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Abstract. As part of the commitments made in the NECP2030 for Portugal, an 

increase in wind capacity is planned, including an additional 10.4 GW onshore and 

2 GW offshore. In this sense, it is necessary to assess the conditions for the creation 
of a new industrial value chain that will accelerate this development and offer 

attractive conditions for the involvement of the industrial sector, providing 

conditions for the objectives recommended in the NECP 2030 to be met. Projects 
OffshorePlan - Planning for the Use of Offshore Renewable Energies in Portugal, 

and OceanTrans - Ocean energy technologies transformative potential analyzed 

the relevant socio-economic component for this sector, namely the process of 

creating a new industrial value chain to support the development of marine 

renewable energies. As part of this research, a questionnaire survey was 

conducted targeting companies in sectors with complementary skills and 
resources, directly or indirectly related to the development of projects in this area. 

The questionnaire yielded 114 responses from companies already active and 182 

from companies willing to become involved in the future. The results allowed us 

to obtain a global view of the actual and potential involvement of the industrial 

sector, as well as to gain some insight into how companies view the requirements 

to operate in this area and the main barriers to their performance. This article 
presents the main findings obtained in the scope of this research and discusses 

their contribution to the advancement of the marine renewable energy sector and, 

as such, to the development of offshore wind energy in Portugal. 
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1. Introduction  

In recent years, Renewable Energy has gained significant momentum, driven by the release of 

various legislative frameworks focused on Energy and Climate, where renewables play a central 

role. Notably, the National Energy and Climate Plan 2030 (NECP 2030) [1] and the Roadmap for 
Carbon Neutrality 2050 (RNC 2050) [2] stand out as key strategic documents.  

NECP 2030 outlines ambitious targets, including an expansion of wind energy capacity to 

10.4 GW onshore and 2 GW offshore, after the targets’ revision in 2025. To meet these goals, 
careful planning is required factoring in technological capabilities, resource assessments, and 

socio-economic and environmental considerations. These decisions should be informed by 

extensive datasets collected over decades of research and experience. 
Portugal’s vast maritime territory and high offshore wind potential position the country to 

benefit significantly from this renewable source. Yet, to date, only one offshore wind project is in 

operation. In the beginning of 2025, an Action Plan for the deployment of offshore renewables 

was published [3] in order to accelerate the development of these systems. 

However, to unlock the development potential of offshore wind energy technologies in order 

to meet the 2030 and 2050 goals, it is essential to establish a robust value chain that supports the 
growth of offshore wind and reinforces industrial participation. In support of this, LNEG has been 

advancing expertise through various research initiatives. Examples are project OffshorePlan - 

Planning for the Use of Offshore Renewable Energies in Portugal (POSEUR – 01-1001-FC-000007) 

[4], launched in 2017, which focused on strategic planning for marine renewable energy 

deployment, including both offshore wind and wave energy, and project OceanTrans - Ocean 

energy technologies transformative potential (PTDC/GES-OUT/30559/2017) [5] that analysed 
the conditions in which the development of a new system around marine renewable energies can 

drive industrial transformation. 

A key focus of both projects was the socio-economic dimension – especially the development 

of an industrial value chain to support marine renewable energies – and the results obtained 

provided insights into industry involvement, actual and potential, and identified key barriers 

faced. 

This article offers an overview of the main findings from the research conducted in both 

projects and the conclusions drawn. The goal is to contribute to an understanding of the 

conditions, in Portugal, to advance the development of marine renewable energies and in 

particular offshore wind energy, which effectively use the capacities of the national industry.  

2. State of the art  

2.1 Creation of a new value chain in the area of marine renewable energies 
The implementation of marine renewable energy technologies requires a very diverse set of 

activities associated with the development, production, installation and operation of offshore 

energy production systems. The creation of an industry around these technologies will therefore 
have to be supported by the construction of a new industrial value chain. However, not only is the 

configuration of this value chain not yet defined, but difficulties are expected in the mobilization 

and integration of some of its components [6].  
In fact, the development of the new industry involves not only the emergence of companies 

that develop new technologies, but also the mobilization of complementary skills and resources 

present in the industrial fabric. The latter are necessary either to support experimental activities 
that already require the manufacture, installation and operation of systems at various stages of 
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development, or to uphold the transition from the experimental to the commercial phase, 

contributing to the industrialization of the systems under development [7]. 

This will require attracting companies from various sectors to activities into the new area. 

