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Abstract 

The following analysis aims to evaluate the current status quo of the offshore wind energy 

industry in the U.S. while comparing to other energy suppliers in the U.S. electricity market. Thus, 

the existing surrounding business environment and competitive rivalry in the industry will be 

analyzed and evaluated in order to gain a deeper understanding of the powers that drive the 

industry’s current performance and shape the future growth & development. Furthermore, a two-

dimension framework will be developed, using the PESTEL model and Porter’s Five Forces 

framework, to determine the industry’s further development and deployment in the U.S. offshore 

wind market in the next decade. 

This thesis, therefore, requires full comprehension of the offshore wind industry and its principles 

that affect the operation and determination of the influential factors that shape the future growth 

of the given industry. The authors conducted an exploratory/qualitative research design, relying 

on empirical data, as well as conducted interviews via email with field experts in order to gain 

practical insights and a broader perspective of the factors that govern the U.S. offshore wind 

industry. 

Through detailed and exhaustive analysis of the surrounding environment and competitiveness 

factors of the U.S. offshore wind industry, it has been argued that the current U.S. offshore wind 

industry is flourishing thanks to falling costs from technology development, substantial support by 

State policymakers, and public support as the concern over environmental issues is growing. 

However, the uncertainties regarding current and future Federal position over offshore wind 

industry (OWI), the pace of technology development, and the competition from other sources may 

be a break to the industry’s surge. Besides, analysis of the U.S. OWI also revealed a business 

landscape with high competition-in terms of substitute sources and prices- and significant barriers 

to entry, where OEMs dominate and low bargaining power from the side of customers. Finally, a 

two-dimensional framework shaping three scenarios for the future was extracted by the analysis 

of the current status of the industry. The most likely scenario, according to field experts 

evaluation, was Moderate Deployment Scenario. 
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1. Introduction 

1.1 Background & research topic 

Renewable sources of energy and new technologies can bring economic and environmental goals 

into closer alignment through their increasing maturity and cost reduction. The International 

Renewable Energy Agency (IRENA) estimated that fully embracement and deployment of 

renewable energy ‘generates several benefits in terms of gross domestic product (GDP), human 

welfare and employment’ (IRENA b, 2018, p. 8). Power generation from wind consists of a 

promising alternative for countries to expand their renewable energy portfolio and achieve the 

desired transformation to a ‘greener’ energy system. Therefore, wind power can play a crucial role 

in the global transformation of the energy system towards more sustainable sources, and 

especially the offshore wind due to its magnitude and scale of energy generation.  

The global wind market has been boosted over the last decade, reaching a 600GW capacity of all 

wind turbines installed worldwide by the end of 2018, providing 6% of the global electricity 

demand (WWEA, 2019). From this 600GW capacity, 23GW came from offshore wind, achieving a 

20% increase in comparison with 2017, according to the annual WWEA report (Naftemporiki, 

2019). The growth of global offshore wind industry (OWI) can also be highlighted by the fact that 

the global net investments increased for the 5th consecutive year, achieving a 14% increase 

(25,7USD billion) for 2018 (BNEF, 2018), implying sustainable and robust growth. In a national 

perspective, the U.K., Germany, China, Denmark, and the Netherlands are the top-5 producers of 

offshore wind electricity respectively. Surprisingly, USA is not included, although it has 

considerable offshore wind resources due to strong, consistent winds of the long U.S. coastline. 

Thus, one of the most significant challenges that the U.S. is facing in the 21st century is to ensure 

the availability of low-carbon, secure, and affordable electricity supply. 

Electricity generated by offshore wind has the potential to be the cornerstone of the 

transformation of the U.S. energy mix, contributing both environmental and economical, as it is an 

abundant, clean and domestic source of energy. Additionally, when deployed, offshore wind 

energy could provide low, long term fixed costs, reducing the electricity prices, improve the 

security of the electricity system by hedging the volatility of the fossil fuel prices, and finally 

reducing the dependence from foreign oil-producing countries (DOE b, 2016). Despite the 
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apparent benefits of offshore wind, only one commercial-scale offshore wind farm is operating - 

the 30MW Block Island project in the south of Rhode Island (Deepwater Wind, n.d). It seems that 

the growth of the U.S. market is significantly lagging in comparison to approximately 5,9GW of the 

expected global installed offshore wind capacity for 2018 (NREL, 2018). However, followed by 

years of delays and strong public resistance due to cost and aesthetics the wind of change is finally 

blowing in the USA. WWEA predicts that offshore wind farms in the United States will reach about 

1GW of power by 2022, marking an explosive rise as several projects, mainly in the eastern U.S. 

coast are already at the level of construction, design, or pre-approval (ibid), while Kota et al. 

(2015) found that offshore wind power in the U.S. could potentially reach even 300GW until 2030, 

satisfying more than 20% U.S. electricity demand. The United States now has a project pipeline of 

25.464MW of offshore wind across 13 states (NREL, 2018). Furthermore, the deployment of 

offshore wind industry could benefit – both directly and indirectly - the local economies by 

creating jobs, annual land lease payments and decreasing electricity prices. The state of 

Massachusetts estimated that the deployment of 1.600MW of offshore wind could create 

between 6.878 and 9.852 job-years over the next ten years and generate a total economic impact 

in Massachusetts of between $1,4 billion to $2,1 billion (MASSCEC, 2018). 

Considering that wind power is one of the fastest-growing sources of new electricity supply and 

the largest source of new renewable power generation added in the U.S. since 2000 (DOE , 2015), 

the early phase of the U.S. offshore wind market, the ambitious state-level commitment of 

decarbonization, fuel detoxification, security of electricity supply, and the growing demand for 

electricity/energy- 1% annual increase of electricity demand by 2050 (EIA a, 2019). The current 

state of the offshore wind market has intrigued the authors, and have sparked their interest to 

make an in-depth analysis of the ability for offshore wind to compete in the U.S. electricity supply 

market, as well as how the future development and deployment may look like 

1.2 Research objectives & research question 

As stated earlier, U.S. OWI is an immature market that despite the tremendous growth potentials, 

has not been explored by ’big players’. Different socio-economic-political factors affect the 

industry and the way that critical stakeholders are operating in this market. Additionally, taking 

into consideration the federal and state intention for independence from fossil fuels and the need 
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to provide cheap and secure electricity supply, the purpose and objectives of this thesis are as 

follows: 

I. Understand the current business environment of the U.S. electricity industry and driving 

forces 

II. Compare the competition on the electricity market and assess the ability of OWI to 

compete with these key players 

III. Evaluate the current business environment of the OWI and define significant factors that 

shape the future development of the market 

IV. Examine the operation principles and study the key trends that rule OWI 

The objectives mentioned above have sparked the following research questions: 

● Q1: How competitive is offshore wind energy in comparison to other energy forms that 

fuel the U.S. electricity market? 

● Q2: What are the prospects and challenges of the U.S. offshore wind industry over the 

coming decade until 2030? 

2. Methodology 

2.1 Literature review 
In order for the authors to gain insights and knowledge about the offshore wind industry and its 

development in the future several available reports and articles has been used. Offshore Wind 

technology has been on many lips since the first commercial deployment of eleven 450kW 

turbines in 1991 at Vinerby, off the coast of Denmark (Wind Europe, 2019). However, the 

relationship of humanity with wind is dated as early as 5000 BC, when wind energy was used to 

propel boats along the Nile River (EIA d, 2019). The turning point for large scale deployment of 

wind energy came in the oil shortage crisis, in the ‘70s, when the USA - and the rest of the world - 

made the first steps for fossil fuel independence (ibid). As regards the offshore wind energy (OWE) 

in the USA, someone has to arrive in 2013, when the University of Maine deploys a 20kW 

concrete-composite floating platform wind turbine--the first to be deployed in the world (DOE b, 

2019). Finally, the first commercial-scale offshore (30MW) wind farm in the USA installed on Block 

Island, off the coast of Rhode Island, in December 2016 (ibid). Moving through time, many 

analyses have been done on the technology, how it can be improved, how companies can leverage 
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it and how it shapes the industry. The essential points and knowledge have been reviewed in order 

to gain valuable insights that contributed to the thesis.  

In 2015, the U.S. Department of Energy (DOE) created a report giving a valuable overview of the 

energy industry in the U.S. The report gives an insight into how the electricity supply chain 

operates in the USA, specifically insights in how generation plants, substations, transmission lines, 

distribution lines, and customer end-use operates. Furthermore, the report narrates on the 

market and ownership structures in the U.S. The report discusses and presents the various 

government agencies, regulatory bodies, regional organizations as well as utilities and their 

ownership structures. The report takes a deep dive into the Federal Energy Regulatory 

Commission, the North American Electric Reliability Corporation and how they operate and affect 

the industry as a whole. The reports give insights into how the electricity is priced, and how the 

wholesale and retail electricity markets operate in the U.S. Ultimately, the report has been proved 

very useful in gaining the necessary knowledge on what the electricity industry in the U.S is 

composed of and how it operates from generation to end user.  

Moreover, in order to outline the current state of the U.S. OWI and assess its competitiveness we 

used a plethora of reports from (or that were made for) Department of Energy and its offices- like 

National Renewable Energy Laboratory (NREL), Office of Electricity (OE), Office of Energy Efficiency 

& Renewable Energy (EERE), Bureau of Ocean Energy Management (BOEM). Therefore, NREL 

developed in September of 2018 on behalf of DOE’s Office of Energy Efficiency and Renewable 

Energy, Wind Energy Technologies Office the 2017 Offshore Wind Technologies Market Update. 

This report ‘provides decision-makers, regulators, developers, financiers, and supply chain 

participants with quantitative information about the offshore wind market, technology, and cost 

status worldwide and in the United States’ (NREL, 2018, p. 3). NREL’s report assists authors in 

highlighting the current U.S. offshore wind market conditions and the challenges that are facing 

regarding new state-level commitments, advances in permitting and energy offtake processes, 

strategic research investments in the U.S. offshore market within 2017. This report includes the 

latest data (as of June 2018) concerning both the U.S. and global offshore market and provides a 

holistic view of the current trends in OWI as it covers the most important aspects. According to 

NREL’s report, the U.S. offshore wind project development pipeline includes approximately 

25,5GW of planned generating capacity, with 2GW expected commercial operation by 2023. This 
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development could be attributed mainly to state-level deployment targets and procurement 

policies. Also, it focuses on the latest pricing and technological trends, implying that due to 

technology development the price bids are falling. Particular reference is made to the U.S. floating 

offshore technology, as 58% of the U.S. resource area is in waters where floating technology 

better works. Finally, the authors used extensively report from the International Renewable 

Energy Agency (IRENA, 2015; 2017; 2018 a; 2018 b) to obtain a more integrated view of the U.S. 

and mainly global OWI. IRENA is ‘an intergovernmental organization that supports countries in 

their transition to a sustainable energy future, and serves as the principal platform for 

international cooperation, a center of excellence, and a repository of policy, technology, resource 

and financial knowledge on renewable energy’ (IRENA, n.d). Under that perspective, IRENA is 

conducting researches and publishing reports including annual reports and accurate, up-to-date 

statistic data on RE generation, capacity, benefits and costs studies. IRENA’s reports provided 

aggregated reliable and valuable information on global trends of OWI. 

At this point, we also have to mention that state-level reports provide us valuable information and 

data that help us to understand better the surrounding and competitive environment in our 

analysis. The most influential state-level report was The New York State Offshore Wind Master 

Plan presented by the New York State Energy Research and Development Authority (NYSERDA) in 

2018. NYSERDA developed a comprehensive roadmap for developing the OWI in the New York 

state taking into consideration environmental, maritime, economic and social aspect. 

Furthermore, it analyzed the market barriers and focused on cost down drivers. Specifically, the 

Master Plan: (1) identified areas for potential offshore wind deployment; (2) described the 

economic and environmental benefits of offshore wind deployment; (3) analyzed costs & cost-

down mechanisms; (4) recommended measures to mitigate potential offshore wind dangers; and 

(5) assessed infrastructure/facilities and identified infrastructure requirements. 

As regards the future and the potentials of the U.S. OWI, DOE conducted the Wind Vision Report 

2015. DOE building on and updating the 2008 20% Wind Energy by 2030 report, collaborated with 

industry experts, academics, national laboratories and various organizations to develop the Wind 

Vision Report, analyzing scenarios in which wind energy reaches 10%, 20%, and 35% of U.S. 

electric demand in 2020, 2030, and 2050, respectively. The Wind Vision Report quantifies the 

social, economic, and environmental benefits of wind energy deployment and the actions needed 
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to be taken from responsible stakeholder in order to make reality the generation of 35% of the 

overall electricity by wind power. In these scenarios, OWI plays a crucial role.  

2.2 Theoretical framework 

In order to assess the business environment for the offshore wind industry in the U.S. and 

evaluate the competition of offshore wind in the U.S. electricity market, the authors have applied 

two theoretical frameworks: PESTEL analysis and Porter’s Five Forces. The application of these 

specific frameworks makes it possible to shape a bigger picture of the industry environment and 

give an understanding of the influence of external factors that impact the environment. The 

frameworks will furthermore assist in evaluating and understanding some of the forces that 

describe the state of competition in the industry. The results thereof will make it possible to 

evaluate how offshore wind can compete in the electricity market. 

