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Executive Summary 
 
The MESA foresight activity provides market, societal and regulatory trends, with the aim to 
compare these with present and expected technology developments and, thus, to able to derive 
R&D needs to address identified gaps. This document provides an overview of societal trends that 
are foreseen to unfold until 2030. The exercise is based on an analysis of the previously identified 
and assigned trends on population, food & water, energy supply and consumption, climate change, 
environment, and health and safety.  
In general, the societal trends are an underlying driver for market, regulatory and technology 
developments in the waterborne sector.  
 
Key findings for societal trends are the following: 

 Population: In 2030 we live in a more crowded, urban, and prosperous world. 

 Resources: In 2030 the scarcity of all sorts of resources (e.g. food, water, energy) will 

increase. 

 Climate change:  In 2030 climate change will lead to change in weather and more extreme 

weather events. 

 Geopolitics: In 2030 we will live in a multipolar world. 

 Social pressure: In 2030 more information and higher awareness will lead to higher 

pressures on environmental and social standards in the maritime sector from society. 
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1 Introduction 

1.1 Background 
The MESA foresight activity will provide market, societal and regulatory trends, with the aim to 
compare these with present and expected technology developments and, thus, being able to derive 
R&D needs to close identified gaps. In this sense, this foresight activity contributes to the refinement 
of the European maritime transport RDI policies/strategies (Vision 2030, the Strategic Research and 
Innovation Agenda and the Implementation Plan of the Waterborne Technology Platform). 

1.2 Objectives 

Within work package 5 of MESA, three reports (D5.3, D5.4 and 5.5) will elaborate on market, societal 
and regulatory trends, respectively. This document provides the societal trends foreseen until 2030. 
They were derived from studying several foresight documents which were recommended for review 
in MESA Report D5.1 - Structure and first guidelines for Market, Societal, Regulatory trends.  

1.3 Scope 
The work carried out followed the guidance given in MESA report D5.1 and minutes of the WP5 
meeting held on 2014-06-03. The recommended foresight studies were reviewed regarding societal 
related to the topics marked with an “x” in table 1 below.  

2 Relevant assigned studies 
This report deals with the activities in MESA WP5 task 5.3, related to the identification of societal 
trends. 
 
Table 1 indicates that the focus in task 5.3 is on the topics Population, Food & water, Energy supply 
and consumption, Climate change /Environment, and Health and Safety. The foresight studies that 
were reviewed with regard to societal trends had been recommended in table 3 of MESA Report 
D5.1.  
 

Trend/topic Task 5.2 – market Task 5.3 – society Task 5.4 – regulatory 

Population  X  

Food & water  X  

Energy supply and consumption X X X 

Economy X   

Waterborne trade X   

Waterborne industries X  X 

ICT  (Information & Comm. Technology) X  X 

Climate change /Environment  X X 

Health and Safety  X X 

Security   X 

IMO strategy plan   X 
 
Table 1: recommended focus assignment of trends/topics to subsequent tasks in work package 5 

3 Method of work 
The work followed the path described in deliverable 5.1 and is schematically shown in the following 
picture. 



 

 

 
Figure 1: method of work 
 
To facilitate work, the following research questions had been formulated: 

 Which impact and when is seen related to ships, incl. inland waterway vessels, leisure craft 
and fishing vessel? 

 Which impact and when is seen related to blue growth?  

 Which impact and when is seen related to vessel owners and operators? 

 Which impact and when is seen related to yards and systems suppliers? 

 Which impact and when is seen related to service suppliers (e.g. class)? 

 Which impact and when is seen related to infrastructure? 
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4 European policy context 
 
European policy has to play a major role in the renaissance of the European Industry. This process is 
guided by a strong public and social policy component to underpin growth and employment 
creation. In this sense social issues of a smart, sustainable and inclusive Europe guide public policy. 
The new policy rationale briefly outlined below describes what could be the first steps in a massive 
transformation underpinning the creation of new markets mediated trough innovation to face the 
grand societal challenges. The sections below describe some trends in the maritime sector, new 
issues on global competitiveness and rationales for European policy supporting industry and 
innovation. 
 

Global competition 
The global economic crisis has deeply affected the shipbuilding industry worldwide. The deep 
demand gap in combination with global shipbuilding overcapacity threw down new challenges to all 
shipbuilding countries. World shipbuilding order book is shrinking fast because of decreasing of new 
orders and cancellations. New players have taken portion of new orders from Europe and Japan. The 
global competitive position of the European industry is under severe pressure due to the difficult 
market environment and in particular due to extensive support measures in competing countries. 
The facts speak that the large shipyards oriented to mass production may keep their market shares 
more successfully therefore a merger of shipyards is performing in China and Japan. Due to small 
and middle enterprises (SMEs) domination among European shipyards competition with Asian 
shipyards is not equivalent on the one part but SMEs are more flexible in adoption of innovations on 
the other part. The last factor must be availed as an advantage of Europeans.  
 
Despite the fact that European shipbuilding industry keeps a relative strong niche player’s position in 
cruise vessel, yacht, and off-shore markets, the main competitors have been shifting up towards 
more complex vessel segments, too. European’s situation is worsened by higher wages and aging of 
the employees. The sector faces an overcapacity of shipyards production (15-20%) across the globe. 
According to CSERC (2011) current capacity should be cut by 40-50% over the next 10 years. 
 

The competitive landscape is changing: A snapshot 
 

 New entrants: Vietnam, India, turkey, Philippines, Brazil and Russia (together capture same 

size market at the EU). 

 Factors affecting the ship industry:  Macro (world seaborne trade, oil prices, economic 

stability, political stability, natural forces), Market factors (subsidies, vessels lifecycle, 

charter rates, vessels on order). 

 Competitiveness factors: productivity (capital and labor), production range, attractiveness 

of product, subsidy rate, exchange rate, cost relative position. Productivity in turn is 

affected by: technology and knowledge, facilities edge, management quality and 

competence, work organization, workforce qualification and motivation. 

 Trends to the future: Environment and climate change (green growth), population, energy, 

food, smart technologies, regional markets vs global production and global innovation 

networks. 

 Growing markets: Off-shore exploration, off-shore exploration and exploitation, offshore 

energy generation (wind, waves, geo-thermal) as diversification strategy. 

 



 

 

Key industry strategy and policy challenges in the EU 
 
Over the last ten years the key elements of the maritime industry in Europe have been focusing in 
the following: Establishing a level playing field in world shipbuilding; Improving Research Developing 
& Innovation (RDI) investment; Developing advanced financing and guarantee schemes (like China 
does); Promoting Safer and More Environment-Friendly Ships; Securing development and access to a 
skilled Workforce; Building a Sustainable Industry Structure; European Approach to Naval 
Shipbuilding; Protection of Intellectual property Rights (IPR). These key actions are briefly outlined 
below. 
 
Establishing a level playing field in world shipbuilding 
Recommendations of 2003: Continuation of the present EU trade policy approach with 
determination. Full enforcement of applicable WTO rules to shipbuilding. Development of 
enforceable OECD disciplines through a new shipbuilding agreement by 2005 and an unambiguous 
interpretation of existing rules. 
By 2005: Problems remain unchanged. The EC indeed vigorously pursued all available avenues to 
address the issue. The WTO procedures on shipbuilding were finalised in 2005. Effective  
international rules to be agreed at the OECD have, therefore, become even more important. By 
2007: The difficulties with the application of international trade rules (on subsidies) were illustrated 
in the WTO case between the EU and Korea. Progress in the attempts to negotiate an international 
shipbuilding agreement under the OECD (addressing subsidies and dumping prices) has been halted 
in 2005. However, progress has been made in starting bilateral discussions, including the 
shipbuilding Dialogue with China and, expectedly, an EU-Korea FTA negotiation process. Not much 
result has been achieved in this field. 
 
Improving Research Developing & Innovation (RDI) investment in the EU shipbuilding industry 
The European dimension of shipbuilding RDI should be strengthened through integrating and 
concentrating efforts, with the aim to create Technology Platforms. Work being undertaken within 
the Maritime Industries Forum should form the base for this approach. Shipbuilding should, in  
substance, enjoy the same conditions as other industries that engage in similar RDI activities. Aid 
intensities need to reflect the actual technological risks taken in all phases of design, development 
and production. New definitions, notably regarding innovation aid, need to be developed where 
necessary. RDI investment support needs to aim at enhancing European technological leadership 
and should reward risk taking.  
 
By 2005 the Technology Platform WATERBORNE TP was launched in January 2005 and a Strategic 
Research Agenda was concluded by the end of 2005. In April 2005, a new initiative was launched to 
systematically develop “visionary concepts for vessels and floating structures”. The new EC 
framework for state aid in shipbuilding, which entered into force at the beginning of 2004, has taken 
the a.m. recommendation fully into account and now includes appropriate provisions 
related to support measures for innovation. By 2007 concerning the field of RDI stimulation, the 
updated provisions on innovation aid to shipyards have been an important improvement for the 
sector. Germany, France, Spain, the Netherlands and Italy have subsequently developed national 
funded schemes supporting innovation. The launch of the WATERBORNE TP and the increase of the 
budget for surface transport under Framework Programme 7 (FP7) have also been considerable 
steps in strengthening RDI in the EU shipbuilding sector. Industrial clusters play an increasingly 
important role in maritime industries. 
 
Developing advanced financing and guarantee schemes (like China does) 
Establishing an EU-wide guarantee fund for pre- and post-delivery financing. The alternative of 
harmonizing standards in EU member states, in line with common market and OECD rules, could also 



 

 

be considered, albeit difficult to fully achieve. Any such tools have to be easily applicable. Export 
credit insurance companies, covered by appropriate re-insurance, should offer hedging instruments 
of currency risks. By 2005 priority was given to establish a European wide instrument to enlarge the 
available volume for pre-delivery financing, which shipyards see as the most urgent need. In January 
2005, it was announced the goal of creating such an instrument before the end of the year. By 2007 
the Commission working on this issue has been on pre-delivery financing schemes (refund 
guarantees). Extensive contacts have been initiated with the European Investment Bank (EIB) that 
has indicated to face statutory constraints, lack of resources and sector specific knowledge required 
to take a leading role. The European Commission has explored the possibility of an EU guarantee 
fund for shipyards. 
 
Promoting Safer and More Environment-Friendly Ships 
Existing and future EU legislation has to be strictly implemented and “exported” to the international 
level. A more transparent, uniform, efficient and independent system of technical surveys of vessels 
has to be promoted. A quality assessment scheme for shipyards at world-wide level should be 
developed, covering new building and repair. Maintaining and strengthening ship repair capabilities 
in Europe is important to ensure a high level of transport safety and environmental protection. The 
great potential of Short Sea Shipping needs to be exploited through appropriate political and 
economic framework conditions.  
 
By 2005 the European Commission was actively pursuing a strengthened coordination role related to 
IMO activities. CESA supports these endeavors and advocates, in this respect, a European ratification 
process of adopting IMO conventions instead of the 25 separate ratifications by the EU Member 
States. A committee addressing technical concerns related to double-hull oil tankers was created at 
European Maritime safety agency (EMSA) in April 2004. CESA has established a Technical Advisory 
Committee, which contributes its expertise to the Commission and EMSA. CESA actively contributed 
to the consultation related to the Motorways of the Seas, emphasizing in particular that ships have 
to be regarded as a fundamental part of the infrastructure for Short Sea Shipping. By 2007 the EU 
welcomed higher global standards. Care must be taken that such standards do not lead to 
unintended technology transfer and leakage of IP. Both industry and the Commission are actively 
providing technical expertise to EMSA and are striving in various initiatives to reduce transport 
pollution and increase safety, e.g. by promoting Short Sea Shipping, applying the clean ship concept 
widely and introducing new intermodal maritime-based transport logistics chains in Europe. 
 