This process is far from straightforward due to the uncertainty inherent to the pre-commercial 
phase of the technologies, which can significantly reduce the motivation of existing companies to 

get involved, and also due to the need to overcome the boundaries between actors from very 

different sectors and organisations without previous experience of working together, aligning 

them around common goals [8]. 

Despite these difficulties, the involvement of the existing industry is seen as particularly 

important from a country’s standpoint, as it can contribute to the revitalization of traditional or 
declining sectors, while also giving an additional base of support to some technologically 

advanced but still emerging sectors [9]. 

 

2.2 The offshore wind industrial value chain 

Offshore wind is the most advanced marine renewable energy technology and the one that has 

achieved commercial deployment at a wide scale, in the case of bottom-fixed technologies [6]. 
Portugal missed this first generation of offshore technologies - whose implementation was not 

viable in its deep coastal waters – but was involved in the pioneering development of the next 

generation of floating technologies, which still are at a pre-commercial stage [10]. Nevertheless, 

the experimental projects conducted for the “Windfloat” technology permitted to start developing 

some industrial capacity, which also draw on competences created by the country’s longstanding 

involvement in experimentation with wave energy technologies [11]. Thus, currently offshore 
wind is the most substantial component of the marine renewable energy value chain.  

The offshore wind industrial value chain is composed of three main types of firms: technology 

developers, i.e., companies that have developed a particular offshore wind energy conversion 

technology; wind farm developers/operators; suppliers of products or services that may range 

from those related to the core technology (wind turbine) to those required for the installation, 

operation and maintenance. While firms in the first two groups are critical – as they are the main 

driver for activity in the area and are responsible for the investment and coordination of the 

industrial activity – the third group is particularly interesting from an industrial development 

perspective [7]. In fact, it is a country’s capacity to offer a wide range of activities associated with 

manufacturing, installation and operation at sea, thus setting up a more complete industrial value 

chain [12], that enables it to fully profit from the opportunities raised by this technology. 

With the exception of firms created to develop the new technologies, companies entering the 
offshore wind business are likely to have two types or origins. Firms already active in onshore 

wind may see the new area as an opportunity to redeploy their resources. Here we have a typical 

case of diversification into related markets [13], even if this effort may require modifications of 

the existing resources or the creation of new ones [14]. However, some resources that are 

required when wind energy moves from land to sea may substantially differ from the existing 

ones [15]. Thus, firms from other industries that possess these types of resources (e.g. those 
related with operating at sea) can see a business opportunity and enter the new area [16]. One 

particular case in this group are firms already involved with other marine renewable technologies 

– such as wave energy in Portugal - that share a significant part of the (non-core) value chain with 
offshore wind [6]. Firms from other industries are equally redeploying their resources, but in this 

case tendentially to unfamiliar markets, which may make the move more complex [17].  
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2.3 Conditions for the development of a value chain 

As pointed out above, the engagement of existing firms in the industrial deployment of the 

new technology will often require more or less extensive adaptation of their competences and 

resources, or even the creation of new ones. These product and/or market diversification 
processes always face some difficulties [13], which are compound by the fact that entry is taking 

place when technical and market uncertainty are still present [18].  

Thus, policy incentives may be necessary to call the attention of existing firms to the 

opportunities arising from the new technology and to promote entry [19]. Policies give direction, 

signalling government strategic interest in the technology, thus encouraging firms to commit 

under conditions of some uncertainty [20]. They also provide direct support to actions firms need 
to perform to operate in the new area [21]. Thus, policies are critical to address key entry 

requirements of firms that might be willing to engage but can be deterred by the difficulties 

perceived. 

In order to understand the conditions for the formation of a new industrial value chain it is 

therefore important to investigate how firms are addressing the conditions for entering and 

operating in the new area. 

3. Methodology 

3.1 Data and methods 

Empirical research was conducted to investigate how existing firms perceive the requirements of 
an involvement with the new technology. The research is based on a questionnaire survey of 

Portuguese firms from sectors identified as potential contributors to marine renewable energy 

technologies (MRET). The survey targeted both firms previously identified as active in MRET (e.g., 
as partners in funded projects or as suppliers in experimental activities), and firms with no 

previous known involvement, but whose area of activity indicated potential to participate in 

activities related to MRET. The broader focus on MRET is important, not only because there is a 
substantial overlap in the industrial activities required by the various marine energy technologies, 

but also because, in the case of Portugal, firms involved in wave energy have developed 

competences and resources that can be relevant for the expected take-off of offshore wind 
deployment, after the capacity auctions planned for 2025 [22]. 