The business environment, may it be in any case, makes a strong influence on how an industry 

operates. It affects the operational efficiency in the industry through the intervention of new 

requirements and regulations from both Federal and State governments, social awareness and 

public opinions regarding the environment, technological development and economic situation of 

the U.S. can either set barriers or push the growth in the industry. In terms of competition, the 

electricity market is driven explicitly by utility companies, turbine, and generation plants as well as 

the manufactures that can affect the market with substitutions through innovative technologies.   

Thus, looking at the model framed below, it shows the external influence which is the PESTEL 

analysis of the business environment, and the inner model illustrates Porter’s Five Forces that 

looks at the intensity of competition within the industry.  
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factors is critical for profits and future planning. Thus, understanding competitive forces and the 

overall structure of the industry is highly essential for effective decision making. The application of 

Porter’s Five Forces model will contribute to evaluation and comprehension of the competitive 

forces and their underlying causes that exist in the U.S. OWI, while will also provide a framework 

for the expected competition and profitability within the industry in the future (Porter, 2008). The 

authors have chosen Porter’s Five Forces framework in order to outline the competitiveness and 

the power allocation between the factors within the U.S. OWI and also to understand the current 

and future decision-making process of the operating entities. 

2.2.1 PESTEL analysis 

When looking at a specific industry, it is essential to look at the current business environment as 

they affect the existing players within as well as new players entering the industry. Several macro 

factors can affect how companies conduct business within the industry, as well as the playing field 

within the industry. The PESTEL analysis can be used as a strategic tool to analyze the most 

influencing factors on the development and the current state of the offshore wind industry. The 

results thereof will help the authors to gain an understanding of the market movement. It 

evaluates six categories of factors; political, economic, social, technological, environmental and 

legal. Besides, these six factors are interrelated and also some of the factors can belong to 

multiple PESTEL categories (Kotler & Armstrong, 2004). On the other hand, the simplicity of the 

PESTEL framework is criticized as too static, that does not produce a clear understanding of the 

external changes and that its classifications are generic (Burt et al., 2006). However, the authors 

strongly believe that PESTEL framework in combination with Porter’s Five Forces model will help 

this analysis to identify the most influencing factors and provide a precise and holistic view on the 

development and current state of the offshore wind industry in the USA. 

Political factors have an immediate impact on organizations and how they operate, as 

organizations need to adjust their policies and strategies and respond as well to the current and 

future anticipated legislation. Political support (mainly in State level) and neoteric legislation 

boosts the industry through RPS, long term contracts, tax exemptions, and allowances. Therefore, 

any political and legislative changes strongly impact the development and movement of the 

industry. As regards technological development, has the potential to change the way that a 
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product is marketed, making it cheaper and consequently facilitating and accelerating the 

commercial-scale use of OWE. As for the environmental impact of OWI, the benefits of OWE’s 

deployment are more than obvious. Although some drawbacks are noticed (adverse effects on 

marine wildlife, aesthetics, etc.), a series of regulation has been implemented, and various 

organizations are supervising the whole procedure. Furthermore, the growing energy demand and 

the willing for energy independence (from foreign producers) has triggered a search for new 

alternatives. Therefore, from an economic point of view OWI has the potential to meet energy 

demand shortly, and consequently, energy generated from offshore wind is considered vital for 

sustaining economic growth and generating wealth for U.S. society. In terms of society, public 

opinion and support plays a key role in industry development and thus, is taken into significant 

consideration, as it has the power to impede a whole project. Hence, for OWI society is believed to 

be a key factor to influence in order to inform and gain public support properly. 

2.2.2 Porter’s Five Forces 

In order to analyze the competitive environment, Porter’s Five Forces framework has been used. 

In short, the model identifies and analyses five competitive forces that are shaping every industry; 

Threat of new entrants, Bargaining power of suppliers, Bargaining power of buyers, Threat of 

substitute products. These forces can help determine an industry’s strengths and weaknesses 

(Abdullah, 2009), evaluate the industry’s position and construct strategies to gain competitive 

advantage (Porter, 1980). However, Porter’s model has been criticized lately, as many scholars 

believe that the model is obsolete (Conklin & Tapp, 2000) because it does not take into 

consideration the ‘Digitalization,’ ‘Globalization,’ and ‘Deregulation’ (Flower, 2004; Downes, 1997). 

Also, Thyrlby (1998), stated that the model is static and does not consider the time. Although, the 

criticism, the model has been chosen as it is a simple tool to analyze an industry and moreover, 

the basic idea, that all companies are operating in a micro-network of that five market actors, is 

still valid. What is more, as mentioned in the PESTEL framework, our conclusions do not rely only 

on Porter’s model, but as a combination of both frameworks. 

To get the full picture of the competitive environment, the competitive position of offshore wind 

energy will be compared to their renewable sources and conventional energy suppliers. For most 

industries, the intensity of industry competition (or competitive rivalry) is the major factor of the 
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competitiveness of the industry and is positioned at the center of Porter’s model. Having a 

thorough understanding of the industry rivals is a key factor to position successfully a product to 

the market. In context to OWI, competitions include all players that operate in the electricity 

market (oil, gas, coal, nuclear, solar, onshore, etc.). The analysis of the rivalry is key for our 

analysis, as will allow to comprehend the current competitive position of the U.S. OWI. 

Additionally, an analysis of industry competition would also allow determining the substitute 

products that competitors might develop, providing alternative products that could meet 

customers’ need. Considering substitute products within the U.S. OWI the new forms of innovative 

technologies appearing on the electricity market might threaten the current position of offshore 

wind. Moreover, Porter’s model is also considering the bargaining power of buyers, which in 

specific cases can put additional pressure on the focal industry (Abdullah, 2009). When a limited 

number of buyers with a considerable amount of supply is present on the market, they have the 

power to respond to price changes and thus, to influence the industry. In OWI the utility 

companies, other industries, and individuals who purchase electricity are significant, and their 

decision-making criteria need to be evaluated in order to assess the impact that they have on the 

industry. What is more, the competition level of an industry is also affected by the bargaining 

power of suppliers. Suppliers of raw materials and components, turbine manufacturers and 

service providers can be powerful, especially in a newly established industry as OWI is heavily 

dependent on materials, services, and know-how technology. Hence, it is important to evaluate 

the supplier’s power. Finally, the increasing interest in the OWI (and especially in a market such as 

the U.S.), might attract new entrants in the industry, both from energy suppliers’ side and 

suppliers’ side. New entrants could rise the competition and hurt the profitability among 

organizations which operate in the industry, and thus, evaluating the ease of entering in the OWI 

is significant in determining the obstacles. 

2.3 Research Methods 

The following section will demonstrate and explain the principles, constraints, and justifications as 

to how the authors have collected, processed and analyzed their findings to answer the research 

question. 
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2.3.1 Philosophical science 

When conducting a study, one must first consider the choice of knowledge development. As 

business and management researchers, it is important to be aware of the philosophical 

commitments that are made through the choices we make of our research strategy as this will 

have a large impact on what we do, and how we understand what we are investigating (Johnson 

and Clark, 2006). The following section will take a deep dive into the philosophy of the research 

project.  

2.3.2 The research paradigm 

Before one can determine which methodological approach, the research should adopt, one must 

first understand which context the approach lies. The following paradigm definition by Kuhn has 

been used:  

“… An entire constellation of beliefs, values, techniques, and so on shared by the members of a 

given community” (Kuhn, 1970).  

Guba And Lincoln (1994) have been used to classify the different paradigms for this research 

project. The paradigms have been defined as positivism, post-positivism, constructivism & critical 

theory (Guba and Lincoln, 1994) 

When looking at these different paradigms, critical theory has been deemed the most applicable 

paradigm towards this thesis. Critical theory primary focus is to explain what we see and 

experience, specifically in terms of the underlying structures of reality that shape the observable 

events (Saunders, 2016). Research made by critical realists, therefore, focuses on explaining 

observable organizational events, by looking at the underlying causes and mechanisms through 

social structures (Saunders, 2016). This focus impacts the critical realist to focus their research on 

in-depth historical analysis of social and organizational structures, and how they have changed 

over time (Saunders, 2016).  

In the context of this thesis, the authors have decided to divide the different paradigms into three 

main interpretations; Ontological, Epistemological, and Axiology. All are essential perspectives 

that have been used in the process of the author's knowledge acquisition (Guba and Lincoln, 

1994).  
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Ontology: In short, ontology refers to the assumptions one makes about the nature of reality, or in 

this context, the ontological assumptions shape how one may see and study the research objects 

(Saunders, 2016). Therefore, in context of business and management, the ontological approach 

governs how the world of business and management is perceived, and therefore also the choice of 

what to research for the research project (Saunders, 2016).  

In an ontological stance, the context of critical realism is considered historical realism. Historical 

realism assumes that a “pure” reality exists, but this reality was changed over time by being 

shaped by social, political, cultural, economic, ethnic and gender factors that put into a series of 

structures that we now conceive as “real.” To simplify, this “new” reality that is constructed by the 

series of structures, is now what is considered a virtual or historical reality (Guba and Lincoln, 

1994). In context, this reality is therefore subjected to the widest possible critical examination, in 

order to facilitate the apprehension of reality as closely as possible – but never perfectly (Cook & 

Cambell, 1979)  

Epistemology: refers to the assumptions one makes about knowledge. What is acceptable, valid 

and legitimate knowledge, and how can one communicate this knowledge to others (Burrell and 

Morgan, 1979). The nature of ontology can somehow seem ambiguous, where epistemology is a 

bit more straightforward to understand (Saunders, 2016). In business and management, one can 

acquire different types of knowledge. The knowledge can range from textual data, visual data, 

numerical data, facts & interpretations any many more. While all these can be considered 

legitimate when conducting research, the researchers have to adopt an acceptable epistemology 

(Saunders, 2016).  

Given the epistemological context of this thesis, the authors have decided to adopt an approach of 

relativism. Relativism acknowledges that knowledge is a product of time and specific to the 

current moment in history. The social facts and social constructions are agreed on by people 

rather than existing independently (Saunders, 2016)  

Axiology: Refers to how one considers values and ethics when conducting research. To specify, the 

research has to consider how they deal with their values as well as the ones participating in the 

research (Saunders, 2016). As mentioned, it is important to consider one’s values in the different 

stages of the research if the results are to be credible (Heron, 1996).  
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In the context of critical realism, it is recognized that the knowledge we gather about reality is a 

result of the aforementioned social conditioning. As a critical realist researcher, one has to be 

aware of that the socio-cultural background and experiences encountered could influence your 

research. This influence will seek to minimize such biases, and the critical realist will try to be as 

objective as possible (Saunders, 2016)  

A framework has been developed to illustrate the overview of the authors' methodological 

considerations; this can be used for further reference.  

 

 

 

 

 

 

When looking at which approach the authors have used, we look at deduction, induction, and 

abduction. In deduction one move from theory to data, and induction one moves from data to 

theory. While these two approaches have their place in research, the authors deemed that an 

abductive approach was the best fit. The abductive approach moves back and forth, in effect 

combining deduction and induction (Saunders et al., 2016). As a researcher, it is important to think 

about and consider one’s approach to theory development. By doing these thoughts, it enables 

the authors to make more informed decisions about one’s research design. The choice of using 

abduction has been carefully considered by weighing potential risks and rewards. When using 

abduction, one must acknowledge that no useful data patterns or theory will emerge (Saunders et 

al., 2016). In perspective, the authors seek to use abduction to make right decisions based on 

robust, reliable empirical data, that allows the authors to make an informed decision to answer 

the research question to the best extent possible. 
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2.3.3 Research design 

The author's’ overall aim with the thesis is to gain insights and analyze the offshore wind energy 

industry deployment and development in the USA and to provide an industry outlook both current 

and in the future. The study takes its foothold in an exploratory/qualitative research design. This 

research design has been chosen to explore the factors that influence and affect the industry and 

further development within. In order to investigate the different factors and their relationships, a 

systemic investigation has been conducted by the use of PESTEL and Porter’s Five Forces as 

theoretical frameworks. By relying mainly on empirical data, by analyzing and reviewing literature, 

such as consulting reports, public authority’s reports and various project planning reports, the 

authors have become familiar and gained insights into the offshore wind energy industry in the 

U.S., that has allowed them to formulate a research problem.  

2.3.4 Research structure 

As seen in Figure 3 the research structure of the thesis is illustrated. The thesis starts with an 

introduction of the research topic and its background leading into the research question of the 

thesis. Chapter 2. takes a deep dive into the methodology of the thesis, and explains the 

philosophy chosen to develop the thesis. Chapter 3 gives insights into the electricity supply in the 

U.S. looking at factors should as the electricity supply chain and current market state & ownership. 