Securing development and access to a skilled Workforce 
Programmes for shipbuilding-specific management training need to be developed and established. 
New skill requirements need to be analysed and addressed, ideally through a sectoral social 
dialogue. Exchange of staff and know how needs to be organised on all levels, from shop floor to 
academia. A publicity campaign, showing the vitality and sustainability of the shipbuilding industry, 
has to be implemented. Regional centres of excellence could provide crucial input for the realisation 
of the above recommendations. By 2005 Social Dialogue Committee for the shipbuilding and ship 
repair sectors has been established in September 2003. An Experts workshop to exchange best 
practice related to training & skill retention was held in October 2005. As part of strengthened 
efforts to improve the public perception of shipyards as high-tech production sites and to attract 
young people to the industry as well as highly skilled engineers, a Europe-wide Shipyards’ Week was 
planned for March 2006. In 2007 CESA and European Metalworkers Federation (EMF) launched a 
formal Social Dialogue Committee for the shipbuilding and ship repair sectors in 2003. In this 
Framework CESA and EMF have been granted the status of European social partner and were 
consulted on social policy proposals. Practical initiatives like the European Shipyard Week serve to 
improve the attractiveness of shipyards as a workplace for young high-skilled professionals. 
 



 

 

Building a Sustainable Industry Structure  
The EU of the 25 must further develop its policy approach to the sector, in line with its principles on 
industrial policies. A consolidation process among European producers should be facilitated, 
providing incentives to remove less efficient production capacity and thereby freeing resources for 
new investments. The current closure aid rules in the EU should be scrutinized with the view to 
facilitate a more pro-active approach, based on the idea of “aid to consolidation”. 
By 2005 the consolidation process in European shipbuilding is continuously developing. Systematic 
analysis of parts of the European industry have identified an insufficient level of net equity, often 
leading to “investment congestion”; further discussions on this issue, developing possible means to 
address it, are ongoing. By 2007 watching the structure of the shipbuilding industry falls outside 
the scope of the Commission. Some developments towards mergers, acquisitions and joint ventures 
have been observed, making European shipbuilding groups better equipped to compete successfully. 
There is however scope for improvement in this direction, when compared to the industries of Japan 
and Korea. 
 
European Approach to Naval Shipbuilding  
Joint requirements should be established to shape a number of major projects, enabling co-
operation between yards and leading to interoperability of systems, vessels and fleets. Member 
states should address the issue of harmonisation of export rules. Common rules to create a 
European market for defence equipment have to be developed, based on the Council’s request to 
create an intergovernmental agency in the field of defence capabilities development, research, 
acquisition and armaments. In July 2004, the European Defence Agency was established by a 
Joint Action of the EU Council. Its scope is to support the Member States in their effort to improve 
European defence capabilities and to further develop the European Security and Defence Policy 
(ESDP). CESA has established a new working group dedicated to naval shipyards, which brings 
together all major European players in this field. Complementing the CESA activities, the European 
Aerospace and Defence Industry Association (ASD), has formed a group with a wider coverage 
including also system, equipment and service providers. A trend of consolidation and co-operation 
between naval shipyards at national level was observed by 2007, which is welcomed by the 
Commission provided that it helps building a European Defence Technological and Industrial Base. 
Much work remains to be done in agreeing upon common operational requirements and 
harmonised procurement cycles in order to reach more interoperability of vessels and fleets. The 
competitive advantage of the naval sector in Europe is still at risk because of market fragmentation 
and resulting lack of synergies. Creation of the European Defence Agency is helping to achieve the 
goals.  
 
Protection of Intellectual property Rights (IPR) 
The existing instruments for IPR protection (copyrights, registered designs, trademarks, patents, 
non-disclosure and specific collaboration agreements) need to be exploited to the full. Knowledge 
data bases for shipbuilding, containing information about the state of the art, existing patents, and 
the specific competitive situation for certain products and solutions, and key knowledge holders, 
should be built and run by dedicated IPR entities. International patent rules applicable to 
shipbuilding need to be examined and possibly strengthened. Several cases related to IPR in 
shipbuilding have been closely followed and discussions have taken place related to some of the key 
loop-holes. A systematic approach to the issue is intended to be launched mid 2005. 
Efforts have been made in raising awareness on the value of knowledge in the shipbuilding sector 
and the importance of protecting it. The Commission launched a study on IPR issues in shipbuilding 
in 2006. A Working Group of the Maritime Industries Forum looking into Rules, Regulations and 
Right is addressing IPR protection. The Shipbuilding Dialogue with China and other bilateral 
initiatives intend to include this issue as well. 
 



 

 

New rationales for European policy: innovation and societal grand challenges 
 
The European economy has seen consistently over the last two decades a sluggish growth trend 
along with increases in productivity and decreasing structural unemployment, this is specially the 
case of low and medium technological specialization sectors, like is the case of the maritime sector. 
Like the maritime sector many other sectors face similar trends as the ones described at the outset 
of this section. In summary, the world’s economic and competitive landscape has changed drastically 
over the last twenty years. There are several forces of historical relevance that create this new 
landscape. First, the world is facing a significant number of long term challenges including climate 
change, population ageing, desertification, water scarcity, pollution, and critical raw materials 
scarcities.  Second, the international economic context has moved to a new, multi-polar era in which 
the rules of the competitive game are being reset. The policies that have traditionally ruled 
international competitiveness are rapidly changing. Leading economies and newcomers into global 
markets (e.g. Brazil, Russia, India, China, South Korea, Taiwan, Singapore, etc.) have mastered not 
only the know-how for cost driven competition (Contractor et al., 2010) but they have also became 
innovative in traditional and in selected high-tech sectors (Montobbio et al., 2010). Firms and 
regions seek to differentiate themselves to become leaders in international trade via innovation and 
smart specialization (Foray, 2009). Third, in several advanced economies, governments can no longer 
rely on the electorate’s confidence and legitimacy in policy agendas to ensure the societal welfare, 
employment and boosting demand and growth in the context of national austerity plans are 
currently the norm in Europe after the 2008 financial meltdown.  
 
There seems to be a new rationale with several key components that might define the next 
competitive context whereby international collaboration might play a major role. Future 
competitiveness is no longer defined as the struggle to remain competitive in current markets, but 
primarily as the creation of new markets, underpinned by change and innovation (Montalvo et al., 
2011). The question here is how you create and legitimise these new, hopefully global markets? How 
is the new mode of production and innovation to be driven? In order to face this new competitive 
landscape akin to large number of sectors of the European economy, the European Commission has 
been moved to launch a new strategy. In 2010 the European Commission launched the European 
2020 Strategy (European Commission, 2010). This strategy has a strong social component 
underpinned by the moto “Europe smart, sustainable and inclusive” where innovation plays a 
central role to maintain welfare levels and lifestyles while creating industrial leadership to underpin 
employment. 
 
If Europe is committed to sustain it culture and lifestyles it cannot compete in a global market in cost 
basis. For this reason Europe has partially banked on innovation as a saviour to boost its industry.  
With the Strategy 2020 Europe is now in the mid of a transition stage. The period 2010-2020 can be 
considered a transitional phase where the foundations for the period 2020-2050 are to be settle. 
Such foundations are to face the grand human challenges and the new global geopolitical 
competitive landscape. As described above in the new landscape rules of the  game for industrial 
competitiveness are not favourable for many of traditional and middle technological sophistication 
sectors. Emerging economies are advancing not only in knowledge infrastructures, patenting and the 
organization of production and exploitation of new knowledge. Such new competitive landscape 
requires a significant restructuration of the global patterns of production and exploitation of 
knowledge. The notion of the grand human challenges offers the opportunity to articulate such new 
structure. Innovation is to play an important role in such process as a mean for restructuration and 
legitimation of new global markets under strong interdependence dynamics.  
 
One of the major differences between current approach to poicy development respect to previous 
European strategic periods (e.g., cfr. Lisbon Strategy, European Parliament, 2011) is a rather explicit 



 

 

“portfolio approach”. Horizon 2020 has three distinct and complementary funding boxes: research 
excellence, industrial leadership and societal challenges. The creation of an excellent European 
research base has always been one of the major Framework Programme goals. Apart from a 
considerable increase in funding under H2020, “Industrial Leadership” also brings another major 
new element, which could be summarised as “funding for the removal of closer to market barriers”. 
So far Framework Programmes mainly focused on the development of new technologies and 
applications in a collaboration of industry and public research. Horizon 2020 also explicitly addresses 
barriers in bringing these new technologies and applications to market: funding is available for 
setting up pilot production facilities (in particular in fields of high risk and high costs) and other 
barriers which are associated with the so-called “commercialisation valley of death”. This approach 
to Industrial Leadership significantly expands the role of public funding within the traditional linear 
model – from fundamental science discoveries, via technology development to marketable products.  
 
But an even deeper change can be found in the third box of H2020: Societal Challenges. The central 
goal of this approach is to foster innovation to work on solutions to (grand) societal challenges and 
thus also to create drivers and opportunities for economic growth (new business activities). In other 
words, the starting point is not scientific discovery but important societal needs. According to the 
Horizon 2020 website these needs will guide a process of bringing together “resources and 
knowledge across different fields, technologies and disciplines, including social sciences and the 
humanities”, and it will not only include research activities but also “innovation related activities 
such as piloting, demonstration, test-beds, and support for public procurement and market uptake”.  
 
The focus is on the following challenges: 
 Health, demographic change and wellbeing; 

 Food security, sustainable agriculture and forestry, marine and maritime and inland water 

research, and the bio-economy; 

 Secure, clean and efficient energy; 

 Smart, green and integrated transport; 

 Climate action, environment, resource efficiency and raw materials; 

 Europe in a changing world - inclusive, innovative and reflective societies; 

 Secure societies - protecting freedom and security of Europe and its citizens. 

The concept of grand societal challenges as organiser of innovation 
 
From these titles it can be gathered that implementation of the challenge oriented research and 
innovation programmes under Horizon 2020 (still) shows a wide diversity of not very well targeted 
and coordinated actions. The goals with regard to economic growth and job creation remain largely 
at the level of ambitions. But these ambitions might mark the starting point of the development of a 
completely new approach to innovation in which societal demand is taken as the prime driving force. 
In a way grand challenges or major societal problems have always been important as drivers for 
innovation, economic growth, and solving social and environmental problems. In particular they 
have been drivers for public investments in science, technology and related infrastructures. What is 
new is that thinking in terms of grand challenges as shared visions or goals which guide the actions 
of a broad (international) stakeholders’ community is put forward as a means to bring Europe to the 
front of R&D and innovation. This is a change of policy thinking after a period of more than 20 years 
in which science, technology and innovation policies were dominated by a preference for generic 
measures and a relative reluctance on the side of politics to identify and implement strong guiding 
principles and make strong thematic choices. 
 



 

 

It is expected that the way politics, business and society handle societal challenges such as climate 
change or ageing populations will strongly affect economy and society in the coming decades, in 
Europe and worldwide. But the broad societal risks and problems which the challenges represent are 
at the same time also providing opportunities for new (business) activities, goods and services and 
for moving towards a smart, sustainable and inclusive economy. In Europe the challenges approach 
was announced in “Europe 2020” (Communication from the Commission, 2010) which was building 
on earlier thinking about “grand challenges” such as the views expressed in the report of the ERA-
rationales expert group. This expert group addressed a problem which was identified in the 2007 
ERA Green paper (p.6-7):  

“National and regional research funding (programmes, infrastructures, core funding 
of research institutions) remains largely uncoordinated. This leads to dispersion of 
resources, excessive duplication, unrealised benefits from potential spillovers, and 
failure to play the global role that Europe's R&D capability would otherwise allow, 
notably in addressing major global challenges.” 

