now and given the current 
scope of integration of the Antwerp seaport into its hinterland. It needs 
to be stressed that this research is exploratory in nature and somehow 
premature or at least in an early stage of integration and research devel-
opment. We need more research efforts and cases for a discussion of 
precisely how the proposed findings and mechanisms might operate. 
Various relationships with a port’s hinterland may need (more) time to 
develop and may also be very case dependent. That said, the results as 
shown in this paper point out that port integration into its hinterland, 
as a form of port collaboration, or a scale or scope extending strategy, 
does not automatically, nor immediately, lead to an increased competi-
tiveness potential.

7	� Limitations and Future Research

The results found in this analysis could be due to the case itself or to the 
specific level or nature of integration that the seaport has undertaken 
until the year of our data analysis. Other cases of integration of seaports 
that function as hubs around the globe, potentially with other govern-
ance structures, or activity scope, or other time frames—given that inte-
gration is a dynamic process which can vary over time—may provide 
additional interesting insights.

Further research could also focus on the (opportunistic) behavior of 
port authorities in exploiting future competitive advantages or develop-
ing dynamic capabilities. Additionally, it would be interesting to investi-
gate how a particular port network evolves in the future, and if and how 
its competitiveness follows those dynamics.
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Annex 1: Interview Template: Determinants 
of Port Competitiveness
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Corporate social responsibility (CSR) has gone through incremen-
tal changes during the last decades (Carroll 1999). The importance of 
the environmental component of CSR increased during this evolution. 
Initially, firms limited their actions to product innovations that reduce 
the final product’s environmental impact. This gradually evolved to pro-
cess innovations, improving production processes and logistical systems. 
A new phase commenced when firms sought improvements beyond 
their own firm boundaries and collaborated vertically with their part-
ners in the supply chain. The firms evaluated the environmental impact 
of their products during their whole life cycle to reduce these products’ 
environmental damage. A more recent and less discussed phenomenon 
is horizontal collaboration between firms. Firms seek environmental 
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improvements in collaborative initiatives with competitors. Sharing 
resources, capabilities, and competencies are ways of building jointly on 
new competitive advantages.

A geographical cluster is an excellent instrument for this type of col-
laboration. Cluster collaboration is often coordinated and/or facilitated 
by cluster organizations, and can induce firm-specific advantages, in 
this case termed cluster-specific advantages. This paper focuses on the 
impact of clusters on the development of green cluster-specific advan-
tages. Research into the level of collaboration in a cluster and the 
development process of green cluster-specific advantages is valuable 
information for policymakers, because these advantages improve firms’ 
environmental strategies. Furthermore this information is beneficial for 
the cluster firms, because green cluster-specific advantages can generate 
a competitive advantage relative to firms outside the cluster.

Hart (1995) described the development process of green capabilities, 
taking a resource-based perspective. His natural resource-based view 
states that investments in five resource domains (Verbeke et al. 2006) will 
foster the growth of green capabilities, which can generate a competitive 
advantage for the firm (Hart 1995). Verbeke et al. (2006) build on Hart’s 
(1995) work by constructing an integrated framework, adding the organ-
izational context to Hart’s (1995) conceptual model. This organizational 
context consists of the influencing factors of the proactivity of environ-
mental strategies on the micro-level. Next to these factors, some papers 
discuss macro-level factors (e.g., Porter and Van der Linde 1995). Jans 
et al. (2015) pointed at the need to include the meso-level in this con-
text, too. The meso-level is a level in-between, focusing on collaborative 
relationships and collaboration entities. It studies how a group of firms 
as a higher order entity, as one “system,” improve their joint and indi-
vidual strategic positions. Investments in more proactive environmental 
strategies may, for example, be influenced by the industry or sector of the 
firm or by their networks. The firm can develop such a network in a geo-
graphical cluster, if it is located in one. Dyer and Sing (1998) described 
how shared resources can generate a competitive advantage. The natural 
resource-based view of Hart (1995) can be extended by incorporating 
inter-firm resources, as described by Dyer and Sing (1998) and sug-
gested by Lavie (2006). These inter-firm resources, whether or not in 
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combination with firm-specific resources, may generate green capabilities. 
If these are valuable, rare, non-imitable, and non-substitutable (Barney 
1991), they can result in a competitive advantage for the firm.

This paper focuses on clusters and cluster organizations. We elabo-
rate a case study about the petrochemical and chemical cluster in the 
Antwerp port. The aim of this study is to determine whether the cluster 
contributes to the proactivity of the cluster firms’ environmental strat-
egies, and if so, how this happens. We study the facilitating role of the 
cluster for its firms and explore the extent to which the cluster contrib-
utes to a more proactive environmental strategy.

The next section explains the methodology of this study. We peruse 
the literature about clusters and cluster life cycles in Sect. 3. In Sect. 4,  
the case study of the Antwerp petrochemical and chemical cluster is 
elaborated. The cluster is defined, and the cluster organizations and 
their roles are described. Some cluster organizations are discussed more 
extensively, because they are more than others involved in dealing with 
environmental issues. Furthermore, we identify and discuss a number of 
specific environmental accomplishments. Finally, we perform an anal-
ysis of the cluster life cycle to identify a number of complexities that 
point at some gaps in the literature up to now. The last section contains 
the conclusions of this study.

1	� Methodology

The aim of this study is to determine whether the cluster contributes to 
the proactivity of the cluster firms’ environmental strategies, and if so, 
how this happens. Therefore, we do a case study of the petrochemical 
and chemical cluster in the Antwerp port. First, we study the literature 
about clusters and environmental strategies and how they can be inte-
grated into the natural resource-based view (Hart 1995). Furthermore, 
we also study relevant literature about networks and inter-firm collab-
oration, and its integration into the extended natural resource-based 
view (Lavie 2006). In addition, we peruse literature about cluster life 
cycles. In a second step, we study the Antwerp petrochemical and  
chemical cluster by performing six in-depth interviews with managers 
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and/or presidents from local cluster organizations that coordinate  
and/or facilitate collaboration between cluster firms. We also studied a 
large number of documents, such as annual reports from cluster organ-
izations and reports and information brochures from Essenscia, the 
industry association.

Based on all this information, we first describe the most important 
cluster organizations and their role for the cluster. Next, we show a 
number of cluster projects that show the cluster’s environmental con-
tribution. In a following step, we create a timeline with important 
events and decisions that had a significant impact on the cluster, and 
we describe the cluster’s life cycle. With this step, we intend to clarify 
how the cluster has arrived at its current point in which it functions as a 
good platform for environmental inter-firm collaboration.

2	� Clusters and the Natural Resource-Based 
View

2.1	� Cluster Theories

We identified several cluster theories in the existing cluster literature. 
Clusters can be studied from the perspective of location theory (clas-
sical,1 neo-classical,2 and modern3) industrial organization theory,4 
transaction cost theory,5 industrial districts theory,6 and the systems of 
innovation approach7 (Muizer and Hospers 2000). The two most cited 

1Location decisions are taken based on transport costs.
2In addition to transport costs, also location interdependence and the market is taken into 
account.
3The modern location theory assumes that managers are satisfied with sub-optimal decisions. The 
theory of Krugman (1991) takes this perspective.
4The industrial organization theory assumes an imperfect market and uses collaboration against 
market failures.
5Each transaction causes transaction costs, which should be taken into account when making 
decisions.
6See Porter’s (2000) definition.
7Innovation is a learning process requiring interaction and collaboration with other organizations.
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theories are from Porter (1998, 2000) and Krugman (1991) (Hoen 
2001; Roh 2007). Porter (1998, 2000) regards clusters as physically 
proximate organizations in the same or related sectors, linked by verti-
cal or horizontal relations. On the other hand, Krugman (1991) takes 
a more macroeconomic perspective and describes how self-reinforcing 
economic activities increase the welfare and growth of regions.

Because Porter’s (2000) definition takes a more micro- and meso- 
focused perspective, it is more suited for this paper. “Clusters are geo-
graphic concentrations of interconnected companies, specialized sup-
pliers, service providers, firms in related industries, and associated 
institutions (e.g., universities, standards agencies, trade associations) in 
a particular field that compete but also cooperate” (Porter 2000: 15). 
A definition taking a resource-based perspective states that “[c]lus-
ters are non-random geographical agglomerations of firms with similar 
or highly complementary capabilities” (Maskell and Lorenzen 2004: 
1002). In other words, firms with similar capabilities, in most cases 
competitors, or firms with highly complementary capabilities, i.e., sup-
pliers, clients, or competitors, are often attracted to the same geograph-
ical area for several reasons discussed in the next paragraph. On the 
other hand, firms in the same geographical area tend to develop simi-
lar or highly complementary capabilities. As explained by Hart’s (1995) 
resource-based view, capabilities are developed based on resources. The 
extended resource-based view explains that part of a firm’s resources can 
be shared resources. For example, a geographical cluster develops a joint 
resource base over time, out of which cluster firms can tap resources, 
depending on their activeness in local cluster organizations or in other 
platforms in which local inter-firm contacts are supported. Because the 
shared resources are more or less the same for the cluster firms, they 
tend to develop similar or highly complementary capabilities.

3	� Cluster Advantages

Fierce competition in a cluster improves cluster firms’ performances 
(Porter 1998). Folta et al. (2006) looked at the impact of cluster size 
on cluster firms’ innovation rate, alliance partners, and private investors. 
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They found increasing individual performances until the cluster con-
sisted of about 65 firms, after which the effect reversed. Decarolis and 
Deeds (1999) observed a positive link between cluster membership and 
the firm’s financial performance. According to Porter (1998), compe-
tition and collaboration arise simultaneously in a cluster, but between 
different firms. However, in our case study, we did observe firms that 
compete and collaborate at the same time with the same partners.

Clusters generate a competitive advantage because they increase pro-
ductivity, stimulate innovation, and attract new firms (Porter 1998, 
2000; Marshall 1920). Other advantages of cluster membership are an 
increased likelihood that the firm internationalizes and, hence, higher 
international sales (Fernhaber et al. 2003). However, Porter (1998) indi-
cated that a cluster needs at least ten years to establish a certain depth 
and create a competitive advantage.

3.1	� Cluster-Specific Advantages

Verbeke et al.’s (2006) conceptual framework, which is based on Hart’s 
(1995) work, explains that specific internal organization parameters (on 
the micro-level) have an impact on the environmental investments in 
five resource domains: (1) conventional green competences, (2) green 
employee skills, (3) green organizational competences, (4) formal envi-
ronmental management systems and procedures, and (5) the recon-
figuration of the strategic planning process. Investments in proactive 
environmental strategies enhance the development of firm-specific capa-
bilities, i.e., higher order learning, stakeholder integration, and continu-
ous innovation. These capabilities may generate a competitive advantage 
(Hart 1995; Sharma and Vredenburg 1998; Verbeke et al. 2006). In 
addition to these studies, research has been done to macro-level factors 
influencing environmental strategies, i.e., country-specific advantages 
(inter alia Porter and Van der Linde 1995; Esty and Porter 2002). Esty 
and Porter (2002) find a significant positive relation between a country’s 
environmental performance and environmental regulation. An extensive 
literature review of all micro-level and macro-level influencing factors 
can be found in Jans et al. (2015). They argue that these influencing 
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factors can also stem from the meso-level. Advantages stemming from 
clusters can be called cluster-specific advantages. Verbeke and Vanden 
Bussche (2005) discuss alliance-specific advantages and compare these 
with subsidiary-specific advantages (Rugman and Verbeke 2001). 
According to the authors, the difference is “that the relevant knowledge 
base is not embedded within the subsidiary but within the alliance” 
(Verbeke and Vanden Bussche 2005: 127). For cluster-specific advan-
tages, the knowledge base is embedded in the cluster, i.e., in the local 
cluster organizations. This embeddedness refers to the idea that firms’ 
economic actions are shaped by the structure and quality of social ties 
in an inter-firm network, because these ties create unique opportuni-
ties and access to these opportunities (Uzzi 1996). In other words, local 
cluster organizations are actors supporting cluster development because 
they are an excellent vehicle to enhance inter-firm ties in a geographical 
cluster, which leads to business opportunities for the firms involved in 
the cluster organizations. Cluster organizations can be created for a spe-
cific task, or they can be existing organizations used for cluster develop-
ment, such as a Chamber of Commerce.

3.2	� A Resource-Based Perspective  
of Cluster-Specific Advantages

When collaborating via a cluster organization, firms share resources. 
This way they create a knowledge base in the cluster organization. 
Bleischwitz and Thomas (2007) speak of “resource-dependent rela-
tions”. They notice that it is important that each firm should have an 
interest in the access to the other firms’ resources. If firms collaborate 
to create superior value by combining their resources (cf. Dyer and 
Singh’s [1998] relational view), they will develop capabilities that may 
generate firm-specific advantages (Verbeke and Vanden Bussche 2005), 
termed cluster-specific advantages if obtained via cluster collaboration. 
McEviley and Zaheer (1999: 1152) stated that “a firm’s configuration 
of linkages with other actors in the cluster is an important vehicle 
through which the firm’s skills, competencies, and routines are continu-
ally upgraded, refreshed, and renewed.” Prahalad and Hamel (1990: 82)  
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stated that “[un]like physical assets, which do deteriorate over time, 
competencies are enhanced as they are applied and shared”. This also 
points to the existence of collaborative advantages. Hart’s (1995) nat-
ural resource-based view applies this reasoning to the development of 
green firm-specific advantages; resources (in this case shared resources) 
lead to investments in several resource domains, which, on their turn, 
generate the development of eco-friendly capabilities. If a capability 
is valuable, rare, non-imitable, and non-substitutable (Barney 1991), 
it becomes a firm-specific competency that produces a sustainable 
firm-specific advantage. In this case, such an advantage may be called 
a cluster-specific advantage, as it is built on shared resources from the 
cluster’s knowledge base. A sustainable advantage may consist of a cost 
advantage or a product differentiation advantage, or it can be a rein-
forcement of a firm’s future market position (Sharma and Vredenburg 
1998; Verbeke et al. 2006).