Chapter 4 analysis the offshore wind industry in the U.S. by doing a PESTEL & Porter’s Five Forces 

analysis. Chapter 5. gives a view into three different deployment scenarios and chapter 6 discusses 

the probability of these scenarios. Finally the thesis is concluded in chapter 7.  
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2.3.5 Research data 

This research for this thesis has been conducted by applying both primary and secondary data. The 

primary data collection consists of the authors own observations and interviews made with field 

experts within the Offshore Wind industry. The primary data has been applied in order to assure 

the reliability and validity of the data and information that has been collected from secondary 

sources. The secondary data that has been applied consists of both quantitative and qualitative 

data. The data collected has consisted of various consulting reports, planning documents, 

government and authority reports, and other official documents. Furthermore, general books, 

magazines, and journals have been researched and analyzed as well. Interviews have been done 

with industry experts that have allowed the authors to gain valuable insights into the industry. 

2.3.6 Qualitative interviews with Industry Experts 

The authors have conducted a qualitative study by interviewing industry experts. The interview 

has allowed the authors to gain a better understanding of the industry in general as well as 

specific issues presented to them. This has been very advantageous given the overall goal of the 

thesis. The expert's interview consisted of five people.  

By including, expert insights with the secondary data have provided the authors with a broader 

perspective that have added significant value to the thesis. Contact with the interviewees has 

been established through a co-worker within Siemens Gamesa Renewable Energy (SGRE), Ørsted 

and GE. The authors initially contacted the interviewees through email with the proposed idea for 

the thesis. When the thesis was scoped, and the research question created, the authors developed 

a series of comprehensive questions for the interviewees to answer. The interviews were 

conducted as Email Interviews.  

The approach of the interview was to get the interviewees to rate and comment on three different 

scenarios, and the argumentation the authors made for said scenario. Specifically, the 

interviewees were asked:  

“Below you will find three different scenarios regarding the long-term future deployment of the 

U.S. offshore wind industry. Additionally, after every scenario, you will find the most influencing 

factors that impact the deployment level. Based upon your knowledge and expertise within 
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offshore wind energy, please read through these three scenarios and the argumentations, and 

comment on which one you find the most likely to happen and why?” 

The interviewees were asked to rate each of the argumentations on a scale of 1-10, and then rate 

which of the three scenarios they deemed most probable.  

The conduction of the interviews has shown to be a great way to collect data. A qualitative 

interview ensures that the investigators receive a precise response rate as the person interviewed 

are expected to answer promptly. By using interviews as a data collection method, one can gain a 

deeper understanding of what is being researched (Bryman & Bell, 2011). However, before 

beginning an interview process, some important weaknesses have to be considered. An interview 

process is likely to be time-consuming. The interview has to be organized and conducted in a 

timely manner, which can be a challenge if one has not prepared accordingly. Furthermore, one 

has to consider the potential bias that the interviewee might have, and actively try to avoid it. 

When the interview is being conducted, the interviewer could try to skew the answers in one 

direction or disagree with the responses, which in the end could affect the results of the data 

collected (Bryman & Bell, 2011). The authors have created an interview guide and actively done a 

comprehensive preparation of the interviewees in order to eliminate such biases. The interview 

guide and introduction to the questions can be found in appendix 1. 

2.3.7 Reliability of Email Interviews 

The choice of email interviews has its pros and cons in regards to their reliability. In general, 

technological advances have allowed researchers to collect data more efficiently and economically 

(Hawkins, 2018). In the case of this study, time was a determining factor in how the interviews 

should be conducted. The email interview has allowed the authors to reach out to five people in a 

short period. Furthermore, the email interview ensured that the interviewees were able to think 

about their answers and reflect upon them, thus giving comprehensive answers (Hawkins, 2018). 

In terms of the data collected, the email interview saved time on transcription as the responses 

are already written, which allowed the authors to relocate time on other elements of the thesis.  

A disadvantage of email interview is that anonymity is reduced severely. The personal contact 

between the interviewer and interviewee is diminished, which can result in inadequate answers 

(Hawkins, 2018). Furthermore, some researchers argue that the writing response of the interview 
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questions lacks social cues that could contribute to the full understanding of the interviewee’s 

answers. There is no opportunity for the interviewer to observe and interpret visual cues, tone 

hesitation or silence (Hawkins, 2018).  

2.4 Delimitations 

2.4.1 Scope of the thesis 

This thesis aims to analyze the offshore wind industry in the U.S. and give an idea of which factors 

that can shape the future of the industry. The current state of the industry in the U.S. will be 

analyzed, as well as the business environment and factors that affect the operation in the given 

industry. In order to understand this case thoroughly, the electricity market of the U.S. will be 

analyzed as well. Moreover, this thesis is seeking to answer the question regarding the future level 

of deployment and development of the offshore wind market in the USA, shaping alternative 

scenarios. Thus, no specific company will be analyzed as a case study, since the purpose is the 

industry analysis and comprehension of the power allocation and trends. Under that perspective, 

this thesis does not provide any proposal for a strong business model to be followed by any firm. 

2.4.2 Thesis limitations 

The authors have recognized that this thesis will have limitations, mainly upon the primary and 

secondary data collected. This could be considered a weakness or a drawback, but because the 

authors recognize and acknowledge this, one can accept the premise of which the study has been 

created and it, therefore, it does not need to be. The author's overall aim is to be as 

comprehensive as possible, by doing a top-down analysis of the U.S. electricity industry and 

applying that knowledge in order to develop three future scenarios. Furthermore, the authors 

recognize that the industry experts that have been interviewed do not represent all knowledge 

and information regarding the industry and what the future might hold. The interviews can be 

used as a tool to narrow in the analysis and predictions to give valuable insights that have been 

leveraged to gain a deeper understanding.  

2.4.3 Theoretical limitations 

The models used in the thesis, namely the combination of Porter’s Five Forces and PESTEL or 

Porter’s Diamond, aims to explain the development of offshore wind in the U.S. It should be 
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noted, that in context to this thesis the scope of this model only applies to the development of 

offshore wind, and not the industry as a whole. In the context of this thesis, the models will not be 

used to analyze any company or their strategy to expand, which is why they cannot be used as 

comparative models. Also, by only looking at precisely the U.S. market, the models will not be able 

to look at the competitiveness of the offshore wind industry on an international level. 

3. The electricity supply industry in the U.S. 

In 2018 renewable energy accounted for more than 19 quadrillion British thermal units (Btu) or 

about 17% of total U.S energy consumption (EPA, 2019), which is almost a 50% increase since 

2017. A lot of different factors has accounted for this tremendous increase, and the following 

section will deep dive into the reasons thereof. The analysis will consist of a market development 

perspective of the energy industry, as well as a look into the different markets where electricity 

can be sold. 

The energy industry in the U.S. is a significant and growing industry and spans from production to 

sale of energy. The scope of this analysis will include: Manufacturing, extracting, refining & 

distribution in the Electricity Supply Industry (ESI). 

3.1 Electricity Supply Chain in the U.S 

In order to start with the beginning, one must understand the Electricity Supply Chain (ESC) in the 

U.S. The ESC can be simplified into three functions: Generation, Transmission & distribution.  

 

 

 

3.1.1 Generation plants 

As of 2018, there are about 8652 power plants with combined operational generators with a 

capacity of at least 1MW (EIA a, 2019) Typically; a power plant may have more than one 

generator, which may use more than one type of fuel. If we look in detail at the power supply 

generated, we can see that the power in the United States is generated from a diverse fuel mix. In 

2018, Fossil fuels like coal, gas, and petroleum accounted for 63,5% of the total U.S. power 
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generation, while renewable energies accounted for 17,1%. Wind energy accounted for 6,6% of 

the total power generation, and 38% of renewable power generation.  

 

 

 

As seen in appendix 2, the generation plants can vary by state and the dependent on the 

availability of the specific fuel source. Notably, we can see that coal and gas power plants are 

more common in the states in the Midwest & Southeast, were as Wind power locations primarily 

are located in the Midsouth.  

3.1.2 Transmission and the grid 

North America (Canada & USA) and northern Mexico all operate under the same Power grid (DOE, 

2019). The system is comprised of four distinct power grids, called intersections. The Eastern 

Interconnection connects the eastern 2/3 of the U.S. and Canada. The Western Interconnection 

includes the other 1/3 of the continental states in the U.S, and portions of Canada & northern 

Mexico. The fourth interconnection is mostly comprised of Texas and the Canadian province of 

Quebec (DOE, 2019) 

It is important to understand where these interconnections are located, and how they operate, as 

a location of a power plant, or in this case, a wind power plant can greatly increase the success of 

a given Wind Power project. When looking at the operation of the grid, one must understand how 

to send power. As one might think, the most important aspect of delivering power to the grid is to 
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dispatch enough power required to supply the demand (DOE, 2019). A plant has a plant operator 

who receives the information of how much power to supply by a transmission system operator. It 

is interesting to look at a power demand curve that shows the power demand over a single day.  

 

 

 

 

 

 

 

 

 

 

 

As seen in Figure 7, the power demand (in kW usage) is shown. The demand increases around 6. 

A.M. as the day typically starts with the average morning routine. The demand peaks around 

afternoon/evening with dinner preparation across the different states. The graph indicates that 

demand is not constant throughout the day, and the generation must, therefore, adjust during the 

day which makes the communication between the plant operator and transmission system 

operator.  

3.1.3 Distribution 

The final step of the delivery of electric power is the distribution to the end user. The power from 

the transmission centers is sent out through transmission lines that can carry the power a long 

distance. The power that is sent out from the transmission centers has a very high voltage, so it 

has to be reduced before being sent out to the end user. The reduction of voltage happens at a 

    
Figure 7: Daily system demand profile 
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Source: U.S. Department of energy, Office of electricity and Energy reliability  
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transformer that is usually close to the place of distribution. Finally, the transformers on the poles 

that we see on the street step down the electricity before it enters the house. 

3.2 Market state & Ownership 

Now that we have an understanding of how the power is generated and how it gets delivered to 

the end user, we can start to look at the different markets within the U.S. Electricity Industry. First 

and foremost, one must define the major players that make up the industry. The following section 

will look at the regulatory bodies, regional organizations and how the ownership is structured. 

3.2.1 NERC 

The North American Electric Reliability Corporation (NERC) is a non-profit international regulatory 

authority, which the main objective is to ensure the reliability of the power system in North 

America (NERC, 2019). NERC has the authority and regulatory power over the electrical market. 

Their main job is to make sure that reliability standards set in place are respected. Furthermore, 

the NERC also has to annually asses seasonal & long-term reliability and monitor the bulk power 

system (NERC, 2019). The NERC has to govern and regulate across the U.S. as well as Canada and 

northern Mexico (NERC, 2019). 

3.2.2 FERC 

The Federal Energy Regulatory Commission (FERC) is an independent agency within the U.S. 

Department of Energy. FERC’s main task is to regulate the transmission of electricity within the 

U.S. Overall FERC is more on the business side as they regulate the transmission and wholesale of 

electricity, as well as mergers & acquisitions and corporate transactions by companies in the 

    
Figure 8: Electricity generation, transmission and distribution 
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electricity industry. The FERC also monitors and investigates the general electricity market by 

imposing penalties as a regulation tool. Because of the FERC’s independence, they have to assist 

consumers in obtaining efficient, reliable and sustainable energy at a reasonable cost. They do this 

by ensuring rates, terms and conditions are fair as well as promoting the development of reliable 

and safe energy infrastructure (DOE a, 2019) The FERC is structured in order to ensure the 

independence, and that they are capable of providing a fair and unbiased decision. 

3.2.3 Regional Transmission Organizations & Independent System Operators 

In the aforementioned interconnections, the main three in the U.S. has two regional entities called 

Regional Transmission Organizations (RTO) and Independent System Operators (ISO).  The role of 

the RTOs and ISOs are in many ways very similar, to simplify; The objective is the same, but the 

responsibility is different. An ISO operates the specific region’s electricity grid, administers the 

wholesale of electricity as well as providing reliable planning for that region’s bulk electricity 

system. As mentioned, RTO’s performs the same functions as the ISO’s, but they have more 

substantial responsibility for the transmission network. The FERC determines this responsibility. 

The FERC gives their recommendation and direction on the members within the ISOs and RTOs, as 

well as the tasks and objectives for the entities (FERC, 2019). The RTOs responsibility lies in 

coordinating, controlling and monitoring the operation of the electric power system within their 

respective territory. The RTOs and ITOs were created in order to simplify and streamline the 

process of planning and systemizing the infrastructure. Before the creation of the RTOs and ITOs, 

individual utilities had the responsibility for coordinating and developing transmission plans. While 

the creation of the RTOs and ITOs where a great success for the FERC, some utility areas are still 

without the two entities and operate under the old structure. The areas in question do however 

still operate under the same rules from the FERC (FERC, 2019).  

There are currently seven ISOs within North America (FERC, 2019):  

- CASIO – California ISO 

- NYISO – New York ISO 

- ERCOT – Electricity Reliability Council of Texas 

- MISO – Midcontinent Independent System Operator 

- ISO-NE – ISO New England 
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- AESO – Alberta Electric System Operator 

- IESO – Independent Electricity System Operator 

 

Furthermore, there are currently 4 RTOs within North America (FERC, 2019):  

- PJM – PJM Interconnection 

- MISO – Midcontinent Independent System Operator. Also operates as an RTO 

- SPP – Southwest Power Pool 

- ISONE-ISO New England. Also operates as an RTO.  