Grand challenges involve a combination of major public and private interests, are seen as key for 
realising future economic growth, and are concerned with important human, social and/or 
environmental problems. Grand challenges are not to be defined, assessed or solved by any single 
scientific or technological discipline or within one specific sectoral policy framework. Societies are 
facing complex, interlinked, global and local challenges. It is evident that we need new policies, new 
governance models, new innovation solutions and strategies, and new investment models for 
challenges like healthy aging and climate change. But the necessary holistic or generic approach also 
includes the need for highly specialised knowledge and highly specific technological and 
organizational solutions. Grand challenges involve many different stakeholders, are 
multidimensional, transdisciplinary, systemic and they require new ways of thinking which go 
beyond traditional frameworks and disciplines. And they lead to a need to re-think research and 
innovation policy.  

The most common use of the concept of “grand challenge” is in the meaning of scientific or 
technological challenges. This type of challenge approach may also gain in popularity again in 
Europe, because there appears to be a growing interest in “prize mechanisms” to stimulate a 
demand driven search for solutions of societal problems. This approach lends itself particularly well 
for soliciting technological solutions. 

Although there are clear linkages with such engineering challenges, it is obvious that Europe is 
aiming for a broader approach to societal challenges. The 2009 Lund Declaration, building on the 
recommendations of the ERA rationales expert group, proposes the following characteristics as 
important: 

 Move beyond rigid thematic approaches, focus on societal challenges; 

 Approach to include global public and private stakeholders 

 EU has process ownership, but it includes alignment of national initiatives. 

Reviewing the different policy documents addressing the issue we can distil the following 
characteristics as important elements of a European approach to grand challenges:  

 The longer term sustainability of a society or country is at stake 

 Mission oriented, looking at solving societal problems and systemic solutions 

 Multi-level, multi-stakeholder participation 

 Focused on alignment and coordination of strategies 

 Linking economic growth to societal benefits 

 Combining research, technology & innovation in a multi-disciplinary way 



 

 

In a more operational way, this new mission-led approach works along the following principles 
(Gassler et al. 2008, S. 214ff.):  

 combining societal needs and technological inputs to generate solutions for these needs and 

challenges,  

 decentralised process of identifying and selecting priorities,  

 involvement of multiple actors,  

 quick and broad diffusion of research results,  

 acknowledgement of the importance of incremental innovations rather than of radical 

innovations.  

It is clear from the above that the “European approach” to grand challenges starts from the 
recognition of the complexity of the problems at hand and the need to include broad stakeholder 
perspectives. An important element is the fact that the challenges are mostly defined as “global” 
and thus require a certain amount of international coordination. There are several attempts to 
tackle challenges globally, by governmental (UN, OECD) and non-governmental bodies (foundations), 
by world regions based collaboration (East-Asia) and by bilateral collaboration (e.g. Australia-India) 
(NMER, 2011). In the case of Europe there is ambiguity about the way intra-European coordination 
should take place: is this based on voluntary actions from the member states with support from the 
Commission (Joint Programming Initiatives) or is stronger coordination at the European level 
needed? 

But there are major differences in how a challenge is addressed in research and even more so in 
innovation. The “climate change and energy” challenge falls in a tradition of many years of debating 
and policymaking for environmental issues, also in an international context. Other challenges are 
less explicitly recognised partly because they are of a more recent nature, less “internationalised” 
(healthy ageing) or less broadly recognised in society (security). Apparently it takes time before a 
challenge is really taken up as a broad societal challenge. 
 
Contrasting key policy actions with competitive landscape and policy trends 
 
The key policy actions for the maritime sectors as industrial strategy as briefly described above are 
very similar to those followed to ensure the consolidation of the single European Market. Given the 
new competitive landscape described above it is clear that such strategy will most likely result 
insufficient to ensure industrial leadership and employment creation in the maritime sector.  The 
notion of the grand challenges and the situation of the maritime sector (e.g., over capacity 
production and race to the bottom in competitive pricing, dominant player moving to East, etc.) 
offer difficult scenario for the sector. Saying this, it is likely that the competitive edge of those 
countries competing in price and volume is to be eventually eroded.   
 
As there is no base to compete on labour cost, European industry has to advance in superior 
products regarding ship safety, efficiency and marine environment protection as well as in 
innovative processes intended to increase production productivity. Choosing competitiveness 
through excellence, Europeans plan an exchange of the best practices and awareness through RDI 
aid schemes at Member State level, to simplify procedures and improve access to European Union 
level RDI programmes.  
 
Actively promotion of a maritime cluster approach to innovation will be continuing for the next 5 
years. Promotion of employment in technical professions and the possibilities of a specific labour 
migration within European maritime cluster have to be included into list of objectives, too. European 
ship repairers’ and retrofitting future has to be more favourable because all new ships will require 



 

 

maintenance, repair and technological update. The ship repair business differs substantially from the 
shipbuilding and brings obvious impact on the environment.  
 
As the industry has to fulfil a wide range of constantly increasing requirements in the scope of 
environmental legislation and regulation, the environmental impact of ship repair and conversion 
processes must be also reduced and considered as a competitive edge only if the model of green 
growth is shared by all trading partners. Providing practical and cost effective solutions to the new 
eco-innovative ship repair and retrofitting processes is a new challenge and opportunity of European 
repair shipyards. Here the notion of economic and environmental risk communication and sharing 
are to play a major role. 
 

Maritime sector meta-analysis of trends relative to other sectors 
 
In this section we make a meta-analysis of the key factors that have served as axes to build the set of 
scenarios in a number of sectoral foresight studies. The finding of commonalities across all sectors 
reveals what generic factors would be part of the basic pool of drivers to consider when aiming to 
for policy flexibility (“robust policy strategies”) in the medium term that are relevant for the 
Maritime sector. This will not reduce uncertainty but can improve preparedness against unforeseen 
developments while contributing to better policies focused on one single scenario (“focused 
strategies”). The latter is important, as the focusing of policy to face the great human challenges 
depends more on a definition of direction of technical change than on the speed of change as has 
been the emphasis of policy in the past. In general there are four main axes that organize foresight 
exercises that are likely to determine and organise to a large extent the future development of the 
maritime. These are, in no order or priority: general macroeconomic conditions, government policy 
and intervention, science and technology advances, and the human factor understood as 
susceptibility of population and democratic systems to broad societal challenges. In addition to 
these four main axes, other important key organisers of future sectoral developments include: 
energy consumption and pricing and global industrial dynamics. 
 
General macroeconomic conditions  
The levels of income, aggregated demand and availability of capital are strongly related to 
macroeconomic growth. Here income must be understood as a factor that affects supply and 
demand factors. In the supply side general macroeconomic conditions affect the cost and availability 
of financing, not only of R&D and innovation but also general investments in infrastructures and 
production systems. In turn, bad macroeconomic conditions affect employment and overall 
household income, thus affecting demand for goods and services across an economy. Despite the 
importance of innovation in the increase of productivity and its effects on growth, the sectors under 
study are part of a larger industrial ecosystem where typical macroeconomic parameters affected by 
events beyond the industrial system produce chain reactions across sectors (i.e., the recent financial 
crisis). Close monitoring of interest rates, trade balances, and overall government expenditure and 
deficit at the national level must be considered in the design of any sectoral policy. 
 
Government intervention 
Government intervention in the form of regulation is one of the largest sources of uncertainty across 
all sectors. Its development and stringency along the business cycles is a major moderator of science 
and technology applications (innovation). Entire sectors (e.g. space) depend to a large extent on 
public procurement. Empirical analyses reported in the literature of industrial dynamics and 
confirms the important role of regulation on innovation and economic performance.  
 
Science and technology developments 



 

 

The table below considers a large array of new technologies and innovation efforts likely to influence 
the direction and rate of growth in all sectors. Any sectoral policy must have a clear consideration of 
unexploited opportunities and technologies and innovation. An additional factor in this driver is the 
increasing pace of technological convergence that key enabling technologies bring.  
 
Human Factor 
With “human factor” we refer to the susceptibility of citizens to very diverse issues that could be 
technology related or not. Here we could mention the importance given to issues like sustainability 
effects of consumption, travel behaviour, lifestyles, value give to health, safety, security, risk 
technology perception, etc. To a large extent the diffusion and application of innovations are 
moderated by human factors like the one just mentioned. Any demand-side policy targeting final or 
intermediate consumers or users of goods and services must take into account the susceptibility of 
the target population to a specific issues associated with the technology or innovation of interest.  
 
Global industrial dynamics 
This term includes a number of issues that determine the evolution of sectors. These include market 
structures, markets saturation, flexibilisation of supply and demand, availability of skilled labour, and 
the return of the issue of global value chain dominance. In itself industrial dynamics is a great 
determinant of the evolution of sectors. Any policy initiative not building in clear insights of the likely 
evolution of industrial dynamics in the medium term have little chance of success. The five factors 
described above form part of any robust policy that would ensure sufficient flexibility to face 
uncertainty and potentially haphazard sectoral developments. 
 
 



 

 

Table 1 Main drivers of future sectors development mediated by innovation – a basis for robust maritime policy 

 
Sectors Automotive Biotech Construction E&OE F&Drinks KIBS Aerospace Textiles 

&Clothing 
Wholesale 
& Retail 
Trade 

Maritime 

 

D
ri
v
e

rs
 a

n
d
 t
re

n
d

s
  

Income and 
growth (demand) 

Income & 
economic 
growth 
(demand)  

Income (sufficient 
investment funds 
available?) 

Macro 
economic 
conditions 

Economic 
prosperity  
 

Macro 
economic 
conditions 
(income and 
growth) 

Income             
(travel 
demand) 

Consumer 
demand 
(overall 
income) 

Consumer 
demand 
(overall 
income) 

Consumer 
demand 
(overall 
income) 

Regulation Regulation Government 
intervention 
(regulation and 
procurement) 

Government 
intervention 
(passive vs. 
active) 

Not mentioned 
(similar findings in 
Task 3 report) 

 Regulation and 
procurement  

 Regulation Regulation 

S&T Energy 
storage/power 
trains   

S&T  
Tech 
convergence 

S&T S&T  
Tech 
convergence 

S&T S&T for new 
services, 
Tech 
convergence 

S&T S&T  
Tech 
convergence 

S&T S&T 

HF – Demand 
Mobility 
behaviour, 
Sustainability 
susceptibility 

HF - Demand 
Public 
acceptance 

Sustainability  HF- Demand 
Sustainability, 
health and food 
safety 
susceptibility 

 HF - Demand 
(monitoring 
and 
management, 
security, 
safety). 

HF – 
Demand 
Branding and 
sustainability 

HF - Demand 
Diversification 
of lifestyles 

HF - Demand 
Diversification 
of lifestyles 

Energy prices  Skilled labour  Relative increase 
and aging of 
global population. 
 