3.3	� Cluster Life Cycle

A cluster passes through several stages during its existence. The cluster 
life cycle was discussed by Porter (1998), Van Klink and De Langen 
(2001), Swann (2002), Wolter (2003), Maggioni (2004), Maskell and 
Kebir (2005), Bergman (2006, 2008), and Menzel and Fornahl (2010). 
Most authors identified four stages in the cluster life cycle. This paper 
uses Van Klink and De Langen’s (2001) terminology for the cluster life 
stages: development, expansion, maturation, and transition or decline. 
Maskell and Kebir (2005) use three stages and leave out the maturation 
stage. They tend to believe that the maturation stage is not really a stage, 
but a moment in time, during which the balance shifts from growth 
(expansion) to decline. However, we believe that the maturation phase 
can be a stable and long enduring stage, and our case study further in 
this paper confirms this point of view.

A cluster will emerge in a location where several firms develop supe-
rior routines (Menzel and Fornahl 2010). In this stage the firms’ market 
relations develop, creating a value chain. The first signs of collaboration 
are observed. Success factors are a strong local demand and a large local 
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resource and knowledge base, drawing more firms to the cluster (Van 
Klink & De Langen 2001). The geographical proximity of other firms 
is of high importance for the transfer of tacit technology. In this phase, 
the cluster grows slowly until it reaches a critical mass. Once reached, 
growth soars (Swann 2002), and the cluster reaches the expansion stage.

In the expansion stage, further growth occurs in this stage because 
the cluster firms start to explore new markets. Therefore, risk capital 
is of high importance (Van Klink and De Langen 2001). Geographic 
proximity remains important for tacit knowledge transfers (Swann 
2002). Maggioni (2004) identifies eight growth stimulators of a cluster: 
(1) spin-offs of existing firms and imitation by new firms, (2) the profit 
potential demonstrated by the present firms, (3) the positive impact on 
a firm’s quality reputation when locating in an area with increased com-
petition, (4) the diffusion of information along potential entrants about 
the profit potential of a specific location, (5) the contribution to cluster 
development of a large established firm, (6) the growth of the number 
of small subcontractors providing services or products to the large and/
or leading firms in the cluster, (7) a decreasing rejection of new firms, 
thus the disappearance of the “fight for legitimacy,” once a critical mass 
is obtained, and (8) cluster economies, such as a labor market pool. We 
notice that not all potential clusters reach the expansion stage. To reach 
this phase, the heterogeneity between the firms should not be too large, 
because the cluster needs a focal point. On the other hand, a minimum 
of diversity is required to generate new ideas in the cluster and induce 
further growth (Menzel and Fornahl 2010). As an example, we refer to 
Orsenigo (2001), who studied a potential biotechnology cluster in Italy 
and concluded that it did not reach the expansion stage because, among 
other reasons, the heterogeneity of the firms was too large.

During the maturation stage, the importance of geographical prox-
imity diminishes because knowledge becomes more codified. This 
means that tacit knowledge becomes more scarce because it is increas-
ingly replaced by explicit knowledge. “Tacit knowledge is subconsciously 
understood and applied, difficult to articulate, developed from direct experi-
ence and action, and usually shared through highly interactive conversation, 
story-telling and shared experience. Explicit knowledge, in contrast, can be 
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more precisely and formally articulated ” (Zack 1999: 46). Tacit knowl-
edge is replaced by explicit knowledge by codifying the knowledge, i.e., 
by organizing, categorizing or documenting it, making it easier to trans-
fer or share it. As a consequence, physical proximity to related firms 
becomes less important, and the cluster’s attractiveness for new firms 
reduces or disappears (Swann 2002). In addition, because knowledge 
becomes easier accessible outside the cluster, competition intensifies 
during this stage. A number of firms attain a dominant position in the 
cluster. Furthermore, the cluster develops a global dimension, i.e., firms 
lose their focus on the local market, internationalize and possibly cre-
ate subsidiaries in other countries (Van Klink and De Langen 2001). 
Bergman (2006) states that the cluster enters the maturation stage when 
it loses the capability of adapting to the changing market.

The final stage is often called the declining stage. Van Klink and De 
Langen (2001) termed this stage the transition stage, because two pos-
sible scenarios can unfold. The cluster can fall into a downward spiral, 
causing the cluster to disappear. Another possibility is that the cluster 
will go through a transition; new collaborative initiatives are initiated 
with existing or new firms. This results in new competences averting 
the downward spiral. In addition, it rejuvenates the cluster by bringing 
it back to a previous stage. Tappi (2005) performed a case study of the 
accordion cluster in Marche (Italy), which used its existing capabilities 
and knowledge to successfully transfer into an electronics cluster. Swann 
(2002) describes two causes of a cluster’s decline. Firms in the cluster’s 
originating industries disappear because the industry life cycle reaches 
its end. At the same time, the cluster fails to attract a sufficient num-
ber of new entrants in new industries. Grabher (1993) and Hassink and 
Shin (2005) found three causes of a cluster’s decline. The cluster can suf-
fer from a functional lock-in, i.e., when the exchange relations are overly 
embedded, resulting in overspecialization and hence functional short-
comings. A cognitive lock-in implies that firms fail to recognize the cycli-
cal downturn. Finally, a cluster may decline due to a political lock-in. 
This occurs when politicians concentrate too much on protecting the tra-
ditional industrial structures and hence curb the cluster’s modernization.

The cluster’s internal collaborative relations go through a number 
of changes during the cluster’s life cycle. In the development stage, 
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collaboration is limited to R&D and the development of joint routines 
and standardization procedures. During the expansion stage, also col-
laborative initiatives for employee training and marketing arise, as well 
as initiatives to exploit scale economies. During the maturation stage, 
the firms do not undertake any additional collaborative initiatives. 
Finally, in the transition stage, new collaborative initiatives are impor-
tant to avert the downward spiral and obtain new competences (Van 
Klink and De Langen 2001).

We note that the changing cluster characteristics throughout their life 
cycle are based on qualitative studies. Audretsch (1987) did an empirical 
analysis of firm properties throughout the industry life cycle, and con-
cluded that the level of R&D, the employees’ skills and a firm’s capital 
intensity are a good proxy for determining the stage in which the firm 
is situated. Unfortunately, such an analysis was not performed for the 
cluster life cycle.

4	� The Petrochemical and Chemical Cluster 
in the Antwerp Port

4.1	� Origin and Importance of the Cluster

After World War Two, the Antwerp port profited by the Marshall 
plan. Especially since 1960, growth soared. During the early 60s, the 
Antwerp city developed a large area north of the city for petrochemi-
cal and chemical activities. This successfully attracted a large number of 
firms. Nowadays, a third of the Belgian chemical industry is located in 
the Antwerp port. It is the second largest petrochemical cluster in the 
world considering its production volume, only surpassed by the clus-
ter in Houston, Texas (Kamer van Koophandel Antwerpen-Waasland 
2003). The Antwerp petrochemical sector generates 24.000 full-time 
jobs and is indirectly responsible for another 20.000–40.000 full-time 
equivalents (Kamer van Koophandel Antwerpen-Waasland 2003) in 
supplier firms (transport, storage, construction, maintenance, etc.) and 
service firms (insurances, legal assistance, catering, security firms, etc.).
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4.2	� Cluster Boundaries

As discussed before, the cluster definition is not unequivocal. 
Geographical proximity is a relative concept. In the USA, cluster firms 
can be separated by a one-day travel time. In Europe, this is more or 
less limited to an hour (Sainsbury 1999). Furthermore, Porter (2000) 
points at the importance of identifying the internal links and comple-
mentarities to determine the cluster boundaries. The petrochemical and 
chemical firms in Antwerp, Terneuzen (Dow Chemical) and Geel (i.e., 
BP and Ineos) can be regarded as one cluster. BASF in Antwerp and 
Dow Chemical in Terneuzen are competitors, as well as collaborators. 
When one of these firms loses production capacity due to a problem or 
maintenance, the competitor’s capacity loss is taken care of by increas-
ing one’s own production. In addition, the number of joint investment 
projects is growing. The Antwerp cluster is also connected with the clus-
ters in Rotterdam and Moerdijk via the RAPL (Rotterdam-Antwerp 
Pipeline). Hence, it is possible to consider Rotterdam’s chemical firms 
as part of the cluster. The central position of Antwerp in the extensive 
European petrochemical pipeline network is shown in Fig. 1. This net-
work will be further extended throughout the whole of Europe in the 
near future. Hence, we can state that all firms connected to the pipe-
line network form one cluster. In addition to this, Porter (2000) also 
includes supporting institutions in the cluster, such as universities, 
standard agencies, and trade associations. The University of Antwerp 
has indeed been involved in “Routeplan 2012,” a project to develop the 
cluster further.

Based on the perceived mutual links between firms, we can iden-
tify a large and a small petrochemical and chemical cluster, as shown  
in Fig. 1. The large cluster (dotted line) includes the firms in the 
Antwerp port, the Geel-Tessenderlo area, the area Ghent-Terneuzen 
and the firms in Rotterdam. In this cluster, only operational collab-
oration is observed. For example, we can observe long pipelines for a 
number of main chemical products between these locations. However, 
contacts and discussions between and joint decision making of firms in 
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different countries or regions are limited to nonexistent. The small clus-
ter (solid line) only includes the firms in the Antwerp port. Especially in 
the last years, more strategic collaborative initiatives take place, e.g., via 
the Routeplan 2012 project. A number of collaboration coordinating 
organizations is exclusively or almost exclusively active in collaborative 
projects with firms in the Antwerp port. An example is the organization 
VIBNA, an organization allowing regular informal contacts between 
the chemical firms located in the Antwerp port area. Because strategic 
collaboration can only be found in the small cluster, it is chosen as the 
object of this case study.

Fig. 1  The European pipeline network and the small and large clusters (Source 
Port of Antwerp, 2005)
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4.3	� The Small Cluster

The Antwerp petrochemical and chemical cluster includes the chemical 
sector, the petrochemical sector, the petroleum sector and service firms 
such as maintenance and logistic firms. These cluster firms have equal or 
complementary capabilities, in line with Maskell and Lorenzen’s (2004) 
cluster definition. Most customer-supplier relationships are very intense 
and hence of strategic importance. Furthermore the cluster firms are 
connected by more than 100 pipelines, taking care of 52% of the inter-
nal transport.

The Antwerp cluster includes five refineries. They produce petro-
leum products out of crude oil. Two large refineries, one of Total and 
one of ExxonMobil, are connected to the RAPL. The three smaller ones 
are operated by Petroplus. Furthermore, the cluster includes four oil 
crackers, producing ethylene and propylene, vital for the petrochemical 
sector. One is operated by BASF, and the other three belong to Fina 
Antwerp Olefins, a joint venture of Total and ExxonMobil. These basic 
products are further processed by the firms into a huge number of dif-
ferent chemical products. Finally, the cluster includes the aforemen-
tioned service firms.

As argued before, attracting new firms is a valuable asset of clus-
ters (Porter 1998). Hinterland access in one of the important factors 
impacting firms’ location decisions (Kreukels and Wever 1998). The 
Antwerp port and the local infrastructure have indeed fostered the 
Antwerp cluster’s growth. The cluster has an extensive internal pipeline 
network and is connected to the European network as well (Fig. 1). In 
addition, a large number of suppliers and service providers are located 
in the area. Furthermore, the cluster is connected to the European rail-
way and canal network, allowing quick access to important industrial 
areas in Germany, the Netherlands, France, and Switzerland (Port of 
Antwerp, 2005). Improvements to the local road system are in prepara-
tion. In addition to this infrastructure and multimodal accessibility, the 
Antwerp port also offers cost reductions, easier risk management and a 
higher innovation potential.
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4.4	� A Life Cycle Analysis of the Antwerp Cluster

Figure 2 shows a timeline depicting local events and decisions with a 
substantial impact on the petrochemical and chemical cluster in the 
Antwerp port. The cluster originated in the early 60s. At the end of the 
same decade, the first collaborative initiative could be observed. This 
collaboration resulted in the founding of VIBNA in 1973, establishing 
a permanent collaborative structure. During the next decades, coordi-
nation of collaborative initiatives shifted now and then to other cluster 
organizations, depending on the needs of the firms and the specific col-
laboration topics. Local themes, such as air or water quality, were dealt 
with by the local cluster organization VIBNA until 2002. However, this 
organization refocused, and these issues are now coordinated by VOKA 
Grootindustrie, a subdivision of the local Chamber of Commerce. 
Environmental issues surpassing the local level, such as legislative 
issues, are discussed on the regional level, as Flanders is responsible 

1970 1980 1990 2000 2010

During the late 1960s the port area was 
confronted with mobility and 
infrastructure problems. These were 
caused by the port’s strong growth 
during the 1960s. The firms in the port 
decided to tackle the problem together. 
This collaborative initiative later 
resulted in the birth of VIBNA.

Foundation of 
VIBNA 
(association of 
industrial firms in 
northern 
Antwerp) for 
local 
collaboration.

First VIBNA 
study about 
safety issues.

First VIBNA 
study about 
environmental 
issues.

Start of the 
Responsible Care 
initiative 
(Canada).

Foundation of SIRA, 
association of the 
chemical industry in the 
Antwerp area. It’s task 
is to deal with the port’s 
social issues.

Membership of Fedichem (now Essenscia) 
requires participation to the Responsible Care 
program. Product stewardship and other aspects of 
Responsible Care are promoted. Essenscia 
becomes the coordinator of environmental 
collaboration on the national and regional level.

Start of the Voluntary Energy Efficiency 
Program (VEEP), coordinated by Cefic.  Its 
intent is to reduce the chemical industry’s 
specific energy consumption by 15% in the 
period 1990−2000, and by 20% before 2005.

Fedichem (now Essenscia) 
publishes a document 
warning the government 
for the decline of the 
Belgian chemical industry, 
if CO2 emissions have to 
drop as prescribed by the
Kyoto protocol.

VIBNA refocuses and drops all 
environmental issues because they 
are tackled by Essenscia. However, 
local environmental topics are 
redirected to VOKA. 