See Appendix 3 for an overview 

3.3 Electricity market 

The electricity market in the U.S. is comprised of different suppliers. The market is very large, and 

there are therefore many players. Namely, the most important suppliers and markets are Utilities, 

Wholesalers, and Retailers.  

3.3.1 Utilities 

In the U.S. a utility is a company that primarily generates, transmits and distributes electricity. 

Currently, there are more than 3300 utility companies that are operating in the U.S., where the 

largest 200 are providing power to the majority of the U.S (Statista, 2019). Primarily, the major 

consumers of utility companies can be divided into industrial, residential and commercial users, 

where the residential users account for most of the electricity sales (Statista, 2019). There are 

different types of electricity utility companies in the U.S, namely the most important are:  

Investor-Owned Utilities (IOU), Public Power Utilities (PPU) and Independent Power Producers 

(IPP).  

Investor-Owned Utilities:  

IOUs are owned by shareholders or investors. IOU’s has as a most private company, an ownership 

structure with a shareholder-elected board that appoints the management team of private sector 

employees. IOU’s generate their power through contracts, and they operate their own generation 

facilities. IOU’s generation, transmission, and power sales are regulated by FERC, while the 

distribution system is regulated by the state they are operating in (Energy.gov, n.d)  
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Public Power Utilities:  

PPUs are owned by a local government body and customers/members of the utility. PPU’s are a 

non-profit company that is managed by locally elected officials and public employees. Similar to 

IOU’s, PPU’s operate their generation facilities as well as buying power through contracts. PPU’s 

only operate locally and are therefore limited to the specific service area (Energy.gov, n.d).  

Independent Power Producers:  

IPPs are private companies, which own and operate facilities that generate electricity which they 

sell to IOUs, PPUs or end users (Energypedia, 2019).  

A common theme between these different utilities is how they sell and deliver electricity. As 

electricity is a tradable commodity, the traditional model is the Vertically Utility Model. In the 

vertical electricity model the utilities, as mentioned, has the responsibility of the generation, 

transmission, and distribution of the electricity in a given area. The vertical model allows the 

consumers to pay a price that is based on costs to the server over a specific period. The State 

Regulatory commissions monitor these costs on an ongoing basis (AEE, 2019)  

 

 

 

 

 

 

 

 

 

 

    
Figure 9: Vertically Integrated Utility Model 

Figure 9: Vertically Integrated Utility Model 

 

Source: Energy.gov, 2019  
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3.3.2 Wholesale Electricity Market:  

The producers of the electricity can sell their electricity output to what is called a Wholesale 

Market. The wholesale electricity markets are mainly where producers offer their electricity 

output to what is named load-serving entities (LSEs). An LSE is an electric company that can supply 

energy to consumers. This wholesale is regulated by the FERC and is administered by the ISOs and 

RTOs. The energy dispatched is calculated by using an economic dispatch algorithm that can 

monitor the market (DOE a, 2015). 

3.3.3 Retail electricity market 

The retail electricity market is the sale of electricity from an electricity provider to an end-user, 

which could be either commercial or industrial end-users. In the U.S., regardless of which state, 

the electricity supplied for end-users is obtained through either the competitive wholesale market 

or from utility-owned generation plants (DOE a, 2015). The regulation of the price for the delivery 

of electricity to end-users is made by the specific state where the electricity is being sold. The 

specific price paid by the end-users may not reflect the real-time pricing of wholesale market 

price, as the retail price is usually based on an average of annual costs (DOE a, 2015).  

3.3.4 Price of electricity 

When looking at the pricing of electricity, the biggest factor is the fact that electricity cannot be 

stored effectively in large sizes. Due to this, volatile consumption by end users can create an 

irregularity between demand and supply of the power produced, and therefore the price is 

determined on a day to day basis (EIA a, 2019). In the U.S., the price varies both by the type of 

customer and by the particular state. Electricity price is usually highest for the residential and 

commercial consumers, due to the distribution cost is higher. Industrial consumers consume a 

greater amount of electricity and therefore receive it at a higher level of voltage that makes the 

supply of electricity more effective and less expensive (EIA a, 2019). On a state level, the prices 

vary due to availability of power-plants, local fuel cost, and pricing regulations. See appendix 4  for 

pricing overview. 
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4. The offshore wind energy industry in the U.S. 

4.1 Operation principle of offshore wind technology 

All wind turbines operate in the same basic manner; they convert the kinetic energy from the wind 

into mechanical power, which a generator converts into electricity. As the wind blows, it flows 

over the airfoil-shaped blades, causing blades to spin. The difference in air pressure across the two 

sides of the blades creates both lift and drag. The force of the lift is stronger than the drag, and 

this causes the rotor to spin (EERE b, 2019). The rotor is connected to the generator, either 

directly- if it is a direct drive turbine- or through a shaft and a gearbox that speed up the rotation 

and allow for a smaller generator (ibid). This rotation of the generator creates electricity. In Figure 

10 the whole procedure of the electricity generation is visualized.  

Speaking of turbines, there are two different types of wind turbines:  

● Horizontal-Axis turbines: they usually have three blades, with the turbine pivoting at the 

top of the tower – the most commonly used type 

● Vertical-Axis turbines: the main rotor shaft is set transverse to the wind while the main 

components are located at the base of the turbine 

 

    
Figure 10: The Inside of a Wind Turbine, Source EERE b, 2019 

Figure 10: The Inside of a Wind Turbine 

, Source: EERE b, 2019 
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The engineering and design of offshore wind turbines differ from the onshore turbines as it 

depends on site-specific conditions, mainly water depth, wave height, and seabed geology (EERE, 

n.d.). Furthermore, offshore wind turbines are bigger and have increased generation capacity in 

comparison with onshore. The tower heights are greater than 60 meters, and rotor diameters are 

ranging from 80 to 190 meters (ibid). However, the tendency of manufacturing bigger and more 

powerful turbines is clear and soon GE is going to launch Haliade X-the biggest turbine in the 

world, with 12MW power capacity and 260m height (GE, 2019). 

In shallow areas, a steel pile is driven into the seabed (monopile), supporting the tower and the 

nacelle, which is a shell that encloses the gearbox, the generator, the blade hub, and the rest 

electronic components (EERE, n.d.). Monopiles are typically used in water depths of 5 to 30 

meters. In even shallower environments, gravity-based systems can be used (ibid). In deeper 

waters (more than 40m depth), tripods, jacket, and floating foundations are deployed.  

Additionally, because offshore wind turbines operate in a marine environment, they have 

technological modifications and are equipped with advanced innovative systems that not only 

maximize the generation of electricity (eg yaw-drive system, wind sensors), but also help the 

adaptation in harsh environmental conditions (e.g. corrosion protection, internal climate control 

systems, high-grade exterior paint, and built-in service cranes). These modifications include 

’strengthening the tower to cope with loading forces from waves or ice flows, pressurizing nacelles 

to keep corrosive sea spray from critical electrical components and adding brightly colored access 

platforms for navigation safety and maintenance access’ (EERE, n.d). The estimated lifetime of an 

offshore wind turbine varies approximately to 25 years (MendicK, 2012).  

The generated power from an offshore wind turbine needs to be transmitted and connected to 

the grid. Each turbine is connected to an electric service platform (ESP)-an electrical collection 

point for all the wind turbines- by cable, usually buried beneath the seabed where it is safe from 

damage caused by anchors, fishing gears and to reduce their exposure to the marine environment 

(EERE, n.d). 

4.2 Key trends towards the offshore wind energy industry 

Globally the OWI is experiencing a booming in the growth, as 3.387MW of new offshore wind 

capacity were added, resulting in a cumulative installed global capacity appr. 23GW (NREL, 2018; 
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WWEA, 2019). This growth is expected to grow by 24% (compound annual growth rate) annually 

through 2023 (NREL, 2018). The United Kingdom is still the largest offshore wind market with 

5.824MW of cumulative installed capacity, followed by Germany (4,667MW), China (1.823MW), 

Denmark (1,399MW), and the Netherlands (1.124MW) (ibid). As regards the U.S, offshore wind 

market continues to rapidly evolve due to ‘state-level offshore wind deployment targets and 

procurement policies are introduced, projects advance in permitting and offtake processes, supply 

chain constraints are mitigated, and research and development (R&D) investments are made’ 

(NREL, 2018, p. 6). Hence, the U.S. in June of 2018 had a total capacity of projected 25.464MW 

across 13 states (ibid). Additionally, ‘the overall pipeline is comprised of 3.922MW of project-

specific capacity and 21.542MW of undeveloped lease area potential capacity’ (NREL, 2018, p. 22). 

Further, developers have announced that approximately 2.000MW of new offshore wind capacity 

is expected to be operational until 2023 (ibid). Thus, it is clear the potential growth opportunities 

that exist in the U.S. market. The growing demand for electricity also fuels this growth, like EIA, in 

its latest report, forecasts that the annual growth in electricity demand averages about 1% until 

2050 (EIA a, 2019). 

Due to the strong and robust growth of the global offshore industry, which as stated earlier is 

expected to be 24% (compound annual growth rate) through 2023 (NREL, 2018), Original 

Equipment Manufacturers (OEMs) are seeking alternatives to reduce the manufacturing costs in 

order to increase their profits. One way to achieve cost reduction is turbines to grow in capacity, 

hub weight and rotor diameter, decreasing the overall project costs through economies of scale. 

The average capacity-weighted rating of the globally installed offshore turbine in 2017 was 

5.3MW, with an average rotor diameter of 141m and a 98m hub height (ibid). However, it is 

anticipated that the average turbine rating to approach 10MW by mid-2020s. Additionally, almost 

80% of the globally installed offshore substructures are monopiles and are located in water depths 

less than 50m from the shore (ibid). Many developers have expressed their intent to expand to 

deeper water depths and to deploy a ‘varying array of substructure technologies’ (NREL, 2018, p. 

58) allowing them to overcome geotechnical, environmental, and installation challenges resulting 

to a reduced cost. The deployment of new offshore technologies, such as floating platforms which 

is in the first step of large-scale commercialization, would unlock even more potentials, as 60% of 

the U.S. offshore wind resource lies in deep waters. Thus, many cost reductions will transfer to the 
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U.S. context. Notwithstanding, the full magnitude of these cost reductions may not be exhibited in 

the first steps of U.S. projects due to physical differences (e.g., water depth, distance from shore, 

wind resource, geology, marine life) and the risks associated with deploying in a new market 

(Beiter et al., 2016). 

Finally, we have to underline the fact that globally auction prices continue to fall for energy 

produced from offshore wind farms. Offshore wind levelized cost of energy (LCOE- the average 

revenue per unit of generation needed for a generating plant to be economically viable) was $118 

per MWh in 2018, down by 5% (BNEF, 2018). In 2017 and the first half of 2018 offshore wind 

auctions which were held in Germany and the Netherlands were placed  as “zero-subsidy” bids, 

while U.K. offshore wind auction saw bids prices fall in line with global averages, supporting the 

trend of continuing price reductions thanks to falling capital costs, improving efficiency and the 

spread of competitive auctions around the world (BNEF, 2018; NREL, 2018). The U.S. is in an early 

market stage to see zero-subsidy bids. It is expected, however, the cost of the auction to descend. 

Overall, can be concluded that the expected cost reductions would possibly include ‘a combination 

of increased turbine and project size; continued optimization of technology and installation 

processes; improved market, regulatory, and auction design structures; increased competition 

within the supply chain; favorable macroeconomic trends; and strategic market behavior’ (NREL, 

2018, p. 48). 

4.3 Offshore wind energy industry in the USA 

As mentioned before, the U.S. is considered an essential location for the global offshore wind 

industry, due to its market size and the potentials for growth that exists. The last three years, since 

the operation of the first offshore wind farm in Rhode Island in December of 2016, the U.S. 

offshore wind industry took a large boost because of the commercial-scale projects on 

Massachusetts (800MW), Rhode Island (400MW), and Connecticut (200MW) (NREL, 2018). 

Further, we have also to take into consideration the ambitious targets that different states have 

announced. Massachusetts, for example, plans to install 1.600MW until 2027, Connecticut has 

issued a request for proposal (RFP) for 825.000MWh per year of renewable energy from offshore 

wind, while New York and New Jersey target to have an overall capacity of 2.400MW and 

3.500MW by 2030, respectively (NREL, 2018). Also, the offshore wind industry is not only 
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flourishing on Atlantic coast, but also on the Pacific coast, where offshore wind industry 

developers are working with DOE, BOEM, and the states of California and Hawaii to resolve 

potential conflicts and deploy floating offshore wind farms (ibid). Hence, according to the U.S 

Department of Energy (2018), the entire U.S. project pipeline consists of ’3.922MW of project-

specific capacity and 21.542MW of undeveloped lease area potential capacity’ (NREL, 2018, p. 22). 