S&T 
applications, 
degree of 
knowledge 
codification 

Energy cost 
(fuel prices) 

 Energy cost 
(Fuel prices 
transport cost) 

Energy cost 
(Fuel prices 
transport cost) 

Market saturation DNA 
sequencing cost 

Flexibilisation of 
supply and 
demand 

Innovation 
risk 

Environmental 
problems (real 
ones) 

  Globalisation 
(value chain 
management) 

Maret structure 
(concentration 
vs. 
diversification) 

Maret structure 
(concentration 
vs. 
diversification) 

Source: (Montalvo and Giessen 2012) 
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5 Societal trends 
Societal trends for the waterborne sector are external trends from society that can influence the long term 
development of the waterborne sector. As discussed in chapter 1, the societal trends study has been 
carried out in parallel with two other studies on market trends and regulatory trends. These three trend 
studies interact where in general societal trends form a driver for market trends and regulatory trends in 
the waterborne sector (see figure below). 
 
 

 
 
Figure 2: Societal, market and regulatory trends 
 
The focus in this study is on the topics Population, Food & water, Energy supply and consumption, Climate 
change /Environment, and Health and Safety. A number of foresight studies to be reviewed were 
recommended in MESA Report D5.1. Societal trends are general by nature, not all these studies are 
specifically focused on the waterborne sectors. Also, it was decided to review an additional number of 
other documents that seek to identify trends over the next twenty years. 

5.1 Population 
Changes in population pattern will have a massive impact on the future face of the world. The main trends 
in this area that will be examined more in detail in this section are: population growth, the rise of the 
middle, and urbanisation. In 2030 we live in a more crowded, urban, and prosperious world where people 
and countries interact more and more. Population and urbanisation growth takes especially place in Asia, 
Middle East and Africa, which also leads to more economic activity close to the sea. In addition, the global 
distribution of prosperity will change due to globalisation and rise of middle class. Globalization and 
technological progress continue and lead to more interaction between people and countries.  This leads to 
more trade (e.g. global value chains), travel, communication, but also higher risks for international conflicts. 

5.1.1 Population growth 

 
Sources:  

 United Nations (2014), Prototype Global Sustainable Development Report  

 UNFPA, UNDESA, UN-HABITAT, IOM (2013), Population Dynamics in the Post-2015 Development 

Agenda: Report of the Global Thematic Consultation on Population Dynamics 

 Population Reference Bureau (2012), Fact Sheet: World Population Trends 2012  

 World Bank (2004), Beyond Economic Growth  

Societal   
trends

Regulatory 
trends

Market 
trends
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 Population matters (2011), Current population trends  

 Population Institute (year unknown), 2030: The “Perfect Storm” Scenario 

 Matt Rosenberg (year unknown), Negative Population Growth 

 European Automobile Manufacturers Association (ACER) (2012) 

 Workshop at TNO with experts on the maritime sector (2014) 

5.1.1.1 Short description 

Due to decreasing death rates in developed countries population is expected to increase from 7,1 billion to 
8,3 billion in 2030. The resulting surge in demand in populous countries will boost world trade. Regional 
trade between growing countries, e.g. between Asian economies, will experience the highest growth rates. 
On the other side population growth will bring the world’s resources and natural balance under enormous 
pressure. Issues such as resource scarcity and effects of climate change will also be felt in the maritime 
sector.  

5.1.1.2 Drivers 

Thanks to the spread of modern medicine death rates have gradually decreased during the 20th century. As 
declining death rates were not accompanied by declining birth rates (birth rates only decreased after a time 
lag of 20 years), most developing countries experienced high population growth rates in the second half of 
the 20th century. In some developing countries (mainly Sub-Saharan Africa and the Middle East) birth rates 
have remained high ever since. In developed countries growth rates are significantly smaller and even 
negative in some (Germany, Russia, Japan). 
 

 
Figure 3: The population growth rate estimates (in %) by United Nations for the period 2005–2010 using 

the medium variant (middle scenario) 
  

5.1.1.3 Result  

As a result it is expected that population will increase from 7,1 billion in 2012 to 8,3 billion in 2030. Around 
90 percent of the growth will take place in today’s developing countries (see Figure 5.2). 
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Figure 4: Development of world population between 1750 and 2050 (source: World Bank) 

 
Accoring to projections of the United Nations Population Fund in 2030 the most populous countries will be 
India (1,5 billion), China (1,4 billion), USA (361 million), 239 million), Indonesia (279  million), Nigeria, 
Pakistan, Brazil, and Bangladesh. In contrast, many developed countries will experience a decrease in 
population which can in many cases only be offset by the influx of immigrants. Also the age structure will 
differ between developed countries and the emerging and developing economies: In the former 
demographic change will lead to a dramatic ‘greying’of society, while in the latter the majority of the 
population will be young.  
  

5.1.1.4 Impact on sector 

Population growth is an underlying mega trend which has an impact on many other trends (e.g. climate 
change, energy trends), which are examined in the remainder of this document. The Population Institute 
projects that “by 2030 the world will need to produce around 50 per cent more food and energy, together 
with 30 per cent more fresh water, whilst mitigating and adapting to climate change.”1 The impact of 
population growth on the on the maritime sector is therefore immense even though manifested indirectly 
through other trends in most cases. These more indirect impacts will be examined under the headings of 
other trends. The most direct effects of population growth on the maritime sector are: 

 Increasing trade flows – Due to population growth demand in countries with high growth-rates will 

surge. This will in turn boost world trade. Regional trade (e.g. between China, India and Indonesia) 

and inter-regional trade (e.g. between Africa and Asia) between the growing countries will increase 

the most. As a consequence shipping activities will be focused in these regions in the future and 

harbors will be upgraded into regional and global trade hubs.  

 Scarcity of resources – More and more people living on the planet means that the same amount of 

natural resources will have to be divided by a higher number of people. The UN projects that “if the 

global population grows as projected, humanity would need approximately three planets by 

2050.”2 This will increase scarcity in almost every aspect of life; from food and water, to production 

materials, to clean air. For the maritime sector this entails that commodity prices for construction 

and operating materials will likely increase (e.g. oil, metal). Also will the increasing awareness of 

                                                           
1
 Population Institute (year unknown), 2030: The “Perfect Storm” Scenario 

2
 UNFPA, UNDESA, UN-HABITAT, IOM (2013), Population Dynamics in the Post-2015 Development Agenda: Report of the Global 

Thematic Consultation on Population Dynamics 
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governments and citizens of scarcity-related problems (e.g. destruction of nature through resource-

extraction) put pressure on the maritime industry to operate more resource-efficient and 

sustainable.  This trend will show itself through the tightening of environmental legislation (e.g. 

CO2 emission limits) and the increasing adoption of voluntary standards (e.g. eco-labels).  

Overview of impacts 

 Impact 
2020 

Impact 
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MT: 
energy 
efficiency 

MT: 
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MT: 
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MT: E-
maritime 

Blue 
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Magnitude 
of impacts 

++ +++ ++ 0 + 0 ++ + 

 

5.1.2 Rise of the middle class 

Sources:  

 United Nations (2014), Prototype Global Sustainable Development Report  

 OECD Observer (2012), An emerging middle class 

 Wolfensohn Center for Development at Brookings (2010), The New Global Middle Class: A Cross-

Over from West to East  

 Brookings Institution (2011), The Emerging Middle Class in Developing Countries  

 Workshop at TNO with experts on the maritime sector (2014) 

5.1.2.1 Short description 

Most of the economic growth will take place in developing or middle income countries in the following 
decades. As a consequence, large parts of the population in countries such as India, China or Indonesia will 
enter the middle class. Consequently, global middle class consumption will shift to Asia with the result that 
by 2030 59% of middle-class consumption takes place in this region. For the maritime sector this means 
that economic activity (shipping but also infrastructure) will be increasingly focused in Asia. Moreover, the 
maritime industry can expect stricter social and environmental standards, but also more favourable 
conditions for doing business in Asia. 

5.1.2.2 Drivers 

Many developing and middle-income countries experienced a period of growth in the 2000s. Around 50 
developing and emerging economies have grown at an average annual rate of over 3.5% per capita over the 
2000s. After a period of stagnation during the financial crisis this trend is expected to continue. 

5.1.2.3 Result  

As a result global GDP will quadruple by 2050, with BRICS alone accounting for 40%.3 This will lead to the 
emergence of a “global middle class”. The middle class is defined by the OECD as people living on 10 to 100 
US dollar a day.  It is expected that this global middle class will increase from 1,8 billion in 2009 to 3,2 
billion by 2020 and 4,9 billion by 2030. Most of this increase will take place in Asia:  by 2030 Asia will 
represent 66% of the global middle-class population and 59% of middle-class consumption, compared to 
28% and 23%, respectively in 2009.4 It is expected that China and India alone will account for 41% of total 
middle class consumption by 2030 (see table 5.1).5 Next to being a driver for consumption and demand, the 

                                                           
3
 United Nations (2014), Prototype Global Sustainable Development Report  

4
 OECD Observer (2012), An emerging middle class 

5
 Wolfensohn Center for Development at Brookings (2010), The New Global Middle Class: A Cross-Over from West to East  

 



 

European 
Technology 
Platform 
of the Waterborne 
Industries  

 

 

21 
Deliverable D5.4, Release 0 

middle class plays also an important role in fostering democracy and appears to be a strong driver in 
pushing governments to improve public services (e.g. education, health services).6  
 

 
Table 2: Total Middle Class Consumption, Top 10 Countries (2005 PPP$, billions and global share) (source: 

Wolfensohn Center for Development at Brookings) 
 

5.1.2.4 Impact on sector 

The rise of a global middle class will also impact the maritime sector, even though this impact might be 
often indirect and manifested through other trends. The most direct impacts to be expected are: 

 Trade flows shift to Asia – The upcoming middle class in Asia will mean that much of global 

consumption will shift to this region. Hence, shipping activities will intensify, and more and bigger 

habours will develop in the region.  

 Better framework conditions and more stringent regulations– The rise of the middle class in 

countries such as India, China and Indonesia will increase political stability and drive democracy and 

accountability of politicians in these countries. This also entails that politicians will become more 

receptive to demands of the population. In the long-term it is therefore likely that also in those 

countries social and environmental standards will be tightened and enforcement improved, leaving 

less room for cheap but questionable business practices (e.g. precarious working conditions, 

environmental pollution). On the other hand the rise of the global middle class will also drive the 

improvement of public services, which will make it easier to do business in the Asia region (e.g. 

fewer formalities.  

Overview of impacts 
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5.1.3 Urbanisation 

Sources:  

 United Nations (2014), 2014 revision of the World Urbanization Prospects  

 United Nations (2014), World Urbanization Prospects  

 Deutsche Bank (2009), Global Ports: Trends and Opportunities  

                                                           
6
 OECD Observer (2012), An emerging middle class 
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 Centre for Liveable Cities (CLC) Singapore (2009), Urbanization and its Impact: Possible Uses of 

Underground Spaces to Improve Quality of Life  

 The Seasteading Institute (year unknown),  Charting the Course: Toward a Seasteading Legal 

Strategy  

 The Seasteading Institute (2014), Floating City Project 

5.1.3.1 Short description 

The concentration of people and economic activity will continue to grow in a more crowded world. Already 
more than half of the world population lives in urban areas. Also, 600 urban areas, with a fifth of the 
world’s population, generate 60 percent of global GDP. Urbanisation levels in Asia and Africa stay behind at 
the moment but are expected to catch up the coming decades. This implies that in 2050 there will be an 
increase of more than 2.5 billion people living in urban areas, where population in rural areas will decrease. 
This trend will require the building of hundreds of megacities in and around existing cities. 

5.1.3.2 Drivers 

There a variety of pull and push factors that prompt people move from rural to urban areas (see table 
below). 
 