Foundation of 
VOKA 
Grootindustrie,  
responsible for 
local 
environmental 
matters after 
VIBNA’s refocus.

Opening of the Rotterdam-
Antwerp Pipeline (RAPL), 
transporting oil from the port 
of Amsterdam. This port is 
more accessible than the 
Antwerp port for large oil 
tankers. The RAPL is a joint 

VIBNA is involved in the 
foundation of Invader, an 
industrial waste processing 
firm. A majority of the 
cluster firms supported the
initiative financially and 
technically.

VIBNA receives 
an environmental 
award from the 
city of Antwerp 
for its contribution 
to Antwerp firms’
environmental 
efforts.

Fig. 2  Timeline of events and decisions with a substantial impact on the petro-
chemical and chemical cluster in Antwerp
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for environmental legislation. These issues are coordinated by Essencia 
Flanders, before 2007 called Fedichem.

Clusters can emerge in two ways: policy-driven or spontaneous (Su 
and Hung 2009). As mentioned before, the Antwerp cluster originated 
during the early 60s. The local government reserved a large area north 
of the city for petrochemical and chemical firms. The cluster developed 
in a way up to now neglected in the literature; it was almost exclusively 
based on alluring existing petrochemical and chemical firms to the area. 
These large firms situated a new production plant in the Antwerp port 
because of the local authorities’ initiative. Therefore, the development 
stage of this cluster has other characteristics than described in the liter-
ature (see Sect. 2 of this paper). The cluster firms did not build exclu-
sively on local resources such as cheap land. On the contrary, they 
used resources and know-how of the multinational’s parent firm. They 
also obtained environmental knowledge and skills via this parent firm. 
Although the firms developed market relationships, a substantive part of 
the value chain was still situated outside the cluster. Collaboration was 
limited. The first joint initiatives could be observed during the late 60s 
because of joint needs.

These arose when the cluster reached the expansion stage. The exist-
ing transport infrastructure in the port became insufficient due to the 
cluster’s growth. This collaborative initiative eventually resulted in the 
foundation of VIBNA, later on leading to a large number of other joint 
projects, among those many environmental projects and initiatives. In 
agreement with the afore-discussed literature about cluster life cycles, 
the cluster firms undertook joint initiatives for employee training and 
shared infrastructure during the expansion stage. Based on Maggioni’s 
(2004) growth stimulators we note that the Antwerp cluster expanded 
because of the growth of existing firms, the area’s profit potential for 
new petrochemical and chemical firms, increasing cluster economies 
(infrastructure and other resources) and the growth of the number of 
subcontractors.

At present, the cluster is still in the maturation stage. Swann (2002) 
stated that a cluster reaches this stage when the cluster’s shared knowl-
edge becomes more codified, losing attractiveness for new firms. For the 
Antwerp cluster the reduced attractiveness is mainly due to changes in 
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the cluster’s environment. This is discussed in a document of the local 
Chamber of Commerce of 2006. Some examples are the situation of 
the local road infrastructure, the evolution of labor costs, continually 
stricter environmental regulations, etc. We note that even during the 
maturation phase, the firms still do not engage in joint R&D projects. 
According to the cluster life cycle literature (see Sect. 2), joint R&D 
projects usually arise during the cluster’s early stages. In petrochemical 
and chemical firms, a majority of R&D projects are carried out by the 
parent firms. The resulting knowledge is of strategic importance and, 
hence, not shared with other firms. Furthermore, the cluster life cycle 
literature describes a cluster’s development process from a local orien-
tation in the development stage to a shared local and global orientation 
in the maturation stage. Contrary to this literature, we observe a global 
orientation in the development stage, i.e., the cluster firms made use of 
their parent firms’ knowledge and skills and market relations were lim-
ited. This evolved into a shared local and global orientation in the mat-
uration stage, partially as a result of the large number of collaborative 
cluster projects. Another observation is that there is no increased pres-
sure on the strategic relations during the maturation stage, though this 
is mentioned in the afore-described literature. However, this literature 
is mainly based on clusters originating out of new firms, and does not 
take into account clusters based on multinationals. Although competi-
tion does exist between the subsidiaries in the cluster, its direct impact 
is limited. As a consequence, pressure on the firms’ strategic relations 
during the maturation stage is limited, too. Furthermore, collaboration 
becomes more easy.

The Antwerp cluster has not (yet) reached the declining stage. Swann 
(2002) states that a chemical cluster is not likely to disappear. It is an 
industry generating a large number of spillovers for many other indus-
tries. In case the cluster should reach the declining stage, related indus-
tries would ensure its continuation.

The above description of the cluster’s life cycle shows that reality is 
more complex than described in cluster literature up to now. The first 
complexity is that existing literature described in this paper’s second 
section mainly focuses on clusters that developed spontaneously. This 
was also argued by Su and Hung (2009). These authors did a case study 
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of a spontaneous biotechnology cluster and compared it with a pol-
icy-driven one. They described the huge difference throughout these 
clusters’ life cycles. Martin and Sunley (2006) and Menzel and Fornahl 
(2010) indicate that a lot of authors discuss “coincidences” leading to a 
cluster’s birth. However, in many of these cases, the cluster is the result 
of a strategic intent.

The fact that the cluster developed out of multinationals’ subsidiaries, 
not out of new firms, strengthens the cluster’s deviation of the standard 
life cycle. We could not find a study that describes this category of clus-
ters. These clusters deserve more attention in future studies, as this com-
plexity is the basis for the three following complexities.

A third complexity is that the firms did not rely exclusively on local 
resources during the cluster’s early stages. On the contrary, they used 
their parent firms’ resources and know-how and, hence, did not have 
to build up a completely new firm. However, we notice that the firms 
did evolve toward an orientation comparable to firms in the more tra-
ditionally described clusters. The latter progress from a local orientation 
toward a combined local and global orientation. The Antwerp clus-
ter firms advanced from a global orientation toward a combined one; 
they still rely on their parent firms’ resources, but make use of the local 
resource base, too.

Another complexity implies that the firms collaborate on other areas 
than traditionally described clusters. In the Antwerp cluster, we could 
not observe joint R&D projects. Marketing is another activity that is 
not tackled collectively. However, the firms do exchange a lot of knowl-
edge and skills, mainly via informal contacts. They developed a number 
of shared routines and have joint employee training programs, especially 
concerning safety issues.

In a cluster the pressure on the firms’ strategic relations increases dur-
ing the maturation stage, because of the increased competitive forces. 
The fifth and last complexity is that we could not observe this phe-
nomenon in the Antwerp cluster. Because the majority of cluster firms 
are production plants of multinationals, the direct impact of increased 
competitive forces is less noticeable for these firms; direct competi-
tion takes place between the firms’ parent firms, while subsidiaries are 
more in competition with other subsidiaries of their own parent firm. 
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Therefore, no change in the strategic relations could be observed. On 
the contrary, collaborative initiatives are still thriving. This complexity 
results in more and better inter-firm collaboration in the cluster during 
the maturation stage.

The above complexities have an impact on the role of individual clus-
ter actors on the one hand and on governments’ role for the stimulation 
and facilitation of more proactive environmental strategies in specific 
on the other hand. Governments’ role during a cluster’s development 
stage has a huge impact on the cluster’s characteristics. These character-
istics influence the cluster’s future development and the actors’ possi-
bilities to collaborate in the long term. More research into the diverse 
cluster categories, their specific characteristics and the required role of 
all actors involved is needed. However, we did already observe that this 
kind of cluster seems to be more suited for long-term collaboration, also 
throughout the later stages of the life cycle. It was shown that the clus-
ter’s collaboration differed from collaboration in more traditional clus-
ters. It started later, but expanded quickly during the expansion stage. It 
is still ubiquitous in the maturation stage, as strategic relations suffered 
less from increased competition. The described collaborative projects in 
the cluster can be considered as illustrations of the intensity and effec-
tiveness of the cluster’s joint efforts.

5	� Meso-Organisations Impacting  
the Antwerp Petrochemical  
and Chemical Cluster

Figure 3 provides an overview of meso-organisations exerting a direct 
or indirect influence on the petrochemical and chemical cluster in the 
Antwerp port. The depicted relations do not constitute an exhaus-
tive list; they are merely an overview of the most important links. The 
organizations operate on a range of different geographical levels: inter-
national, European, national, regional, or local. We can state in gen-
eral that meso-organisations with a narrower geographic scope exert 
the most direct influence. Therefore, we call these cluster organizations. 
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Organizations with broader scopes mainly influence the cluster firms 
indirectly, often via the cluster organizations with a narrower scope. 
In this paragraph, we discuss all meso-organisations depicted in Fig. 3 
that have a substantial impact on the cluster’s collaborative environmen-
tal activities, i.e., Essenscia, VOKA, and VIBNA. The analyses of these 
cluster organizations and their mutual relation is based on relevant doc-
uments, such as annual reports and publications. In addition, we inter-
viewed six important cluster actors. These highlighted the high degree 
of the cluster organizations’ interwovenness. After all, all these organiza-
tions rely on more or less the same group of experts. This group, of about 
15–20 people for the Antwerp cluster, consists of representatives of the 
largest cluster firms, in most cases the plant managers, and of represent-
atives of some of the cluster organizations such as Essenscia and VOKA.

Essenscia: Essenscia is the Belgian sector association of the chem-
ical and life sciences sector. Until May 2007, it was called Fedichem. 
It has three regional divisions: for Flanders, Wallonia, and Brussels. 

Fig. 3  Meso-organisations with an impact on the petrochemical and chemical 
cluster in Antwerp
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These divisions deal with environmental issues because in Belgium 
regional governments are responsible for environmental legislation. 
Furthermore, Essenscia is involved in the implementation process of 
ICCA’s Responsible Care project, a voluntary initiative of the chemi-
cal industry to improve its environmental performance. The organiza-
tion compels participation to Responsible Care since 1991. It rewards 
original Responsible Care innovations, issues publications to facil-
itate Responsible Care implementation and organizes projects to 
improve smaller firms’ performances by using larger firms’ expertise. 
Furthermore, they assemble and analyze Responsible Care related data 
to show the industry’s efforts during the past decades. This data shows 
great emission reductions between 1987 and 1993. However, since 
1993, further reductions are more difficult. The firms have been suc-
cessful in drastically reducing all waste products and emissions, except 
for CO2. This is explained by huge investments during the 90s, in ener-
gy-intensive installations. In addition, this was accompanied by a sig-
nificant increase of CO2 as process emissions. Besides publications to 
encourage and support environmental initiatives, Essenscia (Fedichem) 
issued a document in 2002 warning the government for the closure of 
several chemical plants if it had to stick to the planned CO2 reductions 
as prescribed by the Kyoto protocol. In the end, this has not been the 
result. The Kyoto targets for 2012 have not been met by reductions in 
Belgium. Instead, a large part of the reductions have been bought by 
carbon emission trading. This is because investments in other countries 
can result in stronger pollution reductions than the same investments 
in Belgium, as additional reductions become more and more expensive. 
According to a report of a Belgian NGO, 52% of the Belgian Kyoto 
emission reductions have been bought elsewhere, especially in India and 
China, for almost 200 million euro (Lamote 2013). Therefore, we can-
not say whether Essenscia’s claim was valid back in 2002, but if it was, 
they have found a way around it by means carbon emissions trading.

VOKA: VOKA is the association of Flemish Chambers of Commerce 
and the Flemish Economic Association (VEV). The Chambers oper-
ate independently, each responsible for local affairs in their area. The 
VEV deals with topics of regional or national importance, such as 
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environmental legislation. VOKA has members across 24 sectors, pro-
viding 60% of Flemish private employment. The Chamber VOKA 
Antwerp-Waasland has about 3000 members. Their task is to look after 
the firms’ affairs and to network for their members. In addition, they also 
provide some services for their members. VOKA Grootindustrie (Large 
industry) is a subdivision of the VOKA Antwerp-Waasland Chamber 
since 2003. It was founded to implement part of the Routeplan 2012 
project to further develop the port area. Cluster collaborative initiatives 
involving VOKA are discussed within this subdivision’s regular meetings.

In the past, VOKA was not involved in the discussions about envi-
ronmental topics. In 2006 and 2007, they set up some initiatives with 
ENGOs (environmental NGOs). In addition, they were involved in the 
environmental policy formation process of GHA (the Antwerp municipal 
port enterprise). They try to avoid interference of GHA as an additional 
authority, because they fear that it will create local norms surpassing other 
ports’ norms and, hence, undermine the Antwerp port’s competitive posi-
tion. Therefore, VOKA’s definition of proactive environmental strategies is 
not to surpass the legislators’ minimum demands. They only expect firms 
to look beyond current regulations, and to prepare for possible future 
stricter regulations. The port, hence GHA, should, according to VOKA, 
only play a facilitating role, not create additional rules. Furthermore the 
Chamber agrees that Kyoto can harm the Belgian chemical industry and 
the Belgian competitive position in Europe, because it argues that its 
impact on small countries is much larger than on large countries.

VIBNA: VIBNA is the association of industrial firms in northern 
Antwerp. It was founded in 1973 to formalize and embed the cluster 
firms’ collaboration. This collaboration started when the Antwerp port 
suffered from severe accessibility problems, originated during the port’s 
growth of the late 60s. At its foundation, VIBNA united 32 members 
from six sectors: automobile construction, electricity production, stor-
age and transshipment, the metallurgical and ship repairing sector and 
finally two sectors of the cluster: the petroleum and chemical sectors. The 
exact number of members varied during the next decades. On average, 
45% were chemical or petrochemical firms and 11% petroleum firms 
(VIBNA, annual reports 1987–2008). Hence, more than half of VIBNA 
members belong to Antwerp’s petrochemical and chemical cluster.
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VIBNA’s goal is to bundle the firms’ activities and efforts in dealing 
with local problems. The two most important subjects have long been 
safety and environment (VIBNA, annual report 1988). Their first safety 
initiative started in 1973. They created product and firm files with prac-
tical information for intervention teams and for the local community 
(VIBNA, annual report 1998). This initiative stemmed from the idea 
that a safety problem in one firm can also impact or damage the sur-
rounding firms and population. Safety managers of collaborating firms 
met and still meet each other during regular gatherings to exchange best 
practices and knowledge. This collaboration generated improvements 
in all collaborating firms’ safety performances. Figure 4 shows that the 
cluster’s chemical firms and their subcontractors obtained a more sig-
nificant drop in industrial accidents than other Belgian chemical firms 
outside the cluster.