 

 

 

 

Furthermore, the solid and robust growth of the U.S. offshore wind industry can also be 

underlined by the strong interest and involvement that key stakeholders show. More specifically, 

Equinor, the Norwegian energy company, is surveying a slice of federal waters near Long Island 

where they plan to construct a wind farm that could generate up to 1,5GW of electricity, supplying 

New York City and Long Island (Equinor, 2019). Furthermore, Ørsted, the Danish global leader in 

offshore wind, is planning to start the construction of 1,1GW Ocean Wind project in 2020 – a 

project that will provide to more than 600.000 homes in New Jersey with electricity (Ørsted, 

2019). Additionally, Shell, the Anglo-Dutch energy giant, announced that it had formed a JV with 

EDF to co-develop a lease area for offshore wind energy in New Jersey (Reuters a, 2018). Finally, 

some European wind turbine manufacturers, as well as several U.S. firms, have decided to locate 

research, development, and wind turbine production facilities in the U.S. (DOE, n.d). These are 

some only of the few examples that market-leader companies have shown public interest on the 

U.S. OWI, indicating that the U.S offshore wind is an energy sector with vast growth potential due 

to resource availability and state policies. 

    
Figure 11: Total US Offshore Pipeline as of June 2018, Source NREL, 2018 

Figure 11:Total US Offshore Pipeline as of June 2018 

, Source: NREL, 2018 
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Overall, it is obvious that several external factors are contributing to and affecting the 

development and growth potentials of the OWE industry in the USA. State and Federal support 

and show interest, despite the negative tweets of President Trump regarding offshore wind farms 

(Griffiths, 2016), as well as technological development and innovation within the offshore 

industry, are shaping the whole environment where the industry is operating. Furthermore, 

economic growth and consequently the growing demand for more electricity supply in the USA, in 

combination with environmental policies and regulations on the marine environment and of 

course public opinion have a strong impact on the surrounding industry. Hence in the next 

chapters will analyze the OWE industry’s environment, using the PESTEL framework. 

4.3.1 Political & Legal aspect 

Political and legal framework are inextricably linked as the legal framework is shaped by politicians 

and is determined to serve specific policies. Under that perspective, the authors consider political 

and legal framework as one, and in this context, they decided to present these two different 

aspects of the surrounding environment together in order to obtain a holistic view. Furthermore, 

the laws in the U.S. is comprised of many levels (Elias & Levinkind, 2005). More specifically, the 

U.S. has a dual sovereign system consisting of state and federal sovereign (U.S. Supreme Court, 

1991). The analysis will, therefore, be focused on the federal and state level. 

Federal: 

Looking at the U.S. legal framework for offshore wind deployment, someone can argue that ‘the 

development of a regulatory system has been slowed by legal challenges, Congressional action, 

and detailed planning on the part of regulators’ (Snyder & Kaiser, 2009, p. 1852). Chief among 

them, we can refer to President Trump’s refusal of climate change and the block of a wind project 

in the coast of Cape Cod by Senator Edward M. Kennedy (NYT, 2018). However, something is 

changing the last years due to the adoption of climate policy targets, to the security of energy 

supply and independence from fossil fuels. Thus, Interior Secretary Ryan Zinke endorsed offshore 

wind in his fiscal year 2018 budget and praised the leasing of federal waters for the Kitty Hawk 

project as a big win (DOI, 2017), while U.S. Secretary of Energy Rick Perry announced the creation 

of a consortium to develop offshore wind technologies (DOE a, 2017). 
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To begin with, in 1953, the Submerged Lands Act and Outer Continental Shelf Lands Act defined 

submerged lands and authority of exploiting natural resources under federal or state jurisdiction- 

within three nautical miles of their coastline, and 10 nautical miles for Gulf Coast of Texas and 

Florida, belongs to states’ jurisdiction (NYSERDA, 2018; BOEM, n.d.). Federal’s authority is 

administered by BOEM, a bureau of the Department of Interior (ibid). These two acts, although 

were entered into force many years before the first offshore wind farm operated, established the 

territories of jurisdiction. Other relevant federal laws include the Public Utility Regulatory Policy 

Act (“PURPA”), which established the first production tax credits for renewable energy (RE), the 

Energy Policy Act of 1992 (“Energy Act”), which liberalized the electricity market (IRENA, 2015). 

Later, the Energy Policy Act of 2005 clarified uncertainties about offshore wind and granted BOEM 

the authority to settle the regulatory framework for sitting and construction of offshore wind 

power and other marine RE facilities on the outer continental shelf (NYSERDA, 2018; BOEM, 2019). 

BOEM's renewable energy program occurs in four distinct phases: planning, leasing, site 

assessment, and construction and operations: 

 

Figure 12: BOEM’s Regulatory Roadmap, Source: BOEM, 2019 

Figure 12: BOEM’s Regulatory Roadmap 

, Source: BOEM, 2019Source: NREL, 2018 



Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

42 
    

The process starts when a state expresses its intention to develop offshore wind energy resources. 

Then an Intergovernmental Renewable Energy Task Force consisting of different stakeholders 

(Tribes, state & government entities, and natural resource agencies) is formed (Derrick, 2016). 

During the planning phase, BOEM conducts environmental reviews and analyzes with stakeholders 

the potential for wind energy. If the outcome of the analysis is positive, then a lease is issued.  At 

this point, it has to be underlined that the U.S. regulations stipulate the fees that developers must 

pay, including royalties for the use of public land- the seabed in this specific case (Snyder & Kaiser, 

2009). The leases are based on competitive bidding for the proposal with the largest monetary 

benefit for the U.S. government (ibid). 

Nevertheless, despite the winning bid, no one is yet permitted to build. The only thing they can do 

is to collect further data for up to 5 years. When all the relative data are collected and processed, 

a site assessment plan and an environmental impact statement are submitted. Once a site 

assessment plan and environmental impact statement are approved (a procedure that can take 18 

months to two years), the developer can start assessing the site for the potential to support the 

offshore wind farm. Finally, when the assessment of the site is done, a construction and operation 

plan is submitted and only then can start building the farm (Derrick, 2016). 

At the federal level, the primary drivers for cost competitiveness and stipulation of OWI, are the 

Electricity Production Tax Credit (PTC) and the Energy Investment Tax Credit (ITC) (Snyder & 

Kaiser, 2009). Concerning the PTC, was originally enacted in Energy Policy Act of 1992, but has 

been expanded several times - most recently by the American Recovery and Reinvestment Act of 

2009 (DOE c, 2019 )- and is an inflation-adjusted per-kWh tax credit available to various renewable 

energy sources and sold by the taxpayer to an unrelated person during the taxable year (Snyder & 

Kaiser, 2009; DOE c, 2019). The PTC provides 0,023$/kWh tax credit for the first ten years that the 

facility is operating- for facilities which are placed in service after the 8th of August 2005 (DOE c, 

2019). In other words, PTC can be considered as a carbon tax exemption or as a bonus feed-in 

tariffs (Snyder & Kaiser, 2009). Furthermore, as regards ITC, which was initially introduced by the 

Energy Improvement and Extension Act of 2008, is providing credit for 30% of investment costs 

wind turbines that were placed in service after 31st of December 2008 (DOE c, 2017). Investors in 

OWI are eligible to choose one of these two incentives. The majority of developers and investors 
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in the OWE industry tend to choose the ITC over PTC as it offers relatively larger support for 

offshore wind projects (Snyder & Kaiser, 2009). 

Another incentive for OWI in the federal level is the accelerated depreciation, which allows wind 

project owners to depreciate capital costs on a five-year schedule (Snyder & Kaiser, 2009). This 

system is known as MACRS (Modified Accelerated Cost-Recovery System) and was included in the 

Economic Stimulus Act of 2008 (ibid). Additionally, the American Taxpayer Relief Act of 2012 

extended a 50% first-year bonus depreciation to projects placed in service through 31st of 

December 2013 (ibid), providing a significant buffer to OWE investors and developers as OWI is a 

capital-intensive industry.  

Furthermore, it has to be mentioned DOE’s loan guarantee program, which can provide private 

loans to renewable energy developers ‘for projects with high technology risks that avoid, reduce 

or sequester air pollutants or anthropogenic emissions of greenhouse gases; and employ new or 

significantly improved technologies as compared to commercial technologies in service in the 

United States at the time the guarantee is issued’ (DOE d, 2019). However, this loan guarantee 

program is available for technologies that are not in commercial use and thus, do not provide any 

direct grant for capital expenditure. Nevertheless, this program can be considered as a step 

forward for developing new technologies in OWI, such as floating foundations. 

Overall, in this section, the authors shaped the most important rules and laws that govern and 

facilitate the operations of the RE- and consequently the OWI. Thus, considering the above 

analysis, someone could easily conclude that although there is some governmental support and 

some steps are made to provide incentives to developers and investors, the federal legal 

framework is lacking commitments to specific targets and timelines. This also comes into 

accordance with Snyder & Kaiser (2009). All these incentives were not part of a concrete national 

governmental policy- but part of stimulus and tax reform packages- implying that the federal 

monetary profits (royalties, lease fees, taxes, etc.), the job creation and the growth that OWE 

industry can provide, seem to weigh more for U.S. Federal government. Also, President Trump’s 

hostility towards offshore wind development and his administration’s abandonment of U.S. 

leadership on climate change policy, suggests that no additional support beyond the existing legal 

framework can be expected by the government in the short term. Hence, with the federal 
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government playing, at best, a minor role, is a state-level policy that has to step up in the 

realization of a thriving commercial OWI. In the next chapter state-level policies and how they 

shape/impact the development of OWI will be analyzed. 

State: 

States and local leaders have coalesced their power to sustain the U.S. commitment to the Paris 

Agreement, despite the contrast of the current administration. More than 200 cities and nine 

states have joined businesses and universities across the country to form the ‘We Are Still In’ 

coalition (Center of American Progress, 2017). Also, Governors Jerry Brown (California), Jay Inslee 

(Washington), and Andrew Cuomo (New York) launched the U.S. Climate Alliance which include 23 

states (US Climate Alliance, n.d). Because the majority of the state that consist Climate Alliance lie 

along Pacific, Atlantic, and the Great Lakes coasts, offshore wind plays a vital role on the group’s 

efforts to achieve sustainable greenhouse gas (GHG) emissions reductions. Thus, the U.S. offshore 

wind development is mainly driven by states initiatives.  

To be more specific, California joined Hawaii, which voted a legislation in 2015 for 100% carbon-

free electricity by 2045 (NYT, 2018). Also, Massachusetts, New York, New Jersey, and Washington 

DC are also considering such a mandate (ibid). In that direction, three states - Rhode Island, 

Massachusetts, and New York - have recently promulgated policies in order to cover their energy 

needs from clean energy sources (Center of American Progress, 2017). In particular, as part of 

Governor Raimondo’s target to acquire 1000MW of RE capacity by 2020, Rhode Island issued a 

400MW offshore wind bid (NREL, 2018). Furthermore, the state of Massachusetts has been 

probably the most active state passing and promulgating a series of provisions and laws setting 

ambitious targets. Chief among them is Massachusetts’ Energy Diversity Act (2016), which 

mandated the construction of 1.600MW of offshore wind by 2027 (Mass.gov b, 2018; NREL, 2018) 

and Global Warming Solution Act, which requires the reduction of GNG emission levels to 25% by 

2020, and at least an 80% reduction by 2050 (Mass.gov a, 2008). 

Moreover, the state of New York has set a 2,4GW offshore wind goal by 2030 and ‘has also 

directed NYSERDA to fund $15 million of clean energy workforce development’ (NREL, 2018, p. 

20). Also, the state of New Jersey increased the state’s 2030 offshore wind target from 1,1GW to 

3,5GW (ibid). Overall, 29 states, Washington D.C., and three territories have adopted an RPS 
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(Renewable Portfolio Standards) requiring a certain percentage of the state’s electricity be 

generated from RE sources, while eight more states have set voluntary standards (NCSL, 2019). 

Offshore wind is anticipated to play a crucial role in meeting these targets. Figure 13 shows the 

map of the states that have adopted RPS policy. In states that have adopted RPS, utilities that fail 

to meet these requirements have to buy renewable energy credits (RECs), which are tradable 

credits that represent an equivalent amount of renewable energy or face penalties of up to $5,5 

cents/kWh (Snyder & Kaiser, 2009). However, at this point has to admit that even though that 

states have adopted RPS, the requirement and the definition of RE vary from state to state 

creating additional compliance costs for utilities and developers that operate in more than one 

state (Chacon, 2013). 

 

 

 

 

 

 

 

 

 

 

 

Another state policy that embodies the development of OWI is the Ocean Special Area 

Management Plan (SAMP), which is an extensive ocean plan protecting existing resources and uses 

of the ocean areas under the jurisdiction of the state (Center of American Progress, 2017). In 

general, uses of coastal resources may create conflicts between the different stakeholders. The 

states recognized that in order to maximize their offshore wind resources, they have to respect 

and harmonize with the antagonistic interests of different stakeholders, including fishermen, 

shippers, coastal property owners, Federal stakeholders (e.g. Department of Navy and 

Department of Defense), and with some Indian tribes that have sovereign in the area (Center of 

    
Figure 13: RPS by state, Source NCSL, 2019 

Figure 13: RPS by state 
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American Progress, 2017; NREL, 2018). In that cases, SAMP is used to collect and examine data, 

identify potential development trends and anticipates conflicts between different parts with the 

ultimate goal of developing ‘strategies to protect and manage resources in order to ensure the 

goals of the various users of the resource are compatible’ (S.C. DHEC, 2019). Several states have 

developed SAMPs, but none of them are identical (Davis, 2014). Thus, SAMPs help to identify the 

best locations where offshore wind parks can be constructed avoiding conflicts with traditional 

uses and potential issues and delays that these conflicts can create. 