Pull factors Push factors 
Employment opportunities Lack of employment opportunities 

Access to public services (hospitals, schools, 
universities, wastewater systems) 

Limited access to public services 

Cultural openness and diversity Narrow-mindedness, non-acceptance of alternative 
ways of living  

Infrastructure facilitating mobility (roads, trains, buses) Lack of infrastructure 

Possibility to move up the social ladder  Lack of opportunity to advance in rigid social 
structures 

 Natural factors (droughts, bad harvests, floods) 

Table 3: Pull and push factors driving urbanisation 

5.1.3.3 Result  

The above mentionned drivers have led to a pronounced increase in urban population in the last 50 years 
and will result in further urbanisation in the next decades. It is expected that the percentage of people 
living in urban areas will icnrease form 54% in 2004 to 66% in 2050.7 In combination with the overall global 
population growth this would mean an extra 2,5 billion people living in urban areas in 2050.8  Most of this 
increase will take place in Asia and Africa where the share of population living in urban areas is still much 
smaller (40% in Africa and 47,5% in Asia in 2014) compared to other continents (e.g. 73,4% in Europea and 
79,5% in Asia) (see figure 5.3)9.  
 

                                                           
7
 United Nations (2014), World Urbanization Prospects  

8
 United Nations (2014), World Urbanization Prospects 

9
 United Nations (2014), World Urbanization Prospects 
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Figure 5: Urban and rural population as proportion of total population by major geographical areas, 1950–

2050 (source: United Nations, 2014) 
 
Also mega-cities with more than 10 million people will icnrease in numbers. While in 2014 there are 28 
mega-cities worldwide, it is expected that this numer will rise to 41 by 2030. The majority of these new 
mega-cities will emerge in developing and emerging economies; Hyderabad (India), Chongqing (China), 
Dhaka (Bangladesh), Lagos (Nigeria) are only a few to mention.  
 
Increasing urbanisation will also mean that martime sectore will operate in closer proximity to densly 
populated areas. This may cause problems considering that the operation of ships and the loading and 
unloading of cargo might contribute to a number of environmental pressures (e.g. air pollution, water 
pollution, risk of accidents).  
 
Another result of the urbanization trend is the emergence alternative forms of living. Due to scarcity of land 
in urban areas people are increasingly exploring alternative possibilities, such as urban agriculture (e.g. on 
roofs of houses), increasing underground activities, or completely independent seasteading communities 
(for more information see Box 5.1). 
 

Seasteading communities 
 
Seasteading communities are floating cities outside the territory of any existing country. Their goal is to 
provide spaces where communities can experiment with different forms of governance arrangements, 
which is not possible in existing states, and therewith reap the benefits of innovation in the political sphere. 
The Seastading Institute, which drives the initiative, hopes to create new markets for commercial and 
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residential seastead real estate and settle thousands of people on the sea within ten years.10 The most 
prominent project the Instutute is working on is the “Floating City Project” with the aim to establish the 
first floating city by 2020 (see picture below). For this project a feasibility study and a first architectural 
design have been completed based crowdfunding. Currently the Institute is exploring possible host nations.  
 

 
 

5.1.3.4 Impact on sector 

As a result of urbanisation the waterbornee sector will operate increasingly in close proximity to highly 
densed populated areas. Considering that citizen’s tolerance for social and environmental externalities will 
decrease over the next decades, the sector will have to take more stringent measures to prevent accidents, 
reduce air and water pollution and improve working conditions. This will also show itself in the emergence 
of more strict environmental and workers’ protection legislation. Another effect of urbanisation will be 
upgrading of ports in proximity to mega cities. This will render the operations of ports more effecient but 
also more complex in the future.  
 
Another impact is that production and consumption locations will change and a higher concentration of 
people and economic activity have an exponential effect on trade patterns. This will lead to more demand 
for (maritime) transport. 
 
Overview of impacts 

 Impact 
2020 

Impact 
2030 

MT: 
energy 
efficiency 

MT: 
safety 

MT: 
production 

MT: E-
maritime 

Blue 
Growth 

Infras-
tructure 

Magnitude 
of impacts 

+ + 0 + 0 0 0 + 

                                                           
10

 The Seasteading Institute (year unknown),  Charting the Course: Toward a Seasteading Legal Strategy  
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5.2 Food & water 
The main drivers behind trends in water, agriculture and aquatic production are population growth, 
increasing prosperity. Furthermore, urbanization, industrialization leads to changes demand and availability 
of food and water. 
 
In general, the demand for food and water is increasing while availability is under pressure because of 
climate change and sustainability issues. To overcome scarcity issues, changes in production methods and 
distribution are necessary. Furthermore, increased prosperity leads to changes in diet, especially increased 
consumption of meat and fish. The associated demand for safer and higher quality products leads to more 
stringent regulation. 
 
The distance between the location of food production and where food is consumed increases. This leads to 
increased transport between production locations and consumers and transport of food and water from 
areas with a surplus to areas with a shortage. 
 
Looking at the fishery industry, there is a growing concern for sustainability issues. These include over-
utilization of fishing grounds and declining fishing populations and the influence of large fishing vessels on 
the economic viability of local fishers in developing countries. Furthermore, the abundance and distribution 
of fish populations shifts because of climate change, decreasing fisheries outputs. 
 
Also for aquaculture the concerns for environmental issues, like the impact on the surrounding eco-systems 
is increasing. Due to societal interest and increasing regulation, the availability of sites for aquaculture is 
becoming increasingly limited. As a result aqua cultural production systems increase in intensity 
(http://www.fao.org/fishery/topic/13831/en). 
 

5.2.1 Water 

Source:  

 OECD (2012), Environmental Outlook to 2050: The consequences of Inaction - Key Findings on 

Water 

 McKinsey (2012), McKinsey on Sustainability & Resource Productivity 

 FAO (2014) The State of Food and Agriculture 

 National Intelligence Council (2012), Global trends 2030 - Alternative worlds 

5.2.1.1 Short description 

The OECD projects water demand to increase by 55% globally between 2000 and 2050. Main drivers are 
population growth, increasing prosperity, urbanization and industrialization (McKinsey). Combined this 
leads to a 2 percent increase in water demand until 2030 (McKinsey). Furthermore, rising temperatures due 
to climate change, will increase water scarcity and stability of water supply and increase water demand 
(irrigation). Given the current trends demand will surpass the existing supply capacity by 40% in 2030 
(McKinsey). The resulting water shortage compromises economic growth and living standards (McKinsey). 
The FAO forecasts water scarcity to grow further. It is projected that nearly half of the world’s population 
will live in areas experiencing severe water stress. Especially countries in Africa and the Middle East face 
challenges to deal with food and water shortages, but also China and India should be cautious for these 
problems (National Intelligence Council). 
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Source: OECD (2012), Environmental Outlook to 2050: The consequences of Inaction - Key Findings on Water 

 

5.2.1.2 Drivers: 

Climate change, population growth, increasing prosperity (rise of middle class), urbanization and 
industrialization. 
 

5.2.1.3 Impact on the sector 

Water becomes a more important location factor for people and production. At the regional level, scarcity 
of water compromises economic growth. This will lead to more concentration of population and economic 
activity in location with a more secure water supply. This will lead to more demand for maritime transport. 
Also, a trend for 2030 for the maritime sector could be “water shipping”, an increased transport of food 
and water from areas with a surplus to areas with a shortage. 
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5.2.2 Agriculture 

Source:  

 IPCC (2014), IPCC Fifth Assessment Synthesis Report 

 National Intelligence Council (2012), Global trends 2030; Alternative worlds 

 FAO (2012), World agriculture towards 2030/2050 

 HSBC (2012), The world in 2050 

5.2.2.1 Short description 

In recent years the food security in developing countries has increased, although sub-Saharan Africa and 
southern Asia have made the least progress (FAO). On the other hand, the demand for food is expected to 
rise by more than 35% by 2030. This increase is expected to result in a risk of food shortages for nearly half 
the world’s population. 
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One of the driving factors of food demand is population growth. Population prospects suggest an increase 
by 34% from 6.8 billion to 9.1 billion in 2050. Due to growing prosperity diets change. Expenditure on meat, 
fish and dairy products increases, while cereals and vegetable products become a smaller part of our daily 
menu (HSBC Consumer in 2050). The demand for livestock products is rapidly increasing. The growth of the 
livestock sector imposes challenges for sustainability and health (FAO).  
 
Furthermore, other industries are competing for the limited food resources available. The National 
Intelligence Council suggests that in future the total demand for agricultural products for the production of 
biofuels might exceed the demand for food and feed (National Intelligence Council). 
 
Until now, a majority of food production is located in proximity to where consumption takes place. The 
quantity of food and agricultural products that are traded internationally has increased fivefold over the 
past 50 years. The distance between the locations of food production has and where food is consumed has 
increased, because of urbanization trends, the diversion between high-income countries and developing 
regions and changing production areas due to climate change. Where developing regions have comparative 
advantages in food and agricultural production, while high-income countries import more foodstuff (FAO-
figures). 
 
In their report on the impacts of climate change the IPCC expects rural areas to experience major impacts 
on water availability and supply and food security. The agricultural and water infrastructure will have to be 
adapted to mitigate the effects of climate change, which will also lead to a shift in the production areas of 
food (and non-food crops). 
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Source: FAO-figures 
 



 

European 
Technology 
Platform 
of the Waterborne 
Industries  

 

 

29 
Deliverable D5.4, Release 0 

5.2.2.2 Drivers: 

Climate change, increasing prosperity, population growth and urbanization 
 

5.2.2.3 Result: 

Increased transport of food and water from areas with a surplus to areas with a shortage. 
 
Overview of impacts 
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5.2.3 Fisheries and aquaculture 

Source:  

 IPCC (2014), IPCC Fifth Assessment Synthesis Report 

 FAO (2013) Presentation: Status and Trends of Global Fisheries & Aquaculture 

 FAO (year unknown), Trends in aquaculture development 

5.2.3.1 Short description 

Due to population growth, increased prosperity, urbanization and availability, per capita fish consumption 
has increased from 9.9 kg per year in the sixties to 17 kg in 2000 and 18,9 kg in 2010. A further increase is 
estimated to 19,2 kg in 2012 (http://www.globefish.org/fish-consumption-by-species-and-by-
continent.html). Conversely, average consumption in sub-Saharan Africa has decreased. Trends in final 
products are value added “easy-to-cook” or ‘supermarket-type’ products 
(http://www.fao.org/fishery/topic/13831/en). 
 

 
(http://www.globefish.org/fish-consumption-by-species-and-by-continent.html) 
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Looking at the fishery industry, there is a growing concern for over-utilization of fishing grounds and 
declining fishing populations. Furthermore, concern over the influence of large fishing vessels on the 
economic viability of local fishers in developing countries is getting more attention in the social debate. 
 
Climate change is affecting the fishing industry. There are changes in abundance and the distribution of fish 
populations, invertebrates and phytoplankton shifts polewards and/or to deeper and cooler waters. The 
composition of ecosystems change due to changes in climate. Furthermore, the oceans become more acid, 
which impacts marine organisms. In the Pacific, Atlantic and Indian Oceans the oxygen minimum zones are 
progressively expanding, which constrains fish habitat (IPCC). 
 
For aquaculture the concerns for environmental issues, like the impact on the surrounding eco-systems is 
increasing. This leads to more (self) legislation of the aquaculture sector. Furthermore, numerous labels 
have been introduced to inform customers of sustainability aspects of the origin and production of the 
product. 
In addition to these sustainability aspect, customer demand increasingly safer and higher quality products. 
These trends are expected to continue in future.  
 