Environmental collaborative initiatives were initially coordinated by 
VIBNA. This proved to be the most efficient solution in the former 
constellation of cluster organizations. According to a former president 
of VIBNA, the environmental topic arose when some Dutch organ-
izations made accusations toward the cluster firms about water and 
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air pollution. A study, ordered by VIBNA, disproved the accusations, 
even stating that downstream water quality was better than up stream’s. 
VIBNA also spurred the waste processing firm Indaver. Because safety 
(respect for human beings) and environmental responsibility (respect 
for the environment) are closely connected, local environmental top-
ics continued to be VIBNA’s responsibility for a long time. “One can-
not obtain good results for the former, neglecting the latter” (VIBNA, 
annual report 1991: 4). Next to these topics, VIBNA also dealt with 
issues that were not managed by other cluster organizations, such 
as infrastructure, permits, industrial well-being, finances, and taxes 
(VIBNA, annual report 1993). However, safety and the environment 
remained VIBNA’s main topics until 2002.

In VIBNA’s annual reports up until 1996, they continually stressed 
the firms’ efforts for environmental improvements. However, critique 
from governments and NGOs remained. They considered the govern-
ment to be excessively repressive (VIBNA, annual report 1987); firms 
are too easily depicted as the main cause of environmental pollution 
(VIBNA, annual report 1987); and firms are excessively and ineffi-
ciently taxed (VIBNA, annual report 1990). Furthermore they state 
that “it is a utopia to think that industrial activities can expand without 
causing any discomfort” (VIBNA, annual report 1988). As from 1998, 
critique is mainly directed to the ever-increasing environmental taxes 
imposed by governments on all levels.

VIBNA’s efforts resulted in improved safety and environmental per-
formances. In its 1998 annual report, they stressed the cluster organ-
ization’s added value: “In the first place these results can be attributed 
to the firms’ individual efforts, but one should not underestimate 
the added value of the firm experts’ shared knowledge and experi-
ence in all VIBNA working groups” (VIBNA, annual report 1998: 2). 
“Exchanging information and experience is enriching and contributes 
significantly to a permanent improvement of VIBNA firms’ environ-
mental policy” (VIBNA, annual report 1999: 10). Some examples of 
joint efforts are discussed further in this paper.

In 2002 VIBNA’s goals changed. Essenscia was continually extend-
ing its working group activities and, hence, continually covering more 
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environmental issues. The overlap with VIBNA’s activities was grow-
ing. Therefore, VIBNA decided to leave these topics to Essenscia. Local 
environmental matters were redirected to VOKA Grootindustrie. After 
its refocus, they concentrated on safety management, industrial medi-
cine, and operational environmental issues (VIBNA, annual report 
2002). However, in practice the latter topic was dropped as well. This 
caused the complete disappearance of environmental topics in VIBNA’s 
activities.

According to a former president of VIBNA, VIBNA’s strength was 
the informal gatherings, giving the firms’ managers the opportunity to 
find support, exchange information, and jointly deal with problems. 
A more formal structure was avoided, because it could undermine the 
organization’s informal way of working. VIBNA’s only formal body 
was a part-time secretariat. Apart from this part-time job, no one was 
paid directly by VIBNA. Every organization member paid for its repre-
sentatives in VIBNA. In addition, this lack of structure made sure that 
only topics in line with the firms’ needs were taken care of, and it kept 
costs low (about €500 per firm per year during the 80s, at present about 
€1500 per firm per year). Besides this small financial contribution, firms 
invest huge amounts of managerial time into the organization. The 
meetings consist of representatives, in most cases the plant managers, 
of the organization members. A former president of VIBNA states that 
VIBNA’s return, especially in non-financial terms, is immense, mainly 
because of the shared know-how.

The RoutePlan 2012 Project: Routeplan 2012 is a joint project of 
multiple organizations with the goal to advance the economic position 
of the Antwerp-Waasland region. It is a white book describing a long-
term vision for the region. First, the project introduces a number of 
initiatives to enhance growth in Antwerp’s traditionally important sec-
tors, i.e., transport and logistics, petrochemical, and diamond (Kamer 
van Koophandel Antwerpen-Waasland 2003). Later, the petrochemical 
domain was called “Large industries,” to include other high-tech firms 
active in the region. A manager was hired by VOKA to coordinate and 
realize all initiatives of Routeplan 2012 within the platform “Large 
industries”. The platform comprises about twenty large industrial firms 
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from the Antwerp-Waasland region. Secondly, a number of initiatives 
are proposed to advance potential new growth sectors, i.e., (main) 
offices, tourism, and culture. A third part is about initiatives concerning 
completely new domains: the development of services for baby boomers 
and initiatives about product development, process optimization, and 
ICT/broadband. The last part of Routeplan 2012 focuses its attention 
on important side conditions to be worked on to be able to realize the 
initiatives of the first three parts. Some propositions are a better mobil-
ity plan, a stimulating tax system, and an appropriate spatial planning 
policy (Kamer van Koophandel Antwerpen-Waasland 2003). To realize 
the initiatives of the Routeplan 2012 project, existing meso-organiza-
tions, such as the Diamond High Council, or new meso-organizations, 
such as the platform “Large industries,” were given responsibility for 
the coordination of specific initiatives. An example is the initiative con-
cerning the enhancement of the mobility infrastructure in the region. 
Although this is a very sensitive and difficult issue for the region because 
of many different opinions and wishes for different stakeholders, deci-
sions have been made and the structural mobility problems will be tack-
led. The manager of the platform “Large industries” is convinced that 
Routeplan 2012 is the ultimate proof of the added value of proactive 
initiatives on the meso-level.

6	� Some Other Collaborative Initiatives  
in the Cluster

This paragraph describes a number of examples of joint initiatives and 
projects in the cluster, coordinated by one of the cluster organizations. 
We focus on initiatives with an environmental impact. Because of 
VIBNA’s local importance for environmental initiatives until 2002, the 
majority of the projects were coordinated by VIBNA. The initiatives are 
shown in Table 1. The rows show which value chain activities (Porter 
1998) profited from the initiative. The columns reveal whether the col-
laboration contributed to an improvement regarding the project’s time, 
quality/scope and/or cost. The latter dimensions constitute the “iron 
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triangle” in project management literature. They are used to evaluate a 
project’s success (Atkinson 1999; Jugdev and Müller 2005). Later stud-
ies extended these dimensions (Jugdev and Müller 2005) by adapting 
them to a project’s specificities. However, we still consider the three 
original dimensions to be the three basic project success factors.

Project A: Wastewater Treatment
In 1979, after having been accused of polluting the river Scheldt, 
VIBNA ordered a study about the river’s water quality. The study con-
tradicted the accusations. In addition, it pointed at the huge differ-
ences between the cluster firms regarding their wastewater quality. 
Consequently, poorer performing firms became aware of their defi-
ciency and started taking initiatives to improve. They consulted with 
the better performing cluster firms. This way they bundled the exist-
ing cluster firms’ expertise, resulting in improved individual and joint 
performances. Thus, collaboration between the cluster firms improved 
the solution’s quality and scope. Furthermore it raised awareness for 
the problem, generating a quicker response and leading to a more cost- 
effective solution. Looking at the value chain, wastewater treatment 
technology was exchanged and improved, resulting in greener firm 
operations. Also the firms’ employees were trained quicker and more 
cost-efficient because of this information exchange.

Table 1  Impact of collaborative initiatives in the Antwerp cluster

Activities in the value  
chain

Time Improvement  
of quality/scope

Cost

Primary activities

Inbound logistics D D D
Operations A, B A, B A
Outbound logistics D D D
Marketing and sales
Service B B
Supporting activities

Infrastructure B B B
HRM A, B, E, F A, B, E, F, H A, B, E, F, H
Technology development A, C A, C A, C
Procurement G G
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Project B: Safety and Environment in Operations
VIBNA continually sought safety and environmental improvements 
in the firms’ operations. Therefore, employees had regular meetings in 
VIBNA’s safety working groups and environmental working groups 
to exchange experience and skills. This caused a huge learning effect. 
Because of these regular meetings, managers had more and more infor-
mal contacts. In case of a problem, a safety manager will ask advice 
from the other cluster firms’ experts by a quick telephone call. Some 
examples of joint projects are the uniformization of emergency signals 
and of subcontractors’ work permits to curtail safety risks. The collabo-
ration contributed to safety quality and raised awareness for much more 
safety issues. Consequently, the firms took care of these issues much 
sooner than when they had no support from the other cluster firms. 
In some cases, this also resulted in a cost advantage, e.g., in the case of 
employee training. Also the quality and time needed for subcontractors’ 
planning and control (i.e., “service” in the value chain) were positively 
influenced due to collaboration.

Project C: Waste Processing
In 1985 the government issued a ban to dump any more waste prod-
ucts at the Hooge Maey dumping site. VIBNA, in close consultation 
with the government and some other actors involved, was one of the 
organizations spurring the foundation of Indaver, a waste processing 
firm. Because VIBNA represented a large number of important firms, 
they succeeded in convincing the Flemish government to participate 
financially. Thus, collaboration resulted in reduced costs and a quick 
and joint solution for the waste problem. In addition, the firms shared 
their expertise in waste processing. Each firm put a number of experts 
at Indaver’s disposal. Prior to their job at Indaver, the waste processing 
firm’s top managers have always gained expertise in one of the cluster’s 
chemical firms.

Project D: Logistics
The cluster firms did not collaborate explicitly around logistics. 
However, indirect collaboration took place via the logistics firm 
Katoennatie. Solvay was the first cluster firm that collaborated with 
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Katoennatie. At the time, this was unusual, as all cluster firms used to 
take care of their own logistics. The project was successful; both part-
ners benefited because of mutual learning, resulting in more efficient 
and more effective inbound and outbound logistics. Also logistics speed 
was positively influenced. Later on, other cluster firms also started col-
laborative projects with Katoennatie. This way, they profited from 
Katoennatie’s knowledge and experience, gained during their partner-
ship with Solvay. Katoennatie experienced a strong growth, becoming 
an important partner for a large number of cluster firms. Although no 
explicit collaboration took place, the firms profited from being located 
in the cluster; they benefited from the partner’s expertise, gained during 
their partnership with other cluster firms.

Project E: Employee Training
The firms of the petrochemical and chemical cluster jointly organize 
regular safety trainings for their employees. Also governmental service 
providers (fire brigade, police, etc.) are involved. The main goals are to 
jointly elaborate and/or improve emergency plans and to train employ-
ees to create a safer working environment. The firms organize a simu-
lation of an industrial accident at one firm site. Other firms are invited 
as observers. Afterward, the simulation is jointly evaluated to maximize 
learning. Here, collaboration results in more efficient and more effec-
tive employee training. In addition, more experience is gained during a 
shorter time span than in the case of individual safety trainings. Also the 
governmental service providers experience an increased learning effect. 
Through the firms’ collaboration, only one single safety training has to 
be undertaken for all firms.

Project F: The ACTA Project
The ACTA project is an initiative of SIRA to train each year about 25 
juveniles to become process operators via a part-time studying and part-
time working trajectory. The project does not have a direct environmen-
tal impact. However, it results in new employees already trained for the 
specific safety issues of the petrochemical and chemical firms. Therefore, 
this project contributes to the quality, speed, and cost efficiency of the 
employees’ safety training.
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Project G: Safety Equipment
Safety is an extremely important issue in the cluster; it can have a 
huge impact on employees, the local community, and the environ-
ment. Therefore, safety investments are substantial. A small part of 
these investments consist of safety equipment, such as safety masks 
and suits. In exceptional circumstances, the need for safety equipment 
can be huge. This would mean that every single firm should require a 
very large stock of safety equipment in case such an exceptional circum-
stance takes place. However, the cluster firms agreed that in the event of 
such an exceptional circumstance in one of the cluster firms, they can 
make use of each other’s safety equipment. This means that the stocks 
of safety equipment can be reduced to a level that is sufficient for the 
large majority of possible incidents. This results in a reduction of costs, 
as well as in an improvement of quality, i.e., access to an extremely large 
stock of safety equipment if needed.

Project H: I-Bus
In 2009 six cluster firms, in collaboration with VOKA, introduced a 
joint employee transportation plan. 3000 employees are transported 
more efficiently to and from their workplace. This results in economic 
and ecological gains. The total number of busses diminished from 53 
before the project to 41 after the joint initiative. At the same time, more 
stops are served.

7	� Discussion and Conclusions

This paper looks into environmental collaboration in clusters. The con-
cept of clusters is not unequivocal. The most cited definition is from 
Porter (2000), containing three important elements: firms active in 
the same or in related industries, geographical proximity, and verti-
cal or horizontal links between the firms. Clusters generate a number 
of advantages. They increase productivity, stimulate innovation, and 
attract new firms (Porter 1998, 2000). Advantages stemming from a 
cluster’s collaborative initiatives can be called cluster-specific advantages. 
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In a cluster, the firms create a joint resource base by sharing resources 
(Verbeke and Vanden Bussche 2005; Dyer and Singh 1998). This 
resource base is often located in a cluster organization that coordinates 
and facilitates the cooperative initiatives. Hart’s (1995) natural resource-
based view suggests that these resources can generate green capabilities 
that may result in a cluster-specific advantage.

We performed a case study of the petrochemical and chemical cluster 
in the Antwerp port to illustrate a cluster’s contribution to firms’ envi-
ronmental strategies. Therefore, we identified a large number of cluster 
organizations and discussed their importance, especially related to envi-
ronmental matters. The study shows the multitude of contacts between 
those organizations and between the cluster’s individual actors. In addi-
tion, it shows the large number of collaborative initiatives. Some clus-
ter organizations have a large direct impact on the cluster firms, while 
others, especially those with a broader geographical sphere of influence, 
only have an indirect impact. The cluster’s collaboration on environ-
mental issues is mainly coordinated by a small number of local cluster 
organizations, i.e., VIBNA, SIRA, and VOKA Grootindustrie and one 
regional organization Essenscia Flanders.