The firms surveyed were inquired on: a) whether they were / had been involved in MRET 

activities in and, if not, whether they were considering the possibility of entering in the near 
future; ii) the areas in which they operate or foresee to in the future; iii) the changes on their 

activities and organization that were required, or are expected, in order to enter/operate in the 

new field; iii) the obstacles faced or expected to in doing it.   

The questionnaire survey obtained 419 answers: 114 from firms already involved in MRET; 

182 from firms not involved but that stated to be intending to enter MRET in the future; and 123 

from firms that declared to have no interest in MRET. This research focuses on the first two 
groups, totalling 296 firms. The responses from the firms already active provide a first overview 

of the activities and perspectives of the companies that compose the emerging value chain around 

these technologies. They are important for understanding the existing gaps and also for 
identifying obstacles that must be addressed to accelerate its development. The responses from 

potential entrants offer some indications regarding the necessary expansion of this value chain 

and provide some insights into the barriers that companies interested in the area believe they 

may face and that may restrict their initiative.  
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4. Results and Discussion 

4.1 Firms activity profile  

The respondent firms, in both groups, were relatively diverse. In order to better contextualise 

their perceptions on the changes required and difficulties faced to operate in the new area, Figure 
1 presents and compare the activity profiles of firms involved in MRET and potential entrants. 

 

 
Figure 1. Areas of activity of firms already active and potential entrants (% of firms) 

 
The most substantial number of firms, in both groups, operate (or expect to) as product 

or service suppliers to the installation or pre-installation phases. The development or production 

of the actual energy systems – especially of some of their elements, such as components, sub-
systems or materials – are also important activities. But development prevails over manufacturing 

among active firms, while potential entrants are more frequently expecting to act as 

manufacturers. Supply of products or services for operation and maintenance or to grid 

connection is still relatively less frequent among active firms but is among the activities perceived 

as opportunities by potential entrants.  

This profile can be complemented with data concerning the innovative nature of the 
products or services supplied. Over 60% of the active firms mentioned that they had to develop 

or extensively modify their existing products or services to answer to the requirements of the new 

area, while the remaining exclusively supplied current ones.  
Overall, the profile is consistent with the experimental stage of technology deployment. 

But it also suggests a possible future specialisation along the more “downstream” parts of the 

value chain where local contextual conditions are more important [23], which is typical of 
countries with limited involvement in the innovation processes around the core technologies [24].  
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4.2 Firms perceptions of changes required and obstacles faced 

The majority of firms, in the two groups (70 to 80%), mentioned the need to introduce some 

changes in the activity or organization. Moreover, as the Figure 2 shows, the perceptions of 

potential entrants regarding the areas where changes are to be expected are remarkably 
coincident with the experience of the firms already active. 

 

 
Figure 2. Changes in activities and organization introduced or expected by firms (% of firms) 

 

Both groups give particular relevance to the establishment of new partnerships, closely 

followed by the need to obtain new skills, either through training of existing human resources or 

through new recruitment, as well as to the need to make material investments. The main 

difference regards the relatively greater importance attributed by potential entrants to the need 

to reorganize the product/service portfolio. But it is worth noticing that more in-depth changes, 

such as those regarding processes or modes of organisation – in particular those related with the 

firm business model or capital structure – were much less frequently mentioned, by both groups. 
This does not necessarily mean that such changes will be less important, but rather that the 

limited business opportunities created so far and, more generally, the uncertainty associated with 

this area, still recommend caution at these levels.  

The effects of this uncertainty become even more visible when we consider the obstacles 

firms mentioned to have faced or expect to face to enter and operate in MRET. Problems were 

pointed out in mainly three areas: market, competences and policies. There was still great 
coincidence between firms already active and potential entrants, but here some differences were 

visible (Figure 3). 
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Figure 3. Obstacles faced or expected by firms (% of firms) 
 

Concerning competences, one basic problem for both groups was the lack of opportunities to 

develop skills in the new area, given the limited number of projects. This obstacle was more 
strongly perceived by potential entrants. Both groups generally referred to difficulties in the 

internal development of competences, but firms already active also mentioned experiencing 

difficulties in recruiting human resources with new skills. For a sub-set of firms, also in both 
groups, the need to apply their products or services to the sea conditions was seen as a problem, 

given their lack of experience in that domain. The scarcity of projects also had market 

implications, as it was seen by both groups as not enabling a stable demand. Still in terms of 
market, firms (especially active ones) expressed preoccupation with the competition from foreign 

companies with experience in the area.  