 
Source: FAO presentation on aquaculture and fisheries 
 
Due to societal interest and increasing regulation, the availability of sites for aquaculture is becoming 
increasingly limited. As a result aqua cultural production systems increase in intensity 
(http://www.fao.org/fishery/topic/13831/en). 
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5.2.3.2 Drivers 

Population growth, increased prosperity, urbanization, climate change. 
 

5.2.3.3 Result 

Increased fish consumption, increasing demand for aquatic products, intensified aquaculture 
 
Overview of impacts 
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5.3 Energy supply and consumption 
Whereas all scenarios assume a global population growth, a growth of global GDP, and an increase in 
energy consumption. Energy intensity decreases (energy consumption per unit of GDP), due to the 
increasing energy efficiency of facilities and equipment. Worldwide, the majority of the required energy is 
produced from fossil fuels. This will not change dramatically in the foreseeable future. A large portion of 
the existing oil and gas reserves are in increasingly politically instable regions, compromising supply 
security. Because of limited ability to develop into more stable regions, the availability of 'low cost oil' 
decreases. The extraction in remote areas (deep sea) or unconventional recoverable supplies (tar sands, 
tight and shale) is expensive and causes an increasing pressure on the environment. Concerns about the 
environmental impact of our energy system in combination with the possible increase in oil prices and 
increasing concerns about the geopolitical situation in a major energy producing countries, result in an 
increasing diversity of energy sources. 

5.3.1 Global energy mix 

Sources:  

 Shell (2008), Shell energy scenarios to 2050   

 Shell (2013), New lens scenarios - A shift in perspective for a world in transition  

 International Energy Agency (2008), World Energy Outlook 2008 

 Energy Research Center of the Netherlands, (2006), Application of portfolio analysis to the Dutch 

generating mix Reference case and two renewables cases: year 2030 - SE and GE scenario  

 Clingendael (2007), Europe, the EU and its 2050 energy storylines  

 ExxonMobil (2015), The Outlook for Energy: A View to 2040  

 KNAW (2007), Duurzaamheid duurt het langst  

 Workshop at TNO with experts on the maritime sector (2014) 

5.3.1.1 Short description 

Concerns about the environmental impact of our energy system in combination with the possible increase 
in oil prices, result in an increasing diversity of energy sources. New (renewable) energy sources such as 
wind-, solar-, bio-, geothermal- and hydro energy constitute a growing part of the energy mix. Additionally, 
in most scenarios, it is expected a modest increase in the use of nuclear energy. What type of energy 
source in the future growth fastest varies by scenario, but in absolute terms fossil remains very dominant. 
With coal as the energy source which will experience the largest growth. 
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5.3.1.2 Drivers 

Most scenario studies agree that the growth of energy demand in Europe and the US will level off, while in 
developing countries such as China, India, Brazil and Russia entering their most energy-intensive phase. In 
addition, energy demand in third world countries is expected to rise, as a large part of Africa is ready to 
claim the energy resources they need in their development. The International Energy Agency predicts that 
global energy demand will increase by 37% until 2040.11 The lion’s share of this increase will originate from  
Asia, but also Africa, Latin America and the Middle East will catch up (see below).  
 

 
Source: DNV GL (2014), The Future of Shipping 

 
The share of coal in the global primary energy supply will grow slightly (decrease in US and EU, growth in 
Asia). However, the extraction of coal causes major environmental impacts. Furthermore, coal is one of the 
most polluting forms of energy. Carbon Capture and Storage and other techniques may reduce the 
environmental impact of coal in the future. 
 
Because of increasing extraction costs outside the "low cost oil" countries (including OPEC), in time it is 
expected that oil will be more expensive than several alternative energy sources. Furthermore, the 
environmental impact of the extraction of oil will increase, for example by extraction from tar sands. It 
should be recognized that the social costs of fossil fuels are not always fully recognized in the price. 
Possibly, public pressure will be greater in order to do so more fully in the future, which will increase the 
uptake of renewable alternatives. 
 
Relative growth of renewable energy is large, at a rate of over 5% per year. Apart from solar energy for heat 
and electricity, wind power and geothermal power, marine renewables are a major constituent of this. 
Examples of which are wave, wind, tidal current and OTEC technologies. 

5.3.1.3 Result  

The growth in world energy demand can be largely met by fossil fuels, of which coal will experience the 
largest growth in the first years. Technological innovations allow existing oil and gas fields to maximize 
recoverable reserves. Furthermore, potential new suppliers of oil from tight and shale resources, have 
simultaneously entered both oil and natural gas market. For renewables to play a greater role significant 
investments are needed. International attention to climate change encourages innovations relating to 

                                                           
11

 http://www.worldenergyoutlook.org/media/weowebsite/2014/141112_WEO_FactSheets.pdf 
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production of energy from renewable sources such as wind-, solar-, geothermal-, hydro- and biomass 
energy. Most renewable energy is generated locally. To accelerate investments, the CO2 emissions trading 
is cited as a major driver various scenarios 
 

5.3.1.4 Impact on sector 

The availability of energy and price fluctuation will affect the shipping cost per region. The regional 
availability of cheap energy might limit the transcontinental transport to regional transport. The most 
direct effects of the changing energy mix on the maritime sector are: 

 Transport of gas, especially meet transport demand is a major issue.  

 The change in the characteristics of fuels will need the retrofitting or construction of new vessels to 

meet demand of transportation of new dominant forms of fuels. 

 Use of alternative fuels for the propulsion of ships. 

 Increasing market for floating energy devices for wave, wind, tidal current and OTEC; and vessels to 

support maintenance and monitoring of these devices. 
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5.3.2 Energy efficiency 

Sources:  

 Shell (2008), Shell energy scenarios to 2050   

 Energy Research Center of the Netherlands, (2006), Application of portfolio analysis to the Dutch 

generating mix Reference case and two renewables cases: year 2030 - SE and GE scenario  

 Clingendael (2007), Europe, the EU and its 2050 energy storylines  

 ExxonMobil (2015), The Outlook for Energy: A View to 2040  

 KNAW (2007), Duurzaamheid duurt het langst  

 International Energy Agency (2008), World Energy Outlook 2008  

 European Commision (2014), 2014 Communication "For a European Industrial Renaissance"  

 Workshop at TNO with experts on the maritime sector (2014) 

5.3.2.1 Short description 

Whereas all scenarios assume a global population growth, a growth of global GDP, and an increase in 
energy consumption. Energy intensity decreases (energy consumption per unit of GDP), due to the 
increasing energy efficiency of facilities and equipment. This feature does require major technological 
breakthroughs and investments, which therefore constitute the most important uncertain factors for this 
trend. 
 

5.3.2.2 Drivers 

Worldwide there is a strong need for the negative effects on the climate and the environment associated 
with reducing the production and use of (mainly fossil) energy sources. In 2007, the members of the 
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European Union agreed to use 20% less energy by 2020, producing 20% of energy from renewable sources 
and a 20% reduction in emissions of CO2. To achieve these goals will increasingly larger part of the energy 
to be a sustainable, CO2 will be stored underground and the energy consumption will have to decrease 
substantially. 
 

5.3.2.3 Result  

By putting a price on greenhouse gas emission it becomes more attractive for companies to reduce CO2 
emissions. This type of regulations requires strong public support, since it increases costs in the short and 
medium term. Whether there is sufficient support will emerge for extreme measures is a major 
uncertainty. Technological breakthroughs in energy efficiency of installations, buildings, vehicles and 
production processes, will reduce the energy consumption per unit of GDP significantly.  
 

5.3.2.4 Impact on sector 

Energy efficiency has been an important source of the economics of transport. New pressures and policy 
support are pushing and will be furtner promoting the evolution towards more energy efficient means of 
transport. Regulation and policy will be aiming to set the framework conditions for more efficient vessels. 
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5.4 Climate change /Environment 
Climate change will lead to more flooding, draughts, extreme weather events and polar melting. The impact 
of these changes are different regionally. Overall more damages are to be expected to coastal 
infrastructure (like roads, railways, airports and ports) and maritime equipment (ships, oil platforms, 
aquatic farms). Furthermore, investment is needed to make transport infrastructure and maritime 
equipment more robust. 
 
For shipping, the increased intensity and frequency of oceanic storms could lead to redirecting of ships 
along longer routes that are less storm-prone. Ferries and fishing vessels are expected to experience more 
events in which operation is not possible. Furthermore, higher maintenance and investment in even more 
stormproof ships are expected (University of Cambridge). Also other maritime objects, like aqua farms, oil 
platforms, etc. are expected to be affected by more extreme weather events, and need to be designed to 
face increasingly heavy weather. 
 
The increased frequency of droughts and floods, projected in the IPPC report are expected to affect inland 
shipping by reducing the number of days inland waterways are navigable.  
In addition to the resulting increased shipping cost, investments will be necessary to mitigate this problem 
by canalizing sections of rivers and implementing water management techniques. Conversely, more inland 
flood defenses will be required (University of Cambridge). 
 
Lastly, because of polar melting, new arctic sea routes are becoming accessible, shortening traditional sea 
routes by 10-33 percent. 
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5.4.1 New artic sea routes 

Source:  

 UNCTAD (2013) Review of maritime transport 2013  

 University of Cambridge (2014), Climate Change: Implications for Transport  

Short description 
One of the aspects of climate change is global warming. It is expected that new sea routes will become 
accessible (UNCTAD). Especially the Northwest Passage, along the northern coast of North America and the 
Northeast Passage, along the northern coast of Russia, will allow routine shipping by 2050 (University of 
Cambridge). 
In addition to increased access to coast in Canada, Alaska, Russia and Greenland this will lead to reduced 
shipping times between Europe and Asia. 
 
Drivers: Climate Change 
 
Result: Reduced shipping times between Europe and Asia and increased accessibility of Canada, Alaska, 
Russia and Greenland. 
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5.4.2 More flooding 

Source:  

 University of Cambridge (2014), Climate Change: Implications for Transport  

 IPCC (2014), IPCC Fifth Assessment Synthesis Report 

Trend: 
In their report on climate change IPCC projects with very high confidence that coastal systems and low-lying 
areas will increasingly experience submergence, flooding and erosion throughout the 21st century and 
beyond, due to sea-level rise (IPCC). As a result, coastal transport infrastructure, like roads, railways and 
airports will become more vulnerable which will result in changes in port infrastructure to deal with sea-
level rise. The University of Cambridge projects that 5% of global GDP is exposed to flooding (in 2005), 
which will increase to 9% in 2070. 
 
Drivers: Climate change 
 
Result: More vulnerable coastal transport infrastructure and higher cost to make this infrastructure climate 
proof. 
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5.4.3 More draughts 

Source:  

 UNCTAD (2013) Review of maritime transport 2013  

 University of Cambridge (2014), Climate Change: Implications for Transport  

 IPCC (2014), IPCC Fifth Assessment Synthesis Report 

Trend: 
The increased frequency of droughts and floods, projected in the IPPC report are expected to affect inland 
shipping by reducing the number of days inland waterways are navigable. Examples mentioned are the 
Rhine in Germany and the Great Lakes in North America. In addition to the resulting increased shipping 
cost, investments will be necessary to mitigate this problem by canalizing sections of rivers and 
implementing water management techniques. Conversely, more inland flood defenses will be required 
(University of Cambridge). 
 
Drivers: Climate Change 
 
Result: Less navigable days and increased investments for inland waterways. 
 