This paper described a number of collaborative projects in the cluster. 
They prove the cluster’s advantages, in terms of time, quality, scope, and 
cost, for almost all value chain activities of the firms. A lot of projects 
imply a bundling of knowledge and expertise, creating a win-win situa-
tion for all firms and allowing them to obtain a competitive advantage 
relative to firms outside the cluster. Cluster membership allows a firm to 
get access to the cluster’s joint knowledge base, whether it is via a cluster 
organization or via a joint partner which has acquired its expertise dur-
ing partnerships with other cluster members.

We could still observe a number of complexities that had not been 
described in cluster literature to date. Future research should focus on 
the existence of several cluster categories and their divergent character-
istics. The role of governments throughout clusters’ life cycles should be 
examined further in light of the existence of several cluster categories 
and its impact of the possibilities for collaboration.
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1	� Introduction

A large number of studies have looked into the impact of a firm’s 
localization in a geographical cluster. In one of the most well known, 
Porter (1998) explained that fierce competition within a cluster 
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improves cluster firms’ performance. Folta et al. (2006) looked at the 
impact of cluster size on cluster firms’ innovation rate, alliance partners, 
and private investors. They found increasing individual performances 
until the cluster consisted of about 65 firms, after which the effect 
reversed. Decarolis and Deeds (1999) observed a positive link between 
cluster membership and the firm’s financial performance. Clusters are 
mostly considered as fruitful environments to generate competitive 
advantage because they increase productivity, stimulate innovation, 
and attract new firms (Porter 1998, 2000; Marshall 1920). Other 
advantages of cluster membership are an increased likelihood that the 
firm internationalizes and, hence, results in higher international sales 
(Fernhaber et al. 2003). However, Porter (1998) indicated that a cluster 
needs at least ten years to establish a certain depth and create a compet-
itive advantage, indicating that potentially not all benefits are immedi-
ately and automatically generated. Many researched positive impacts of 
clusters at least suggest that the cooperation of multiple firms in a geo-
graphical area stimulates some form of collaboration or synergy. Little 
attention, as also recently pointed out by Wassmer et al. (2014) in the 
context of environmental collaborations in particular, has been given 
to the causal effects and mediating factors of collaborations leading to 
green firm benefits.

Managers would however benefit from more insight into how the 
positive effects are generated and the processes that lead to the clus-
ter firms’ advantages. It can help to understand how to use the clus-
ter’s network to their advantage, making their firms more competitive 
compared to firms outside the cluster’s network and supporting deci-
sions as from membership considerations up to cluster-specific invest-
ments. Furthermore and specifically related to socioeconomic issues, 
such as environmental impacts, understanding the processes that lead 
to an increase of environmental investments which go beyond compli-
ance, and making firms more competitive at the same time, is also val-
uable information for policymakers. They might become more aware of 
the specific stimuli that can trigger and/or reinforce a firm’s (voluntary) 
efforts for the natural environment and may as such be more supportive 
of clusters or other forms of collaboration.
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Wassmer et al. (2012) did an extensive literature study of all forms 
of environmental collaborations and discussed antecedents and conse-
quences of these collaborations. This paper has a strong focus on inter-
firm collaborations and concludes that inter-firm collaborations for 
environmental issues “can be seen as vehicles to realize economic value 
through addressing environmental problems” (Wassmer et al. 2012: 6).

The current paper builds on this and analyzes how specifically the 
cluster affects its firms’ environmental strategies and the extent to which 
this results in competitive advantage. We start by looking at whether the 
cluster can increase the cluster firms’ environmental investments and 
environmental performance, after which we study how these invest-
ments may lead to a competitive advantage for the cluster firms. Such a 
potential advantage will indeed create economic value, but at the same 
time may increase public benefits in such a way that these exceed the 
benefits firms can generate on their own.

The next section of this paper explains the underlying theoretical 
basis of the paper and formulates hypotheses which will be empirically 
tested. The third section explains the methodology used to obtain the 
results showed in section four. The fifth section of this paper discusses 
the results and formulates conclusions.

2	� Theory and Hypotheses

2.1	� Theoretical Framework

We build our analysis in this paper on an extension of the natural 
resource-based view (Verbeke et al. 2006; based on Hart 1995). The 
resource-based view describes how firms can obtain a sustained com-
petitive advantage with their resources and their capabilities resulting 
from these resources (Barney 1991; Grant 1991). Resources are “the 
tangible and intangible assets a firm uses to choose and implement its 
strategies” (Barney 2001: 54). This definition implies that a firm does 
not necessarily need to own or control the resources. Therefore, we can 
extend the resource-based view to analyze inter-firm collaborative initi-
atives or systems in which the firms operate as a higher-level unit within 
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which resources are shared. These shared resources are termed network 
resources (McEvily and Zaheer 1999; Lavie 2006). McEvily and Zaheer 
(1999) showed empirically, by using the resource-based view as theoreti-
cal framework, that networks, such as a cluster of firms, make a valuable 
contribution to the development or range of competitive advantages of 
a firm. Network resources may as such constitute an additional source 
of competences. The idea of shared resources is also used in Dyer and 
Singh’s (1998) “relational view.” However, they argue that “at a fun-
damental level, relational rents are possible when alliance partners 
combine, exchange, or invest in idiosyncratic assets, knowledge, and 
resources/capabilities, and/or they employ effective governance mech-
anisms that lower transaction costs or permit the realization of rents 
through the synergistic combination of assets, knowledge, or capabili-
ties” (Dyer and Singh 1998: 662). Parise and Casher (2003) introduced 
the idea of looking at inter-firm relations, in their case alliance relation-
ships, as a portfolio of business partners to be managed with the goal of 
achieving greater business success. Wassmer and Dussauge (2011: 60) 
studied alliance portfolios taking a resource-based perspective. They find 
that “an important issue for the focal firm [is] to deal with […] the fit 
of a network resource with both its own resources as well as other net-
work resources accessed from partners of other alliances.” All these con-
tributions share the idea that inter-firm relations through a network or 
alliance relationship could definitely increase the potential of business 
success or even greater competitive advantage.

Hart (1995) was the first to explicitly link environmental strategies 
and the resource-based view of the firm, which he termed the “natu-
ral resource-based view of the firm.” He stated that firms can achieve a 
competitive advantage by developing competencies with their resources 
that foster eco-friendly activities. This hypothesis has since been empir-
ically validated by among others (Sharma and Vredenburg 1998; 
Verbeke et al. 2006). We build upon the extended resource-based view 
(McEvily and Zaheer 1999; Lavie 2006) and the natural resource-based 
view (Hart 1995) and more specifically extend the Verbeke et al. (2006) 
approach to empirically analyze the impact of the largest European pet-
rochemical cluster on the green competitive advantage of the cluster’s 
firms. We argue that firms in this cluster create a joint resource base out 
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of which all participating organizations can tap knowledge and other 
necessary and useful resources for supporting environmental strategies. 
These resources are added to the firm’s own resource base and are an 
additional source for the development of competencies that foster eco-
friendly activities.

The type of network we will use in this study is the network in a 
geographical cluster. We identified several cluster theories in the exist-
ing cluster literature. The two most cited theories are from Porter 
(2000) and Krugman (1991) (Hoen 2001; Roh 2007). Porter (2000) 
regards clusters as geographically proximate organizations in the same 
or in related sectors, linked by vertical or horizontal relations. Krugman 
(1991) indicated the wider macro-oriented socioeconomic benefits clus-
ters may have. Because Porter (2000) considered clusters from a more 
microeconomic perspective, as “geographic concentrations of interconnected 
companies, specialized suppliers, service providers, firms in related industries, 
and associated institutions (e.g., universities, standards agencies, trade associ-
ations) in a particular field that compete but also cooperate ” (Porter 2000: 
15). Building upon Wassmer and Dussauge’s (2012) work about alli-
ance portfolios, we may argue that a geographical cluster is a portfolio of 
business partners and competitors. It is up to the cluster firms to utilize 
this portfolio to its full potential. At least, the cluster environment stim-
ulates firms to combine network resources with both their own resources 
to increase their business success and to create competitive advantage.

2.2	� Hypotheses

Buysse and Verbeke (2003) identified five environmental resource 
domains in Hart’s (1995) work in which a company can invest to 
improve its resource base internally. By investing in these resource 
domains, the firm will augment its capacity for developing competen-
cies that foster eco-friendly activities. Based on Hart’s (1995) natu-
ral resource-based view, these competencies may lead to a competitive 
advantage. The resource domains identified are: (1) conventional green 
competencies related to green product and manufacturing technol-
ogies, (2) employee skills, (3) organizational competencies, (4) formal 
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(routine-based) management systems and procedures, at the input, pro-
cess, and output sides, and (5) the reconfiguration of the strategic plan-
ning process (Buysse and Verbeke 2003).

A number of authors have described various internal organization 
drivers for environmental investments or environmental initiatives 
within the organization, i.e., drivers of investments in one or more of 
the five resource domains. Among the most discussed factors are the 
individual preferences and values of upper echelon managers, resulting 
in an eco-centric leadership style. Cordano and Frieze (2000) found 
that environmental managers’ attitude toward pollution prevention is 
positively related to the preference for implementation of these activi-
ties. This attitude and the consequent response might be formed by the 
manager’s individual concern, i.e., “the degree to which [they] value the 
environment and the degree of discretion they possess to act on their environ-
mental values ” (Bansal and Roth 2000). Eco-centric leadership causes 
“faster diffusion and tighter integration of environmental values […] and 
leads to a higher degree of formalization of environmental responsibili-
ties within the organization ” (Branzei et al. 2004: 1088). Furthermore, 
eco-centric leaders also succeed in finding support from others in the 
organization for their strategic decisions (Branzei et al. 2004). Finally, 
eco-centric leadership occurs more often when there is organizational 
slack, i.e., an excess of resources available to managers (Sharma 2000; 
Bansal 2003).

A second internal organization factor influencing environmental 
investments is the managerial interpretation of environmental issues as 
opportunities instead of threats. Sharma (2000) found that the greater 
the degree to which a manager interprets environmental issues as oppor-
tunities, the greater the likelihood of choosing for a proactive environ-
mental strategy. On the other hand, interpreting environmental issues 
as threats causes a manager to rather choose for a reactive environmental 
strategy.

The third factor is championing by environmental managers. 
Championing consists of three activities: “(1) identifying/generating an 
issue or idea, (2) packaging it as attractive, and (3) selling it to organiza-
tional decision makers ” (Andersson and Bateman 2000: 549). The main 
reason that a manager might become an environmental champion is 
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out of individual concerns. To be successful, it also has to be an issue in 
line with the organization’s values, so as to be perceived as strategically 
important (Bansal 2003).

The last factor is supervisory behavioral support. These are all actions 
and behaviors from upper echelon managers that might positively influ-
ence environmental initiatives from employees. This can be in the form 
of a well-defined and well-communicated environmental policy, i.e., an 
organizational encouragement, but even more important are supervi-
sor encouragement supporting innovation, competence building, and 
communication with others (Ramus and Steger 2000). Also the use of 
rewards and recognition and assisting in managing goals and respon-
sibilities were found to be important supervisory behavioral support 
factors that can result in more investments in the five environmental 
resource domains. Cordano and Frieze (2000) hypothesized that more 
hierarchical control of environmental managers would lead to better 
pollution prevention results, but they could not find a significant result 
for this relationship. On the contrary, they found significant results 
in the opposite direction. This could suggest that a too strict hierar-
chical control, limiting the actions or innovative decisions of an envi-
ronmental manager, might have a reverse effect on the environmental 
performance.

As the natural resource-based view suggests, investing in the five 
resource domains stimulates the development of eco-friendly firm-spe-
cific capabilities (Verbeke et al. 2006; Hart 1995). Sharma and 
Vredenburg (1998) identified three organizational capabilities emerg-
ing from environmental investments: stakeholder integration, high-
er-order learning, and continuous innovation. In our study, we focus 
on stakeholder integration and higher-order learning, because contin-
uous innovation, as also suggested by Sharma and Vredenburg (1998) 
and Verbeke et al. (2006), is already integrated in or at least overlapping 
with the capability for higher-order learning.

Stakeholder integration “involves the ability to establish trust-based 
collaborative relationships with a wide variety of stakeholders, especially 
those with noneconomic goals. These stakeholders may include local com-
munities, environmental groups, regulators, non-governmental organi-
zations (NGOs), etc.” (Sharma and Vredenburg 1998: 735). Maxwell 
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et al. (1997) explain that managers’ decision about which strategy 
to pursue is dependent on market factors and non-market factors. 
Thus, when a manager chooses for a strategy involving collaboration, 
this choice might be based on economic and noneconomic motives 
and result in collaboration with market and non-market stakehold-
ers (Baron 1995). Collaboration with market stakeholders intends to 
enhance a firm’s competitive position. Related to environmental strat-
egies, this implies the use of a green strategy to obtain a competitive 
advantage relative to competitors (Maxwell et al. 1997; Hart 1995; 
Sharma and Vredenburg 1998). Also a better financial performance 
(Douglas and Judge 1995; Hart and Ahuja 1996; Murphy 2002), 
an increased operational performance (Hart and Ahuja 1996), and 
higher stock prices or a higher market value of the firm (Klassen and 
McLaughlin 1996; Dowell et al. 2000) are market factors driving firms 
to proactive environmental strategies. While collaboration with market 
stakeholders serves to increase a firm’s economic performance, collabo-
ration with non-market stakeholders is more suited to increase a firm’s 
overall performance (Baron 1995), including the environmental perfor-
mance (Maxwell et al. 1997).