Moreover, another state policy that represents their commitment to OWI development is the 

Long-Term Contracting Standard (LTC), which mandates ‘power purchase agreements with clean 

energy developers and creates specific mechanisms for offshore wind’ (Center of American 

Progress, 2017). Power purchase agreements (PPAs) are contracts between an electricity provider 

and a buyer that are used to finance and construct the RE installation (NCSL, 2015). PPAs are a 

crucial requirement for offshore wind projects as they provide long-term price certainty by 

hedging against electricity market price volatility, and also makes projects viable by allowing the 

developers much greater access to capitals - financial institutions and investors are much more 

likely to provide funding to a project with a predictable long-term revenue stream (MAREC, 2019, 

EPA, 2017). Although PPAs are typically regulated by the Federal Energy Regulatory Commission, 

states play a crucial role in the regulatory process both through agency rule-making and legislative 

action (NCSL, 2015). Thus, most of the states have a legal framework mentioning or defining PPAs, 

but ‘fifteen have enacted substantive legislation to authorize and regulate these agreements’ 

(NCSL, 2015). States law are usually establishing three important provisions: firstly, promote PPAs 

to meet states’ RPS goals by giving the opportunity to public utility commission or to local utility 

companies to enter PPAs with qualifying independent generators; secondly, state legislation 

addresses the length of PPAs- usually is 10 to 15 years; and thirdly, PPA legislation addresses 

interconnection issues (NCSL, 2015; Center of American Progress, 2017). However, at this point, 

we have to mention that although many states have legislation or have defined PPAs. Still, many 

power producers are struggling to ensure a long-term PPA, failing to provide to potential investors 

with the desired long-term predictability and stability they need (Chacon, 2013). 

Overall, considering both federal and state legal and political framework can be concluded that 

the current U.S. legal framework is inefficient in promoting investments in OWI, although there is 
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a good base and some steps are made to the right direction. Tax incentives, like PTC & ITC, the 

accelerated depreciation, the adaptation of RPS by many states, and the PPAs can help and 

provide incentives to investors. However, on the other hand, the lack of a final regulatory system 

for OWI in federal level and the focusing of the federal government on myopic, short-term 

benefits (temporary job creation & growth from specific offshore projects, tax fees from royalties), 

and uncertainty are creating a rough environment. If we also add the hostility of the current 

administration to the RE sources, then it is profound that there is an absence of political support 

at the federal level. State leadership is stepping up taking initiatives in both the political and 

legislative arena in order to stipulate offshore wind projects and to reap the economic and 

environmental benefits. It is not an exaggeration to say that the U.S. OWI has been flourished due 

to states’ actions. The differences that are observed in the set goals of each state and the 

complexity of the procedures are aggravating these efforts. If the regulators can address issues 

like (1) lease terms and conditions; (2) approval process; (3) federal commitment to specific gas 

emission reduction; and (4) easy access to PPAs, then the OWI would skyrocket. 

4.3.2 Technological development and R&D 

Speaking of the technological environment within offshore wind, the initial technology and design 

implemented in offshore wind technology (OWT) had been adopted by onshore based versions. As 

regards the OWT, the trend is more than clear: turbine OEMs are pursuing larger OWT (NREL, 

2018). Data from NREL (2018) & Beiter et al. (2016) state that the average capacity of an installed 

turbine in 2017 was 5,3MW- while in 2015 was 3,5MW and 4,7MW in 2016- with an average rotor 

diameter of 141m and a 98m hub height. The most prominent examples are the announcements 

of GE’s 12MW Haliade-X turbine, the world’s biggest offshore wind turbine, Siemens-Gamesa 

(SGRE) & Senvion for a 10MW turbine, while MHI Vestas has increased the capacity of the V164 

platform to 9,5MW in collaboration with Clemson University (GE, 2019; NREL, 2018; Donovan, 

2018). Under that perspective, by the mid of the next decade, the average turbine capacity is 

anticipated to approach 10MW, with the potential to arrive-or even to exceed- 11MW later in the 

decade (NREL, 2018). The reason behind this trend is also clear: larger turbines are preferable in 

offshore constructions because of fewer installations, lower maintenance cost, exploitation of 

scale economies and consequently lower overall costs (Beiter et al., 2016). 
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Additionally, the current technology allows installing offshore wind turbines into the seabed in 

depth less than 40m and a distance from the shore less than 50km, using monopile substructure 

(NREL, 2018). As technology evolves, developers and manufacturers have announced their 

intention to ‘deploy an increasingly varying array of substructure technologies to reduce costs as 

well as deal with deeper water depths and difficult geotechnical conditions’ (NREL, 2018, p. 58). 

One of the new substructure technologies that developers are testing is the jacket foundation & 

floating substructures, which would allow developers to install turbines in depth more than 60m 

and distance from the shore more than 200km. The development of these technologies would also 

allow the deployment of even more areas in the U.S. territory as 58% of the U.S. technical 

resource area is in deep waters (NREL, 2018).  

As regards to floating technology is deployed only in Hywind-II project in Scotland, where the first 

commercial floating offshore wind farm is operating since October 2017 (ibid). However, 

numerous floating substructures continue to be tested and evaluated, as globally the industry 

prepares for the deployment of 11 more projects, totaling 229MW (ibid). In USA BOEM, state 

officials, and developers are closely collaborating to resolve potential conflicts and plan the 

deployment of commercial floating offshore wind energy projects, focusing mainly in the Pacific 

Coast (ibid). Also, Louisiana-based Keystone Engineering (a company with oil and gas mining 

experience) has designed the ‘Twisted Jacket’ foundation with the legs angled around a central 

column (EERE, 2017). The main benefits of the ‘Twisted Jacket’ are that uses less steel, is cheaper 

than the traditional jacket foundations, and is suitable for a wide range of seabed conditions (ibid). 

Another innovative type of foundation is the sanction bucket, which combines a monopile with a 

sanction bucket designed for soft soil seabed, making it more compatible with Atlantic and Gulf 

Coasts’ seabed (ibid). Sanction bucket is estimated to reduce installation time, costs and 

environmental impact compared with other traditional substructures (ibid). 

Further, it is worth mentioning that the last years is observed a close collaboration between 

educational institutions, international and local companies, and both federal & state entities 

across the country to share knowledge and best practices relevant to developing advanced 

offshore wind technologies. For instance, the California Energy Commission signed an MoU 

(memorandum of understanding) with the Danish Energy Agency to share its expertise on OWE 

(NREL, 2018). In addition, previously was mentioned the collaboration of MHI Vestas with Clemson 
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University in order to develop a 9,5MW turbine (Donovan, 2018), while in The Great Lakes, 

Northeast, Mid-Atlantic, and Gulf Coast areas universities are actively involved in research and 

development of the industry aided by federal and state funds (IEDC, 2013). Moreover, Bay State 

Wind (a joint venture project between Ørsted and Eversource) signed agreements with the 

International Brotherhood of Electrical Workers; the Utility Workers Union of America; the 

International Association of Bridge, Structural, Ornamental, and Reinforcing Iron Workers; Bristol 

Community College; and the Massachusetts Maritime Academy to develop an offshore wind 

workforce training center (NREL, 2018). Also, DOE announced in 2018 that it would begin 

negotiations with NYSERDA to form an Offshore Wind Research Consortium, which will focus on a 

public-private partnership to promote U.S. offshore wind technology (ibid). 

Last but not least, millions of USD are issued on programs that investigate the impact that offshore 

wind activity has on the marine environment and develop alternative solutions to reduce that 

impact. These programs are funding by both private and public entities and usually are a 

consortium of private and educational institutes. For example, both Bay State Wind and Vineyard 

Wind announced $2 & $3 million in grants of R&D programs to protect flora and fauna and 

mitigate the potential impacts of offshore wind activities, while also DOE and other state entities 

encourage and finance such initiatives (NREL, 2018). 

On the whole, the wind industry is characterized by its strong focus on R&D throughout its 

development. This implies that improvements in offshore wind technology are expected to 

‘reduce costs by increasing energy production; and by reducing development timelines, capital 

costs, and operations and maintenance costs’ (EERE, 2017). Cost reduction is essential for the U.S. 

market to achieve robust growth. With OWI just standing out in the USA, there is an essential 

need for extensive assessment and understanding of the conditions as well as to optimize the 

designing and operations. Hence, the pattern-not only in the U.S. OWI, but globally- could be 

summarized in the motto: ‘go deeper and bigger’ to fully exploit the potentials of U.S. resources. 

However, because U.S. OWI is in an early stage, a close collaboration and knowledge sharing of the 

best practices from wind experts is required to achieve significant technology development.  
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4.3.3 Economic growth 

U.S. macro-environment 

The economic surrounding environment is a key factor for the success of a newly established 

industry. Data from IMF (2018) and FED (2019) confirm that conditions are favorable and that the 

U.S. economy is beyond full employment, recording the most significant expansion of U.S. history. 

The near-term outlook is characterized by strong growth (around 3%), 50-year low 

unemployment, and muted inflation (IMF, 2018; FED, 2019). The U.S. economic growth is fueled 

by fiscal stimulus and supportive financial conditions, recovery in private investment and the 

favorable external environment of post-2008 Financial Crisis. At the same time, however, several 

vulnerabilities exist which can increase risks and uncertainties in the medium term. These include 

rising deb-attributed to expansive budget and tax policy plan, trade tensions with trading partners 

by imposing tariffs on imports, and income inequality (IMF, 2018). These risks are added to the 

current global macro-environment, which is characterized by global slowdown and volatility in 

financial markets, which led FED to lower its expectation for 2019 U.S. growth (FT, 2019). 

 

    
Figure 14: U.S. Macro Overview, Source IMF, 2018 
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, Source: IMF, 2018 
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U.S. OWI potential growth & impact 

Except for the U.S. macro-environment, it worth as well to examine the industry’s economic 

environment in order to ascertain the full potentials that OWI has and the contribution to the U.S. 

economy. Therefore, it is not only fossil fuels and electricity prices volatility that drives U.S. 

decision makers towards supporting OWI, but also the ability of the industry to realize economic 

growth. At this point, we must admit that OWI is still in infancy in the USA, as to date only one 

offshore wind farm is operating. However, some preliminary conclusions can be extracted 

considering data and assumptions from the expected U.S. project pipeline and the RPS goals.  

An analysis from Wood Mackenzie (2018) estimated that the annual compound growth rate would 

be over 50% for the U.S. offshore market through 2026. Thus, at each phase of the given industry 

development, there are opportunities to generate local, regional, national and international 

economic benefits. More specifically, according to a report conducted for E2 by BW Research 

Partnership (2018), for every $1 spent on building an average offshore wind farm (352MW) in 

each of the coasts of New York, New Jersey, Virginia, North Carolina, and South Carolina, would be 

generated $1,52 to $1,83 for states’ economies. In other words, the economic impact from 

building a single average offshore farm would cumulatively generate $3,6 billion in economic 

benefits for the east coast states- from which $265 million in federal taxes and more than $160 

million in state and local taxes (ibid). At the same time, NYSERDA (2018, p. 27) forecasts ‘that the 

State’s successful attainment of offshore wind energy workforce and infrastructure can result in 

more than $6 billion’ through 2028 and Massachusetts projects up to $800 million in direct 

economic impacts from offshore wind in the next decade (O’Boyle, 2018). As regards the West 

Coast, the majority of the reports are focusing their analysis on floating offshore platforms due to 

location specifications (depth, seabed, weaves, etc.). NREL (2016) predicts that development of 

floating offshore platforms would impact California’s GDP $39,7 billion (Scenario A-high growth) or 

$16,2 billion (Scenario B-moderate growth) for the construction phases and $7,9 billion (Scenario 

A) or $3,5 billion (Scenario B) in the operations phases over the near- to long-term. However, at 

this point has to be underlined the need for further future investigation regarding the economic 

impact of OWI on West Coast as floating offshore wind is an innovative technology that has not 

yet been tested on a significant commercial scale. 
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Further, deployment of offshore wind requires investments in manufacturing as well as in the 

offshore wind supply chain, which in turn would increase regional economic output. Therefore, 

the evolving U.S. OWI could expand economic activity and create new jobs in the USA. Moreover, 

according to 2019 Clean Job America Analysis (E2, 2019), the whole wind sector counted 111.166 

jobs- 3,5% increase since last year. At this point we can underline that 56% of these jobs were on 

manufacturing and construction, creating a dynamic industry which is consisted by more than 500 

manufacturing facilities in 43 states that produce over 8.000 components for wind turbines 

(BOEM, 2017). This is an impressive number considering the embryonic stage of the offshore wind 

market in the USA. In addition to this, we also have to take into consideration not only the 

manufacturing activities but also the operations and maintenance (O&M) activities, which 

continue throughout the lifespan of the project. A 500MW wind farm employs approximately 100 

people and also requires seven vessels, depending on the distance from the shore (ibid). Overall, 

NREL (NREL, 2015, p. V) estimated that ‘offshore wind deployment has the potential to support 

between 25 to 29 FTE jobs/MW (full time employee jobs per MW) during construction and 1,3 FTE 

jobs/MW on an ongoing basis, for operations and maintenance’. According to these calculations, 

6.050 full-time jobs could be created in 2020 (NREL, 2014), while the U.S. Department of Energy 

estimates that offshore wind could create up to 160.000 jobs by 2050 (DOE b, 2016). Finally, the 

indirect and induced benefits have also to take into consideration. Indirect benefits ‘include the 

benefits arising from the wages and expenditures created in supplier businesses as a result of 

project expenditures’ (BOEM, 2017, p. 5-4), while induced benefits ‘are changes in sales, income, 

or jobs created by changes in household spending, business spending, or government spending’ 

(ibid). According to the same report, the value added during the construction period is $410,7 

million, while during operating years is $31,2 million annually. 