Overview of impacts 
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5.4.4 More extreme weather events 

Source:  

 UNCTAD (2013) Review of maritime transport 2013  

 University of Cambridge (2014), Climate Change: Implications for Transport  

 IPCC (2014), IPCC Fifth Assessment Synthesis Report 

Trend: 
In their report the IPCC identifies a decrease in cold temperature extremes, increase in warm temperature 
extremes and an increase in the number of heavy precipitation events in a number of regions (IPCC). 
Furthermore, intense rainfall, high winds and storm surges are occurring more frequently (University of 
Cambridge).  
 
Similarly to draughts and floods this will lead to more damages to transport infrastructure such as roads, 
railways and ports. Investment is needed to make transport infrastructure more robust. In some regions 
this will impact the route planning of the logistic sector (University of Cambridge). 
 
Increased intensity and frequency of oceanic storms could lead to redirecting ships along longer routes that 
are less storm-prone. Ferries and fishing vessels are expected to experience more events in which 
operation is not possible. Furthermore, higher maintenance and investment in even more stormproof ships 
are expected (University of Cambridge).  
 
Also other maritime objects, like aqua farms, oil platforms, etc. are expected to be affected by more 
extreme weather events, and need to be designed to face increasingly heavy weather. 
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Drivers: Climate change 
 
Result: More vulnerable coastal transport infrastructure and higher cost to make this infrastructure climate 
proof. Increased cost to make maritime equipment storm proof. 
 
Overview of impacts 
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5.5 Health and safety 
The most prominent trend concerning health and safety is the increasing demand and awareness of 
society. Consumers, workers and civil society will become more unwilling to accept negative environmental 
and social externalities of economic activities in the maritime sector (e.g. water pollution, inhuman working 
conditions). Also the increasing scarcity of personnel will incentivize the sector to improve working 
conditions. Together these developments will gradually lead to the maritime sector becoming more socially 
and environmentally responsible, for example by adopting voluntary standards, such as emission or safety 
standards. This trend will also extend to the realm of regulation, where the adoption of more stringent 
rules will be observed. However, compared to other trends, such as changes in oil prices, the impact of 
health and safety trends on the maritime sector is rather moderate and will not fundamentally alter the 
sector’s future prospects. 

5.5.1 Higher demands and awareness from society 

 
Sources:  

 DNV GL (2014) , The Future of Shipping 

 UNCTAD (2013), Recent developments and trends in international maritime transport affecting 

trade of developing countries 

 Go-Maritime (2015), Future trends in the shipping industry  

 Workshop at TNO with experts on the maritime sector (2014) 

Short description 

Social pressure to tighten environmental and labour standards will increase over the next decades. This 
trend will be driven by more people gaining access to the internet and social media playing an increasing 
role in shaping public option. As a result more and more voluntary environmental and social standards will 
emerge or be tightened.  

Drivers 

Consumers and civil society have become more and more unwilling to accept negative social and 
environmental externalities of economic operations over the last decades.  This trend will continue in the 
future driven by three developments: 

1) Information on harmful business practices will spread more quickly and widely as more people will 

be connected to the internet and communicate on social networks. While in the past companies 

had a good chance of concealing questionable business practices that didn’t affect consumers 

directly (e.g. inhumane working conditions in shipbreaking yards in Bangladesh), the internet allows 

for such information to surface. Also the widespread use of  smart phones with recording devices 



 

European 
Technology 
Platform 
of the Waterborne 
Industries  

 

 

38 
Deliverable D5.4, Release 0 

that directly connected to the internet can cause information, for example on accidents, to spread 

rapidly.  

2) The opinion of people is increasingly formed in social networks, which allows also topics that are 

not picked up by the mainstream media to receive attention. NGOs that understand to use these 

“informal” information streams will also be able to reach and activate much more people than in 

the past (see box xxx on campaigns for responsible shipbreaking in Bangladesh).  

3) The last decades have seen a general paradigm shift in so far that negative environmental and 

social practices are less accepted in the public opinion. This is illustrated for example by the rise of 

green parties and movements, the integration of sustainability aspects in school and university 

education, and “greener” consumer behavior (e.g. mainstreaming of fair trade).  

Result  

The above described increased awareness and critical attitude of consumers entails that they are more 
likely to integrate such information in their buying behaviour. Also intermediate parties, such as retailers 
selling shipped products, will demand more accountability of actors in the maritime sector.  

Impact on sector 

The trend will require a change of mind-set in the maritime sector, which has traditionally not been 
strongly effected by scrutiny of civil society due to its distance to end-consumers. Social pressure will 
incentivize companies to develop new and upgrade existing standards. These standards might relate to the 
protection of the environmental, but also to the working conditions in the sector (on-shore and off-shore). 
For example it is likely that safety standards for seafarers will be tightened. The study “The Future of 
Shipping” by DNG VL, a leading ship and offshore classification society, even sets out the ambition to 
reduce fatality rates at sea by 90 per cent below 2014 levels by 2050. Already in the last years a number of 
initiatives, standards and labels to promote social and environmental sustainability in the maritime sector 
have emerged (see Box 1 for examples ). Over the years the initiatives and standards will increasingly take 
into account the whole life-cycle of a ship, from raw materials used in shipbuilding to final dismantling. 
Monitoring sustainability criteria will also be facilitated by new technologies such as advanced sensors and 
the processing of big data. Additionally, as public opinion changes, governments will also be more like to 
introduce stricter regulations for the maritime sector. 
 

ECO notation – An example an environmental label for ships  
 
The ECO notation is an environmental label awarded by Lloyd’s Register (LR), a professional 
service provider in the transport sector. LR has set out a set of voluntary standards – the ECO 
Rules - for environmental ship design, construction and operation. These standards go beyond 
statutory requirements and businesses complying with them will be awarded the ECO class 
notation. The ECO class notation demonstrates the above-average commitment to environmental 
protection of a business, and therewith helps businesses to satisfy consumers’ and civil society’s 
demand for shipping companies to act environmentally sustainable.  
Source: http://www.lr.org/en/marine/consulting/environmental-services/ECOnotation.aspx  
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5.5.2 Scarcity of qualified personnel  

Sources:  

 H. L. Hansen (1996), Surveillance of deaths on board Danish merchant ships, 1986-93: Implications 

for prevention  

 M. Oldenburg, X. Baur, C. Schlaich (2010), Occupational risks and challenges of seafaring  

 Japan International Transport Institute and  

 The Nippon Foundation (2010), A Study on the “Future Global Supply and Demand for Seafarers 

and Possible Measures to Facilitate Stakeholders to Secure a Quantity of Quality Seafarers”  

 OECD (2011), Education at a Glance  

 Workshop at TNO with experts on the maritime sector (2014) 

Short description 

As technological progress accelerates over the next decades the maritime sector will require more high-
skilled personnel. However, highly educated workers will have higher demands and the maritime sector, 
which is traditionally rather unattractive, will be challenged to meet them. As a result the sector will have 
to take measures to become more attractive, for example by offering family-friendly working models or 
more leisure time possibilities on board of vessels. 

Drivers 

As many other sectors also the maritime industry will require more high-skilled personnel in the future. This 
will be driven by technological advances in a wide range of areas, e.g.  automation in loading and 
unloading, improved logistics through advanced tracking and data analytics, or condition-based 
maintenance of vessels with the help of sensors. While this means that overall fewer personnel will be 
required, future workers will need to be highly skilled in order to be able to function in this new high-tech 
environment.   
However, highly educated workers are generally also more demanding concerning working conditions; and 
the maritime sector, which is traditionally rather unattractive, will be challenged to meet them. Compared 
to on-shore jobs seafaring bears rather high occupational risks. For example a Danish study found that the 
incidence of accidents for seafarers is 11,5 times higher than for Danish men working on-shore (Hansen 
1996)12. The most important occupational risks involved in seafaring are (Oldenburg et al 2010): 

 Higher risk of accidents (e.g. due to extreme weather conditions at sea) 

 Impaired treatment options at sea (e.g. absence of medical equipment) 

 High risk to encounter communicable diseases 

 Risk of stress and isolation (e.g. due to high work pressure, lack of  recreational activities and 

spending long periods abroad) 

 Higher risks of crime on sea (e.g. piracy) and abroad (e.g. during shore excursion) 

Especially, the fact that workers on sea stay long periods away from home is considered as significant 
disadvantage, as it makes seafaring difficult to combine with family life.  

Result  

As a result of the above described trend enterprises in the maritime sector will find it increasingly difficult 
to fill vacancies for high-skilled workers. A study of the Japan International Transport Institute and The 
Nippon Foundation projects that in 2020 an additional of 32.153 officers and 46.881 ratings (unqualified 
personnel) will be needed compared to 2010. The study also finds that qualified personal will be especially 
scarce on specialized vessels, such as large-size dangerous goods carriers. The lack of personnel will be 
more pronounced with regard to on-sea jobs than on-shore jobs. A mitigating factor might be the 

                                                           
12

 Note: The data refers to the period of 1986 to 1993.  



 

European 
Technology 
Platform 
of the Waterborne 
Industries  

 

 

40 
Deliverable D5.4, Release 0 

increasing availability of qualified personnel from growing economies, which are currently investing 
massively in education (e.g. Mexico, Brazil and China are all among the top 6 countries concerning relative 
public expenditure on education) (OECD 2011). In the long-term the inflow of qualified staff from  these 
countries might compensate for the decreasing labour supply in traditional seafaring countries.  

Impact on sector 

As a result the sector will have to become more attractive for high-skilled workers. Measures that more and 
more companies will adopt are (inter alia):  

 Increasing financial compensation for work-related risks (e.g. risk surcharge, shift allowance) 

 Offering family-friendly working models (e.g. shortening of term on board, offering support for 

families during duty) 

 Offering more leisure time possibilities on board 

 Increasing attractiveness of seafaring for woman 

 Adverting seafaring among the youth to increase the number of graduates with a relevant 

education 

 Transferring off-shore tasks to the land (e.g. through remote monitoring and maintenance) 

 Upgrading the skills of exiting low-qualified staff 

 Carrying out PR campaigns to improve the image of the maritime industry among the general public 

Overview of impacts 
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5.5.3 Mix of cultures 

Sources:  

 United Nations (2014). Prototype Global Sustainable Development Report 

 Carmen Chirea-Ungureanu and Ioana Raluca Vişan (2011), Teaching Communication Skills as a 

Prerequisite of the Course on “Intercultural Communication Onboard Ships  

 Workshop at TNO with experts on the maritime sector (2014) 

Short description 

As global education levels increase, qualified jobs in the maritime sector will become accessible to more 
and more workers from growing economies, such as China or Brazil. In such multi-cultural and multi-lingual 
environments effective communication will be crucial to ensure safety and efficiency. Moreover at sea 
communication is also key to create a sense of community and counter feelings of isolation, and therewith 
contribute to job satisfaction of maritime workers.  As a result training in intercultural communication and 
the adoption of related corporate standards will play an increasing role in the future of the sector.  

Drivers 

This trends is mainly driven by increasing international mobility as part of globalization. Moreover, rising 
education levels in growing economies, such as China or Brazil, mean that more high-skilled workers from 
these countries will be able to take-up positions in the maritime industry. 

Result  

Higher cultural and lingual diversity in the maritime sector  
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Impact on sector 

 
Overview of impacts 
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5.6 Geopolitics 

In the past ups and downs in the maritime sector have mostly been induced by outside events, such as the 
1973 oil crisis or the terrorist attacts of 9/11. These major geopolitical events are very hard to predict, as 
the recent Ukraine crisis illustrates; nevertheless the following section tries to provide an indication of 
possible future geopolitical trends and how they might impact the maritime sector.  