“Higher-order learning involves the development of different interpreta-
tions of new and existing information, as a result of developing new under-
standings of surrounding events ” (Sharma and Vredenburg 1998: 740; 
Fiol 1994). It is a form of organizational learning, allowed, stimulated, 
and enhanced by four contextual factors: the extent to which the cor-
porate culture is suited for enhancing learning, the extent to which it 
allows flexibility, the extent to which the organizational structure allows 
innovation, and, finally, the environment (Fiol and Lyles 1985).

The natural resource-based view (Hart 1995) further explains that 
when a firm develops eco-friendly capabilities due to its investments in 
the five resource domains, some of the capabilities might result in a sus-
tainable competitive advantage for the firm, if they are valuable, rare, 
non-imitable, and non-substitutable (Barney 1991). We distinguish 
three dimensions of green competitive advantage: a cost advantage, a 
product differentiation advantage, and the reinforcement of the firm’s 
future market position (Sharma and Vredenburg 1998; Verbeke et al. 
2006). Cost reduction is aimed at lowering inputs and/or increasing 
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outputs. Product differentiation involves both new product develop-
ment and improvements of existing products. Finally, reinforcement of 
the firm’s future market position entails making the firm more compet-
itive in terms of employees’ learning skills, the firm’s reputation, its cus-
tomer satisfaction, and its market share (Verbeke et al. 2006).

Based on the extended natural resource-based view (Barney 1991; 
Grant 1991; Hart 1995; McEvily and Zaheer 1999; Lavie 2006), we 
find support that in a lot of cases, at least some of the investments in 
the five resource domains are stimulated, facilitated, or increased by the 
networks in which the firm participates, i.e., in this case the geographi-
cal cluster network. Verbeke and Vanden Bussche (2005: 127) explained 
that an alliance’s knowledge base depends upon the synergies that result 
from resources of various partners through an evolutionary process. 
Similar to this, a cluster’s resource base can be enhanced by collabora-
tion. In other words, the cluster may stimulate the investments in the 
five resource domains. As these investments are determined by internal 
organization drivers, the cluster network may enhance the effect of the 
internal organization drivers, causing an increased effect on the invest-
ments in the five resource domains.

Hypothesis 1a:  The internal drivers of proactive environmental invest-
ments are reinforced by cluster collaboration.

Hypothesis 1b:  The cluster-induced part of each internal driver of proactive 
environmental strategies leads to investments in the five resource domains.

Hypothesis 2a:  Investments in the five environmental resource domains 
increase due to cluster collaboration.

Consequently, the use of the extended natural resource-based model of 
Verbeke et al. (2006) in this paper suggests that also the development 
of eco-friendly firm-specific capabilities is enhanced by cluster collabo-
ration, and that the cluster-induced part of the investments in the five 
resource domains also contributes to the development of eco-friendly 
firm-specific capabilities. Although the shared resources alone might 
make a significant contribution, it will also be the unique combination 
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of firm-specific with cluster-specific resources that will make a large 
contribution to the development of these capabilities.

Hypothesis 2b:  Cluster-induced investments in the five resource domains 
lead to the development of firm-specific capabilities.

Hypothesis 3a:  Firm-specific capabilities can be enhanced through cluster 
collaboration.

As the natural resource-based view (Hart 1995) explains, these capabili-
ties might result in superior, sustainable firm-specific advantage. As this 
will in theory be the case for all the firms participating in the cluster, we 
could speak of a cluster-specific competitive advantage. However, due 
to the combination with each firm’s own resources and capabilities, this 
advantage will be different for each firm.

Hypothesis 3b:  Cluster-induced firm-specific capabilities may lead to a 
firm-specific competitive advantage.

Hypothesis 4:  Firm-specific competitive advantage can be enhanced 
through cluster collaboration.

3	� Method

3.1	� Data and Sample

The sample for this study consists of firms in the petrochemical and 
chemical cluster of Antwerp and Rotterdam. Because of the geograph-
ical proximity (less than 100 km), the intense pipeline network and 
many (supply chain) relations between both sub-clusters, Antwerp and 
Rotterdam, are at least for (petro)chemicals in a global competitive con-
text, considered as one cluster, being the most important one in Europe. 
Next to the (petro)chemical industry, the cluster involves related indus-
tries, as mentioned in Porter’s (2000) cluster definition, such as oil 
refining and cracking firms, tank storage firms, transport firms, and 
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construction and maintenance firms. In addition to the firms active in 
the cluster for this paper’s quantitative analysis, we have interviewed 
the main responsible of four cluster organizations in Antwerp and two 
in Rotterdam, to obtain additional qualitative information. Based on 
their activities and location in the cluster, we identified 161 firms. For 
the Antwerp part of the cluster, we selected based on a yearly publica-
tion listing all the relevant firms located in the Antwerp port area (De 
Lloyd 2010), 70 in total. For the cluster part in Rotterdam, we built 
our respondents list based on information provided by the Rotterdam 
Port Authority (2010) as well as Deltalinqs information, a local interest 
group for the Rotterdam port area, which finally resulted in 91 firms 
for the Rotterdam part of the cluster. We contacted all the 161 firms by 
phone and asked for a face-to-face semi-structured interview with the 
environmental manager or the plant manager on their site. This resulted 
in 59 in-depth interviews (response rate 36, 7%) conducted in a period 
of eight months from June 2010 until February 2011.

3.2	� Survey Design and Measures

A survey was developed and was a basic part of and for the conducted 
half-structured interviews. Besides an in-depth discussion of each ques-
tion, all questions were finally answered in written together with the 
respondents and each interview took on average about one hour and 
a half. The survey used in Verbeke et al. (2006) was used as a basis, but 
was updated with items from more recent literature and extended with 
relevant cluster items. Verbeke et al. (2006) survey items were based 
upon empirical literature contributions from 1995 to 2005. Industry 
experts and academic experts assessed face (content) validity of the sum-
mated scales of the survey, and the authors incorporated the experts’ 
feedback into the survey instrument. We checked more recent literature 
up until 2012 and literature up until 2005 that had not been included 
in their list of references. A list of 101 possible new items or adaptations 
of existing items were composed and discussed in our team of authors. 
We concluded that with some minor adaptations and extensions to 
the existing item list, all new items were covered in our survey. Table 1 
shows the list of concepts and items integrated in the survey. Items that 
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Table 1  Rating scales

Eco-centric leadership (Branzei et al. 2004)
1. �Many of our senior managers are personally and actively involved in devel-

oping environmental protection policies for our firm
2. �Many of our senior managers are personally and actively involved in moni-

toring the implementation of environmental protection policies for our firm
3. Our senior managers give environmental issues a high priority
4. �Ideas on pollution management are shared freely among lower, middle, and 

upper levels within my organization
5. �Most people in my organization are very aware of the need to protect the 

environment
6. �Most people in my organization are well informed about our environmental 

policy

Interpretation of environmental issues as opportunities
1. �Investments in environmental initiatives could translate into opportunities or 

benefits for the business (Bansal and Roth 2000)
2. �There are more opportunities for our business arising out of the environ-

mental agenda than threats (Sharma et al. 1999)
3. �Our environmental agenda provides us with unique business opportunities 

that are not generated by other activities (Verbeke et al. 2006)
4. �Our environmental manager regularly urges us to view our environmental 

agenda a as business opportunity (Sharma et al. 1999)
5. �I or other managers are likely to lose rather than gaining by initiating 

actions to preserve the environment (Sharma 2000)
6. �Any action that I or other managers may take for environmental preserva-

tion is constrained by others in the organization (Sharma 2000)
7. �I am confident that I have best practice knowledge to reduce the environ-

mental impact of company operations (Sharma 2000)

Championing of environmental managers (Cordano and Frieze 2000)
Our environmental manager thinks that:
1. �Pollution prevention is the most desirable waste management goal
2. �Most pollution prevention projects are worthwhile
3. �Pollution prevention is an important component of a company’s environ-

mental management
4. �Pollution prevention should be seen as an important component of a com-

pany’s “bottom line”
Lower-level support
1. �Employee suggestions have proven to be an excellent source of ideas to 

improve environmental performance for the company (Klassen and Whybark 
1999)

2. �The company has demonstrated its support to rank and file employees’ new 
ideas (Ramus and Steger 2000)

(continued)
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Higher-order learning (Sharma and Vredenburg 1998)
My company is able to:
1. �Generate cooperation among line-staff to exchange environmental informa-

tion and the integration of such information
2. �Continuously expand knowledge about the business/natural environment 

interface
3. �Look for solutions to environmental problems from fresh angles
4. Act before the rest of the industry
5. Preempt regulations
6. Experiment on the business/natural environmental domain
7. �Spot opportunities amidst changes in social expectations and environmental 

regulations
8. �Innovate and continuously improve operations while reducing environmen-

tal impact
Stakeholder integration
This item is measured differently, as explained in this paper. The four items 

measuring this concept in Verbeke et al. (2006) survey are dropped

Cost reduction (Sharma and Vredenburg 1998)
My company’s proactive environmental practices have helped my company to 

be more competitive in terms of:
1. Lower material costs
2. Lower process/production costs
3. Lower costs of regulatory compliance
4. Increased productivity
5. Process innovations
6. Increased knowledge about effective ways of managing operations

Product differentiation (Sharma and Vredenburg 1998)
1. Product innovation
2. Improved product quality

Securing of the future market position (Sharma and Vredenburg 1998)
1. Organization-wide learning among employees
2. Improved employee morale
3. Overall improved company reputation or goodwill
4. Customer satisfaction
5. Market leadership

Table 1  (continued)

(continued)
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Resource domain 1 (Sharma and Vredenburg 1998)
1. Implementing processes that reduce/eliminate the production of pollutants
2. Continuously improving pollution prevention results
3. Disposing of and treating hazardous/toxic wastes
4. Implementing pollution/emission control equipment
5. Recycling
6. Using waste produced as input somewhere else
7. Implementing control/alarm systems for environmental accidents
8. Observing rigorous emergency response procedures
9. Insurance planning to cover potential environmental risks
10. Carbon capture and storage

Resource domain 2
1. �Training or educating employees on environmental issues (Sharma and 

Vredenburg 1998)
Realigning employee responsibilities to allow them adequate time to:
2. Receive environmental training (Ramus and Steger 2000)
3. Explore new environmental techniques (Ramus and Steger 2000)
4. Visit sites (Ramus and Steger 2000)

Resource domain 3
1. �Coordinating the environmental efforts of various functional areas within 

the organization (Verbeke et al. 2006)
Improving environmental performance through greener:
2. �Purchasing of production equipment (Douglas and Judge 1995; Buysse and 

Verbeke 2003)
3. Production (Sharma and Vredenburg 1998)
4. �Distribution (wholesale and retail) (Sharma and Vredenburg 1998; Buysse 

and Verbeke 2003)
5. �Supply chain management (Sharma and Vredenburg 1998; Buysse and 

Verbeke 2003)
6. R&D (Buysse and Verbeke 2003)
7. Legal and policy functions (Douglas and Judge 1995)
8. �Public relations (e.g., attracting environmental conscious investors/custom-

ers) (Douglas and Judge 1995)
One item from Verbeke, Bowen, and Sellers (2006) has been dropped, i.e., 
“improving environmental performance through greener refining,” as this is 
an item too specific for the oil industry, and in addition, this item is overlap-
ping with the item “improving environmental performance through greener 
production”

Table 1  (continued)

(continued)



6  The Impact of Collaboration on Green Competitive Advantage …        153

Resource domain 3
1. �Coordinating the environmental efforts of various functional areas within 

the organization (Verbeke et al. 2006)
Improving environmental performance through greener:
2. �Purchasing of production equipment (Douglas and Judge 1995; Buysse and 

Verbeke 2003)
3. Production (Sharma and Vredenburg 1998)
4. �Distribution (wholesale and retail) (Sharma and Vredenburg 1998; Buysse 

and Verbeke 2003)
5. �Supply chain management (Sharma and Vredenburg 1998; Buysse and 

Verbeke 2003)
6. R&D (Buysse and Verbeke 2003)
7. Legal and policy functions (Douglas and Judge 1995)
8. �Public relations (e.g., attracting environmental conscious investors/custom-

ers) (Douglas and Judge 1995)
One item from Verbeke et al. (2006) has been dropped, i.e., “improving 
environmental performance through greener refining,” as this is an item too 
specific for the oil industry, and in addition, this item is overlapping with the 
item “improving environmental performance through greener production”

Resource domain 4
1. �Using formal procedures to review environmental concerns for all new capi-

tal investments for the company (Klassen and Whybark 1999)
2. �Publishing a formal, well-defined environmental policy (Buysse and Verbeke 

2003; Ramus and Steger 2000)
3. �Setting specific targets for environmental performance (Ramus and Steger 

2000)
4. �Conducting environmental Life Cycle Assessment on major products (Sharma 

and Vredenburg 1998; Ramus and Steger 2000; Buysse and Verbeke 2003)
5. �Implementing an Environmental Management System (Bansal and Roth 

2000; Ramus and Steger 2000)
6. �Publishing audit results of waste production programs annually for produc-

tion areas (Sharma and Vredenburg)
7. �Reviewing operating practices for their impact on the environment (Bansal 

and Roth 2000)
8. �Publishing environmental reports (Buysse and Verbeke 2003; Ramus and 

Steger 2000)
9. �Selection of cleaner logistics methods (González-Benito and González-Benito 

2005)
10. �Environmental criteria in supplier selection (González-Benito and  

González-Benito 2005)

Table 1  (continued)

(continued)
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Resource domain 5
1. �My organization has an environmental officer at the senior management 

level (Branzei et al. 2004)
2. �Environmental managers or those chiefly responsible for environmental 

management in my organization have adequate authority over capital 
investment decisions (Branzei et al. 2004)

3. �Reports of environmental performance are sent to management or directors 
(Buysse and Verbeke 2003)

4. �Environmental reports are used actively by senior management (Buysse and 
Verbeke 2003)

5. �Our senior managers are aware of company-specific environmental issues 
(Bansal and Roth 2000)

6. �Our business plan includes an extensive, detailed section that describes the 
company’s objectives for environmental performance (Klassen and Whybark 
1999; Sharma 2000)

7. Reviewing environmental concerns (Klassen and Whybark 1999)
8. Environmental strategic planning (Buysse and Verbeke 2003)
9. �Identifying and evaluating emerging environmental issues for their long-term 

(five years or more) impact on the company (Klassen and Whybark 1999)

Table 1  (continued)

are underlined have been adapted or added. If items were dropped from 
Verbeke, Bowen, and Sellers’ survey, this is mentioned in the table. We 
extended the list of items to be measured because our survey also tries 
to assess the cluster impact on a list of concepts.