EU OWI: an example of a mature market 

In order to understand the economic potentials of a fully deployed offshore wind market, the 

European case is presented as an example of a mature market and the impact that has on 

economic growth. Europe is the leader in offshore OWI, adding 3.148MW of net installed capacity 

in 2017- twice as much as 2016 (WindEurope, 2018). The total installed offshore wind capacity is 

15.780MW, leading by the UK with 6.853MW, and followed by Germany (5.355MW), Denmark 

(1.266MW), and the Netherlands (1.118MW) (ibid). WindEurope (2018) forecasts that EU OWI will 
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grow to a total installed capacity of 25GW by 2020. Another report from Deloitte, on behalf of 

WindEurope (2017), estimated that offshore wind contributed €2,4bn in the EU’s GDP. 

Moreover, the wind industry employed directly 146.545 full-time professionals, 20.500 of them 

were employed directly on OWI (WindEurope, 2017). These jobs have been created not only in 

turbine manufacturing and electricity production but also in many other industries and economic 

sectors, covering a plethora of specializations in the whole value chain of OWI. Therefore, an 

essential role in economic growth plays the turbine & components manufacturers, as well as 

service providers. Especially European offshore wind turbine manufacturers lead the industry 

worldwide in terms of technology, market share and quality of turbines, contributing €0,9bn to 

EU’s GDP (ibid). European wind industry recorded a trade surplus of €2,4bn of products and 

services (ibid).  As regards component manufacturers, we have to make a distinction, as they are 

divided into two separate subcategories; the first one includes the companies that produce items 

that are in common for both offshore and onshore, while the second one includes companies that 

manufacture specific offshore constructions such as foundations, offshore substations, as well as 

moorings and anchoring systems for floating offshore platforms. European component 

manufacturer subsector that produces common items, ‘is increasingly exposed to international 

competition in a context of rapid cost reductions’ (WindEurope, 2017, p. 30) and thus presented a 

17% reduction contributing €1.9bn to the EU’s GDP. On the other hand, manufacturers that 

produce offshore-specific constructions doubled their revenues, bringing €1bn to the EU’s GDP 

(ibid). Finally, service providers generated 12% of the wind energy industry’s GDP, contributing 

approximately €3bn (ibid). 

The main conclusion that can be drawn from this part is that OWI can contribute positively not 

only to the environment but also to the economic growth and prosperity of a society, generating 

wealth and jobs sustainably. The example of Europe is clear; they are active and operate in the 

whole value chain-from the manufacturing of the smallest component, until the provision of 

specialized service- generating a significant profit. It can be added to Europe’s plan for even bigger 

growth, which could generate up to 0,50% of GDP by 2030 while doubling the employment 

(WindEurope, 2017). 
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Cost & pricing trends 

As concerns manufacturing costs, the turbine rotor and nacelle counts for 38% of the total 

installed costs, construction and installation counts for 19%, the foundation for 18%- due to 

expenses of operating in the marine environment, grid connection for 13%, tower for 6%, and 

project development and wind farms electrical array for 3% respectively (IRENA, 2018b). However, 

it has to be noted that these shares can vary according to geomorphological conditions and the 

size and capacity of the turbine (ibid). Historically the total installed cost of offshore wind 

decreased by about 13% between 2010 and 2011 (IRENA c, 2018). Then it followed by 

skyrocketing increase of 44%, reaching the peak, mainly because ‘projects moved farther from 

shore into deeper waters and more advanced technology started to be used’ (IRENA c, 2018, p. 

10). After that year the costs of offshore wind followed a downward trend-partly explained by 

larger projects and standardization/optimization of new turbine technology and manufacturing 

processes (Figure 15) (ibid). Overall, IRENA (c, 2018) estimated the cost decrease to 22% from the 

peak of 2013. However, although the prices of all RE will continue to drop, OWI is still an immature 

market. Thus, on the one hand, it is expected to be more expensive-Lazard (2017) estimated the 

cost between $2,36 – $4,50/watt, while IRENA (c, 2018) to $4,23/watt-in comparison with other 

energy sources. On the other hand, precisely because it is an innovative source of energy, can be 

expected costs to fall further and faster. McKinsey & Company (De Pee, 2017), using data from the 

Netherlands’ offshore wind farms, estimated a 68% decrease of the costs assuming that wind 

farms are made comparable by normalizing for water depth, site preparation, subsidies, and other 

factors (technology, excellence, interest rates, etc.) (Figure 16).  

 

 

 

 

 

 

    
Figure 15: Trend in OWI total installed costs, Source IRENA c, 2018 
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The development of the OWI, and consequently the falling costs, have also contributed to 

lowering electricity prices, as this was reflected in auctions. In general, as was mentioned in 

chapter 3.3.4 Price of electricity, the price is varying and are determined to a day-to-day basis. EIA 

(a, 2019) estimated that the average price of electricity (including residential, commercial and 

industrial use) was approx. $10,5 cents/MWh for 2018. However, it forecasts that average 

electricity prices will fall 4,2% from 2018 to 2022 due to ‘customer rebates from lower utility taxes 

associated with the Tax Cuts and Jobs Act of 2017, lower construction and operating costs of some 

new fossil and renewable plants, and the subsequent retirement of plants that were relatively 

more costly to operate’ (EIA a, 2019, p. 98). Thus, one of the main reasons for the average price 

decrease is the widening of the energy mix and the use of other sources for power generation. 

Speaking about the costs of renewables, IRENA’s Renewable Energy Report (2017) estimates that 

the cost of RE will be cheaper than fossils fuels by 2020. Fast growth, increased investment, bigger 

farms, and new technologies and markets are supporting the price decrease of RE globally. In 

addition to that, the generating prices of auctioned offshore wind projects fell by 22% globally 

during 2016 (IRENA, 2017). Also, during 2017 and the first half of 2018, Germany and the 

    
Figure 16: Potential levelized cost of OW project, €/MWh, Source: De Pee, 2017 

Figure 16: Potential levelized cost of OW project, €/MWh 

, Source McKinsey & Company, 2017 
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Netherlands awarded for the first time ‘zero-subsidy’ auctions, while in Denmark prices decreased 

around 30% (NREL, 2018; IRENA c, 2018). Even in the USA, the awarding bidding for Vineyard Wind 

project was 18% lower than analysts were anticipating, costing $74-per-MWh for the first phase of 

the project (Efstathiou, 2018). Hence, the cost reduction of the renewables leads to the 

deployment of these sources and consequently to a price decrease of the electricity that is 

generated. 

On the whole, the authors tried in this section to outline the American economic environment, to 

understand the economic drivers and the perspectives of the U.S. OWI. Hence, the analysis 

concludes that the U.S. OWI is operating in a favorable macro-environment, although the 

challenges and risk that the U.S. and the global economy are facing due to the economic 

slowdown, trade tensions, and the rising debt. The favorable surrounding status boosts the 

development of the offshore industry and vice versa. The OWI can play a huge role on the further 

expansion of the U.S. economy, as can generate local and international benefits by offering clean 

and abundant energy, creating new job positions, developing industries and consequently creating 

sustainable wealth. A great example of the industry’s capabilities is the EU, where the market of 

OWE is mature enough to generate significant profits (both economic and social) for the 

stakeholders. Finally, this section also focused on another important economic aspect of the OWI, 

which is the falling costs. Falling costs are driven by the advanced technology, process 

standardization and specialization of the industry. Also, due to falling costs, OWE is becoming 

more and more competitive about other forms of energy and consequently more affordable for 

commercialization.  

4.3.4 Environmental policies and regulations 

The global concern for climate change is one of the most important drivers of the worldwide 

development of OWI in terms of energy production without GNG emissions or any other 

environmental pollution. Putting it simply, not developing RE sources-such as OWE-leads to 

increased burning of conventional fuels to satisfy the electricity demand. The extraction and 

burning of fossil fuels contribute to the increase of GNG emissions. In addition, the burning of 

fossil fuels results in air pollutants, which are responsible for negative economic and 

environmental effects, including ‘the degradation of lakes, streams, and forests from acid 
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deposition; elevated levels of mercury in fish and other wildlife; and human morbidity and 

mortality from poor air quality related to ozone and particulate matter’ (NYSERDA, 2018, p. 23). 

The Lawrence Berkeley National Laboratory quantified the potential environmental benefits of 

1MWh of offshore wind avoids 800kg of CO₂ (Mills et al., 2018). In addition to that, the U.S. 

Environmental Protection Agency (2016), monetarized the deployment of 2,4GW of offshore wind 

would benefit $1,9 billion based on ‘social cost of carbon.’ Moreover, conventional power plants 

are using billions of gallons of water for cooling, cleaning or producing electricity, which leads to 

water pollution. Thus, AWEA (a, 2019) estimated that in 2017, wind energy generation reduced 

water consumption by approximately 95 billion gallons. Under that perspective, it causes no 

surprise the fact that states have set ambitious goals for reducing GNG emissions through RPS 

targets, as was analyzed in Political and Legal Aspects. Therefore, RPS policies and regulations 

support the development and future deployment of OWE industry in the USA. 

On the other hand, the installation of offshore wind turbines is a procedure that creates turmoil in 

the marine environment. Hence, regulatory agencies must consider a range of environmental 

concerns, including the potential impact on the fauna and flora of the area where offshore wind 

farm is going to be installed. For that purpose, the concept of life-cycle assessment (LCA) has been 

introduced. LCA implies that the largest environmental impact occurs during the manufacturing 

and disposal phase of an offshore wind farm (BOEM, 2017). It also implies that the energy needed 

in the chain of manufacturing a wind facility is recovered in a few months of average activity from 

the wind turbine. 

Additionally, BOEM (2019) staff estimated that the lease process requires up to three 

environmental impact statement over a 7-to-9 years frame (Figure 12, an environmental review-

analysis and an environmental impact statement are needed during the planning and the site 

assessment phase respectively). Further, to better understand and evaluate the environmental 

impact of OWI in the USA, except BOEM, other institutions and federal/state agencies as well are 

conducting researches regarding the environmental impact of OWE in the natural environment. 

The most important is the NOAA (National Marine Fisheries Service), which examines the potential 

impacts on marine species (DOE, 2015); Energy Department and Pacific Northwest National 

Laboratory developed Tethys, a database that archives results of environmental monitoring and 

research efforts on ocean energy development worldwide (EERE a, 2019; EERE c, 2019); the 
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Biodiversity Research Institute studied the wildlife distributions, densities, and movements on the 

mid-Atlantic Outer Continental Shelf between 2012 and 2014 to provide regulators, developers, 

and other stakeholders with information that can be used to identify important wildlife areas, data 

gaps, and approaches for collecting and incorporating natural resource data into decision-making 

(ibid); Oregon State University developed a fully integrated sensor array monitoring system for 

monitoring avian and bat collisions with offshore wind turbines (ibid); and several developers and 

environmental organizations reached an agreement on protective mitigation measures during 

specific periods of marine species migration (DOE, 2015).  

All in all, the growing concern for climate change strongly affects and drives the development of 

alternative energy sources, like OWE. The benefits for the environment are distinct, and each state 

has already set ambitious targets for reducing (if not eliminating) GNG emissions. However, the 

deployment of offshore wind should not be in favor of the environment. Thus, various 

organizations and agencies are conducting reports and provide valuable information that BOEM is 

taking into consideration in order to approve a site for offshore wind development. The 

assessment is continuous as the goal is the generation of clean energy protecting flora and fauna. 

4.3.5 Social & public opinion aspect 

Public opinion and support are critical factors for the successful deployment and development of 

OWI. This the reason why developers and other stakeholders within the offshore wind sector are 

making publicly known the benefits of the industry. Although the concept of the eco-friendly 

industry can be attributed to offshore wind, there are cases where local communities were against 

and finally achieved to block the whole project. In the USA we have the example of the Cape Wind 

project, which was eventually blocked by the opposition of the local community, lobbyists, and 

legislators (Firestone & Kempton, 2007). The main concerns that can generate a vigorous 

opposition are the physical and environmental attributes, aesthetics, and electricity rates 

(Firestone & Kempton, 2007; Bush & Hoagland, 2016; Ellis et al., 2007). Therefore, today is more 

critical than ever to provide a complete understanding of both negative and positive impacts.  