5.6.1 A multipolar world 

Sources:  

 National Intelligence Council (2012), Global trends 2030 - Alternative worlds 

 Port of Rotterdam (2012), Perspectives  

 Оlga G. Leonova (2012), New Geopolitical Trends in the Globalized World  

 Andrea Edoardo Varisco (2013), Towards a Multi-Polar International System: Which Prospects for 

Global Peace?  

 UK Ministry of Defense (2014), Strategic Trends Programme: Global Strategic Trends - Out to 2045  

 Center for Security Studies (2013), Strategic Trends: 2013 Key Developments in Global Affairs  

 Malin Nilsson (2011), The trends in armed conflicts today  

 Paul R. Hensel (2002), The More Things Change...: Recognizing and Responding to Trends in Armed 

Conflict  

 Ernie Regehr (2013), Intrastate Conflict: Data, Trends and Drivers - Counting Wars  

 Nemanja Džuverović (2012), Intra State Conflict  

 Chris Harth (2008), Emergent trends in geopolitics and international education  

 Global trends (2013), The shifting geopolitical landscape  

 David Dollar (2007), Asian Century or Multi-polar Century?  

5.6.1.1 Short description 

Since the end of the cold war the world is evolving towards a multipolar power system. This means that 
geopolitical power is shifting from a sole hegemonic power (the US) to a range of emerging countries –
China, India and the ‘Next Eleven’ – and non-state actors, such as global businesses and normative 
networks. In this new multipolar world Western views and concepts will be challenged, and soft power will 
gain in importance, as it will be crucial in aligning the wide variety of world views. Impacts on the maritime 
sector are hard to predict, as they will be mostly indirect. Moreover, concrete political ‘shocks’ such as 9/11 
or the Ukraine conflict are almost impossible to anticipate in the long run. What appears to be certain is 
that maritime trade between the new powers will increase and infrastructure will be upgraded in these 
regions.  

5.6.1.2 Drivers 

Since the end of the cold war in 1990 that global system has generally been described as unipolar 
characterized by US hegemony. However, the rise of countries like China, India and other emerging 
economies is altering the current power configurations. By 2030, Asia will have taken over the US and 
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Europe in terms of global power, based upon GDP, population size, military spending, and technological 
investment (see figure 6). China is expected to have the largest economy in 2030, surpassing the US in 2022 
(measured in PPP).13 Europe and countries like Japan and Russia will not keep up with the growth of Asia 
and therefore see their relative power decline. Next to the rise of China and India, global power 
configurations will also be altered by the growth of ‘second-tier’ economies composed by the ‘Next Eleven’ 
(Bangladesh, Egypt, Indonesia, Iran, Mexico, Nigeria, Pakistan, the Philippines, Turkey, South Korea and 
Vietnam).14 Estimates of the US National Intelligence Council stipulate this group of countries will 
collectively overtake the EU-27 in global power by 2030. 
 

 
Figure 6: Global power index, based upon GDP, population size, military spending, and technology (source: 

US National Intelligence Council, 2012) 
 

Another development will be that non-state actors gain more power; the following three being the ones’ 
mentioned mostly in the literature: 

 Normative networks - The wider diffusion of telecommunications technology will empower 

normative networks by increasing their potency in influencing global public opinion and framing 

discussion. 

 Multinational companies – Already today businesses such as Google or Facebook hold immense 

amounts of data which enable them to predict and influence human behavior more precisely than 

ever before. As the US National Intelligence Council states “private companies will be able to 

influence behavior on as large a scale as state actors” . 

 Terrorist networks – Some experts predict the “Glocalisation of Al Qaedaism”15; meaning that, 

while Al Qaeda has been significantly weakened as organization, regional terrorist groups will 

emerge more powerfully than ever. 

                                                           
13

 https://globaltrends2030.files.wordpress.com/2012/11/global-trends-2030-november2012.pdf 
14

 https://globaltrends2030.files.wordpress.com/2012/11/global-trends-2030-november2012.pdf 
15

 http://www.css.ethz.ch/publications/pdfs/Strategic-Trends-2013.pdf 
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5.6.1.3 Result  

The result of these power shifts will be a multi-polar world, in which power is not concentrated with one 
country but dispersed over various ‘power centres’. What the consequences of these developments are 
remains ambiguous and experts foresee a number of possible, sometimes contrasting scenarios: 

 Soft power will become more important – The emergence of multiple power centers together with 

continued globalisation will increase economic dependence between countries further. Hence, soft 

power - for example diplomacy or the ability to influence global public opinion – will become even 

more important in the future, as states will be more reluctant to use military power. In this 

perspective interstate wars are unlikely.  

 Dissimilar world views – Western values have dominated large parts of the world during the 20th 

century. This is apparent in culture (e.g. Coca-Cola and McDonald’s can be found everywhere) but 

also in global governance structures (e.g. UN, OECD). With the rise of China and India these 

Western values will be challenged. In this perspective conflict between states appear to become 

more likely.  

 Intrastate unrest – The opinions diverge on whether intrastate conflicts (e.g. civil war, riots) will 

increase or decrease. On the one side general welfare levels will increase and populations will age, 

leading to more stability. On the other side many experts also expect that in a number of fragile 

states – particularly in Sub-Saharan Africa, South Asia, and parts of the Middle East – resource 

scarcity and disproportionate levels of young men will increase intrastate conflicts.  

Countries will also increasingly use energy sources, such as oil and gas, to push for their political ideas. For 
example the oil price will become more and more a political instrument. A recent example of this 
development is the Ukrain crisis where Russia attempted to pressurise Ukrain by cutting oil supply. Also the 
OPEC is using its power to set oil prices in a strategic strategically in order to maintain its monopoly (e.g. by 
undermining shale gas exploitation in the US). 

5.6.1.4 Impact on sector 

 
Impacts of the above-described trends on the maritime sector are hard to predict. Especially because major 
‘shock’ events, such as 9/11 or the Ukrain crisis, are almost impossible to predict. Though the following 
impacts are likely to play a role:  
 

 Trade flows between new economic centres will grow – As illustrated in figure 7 below it is likely 

that inter-regional trade between the new economic centres such as China, India and the Next 

Eleven will increase. Hence, maritime transport on these emerging trade lanes, e.g. between India 

and Africa, will grow as well. Moreover, existing habours in these new economic centres will 

expand and news are likely to emerge.  

 Global maritime governance will be shaped by a wider variety of actors – Due to the world 

moving towards multipolarity and non-governmental actors becoming more powerful, global 

governance in the maritime sector (e.g. law of the sea, IMO) will be shaped by a wider variety of 

actors. The latter will be countries which have not been strongly involved in global governance 

issues in the past (Next Eleven), international networks, and globally active businesses. For the 

maritime sector this means that targeting the ‘usual suspects’ governments will not be enough to 

influence standard-setting and rule making will, but that a wider range of actors will have to be 

engaged into dialogue.  
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 Uncertainties concerning energy prices – Countries will increasingly use energy sources, such as oil 

and gas, to push for their political ideas. For example the oil price will become more and more a 

political instrument. This can lead to more uncertainty and fluctuations concerning energy prices. 

 
Figure 7: Shift in trade lanes 
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6 Summary of main trends and conclusions 
 

 Population: In 2030 we live in a more crowded, urban, and prosperous world 
 
Changes in population patterns induced by population growth, the rise of the middle class, and 
urbanisation will have a massive impact on the future face of the world. In 2030 we live in a more crowded, 
urban, and prosperious world where people and countries interact more and more. Population and 
urbanisation growth takes especially place in Asia, the Middle East and Africa, which also leads to more 
economic activity close to the sea. In addition, the global distribution of prosperity will change due to 
globalisation and rise of middle class. Globalization and technological progress continue and lead to more 
interaction between people and countries.  This leads to more trade (e.g. global value chains), travel and 
demand for (maritime) transport.  
 

 Resources: In 2030 the scarcity of resources , such as food, water, and energy, will increase  

Global population growth and prosperity growth will lead to an increasing demand for all sorts of 
resources. This will lead to increasing demand for water, food, energy and other resources. Scarcity issues 
will arise if supply can not meet growth in demand due to of climate change and sustainability issues. This is 
a driver for a higher energy efficiency in production, new production and distribution methods for food also 
in the waterborne sector.  
 

 Climate change:  In 2030 there will be more more flooding, draughts, extreme weather events 
and polar melting and awareness for the environment 

 
Climate change will lead to more flooding, draughts, extreme weather events and polar melting. The impact 
of these changes differs between regions. Overall more damages are to be expected to coastal 
infrastructure (like roads, railways, airports and ports) and maritime equipment (ships, oil platforms, 
aquatic farms).  
 
For shipping, the increased intensity and frequency of oceanic storms could lead to redirecting of ships 
along longer routes that are less storm-prone. Ferries and fishing vessels are expected to experience more 
events in which operation is not possible. Furthermore, higher maintenance and investment in even more 
stormproof ships are expected (University of Cambridge). Also other maritime objects, like aqua farms, oil 
platforms, etc. are expected to be affected by more extreme weather events, and need to be designed to 
face increasingly heavy weather. 
 
The increased frequency of droughts and floods, projected in the IPPC report are expected to affect inland 
shipping by reducing the number of days inland waterways are navigable.  
In addition to the resulting increased shipping cost, investments will be necessary to mitigate this problem 
by canalizing sections of rivers and implementing water management techniques. Conversely, more inland 
flood defenses will be required (University of Cambridge). 
 
Lastly, because of polar melting, new arctic sea routes are becoming accessible, shortening traditional sea 
routes by 10-33 percent. 
 

 Geopolitics: In 2030 we will live in a more multipolar world 
 
In the past ups and downs in the maritime sector have mostly been induced by outside events, such as the 
1973 oil crisis or the terrorist attacts of 9/11. These major geopolitical events are very hard to predict. 
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Since the end of the cold war the world is evolving towards a multipolar power system. This means that 
geopolitical power is shifting from a sole hegemonic power (the US) to a range of emerging countries –
China, India and the ‘Next Eleven’ – and non-state actors, such as global businesses and normative 
networks. In this new multipolar world Western views and concepts will be challenged, and soft power will 
gain in importance, as it will be crucial in aligning the wide variety of world views. Impacts on the maritime 
sector are hard to predict, as they will be mostly indirect. Moreover, concrete political ‘shocks’ such as 9/11 
or the Ukraine conflict are almost impossible to anticipate in the long run. What appears to be certain is 
that maritime trade between the new powers will increase and infrastructure will be upgraded in these 
regions. Countries will also increasingly use energy sources, such as oil and gas, to push for their political 
ideas. For example the oil price will become more and more a political instrument.  
 

 Social pressure: In 2030 more information and higher awareness will lead to higher pressures on 

environmental and social standards in the maritime sector from society 

Consumers and civil society have become more and more unwilling to accept negative social and 
environmental externalities of economic operations over the last decades.  Information on harmful 
business practices will spread more quickly and widely as more people will be connected to the internet 
and communicate on social networks. Also, the acceptance level for environmental and social harmful 
practices tend to go down due to increase in prosperity. As a result more and more voluntary 
environmental and social standards will emerge or be tightened.  
 
The trend will require a change of mind-set in the maritime sector, which has traditionally not been 
strongly effected by scrutiny of civil society due to its distance to end-consumers. Social pressure will 
incentivize companies to develop new and upgrade existing standards. These standards might relate to the 
protection of the environmental, but also to the working conditions in the sector (on-shore and off-shore).  
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