Most questions were measured on a seven-point Likert scale 
(1 = “strongly disagree” or “no importance,” 7 = “strongly agree” or 
“strong importance”). For each measured item, we also asked whether 
the respondent believed that due to the effects of the cluster, there has 
been a positive effect on the answer given for the item. If yes, we asked 
whether this effect was caused by information exchange in the cluster, 
or whether the effect was obtained by means of a specific joint project 
with one or more other cluster firms. In the latter case, we also asked 
if the respondent’s firm was the leading or one of the leading firms in 
the project. For all items measuring the investments in the five resource 
domains (except for the first six items of resource domain 5), we also 
asked whether the firm is investing in the item topic for at least five 
years to check whether it is a sustained investment. To measure the 
concept of stakeholder integration, we used a method already applied 
by several previous authors (Buysse and Verbeke 2003; Henriques and 



6  The Impact of Collaboration on Green Competitive Advantage …        155

Sadorsky 1999; Sharma and Henriques 2005; Rueda-Manzanares et al. 
2008), namely:

where: µi = the interest of this stakeholder in environmental issues;
βi = the level of attention the firm pays to this stakeholder.
We selected 19 stakeholder groups to measure stakeholder inte-

gration, i.e., (1) domestic customers, (2) international customers, (3) 
domestic suppliers, (4) international suppliers, (5) employees, (6) labor 
unions, (7) shareholders, (8) financial institutions, (9) domestic rivals, 
(10) international rivals, (11) international agreements, (12) ENGOs, 
(13) media, (14) national governments, (15) regional governments, 
(16) provincial governments, (17) local public agencies (e.g., municipal 
authority), (18) port authority, and (19) local community groups. We 
also measured the extent to which cluster stakeholders were taken into 
account by asking for the importance and active involvement in a num-
ber of local cluster organizations. These organizations were identified 
based on preliminary interviews with a number of cluster organizations. 
Finally, a number of control variables were included: plant size (meas-
ured as the natural logarithm of the number of full time equivalents), 
location/seaport area (Antwerp or Rotterdam), and industry (i.e., oil/
chemical industry or other industry).

4	� Analysis

First, we compute the scores of the pre-defined concepts based on 
the respondents’ answers. We check for internal consistency with 
Cronbach’s alpha. If this value is acceptable, we compute each respond-
ent’s concept score by averaging the item scores. For the items meas-
uring investments in the resource domains, the score is reset to 1 (i.e., 
the investment has no importance in terms of investments made, man-
agerial time devoted, or general commitment of the organization) if the 
investment is non-sustainable. In accordance with Verbeke et al. (2006), 
an investment is considered to be not sustained when it is not done for 
at least the last five years. For each concept, we compute a general score 

Stakeholder integration =

∑

i
µiβi
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and a cluster-induced score. For the internal organization drivers for 
example, we measured whether the cluster has an effect on these inter-
nal organization drivers. For example, to measure the internal organiza-
tion driver “eco-centric leadership,” we asked, among other questions, 
whether the firm’s senior managers gave environmental issues a high 
priority. Next, we discussed with the respondent whether the clus-
ter has contributed to this, i.e., whether their senior managers would 
have given a lower priority to environmental issues in the absence of 
the cluster. If so, we discussed with the respondent whether the effect 
was due to an information exchange with one or more cluster partners. 
Information exchange is the simplest form of cluster collaboration, in 
which no joint projects are done, but in which information that can 
help other cluster firms is exchanged. When the firm had one or more 
specific joint projects with other cluster firms, the intensity of cluster 
collaboration is larger. In our example, senior managers may have given 
a higher priority to environmental issues because, e.g., another firm in 
the joint project has highlighted the importance of the environmental 
topic, or just because due to the project, they became more aware of it. 
The strongest type of collaboration observed is collaboration in the form 
of projects in which the interviewed firm plays a leading role. The clus-
ter-induced score reflects the presence of the internal organization driver 
and the extent to which the cluster had contributed to this presence. 
The score is 1 when the cluster has had no contribution (i.e., there is 
no cluster collaboration for this item) or when the internal organization 
driver is absent. On the other hand, the score is 7 when there is a very 
strong presence of the internal organization driver of proactive environ-
mental strategies, and when the cluster has contributed very strongly to 
this presence (i.e., there are joint projects for this item, in which this 
firm plays a leading role). The item scores are computed by multiply-
ing the item scores for the presence of each internal organization driver 
with their respective scores for the cluster contribution (0 = no cluster 
contribution, 1 = information exchange, 2 = joint project (no lead), and 
3 = joint project as lead firm). Next, the cluster-induced concept scores 
are computed analogously to the concept scores. These scores are then 
rescaled to a scale from 1 to 7. We chose not to standardize the data, as 
this would efface the difference between the normal scores’ averages and 
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the cluster-induced scores’ averages. Furthermore, it would efface the 
difference in standard deviations. For stakeholder integration, the clus-
ter-induced score is computed differently. We had to measure a score 
reflecting somehow the “cluster integration.” Contrary to the regular 
score for stakeholder integration, we only took into account the cluster  
organizations as stakeholders here, as we try to measure to cluster- 
induced part of stakeholder integration. In other words, cluster-induced 
stakeholder integration measures the additional stakeholder integration 
due to the relations and contacts with and within the cluster organi-
zations. We first identified the local cluster organizations in each part 
of the cluster (i.e., five cluster organizations for Antwerp and four for 
Rotterdam). We asked for the importance of each organization regard-
ing environmental issues and the extent to which the firms are actively 
involved in the cluster organization. The remaining steps are analo-
gously with the normal score for stakeholder integration.

Hypotheses 1a, 2a, 3a, and 4 are tested by means of t-tests. The clus-
ter-induced variables have a score from 1 (no cluster contribution) to 7 
(the variable score is very high and the cluster contribution to this high 
score is very strong). We test whether the score is significantly larger 
than 1 to determine whether the cluster has an impact. Hypotheses 1b, 
2b, and 3b are tested by means of linear regression analyses.

As a number of variables are dependent on one another, we expect 
some correlation problems (see Table 2). However, a variable is never 
used in an analysis in combination with its cluster-induced variant. 
Furthermore, we think that the high correlation between the cluster- 
induced variables is due to the general effect of the cluster on a firm, 
i.e., the cluster effect on a firm causes a similar effect on all this firm’s 
variables. Multicollinearity is therefore a problem when we estimate 
the joint effect of the independent variables on the dependent varia-
ble. However, we decided to always include the independent variables 
in separate models one at a time. This way, we estimate the impact of 
each cluster-induced internal organization driver of environmental 
investments on the investments in each resource domain separately. 
Furthermore, the effects of the cluster-induced investments in each 
resource domain on the development of stakeholder integration and 
higher-order learning are estimated. However, we also estimate the 
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impact of simultaneous investments in the five resource domains on 
the development of these capabilities, but these results have to be inter-
preted more carefully due to the problem of multicollinearity. Finally, 
we estimate the impact of the cluster-induced capabilities for stake-
holder integration and for higher-order learning on each dimension of 
competitive advantage. Again, the simultaneous as well as the separate 
impact is estimated. In each analysis, we have to be aware that the sepa-
rate models are much more trustworthy because here the independents 
are not impacted by multicollinearity. Therefore, conclusions will be 
based on the separate models. Next, as the dependent and independ-
ent variables are measured by the same instrument, there is a possibil-
ity for common method bias. Also consistency bias, occurring when 
respondents try to avoid contradictory attitudes, perceptions, or attri-
butions in their self-reported responses, could have impacted our data 
(Staw 1975). However, we believe that due to the fact that the surveys 
were completed by means of face-to-face interviews conducted by one 
person only, namely the first author, we believe that the impact of this 
type of bias was minimized. The same is valid for acquiescence bias, 
the tendency to always agree with the questions. When the interviewer 
detected acquiescence bias, more background information about the 
questions was asked to check whether the respondents were answering 
in accordance with their real opinions, attitudes, or perceptions. Finally, 
we tried to limit social desirability bias, the tendency to give socially 
acceptable answers, by guaranteeing that the answers are confidential, 
and that no individual results are communicated or published.

5	� Results

Hypotheses 1a, 2a, 3a, and 4 are tested by means of one-tailed t-tests. 
The variables, calculated with observed scores, are scored from 1 (no 
cluster contribution) to 7 (the variable score is very high, and the cluster 
contribution to this high score is very strong). In other words, we have 
to test whether the scores are significantly larger than 1.

The results are shown in Table 3. Hypothesis 1a tests whether the 
cluster-induced internal drivers of proactive environmental strategies, 
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i.e., eco-centric leadership, managerial interpretation of environmen-
tal issues as opportunities, championing by environmental managers 
and supervisory behavioral support, do exist. All four cluster-induced 
internal drivers are significantly larger than 1, so hypothesis 1a is sup-
ported. Hypothesis 2a tests whether the investments in the five resource 
domains are enhanced by the cluster. This is the case for all five resource 
domains, so also hypothesis 2a is supported. Hypothesis 3a tests 
whether the cluster-induced capabilities developed from the investments 
in the five resource domains, i.e., stakeholder integration and higher- 
order learning, exist. Both capabilities have scores significantly larger 
than 1, so the analysis supports hypothesis 3a. Finally, hypothesis 4 tests 
whether there is a cluster contribution to the development of sustaina-
ble competitive advantage. All three dimensions of cluster-induced com-
petitive advantage are significantly larger than 1, so also hypothesis 4  
is supported.

Hypotheses 1b, 2b, and 3b are tested by means of linear regres-
sion analyses. Hypothesis 1b tests whether the cluster-induced part 

Table 3  One-tailed t-tests to test for cluster contribution (test value = 1)

aThe score for cluster-induced stakeholder integration is computed differently 
from the other cluster-induced concept scores

Variable Mean SD t p-value

Cluster-induced eco-centric leadership 1.87 0.76 8.78 .000
Cluster-induced managerial interpretation of 

environmental issues as opportunities
1.73 0.69 8.08 .000

Cluster-induced championing by environmental 
managers

2.00 0.96 7.87 .000

Cluster-induced supervisory behavioral support 1.50 0.74 5.20 .000
Cluster-induced investments in RD1 1.98 0.95 7.91 .000
Cluster-induced investments in RD2 1.75 0.89 6.47 .000
Cluster-induced investments in RD3 1.66 0.69 7.20 .000
Cluster-induced investments in RD4 1.56 0.67 6.41 .000
Cluster-induced investments in RD5 1.55 0.56 7.64 .000
Cluster-induced higher-order learning 1.97 0.83 9.01 .000
Cluster-induced stakeholder integrationa 2.43 1.13 9.77 .000
Cluster-induced cost reduction 1.79 0.87 6.81 .000
Cluster-induced product differentiation 1.63 1.00 4.63 .000
Cluster-induced securing of the future market 

position
1.58 0.73 6.00 .000
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of internal drivers of proactive environmental strategies (i.e., cluster- 
induced eco-centric leadership, cluster-induced managerial interpreta-
tion of environmental issues as opportunities, cluster-induced cham-
pioning by environmental managers, and cluster-induced supervisory 
behavioral support) leads to investments in the five resource domains. 
This hypothesis is tested for each resource domain. The results are 
shown in Table 4.

In model 1, only the control variables are added to the model. Model 
2 adds the independent variables. The independent testing variables 
have correlations ranging between .33 and .69. However, as explained 
above we base our conclusions on the models 3–6. Table 4, resource 
domain 1, shows that the investments in conventional green compe-
tencies related to green product and manufacturing technologies, i.e., 
resource domain 1, are positively influenced by the cluster-induced 
impact of eco-centric leadership and by the cluster-induced impact of 
the managerial interpretation of environmental issues as opportunities. 
The other two internal organization drivers of environmental proac-
tivity do not have an effect on the investments resource domain 1. For 
resource domain 2, i.e., investments in employee skills, Table 6.4 shows 
that we can make an identical conclusion: cluster-induced eco-centric 
leadership and cluster-induced managerial interpretation of environ-
mental issues as opportunities have a positive impact on the investments 
in employee skills, while the other two internal organization drivers of 
environmental investments have not. The results for the impact of the 
internal organization drivers of environmental proactivity on the invest-
ments in resource domain 3, the organizational competencies, are also 
shown in Table 4. Models 3 to 6 show that all four internal organiza-
tion drivers of environmental proactivity have a significantly positive 
impact on the investments in organizational competencies. However, 
as shown in Table 4, investments in resource domain 4, i.e., in formal 
(routine-based) management systems and procedures, at the input, 
process, and output sides, are not influenced by the cluster-induced 
internal organization drivers of environmental proactivity. This last con-
clusion is also valid for investments in resource domain 5, the reconfig-
uration of the strategic planning process. In sum, hypothesis 1b is partly 
supported.
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Hypothesis 2b states that the cluster-induced investments in the five 
resource domains lead to the development of firm-specific capabilities, 
i.e., a capability for stakeholder integration and a capability for higher-or-
der learning. The analysis is repeated for each capability. The results are 
shown in Table 5. Correlations between the independent testing variables 
range between .35 and .71, causing multicollinearity in the models 2 in 
Table 5. In addition, the total number of variables in the analysis is rather 
large for our data set. Therefore, our conclusions are based on models 
3–7, in which the individual impact of the cluster-induced investments 
in each resource domain is tested for its impact on the development of a 
capability for stakeholder integration and for higher-order learning.

Table 5 shows that the cluster-induced investments in the five 
resource domains do not have an effect on the development of a capa-
bility for stakeholder integration. On the other hand, a capability for 
higher-order learning is developed due to the cluster-induced invest-
ments in resource domains 1 and 2. The cluster-induced investments 
in the resource domains 3–5 have no effect on the development of this 
capability, either. Hypothesis 2b is partly supported.