The main difference between the two groups concerned their views on policies. Both absence 
of policies for the area or their lack of continuity was seen as very problematic by a substantial 

number of firms already active but much less by potential entrants. Conversely, potential entrants 

referred more frequently to difficulties in establishing new alliances of partnerships, which would 
be critical to support entry or complement their capabilities. 

Finally, financial problems – i.e. the need to access funding for the new activities and to 

develop additional investment capacity – were mentioned by a relatively low proportion of firms, 

in both groups. This suggests that most firms might not, at this early stage, have engaged in 

significant investments. However, an increase in activity is likley to put a greater pressure in this 

domain in the future. 

5. Final notes and recommendations 

The analysis allowed us to obtain some relevant results for understanding the process of 

construction of a value chain in the area of marine renewable energy that supports the 
advancement of offshore wind, despite the limitations inherent to the questionnaire survey mode, 
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which does not allow deepening the reasons for the answers given. It was possible to map the 

companies with activity or interest in the MRET area and gain some insights into on how they 

view the requirements to operate in this area and the main barriers to their performance. 

The research shows that operation in the new area requires firms to make more or less 
substantial changes in their resources and capabilities, something that even potential entrants 

are clearly aware of. Similarly, it shows entry to be paved with difficulties, whose perception by 

firms that expressed interest in entering can be a deterrent to their future involvement. The 

results discussed above enable a first understanding of the areas where changes were identified 

by firms already active or perceived by potential entrants as more pertinent, as well as where 

obstacles emerged as more significant. This understanding is critical to inform policies, pointing 
to areas where it is necessary to act in order to promote a broader and more effective participation 

of companies from existing industrial sectors. 

It is nevertheless important to point out that the picture depicted above reflects the early 

stage of development of marine renewable energy in Portugal. As technology deployment scales 

up, the types of firms involved and their needs may change [7], and the nature of the problems to 

be faced are likely to evolve. For instance, concerns about market demand may reduce while those 
regarding investment and financing may increase; some current difficulties may become even 

more pressing – e.g. those concerned with developing or gaining access to the required skills; 

understated issues may raise in importance – e.g. those involving reconfiguration of firms’ 

strategies. Thus, policy makers can learn from the needs expressed by these firms but should also 

plan for the evolving conditions. 

Acknowledgments 

This work was supported by the Fundaça o para a Ciencia e a Tecnologia under Project 

OceanTrans (Grant PTDC/GES-OUT/30559/2017), co-financed by the Operational Program for 

Sustainability and Efficiency in the Use of Resources  (POSEUR) through Portugal 2020 and the 
Cohesion Fund (OffshorePlan Project - POSEUR - 01-1001-FC-000007) and by COST ACTION 

CA20109 Modular Energy Islands for Sustainability and Resilience. No generative AI tools were 

used in the content of this paper.  

References 

[1] National Energy and Climate Plan 2030 (PNEC 2030) – Updated. Resoluça o da Assembleia da Repu blica n.º 

127/2025, 10 April. Dia rio da Repu blica. https://diariodarepublica.pt/dr/detalhe/resolucao-assembleia-
republica/127-2025-914597185. 

[2] Roadmap for Carbon Neutrality 2050 (RNC2050). Long term strategy for the carbon neutrality of the 
Portuguese Economy in 2050. https://unfccc.int/sites/default/files/resource/RNC2050_PT-22-09-2019.pdf 

[3] Plan for the Deployment of Offshore Renewable Energies. Resoluça o do Conselho de Ministros nº 19/2025, 7 

February. Dia rio da Repu blica. https://diariodarepublica.pt/dr/detalhe/resolucao-conselho-ministros/19-2025-

906519104 
[4] https://offshoreplan.lneg.pt/ 

[5] https://www.oceantrans.info/ 
[6] An EU Strategy to harness the potential of offshore renewable energy for a climate neutral future, 

COM/2020/741 final, European Commission. https://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:52020DC0741 
[7] Steen, M., Ma kitie, T., Hanson, J. and Normann, H.E. (2024). Developing the industrial capacity for energy 

transitions: Resource formation for offshore wind in Europe. Environmental Innovation and Societal Transitions 53, 

1000925. https://doi.org/10.1016/j.eist.2024.100925 



MODENERLANDS’25
IOP Conf. Series: Earth and Environmental Science 1552 (2025) 012008

IOP Publishing
doi:10.1088/1755-1315/1552/1/012008

9

[8] Fontes, M., Bento, N. and Andersen, A.D. (2021). Unleashing the industrial transformative capacity of 

innovations. Environmental Innovation and Societal Transitions 40, 207–221.  

https://doi.org/10.1016/j.eist.2021.07.004 
[9] Industrial Strategy and Action Plan for Ocean Renewable Energies. Resoluça o do Conselho de Ministros nº 

174/2017, 24 November. Dia rio da Repu blica. https://diariodarepublica.pt/dr/detalhe/resolucao-conselho-
ministros/174-2017-114248654 

[10] Vieira, M., Henriques, E., Amara,l M., Arantes-Oliveira, N. and Reis, L. (2019) Path discussion for offshore 
wind in Portugal up to 2030. Marine Policy, 100, 122-131. https://doi.org/10.1016/j.marpol.2018.11.021 

[11] Fontes, M., Sousa, C. and Ferreira, J. (2016). The spatial dynamics of niche trajectory: the case of wave energy. 

Environmental Innovation and Societal Transitions, 19, 66-84. https://doi.org/10.1016/j.eist.2015.09.003 
[12] Poulsen, T. and Lema, R. (2017). Is the supply chain ready for the green transformation? The case of offshore 

wind logistics. Renewable and Sustainable Energy Reviews 73, 758–771. https://doi.org/10.1016/j.rser.2017.01.181  
[13] Wiersema, F.M., and Beck, J.B. (2017). Corporate or Product Diversification. In Oxford Research Encyclopedia 

of Business and Management (Issue June, pp. 1–20). Oxford University Press. 
https://doi.org/10.1093/acrefore/9780190224851.013.14 

[14] Ma kitie, T., Andersen, D.A., Hanson, J., Normann, H.E. and Thune, T.M. (2018). Established sectors expediting 

clean technology industries? The Norwegian oil and gas sector’s influence on offshore wind power. Journal of Cleaner 

Production 177, 813-823. https://doi.org/10.1016/j.jclepro.2017.12.209 
[15] Wu stemeyer, C., Madlener, R. and Bunn, D.W. (2015). A stakeholder analysis of divergent supply-chain trends 

for the European onshore and offshore wind. Energy Policy 80, 36–44. https://doi.org/10.1016/j.enpol.2015.01.017  

[16] Bento, N., Fontes, M. and Barbosa, J. (2021). Inter-sectoral relations to accelerate the formation of 
technological innovation systems: determinants of actors’ entry into marine renewable energy technologies. 

Technological Forecasting and Social Change 173, 121136. https://doi.org/10.1016/j.techfore.2021.121136  

[17] Content, J. and Frenken, K. (2016). Related variety and economic development: a literature review. European 

Planning Studies 24, 2097-2112. https://doi.org/10.1080/09654313.2016.1246517  
[18] Bento, N. and Fontes, M. (2019). Emergence of Floating Offshore Wind Energy: Technology and Industry. 

Renewable & Sustainable Energy Reviews 99, 66-82. https://doi.org/10.1016/j.rser.2018.09.035 
[19] Janssen, M.J. and Frenken, K. (2019). Cross-specialisation policy: rationales and options for linking unrelated 

industries. Cambridge Journal of Regions, Economy and Society 12, 195–212. https://doi.org/10.1093/cjres/rsz001 
[20] Andersson, J., Vico, E.P., Hammar, L. and Sande n, B.A. (2017). The critical role of informed political direction 

for advancing technology: The case of Swedish marine energy. Energy Policy 101, 52–64. 

https://doi.org/10.1016/j.enpol.2016.11.032 
[21] Chang, H.J. and Andreoni, A. (2020). Industrial Policy in the 21st Century. Development and Change 51, 324–

351. https://doi.org/10.1111/dech.12570 
[22] Competitive procedure model for the development of offshore wind production and its operationalization. 

Despacho 4752-2025 de 21 Abril. Dia rio da Repu blica. https://diariodarepublica.pt/dr/detalhe/despacho/4752-
2025-915282933 

[23] Rohe, S. (2020). The regional facet of a global innovation system: Exploring the spatiality of resource 

formation in the value chain for onshore wind energy. Environmental Innovation and Societal Transitions 36, 331–

344. https://doi.org/10.1016/j.eist.2020.02.002 
[24] Jolly, S., Steen, M., Hansen, T. and Afewerki S. (2023). Renewable energy and industrial development in 

pioneering and lagging regions: the offshore wind industry in southern Denmark and Normandy. Oxford Open Energy, 

2, 1-11. https://doi.org/10.1093/ooenergy/oiad010 
 