Finally, hypothesis 3b states that the cluster-induced firm-specific 
capabilities may lead to a firm-specific competitive advantage. The anal-
yses are shown in Table 6.

Correlation between the variables cluster-induced stakeholder integra-
tion and cluster-induced higher-order learning is .45. However, we decided 
again to base our conclusions on the models 3 and 4. Table 6 shows the 
results of the regressions estimating the impact of the cluster-induced 
development of the two capabilities on cost reduction. The results show 
that cluster-induced higher-order learning indeed leads to cost reduction, 
while the cluster-induced capability for stakeholder integration does not. 
Also product differentiation is positively impacted by a cluster-induced 
capability for higher-order learning, but not by cluster-induced stakeholder 
integration, as shown in Table 6. Finally, Table 6 shows that cluster-in-
duced higher-order learning is not adequate for the securing of the firm’s 
future position. Here, the cluster-induced capability for stakeholder inte-
gration has a significant impact on this dimension of competitive advan-
tage. In sum, each dimension of competitive advantage is enforced by one 
of the cluster-induced capabilities, so hypothesis 3b is supported.

An outline of the results is visualized in Fig. 1.
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6	� Discussion and Conclusion

Our results show that the largest European petrochemical cluster con-
tributes positively to the presence of internal organization drivers of 
proactive environmental strategies, i.e., to eco-centric leadership, to a 
managerial interpretation of environmental issues as opportunities, to 
championing by environmental managers, and to supervisory behavio-
ral support. Thus, we can conclude that a specific part of the internal 
drivers of environmental investments exists due to explicit collaborative 
actions and initiatives from the cluster members.

Fig. 1  Visualization of the analytical results (cc: Cluster collaboration; this step lifts 
out the part of the variable that is due to cluster collaboration. This step is only per-
formed when we have statistically determined that the cluster-induced part exists)
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We find that cluster-induced eco-centric leadership increases the 
investments in the resource domains 1, 2, and 3, but not in the resource 
domains 4 and 5. This is only partly in line with our expectations based 
on previous literature (Noda and Bower 1996; Bansal and Roth 2000; 
Cordano and Frieze 2000; Sharma 2000; Bansal 2003; Branzei et al. 
2004; Verbeke et al. 2006). We could assume that eco-centric leadership 
which finds its origin in the cluster has the same effect as when com-
ing from other origins. This study confirms this assumption: Cluster-
induced eco-centric leadership positively impacts the investments in 
conventional green competencies related to green product and manu-
facturing technologies, investments in employee skills, and investments 
in organizational competencies. However, we did not find that eco-cen-
tric leadership that finds its origin in the cluster drives investments in 
formal (routine-based) management systems and procedures nor that 
it drives investments in the reconfiguration of the strategic planning 
process. We believe that this might be due to the fact that our sam-
ple consisted mainly of large subsidiaries, but no or few headquarters 
of (petro) chemical firms. Subsidiaries do not always have the respon-
sibility to decide upon the management systems and procedures or 
strategic planning processes. Furthermore, we find that the cluster-in-
duced managerial interpretation of environmental issues as opportu-
nities has a similar effect as the cluster-induced eco-centric leadership 
driver, i.e., it increases the investments in the resource domains 1, 2, 
and 3, but we do not find an effect on the resource domains 4 and 5. In 
the literature, the managerial interpretation of environmental issues as 
opportunities has been identified as a driver of investments in the envi-
ronmental resource domains (Sharma 2000; Verbeke et al. 2006). We 
found a positive effect of cluster-induced managerial interpretation of 
environmental issues as opportunities on the investments in conven-
tional green competencies related to green product and manufacturing 
technologies, investments in employee skills, and investments in organ-
izational competencies, but did not find this effect on the investments 
in formal (routine-based) management systems and procedures or in 
the reconfiguration of the strategic planning process. Again, we believe 
these last two resource domains are mainly determined by the head-
quarters, whereas the first three are predominantly the responsibility of 
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the subsidiaries. Next, we found that cluster-induced championing by 
environmental managers contributes positively to investments in organ-
izational competencies, i.e., resource domain 3. This resource domain 
determines the extent to which the environmental goals of the various 
functional areas in the organization are aligned and the extent to which 
these functional divisions participate in achieving the broader environ-
mental strategy goals of the company. This coordination task is the spe-
cific responsibility of the environmental manager. If the environmental 
manager is an environmental champion, he or she has to negociate and 
convince others in the organisation, more than focusing on investments 
in resource domain 3. We might expect that the same is true for the 
resource domains 1 and 2, but the results do not confirm these expec-
tations. We did not find a significant contribution of championing by 
the environmental manager on the investments in conventional green 
competencies related to green product and manufacturing technolo-
gies and in employee skills. An explanation might be that contrary to 
resource domain 3, which is almost exclusively the responsibility of the 
environmental manager, the investments in resource domain 1 are often 
to be approved by the management team, and not just the environ-
mental manager. Some firms in our sample even needed the approval 
of their headquarters for these investments. An environmental manager 
that is an environmental champion has to negotiate and convince oth-
ers in the organization more than in the case of investments in resource 
domain 3. The same might be true for the investments in employee 
skills, i.e., resource domain 2. However, an additional factor that might 
play is that employee training is often given during other training ses-
sions, where environmental issues are just mentioned. Training sessions 
specifically for environmental matters are extremely rare. Therefore, 
the direct impact that the environmental champion might have on the 
investments in employee skills is low. He/she might impact the qual-
ity of the environmental trainings, but probably not the quantity or 
the exclusive attention for environmental matters. Again, due to the 
nature of our sample, we do not find a significant impact of champi-
oning activities by the environmental manager on the investments in 
the resource domains 4 and 5. Confirming what was found in the lit-
erature (Cordano and Frieze 2000; Ramus and Steger 2000; Verbeke 
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et al. 2006) also supervisory behavioral support contributes positively to 
the investments in the five environmental resource domains. Although 
supervisory, behavioral support is impacted by the cluster, this only hap-
pens to a limited extent. In most companies, this is a purely internal 
matter. We only find a significant result for the investments in organiza-
tional competencies. The supervisory support, mainly aimed at involv-
ing lower echelons in generating ideas for environmental improvement, 
seems to be adequate for improving the coordination of environmental 
efforts among the various functional areas in the organization. However, 
supervisory behavioral support originating from the cluster collabora-
tion is not sufficiently large (see Table 3) to have a significant impact 
on the investments in conventional green competencies related to green 
product and manufacturing technologies and in employee skills. We do 
not find a significant effect on the investments in the resource domains 
4 and 5 either because of the nature of our sample. However, also the 
small effect of the cluster on supervisory behavioral support might be 
the cause of the absence of a significant impact.

Furthermore, our results showed that the investments in the environ-
mental resource domains were enhanced by the cluster via information 
exchange or via joint projects in the cluster. Based on the extended nat-
ural resource-based view of the firm (Hart 1995; McEvily and Zaheer 
1999; Lavie 2006), we expected that these enhanced investments would 
lead to the development of a capability for stakeholder integration and 
a capability for higher-order learning (Verbeke et al. 2006). However, 
although we find that stakeholder integration is enhanced by the clus-
ter, we do not find evidence that this effect is due to the cluster-en-
hanced investments in the environmental resource domains. There may 
be another influencing factor which we did not include in our model, 
which is a weakness of our study.

Based on our research, we can state that explicit cluster collaboration 
increases the number of contacts between the cluster firms. Managers 
will come more into contact with other firms in the cluster (suppliers, 
customers, and competitors) as well as with noneconomic organizations 
such as environmental NGOs or port authorities, as these are drawn 
to or created for the cluster due to the geographical concentration of 
firms. As the number of contacts increases, also the level of stakeholder 
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integration might increase. This might explain that we do find an 
impact of the cluster on stakeholder integration, but this effect does 
not take place via the cluster-induced investments in the environmental 
resource domains.

The development of a capability for higher-order learning, on the 
contrary, is enhanced by cluster-induced investments in resource 
domains 1 and 2, i.e., by cluster-induced investments in conventional 
green competencies related to green product and manufacturing tech-
nologies and in employee skills. These investments bring along a sig-
nificant effect on the development of organizational learning related 
to environmental issues. However, we do not find a significant effect 
of cluster-induced investments in organizational competencies, in for-
mal (routine-based) management systems and procedures and in the 
reconfiguration of the strategic planning process on the capability for 
higher-order learning. For resource domain 3, we believe that this 
might be due to the fact that the environmental investments in organ-
izational competencies, i.e., the coordination of environmental goals 
of the various functional divisions of the organization, is mainly a 
responsibility of the environmental manager, so there is an insufficient 
impact on the “general” higher-order learning of the organization. For 
resource domains 4 and 5, as explained before, we believe that due to 
the nature of the petrochemical and chemical industry, the investment 
decisions are made predominantly by the headquarters. Finally, we also 
tested whether the cluster increases the competitive advantage of the 
cluster firms. We found evidence that all three dimensions of compet-
itive advantage, i.e., cost reduction, product differentiation, and the 
securing of the future market position, were enhanced by the cluster. 
According to the extended natural resource-based view of the firm (Hart 
1995; McEvily and Zaheer 1999; Lavie 2006), competitive advantage 
is enhanced by the cluster-induced development of stakeholder inte-
gration and higher-order learning. We find that this is indeed the case, 
but each dimension of competitive advantage is only supported by 
one of the capabilities. Cost reduction and product differentiation are 
enhanced by the cluster-induced development of higher-order learn-
ing, while the securing of the future market position is enhanced by the 
cluster-induced development of stakeholder integration. In other words, 
the cluster-induced capability for higher-order learning leads to a rather 
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direct impact on the firm’s performance by means of reducing the costs 
and broadening and improving the range of products of the firm. On 
the other hand, the cluster-induced capability for stakeholder integra-
tion has a more long-term impact, as it can maintain the firm’s license 
to operate and secure the existence of the firm in the market. Thus, both 
cluster-induced capabilities combined result in shorter-term and longer-
term competitive advantages for the firm.

Our results show that the internal drivers of environmental invest-
ments, the investments themselves, a capability for stakeholder inte-
gration and for higher-order learning, and competitive advantage are 
enhanced by the cluster network. We found that the investments in 
the resource domains 1–3 are positively influenced by the effect of the 
cluster on eco-centric leadership and on the managerial interpretation 
of environmental issues as opportunities. In addition, resource domain 
3 is also enhanced by the effect of the cluster on championing of envi-
ronmental managers and on supervisory behavioral support for envi-
ronmental initiatives. Next, we found that the increased investments 
through the cluster contribute significantly to the development of a 
capability for higher-order learning. Finally, the results show that the 
effect of the cluster on stakeholder integration contributes to the secur-
ing of the future market position, and that the cluster’s effect on high-
er-order learning reduces costs and increases product differentiation. In 
other words, the cluster-induced capabilities lead to a reinforcement of 
the firm’s competitive advantage.

If the firm’s top management is aware of the cluster effects and how 
these can contribute to better firm performance on several domains, 
they might be able to further strengthen this effect. A manager might, 
for example, search more actively opportunities for information 
exchange or joint projects with other cluster firms. This way, the clus-
ter-induced effect on eco-centric leadership, on the managerial inter-
pretation of environmental issues as opportunities, on championing by 
environmental managers, and on supervisory behavioral support can be 
larger. As our study shows, this should result in more investments in 
conventional green competencies related to green product and manu-
facturing technologies, in employee skills, and in organizational compe-
tencies. Furthermore, the cluster also contributes to the development of 
a capability for stakeholder integration, although this is not a result of 
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the increased investments in the environmental resource domains. The 
additional development of the capability for stakeholder integration also 
results in an increased competitive advantage, i.e., a more secured future 
market position. This is a long-term benefit that will result in increased 
customer satisfaction and better employee morale. Furthermore, it will 
increase the company’s reputation and goodwill. Thus, managers should 
seek to get involved in the cluster and involve stakeholders in their deci-
sion-making processes in order to maximize the cluster’s contribution to 
the competitive position of the firm.

Also cluster organizations can benefit from the results of our study. 
As they are now more aware of the processes that lead to a better com-
petitive position for the cluster firms, they might try to stimulate infor-
mation exchange and joint projects further. They might especially focus 
on enforcing the internal organization drivers of environmental invest-
ments, as these are the basis for the cluster contribution to reduced costs 
and increased product differentiation. In other words, they should fur-
ther stimulate eco-centric leadership, they should demonstrate that the 
environmental topic is an opportunity for a firm and not a threat, they 
should help the firms’ environmental managers with their champion-
ing behavior, and they should try to stimulate the involvement of lower 
echelons in generating ideas that can benefit the firms’ environmental 
goals and performances. To this end, the cluster organizations can stim-
ulate collaboration and its effects by organizing meetings, seminars, and 
events for top managers focused on stimulating these internal organiza-
tion drivers. The main goal is to create or improve the managers’ vision 
and attitude toward environmental leadership and show the beneficial 
effects that this may have on the firms’ competitive position.

Finally, policymakers also have a responsibility in enforcing the effect 
of a geographical cluster on its firms. They may intervene in and stim-
ulate the effect of existing cluster organizations or enhance cluster col-
laboration via government-dependent cluster organizations such as port 
authorities in port clusters. We only studied mature clusters in which 
collaboration was already well developed. However, we believe that gov-
ernment subsidies for collaborative initiatives might be especially help-
ful in young clusters that have yet to discover the full beneficial effect of 
the cluster. Nonetheless, policymakers have to be aware that the cluster 
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can help to drive firms toward a more proactive approach of their 
dealings with the environment, whereas the traditional law-making 
approach, focusing on setting targets, is mainly based on reactive behav-
ior of the firms. Thus, we recommend that policymakers shift their 
attention toward stimulating proactive behavior. One way to do this is 
by seeking methods to stimulate the cluster collaboration, because, as 
shown is this study, this will lead to more environmental investments 
and a better competitive position at the same time.
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