Moreover, public concern for both environmental and health issues is shaping position towards 

the offshore wind. Currently coal, natural gas or nuclear plants are causing significant air and 

water pollution, which in turn is linked among others with cancer, breathing problems, heart 
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attacks, and neurological damages. Also, conventional energy sources (coal, gas, nuclear, fossil 

fuels, etc.) are using tremendous quantities of water, while coal mining and natural gas drilling 

pose significant water pollution. Offshore wind technology, on the other hand, does not pollute 

drinking water system. As regards the not-in-my-backyard effect (noise and visual impacts), which 

is by far used by the opposition parties of OWE, is considerably reduced as installation technology 

is progressing and there is the ability to install turbines in greater distance from the coastline (De 

Pee, 2017). Furthermore, Bush (2016) found that there is neither impact on property values in 

coastlines where turbines are operating nor decrease on tourists. 

On the contrary, the British Wind Energy Association noted that 30.000 tourists visited one UK 

wind farm within its first six months of operation (ibid). Finally, we need to include the economic 

benefits that stem from the deployment of offshore wind technology. Firstly, as was mentioned on 

the ‘U.S. OWI potential growth & impact’ section, various estimations predict the creation of 

thousands of new jobs in OWI, giving opportunities for career development and contributing to 

the growth of the local economy. Secondly, the deployment of OWE is expected to reduce the 

electricity price in the USA for both households and businesses (see chapter 4.3.3 under Economic 

growth-Cost & pricing trends). 

All in all, public perception may differ from that of scientists and analysts creating additional 

complexity-and sometimes obstacles-in deployment of OWE. Hence, public support is more than 

essential for successful implementation of offshore wind. It appears that wide-scale offshore wind 

implementation could receive more public support in the USA (Firestone & Kempton, 2007; Bush, 

2016). Public support could be ‘enhanced by a complete understanding of both the negative and 

positive environmental impacts’ (Firestone & Kempton, 2007, p. 1597). To fully-engage public 

opinion requires an open and holistic debate towards the interesting stakeholders regarding the 

project’s impacts on environment/climate, energy consumption and prices trends, and local 

economy. This part concludes that OWE has positive contribution on reducing CO₂ emissions (and 

in general on climate change) on occupational impact, on energy price reduction in combination 

with the technology progress-which allows the installation of offshore wind turbines away from 

the coastline- strengthen the image of offshore wind sector and create a positive aura for the 

industry. Therefore, public engagement and right information assist in changing public perception 
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of offshore wind technology by granting familiarity and knowledge towards industry, resulting in 

social acceptance and positive attitude towards offshore wind power. 

4.4 U.S. offshore wind competitive market position 

Two types of competition within the U.S. OWI can be distinguished- internal and external rivalry. 

Speaking of external competition, we are referring to all the alternative sources of energy that 

electricity market customers are choosing. Hence, OWI has to face conventional energy suppliers, 

such as fossil fuels (coal, oil, natural gas), nuclear power, and other renewable energy sources as 

well, such as solar, hydro, biomass, geothermal, and onshore wind energy. On the other hand, as 

regards the internal competition we are referring to the wind turbines manufacturers and to the 

energy firms that are operating intra-industry, competing for the projects that are available on the 

U.S. offshore wind market. This internal competition mainly depends on the participants’ 

competitive position and bargaining power. 

4.4.1 Competitive rivalry-Threat of substitution 

The liberalization of the energy market in the USA has allowed Utilities, Wholesalers, and Retailers 

to operate and provide energy to their customers. As was analyzed in the section 2.4-Electricity 

market, the U.S. market is very large, and thus many players are operating. This creates huge 

competition and rivalry, not only between the distributor companies but also between the energy 

producing firms and consequently the energy resources that needed to satisfy the demand. Thus, 

in this part the competitive position of OWI’s nearest competitors- and more specifically of natural 

gas, oil, coal, nuclear, hydropower, onshore wind, biomass, solar, and geothermal- will be analyzed 

in order to thoroughly understand the competitors’ positioning in the market and the possible 

alternatives that customers have. 

Natural gas & oil 

Currently natural gas consists of the major and biggest rival of OWI, providing approx. More than 

35% (Figure 5) of the total electricity power generated, consisting of the first source of electricity 

power generation in the USA (EIA f, 2019). In absolute numbers natural gas provides 1,468 trillion 

kWh (35,1%)- total U.S. production was 4,18 trillion kWh of electricity (ibid). Natural gas 

experienced the biggest production increase of all fossil fuels since the 90s, driven mainly by the 

increased domestic consumption, particularly in the industrial and electric sectors (ibid). This trend 
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is expected to continue the next decade, according to Annual Energy Outlook (AEO) 2019, 

although the natural gas used for electric power generation will increase at a slower rate than in 

the industrial sector. This growth is supported on the one hand by the scheduled expiration of 

renewable tax credits in the mid-2020s and the retirement of the coal-fired and nuclear plants the 

next decades (ibid). However, the lower rate could be attributed to the increased used of 

renewables sources, like offshore wind (Figure 17). Furthermore, EIA (a, 2019) foresees that the 

price of natural gas would decrease, which in turn is another favorable reason for natural gas 

extensive use. However, it has to be underlined that price projection, especially in fossil fuels, is 

highly uncertain as it is based on assumptions of technology evolvement and demand trends in 

domestic and export markets, as ‘to satisfy the growing demand for natural gas, production must 

expand into less prolific and more expensive-to-produce areas, putting upward pressure on 

production costs’ (EIA a, 2019, p. 74).  

As regards the petroleum as an electricity source, it is generally used for short periods, principally 

during peak times (EIA, 2017), generating 25 billion kWh (0,6%) (EIA f, 2019).  The use is quite 

limited due to high prices of petroleum relative to other fuels, environmental restrictions and 

lower efficiency (EIA, 2017). Therefore, it does not comprise a serious thread for OWI.  

 

 

 

 

 

 

 

 

Special reference has to be made on the fact that oil and gas in some cases are extracted offshore. 

This means that the oil and gas industry are competing with offshore wind for areas to deploy 

projects. The areas for drilling platform installation for offshore oil and gas extraction are common 

  

Figure 17: Electricity generation from selected fuels, Source: EIA a, 2019 

Figure 17: Electricity generation from selected fuels 

, Source EIA, 2019. 
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with areas for installing offshore wind farms. Also, due to similarities in offshore wind installation 

and offshore oil and gas extraction, these industries have to compete with each other for offshore 

equipment and expertise of experienced professionals. Finally, it has to be underlined that several 

advantages that the oil and gas industry has over OWI in terms of storage and support. Offshore 

oil and gas industries are mature enough not to rely on subsidies and thus, can operate and be 

profitable without the support of governmental assistance. 

On the other hand, OWI is highly dependent on these subsidies in order to develop, as it is at the 

first step of its evolution. As for store capabilities, oil and gas have the availability- due to the 

nature of their products- to store petroleum and gas and to provide them when demand in the 

market is high enough, whereas OWI is providing the generated electricity immediately to the grid. 

However, someone can argue that wind energy is plentiful, clean, produces no GNG emissions and 

consumes no water, while gas and oil are finite and their ecological footprint is harmful. 

Coal and nuclear power 

According to Figure 5 (EIA f, 2019), primarily the amount of electricity in the USA is generated 

cumulatively from coal and nuclear power plants. To be more specific coal and nuclear power 

counted for 27,4% (1,146 trillion kWh) and 19,3% (807 billion kWh) respectively of the total 

electricity generated in the USA for 2018 (EIA f, 2019), consisting strong competitors of the OWI. 

Starting from coal-fired generation capacity, the fuel mix in the electric power sector has changed 

significantly since the mid-2000s, when coal was the dominant generation fuel- in 2017 the coal-

fired generation level was only 3/5 of its peak in 2005 (EIA a, 2019) while in 2018 coal 

consumption recorded a 4% decline from 2017 reaching at the lowest level since 1979 (EIA c, 

2018). Additionally, from 2015 natural gas replaced coal as the dominant electricity generation 

fuel (EIA a, 2019). One of the main drivers of this radical swift is the price of coal in comparison 

with natural gas. Natural gas prices have remained low, which allowed keeping the costs of gas 

generated electricity competitive about generation from coal (EIA c, 2018). Other reasons are the 

age of generators-old and non efficient- changes in regional electricity demand, increased 

penetration of renewables in the fuel mix and environmental concerns, which led to the 

adaptation of regulations for stricter emissions standards like Mercury and Air Toxic Standards 

(MATS) in April of 2015 (EIA c, 2018). However, President Trump announced his intention to force 

regional grid operators to buy power from coal and nuclear plants, which have been struggling to 
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compete with natural gas and renewable energy sources for years (Economist, 2018), providing 

them one indirect subsidy in order to save (mainly) the coal industry. The President’s proposal 

could cost $12 billion to the customers and has found until now many skepticisms even by the 

Republicans. As regards now the future of the coal-fired electricity generation, this trend will 

continue the next decades (even with Trump’s intervention), as according to the Reference case of 

the AEO 2019 the electricity generation from gas and renewables will increase significantly over 

the next decade (EIA a, 2019). Overall, it is quite obvious that the rates and use of coal-generated 

electricity are in decline. OWI has the potentials to exploit that fall and gain market share, as the 

deficit from coal must be covered from other alternative sources. 

As for nuclear energy, it can be characterized as a clean source of electricity supply due to its low-

carbon emissions (IPCC, 2014). Nuclear- generated power plays a major role in the USA, as the USA 

is the world’s largest producer of nuclear power, generating more than 30% of global nuclear-

generated electricity (World Nuclear Association, 2019). The use of nuclear power is widespread in 

the U.S., due to government support and policies which paved the way, since the late 1990s, 

resulting in significant growth in nuclear capacity. Consequently, today the USA has 98 nuclear 

power reactors, in 30 different states, operating under 30 different power companies (ibid) 

producing more than 19% of the country’s generated electricity-as mentioned earlier. Moreover, 

there are many plans for creating new reactors. However, only two new reactors are planned to 

come online until 2021 (ibid). This is also reflecting the aloofness of the public opinion against 

nuclear power, especially after the Fukushima’s nuclear disaster of 2011, which according to 

Joskow and Parsons (2012) contributed to a reduction in future trends in the expansion of nuclear 

energy.  

Furthermore, EIA (a, 2019) forecasts in its Reference case that from 2021 and on, when the two 

new reactors will be added, the new nuclear capacity generation will decline steadily and stabilize 

to 17% of the total electricity generation for the next decade due to capacity retirements and 

derating of some reactors. The projected decline is driven ‘by declining revenues resulting from 

low growth in electricity load and increasing competition from low-cost natural gas and declining-

cost renewables’ (EIA a, 2019, p. 106). Although the average nuclear generation costs have fallen 

15% since 2012 (from $40/MWh to $34/MWh in 2017- market prices are around $35-$40/MWh, 

which leaves very limited, if not at all, marginal profits to nuclear operators), still nuclear power 
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plant operators are facing difficulties with competing gas and RE sources (World Nuclear 

Association, 2019). The basic problem is the low natural gas prices, which allow undercutting 

electricity prices to levels that nuclear-generated electricity cannot match (ibid). A second issue 

that they are facing is the federal subsidies (PTC and ITC) that wind generators are receiving, 

coupled with wind generators priority access to the grid when there is oversupply (ibid).  

Overall, the opinion of the authors is that nuclear-generated electricity is a strong competitor and 

alternative of the OWE, even though it is struggling to compete with gas and other renewables. 

Nuclear and offshore wind are facing the same problems right now regarding the costs-both are 

more expensive than natural gas and other sources of renewables. Also, the future of both 

industries is based on assumptions regarding technology development. Both industries are 

expecting a technological boom that would allow them to reduce the costs and compete for 

cheaper energy sources. Finally, both nuclear and offshore wind has the advantage of ‘clean 

energy source’-in terms of GNG has emissions- and of the efficient and reliable electricity 

generation. What makes a huge difference and could give a strategic advantage to the offshore 

wind is the public opinion. The public opposition against nuclear power could force the 

surrounding political environment to prefer offshore wind instead of nuclear power. 

Onshore wind  

In the USA, wind energy contributes 6,6% (275 billion kWh) of the overall 2018 electricity 

production (EIA f, 2019). The USA is the second largest wind market in the world, after China, and 

saw an increase in the new capacity of 7,6 GW in 2018 (WWEA, 2019), noting an 8% increasing and 

reaching 96.433MW of cumulative installed wind capacity (AWEA b, 2019). This capacity is more 

than doubled since 2010 (Figure 18) and is enough to provide electricity to 30 million U.S. 

households (ibid). The latest data shows that the first quarter of 2019 the USA added another 

841MW capacity, indicating a strong growth trend. Thus, there are more than 56.600 turbines 

operating in the USA (from them only five are offshore) with a combined capacity of 97.223MW 

(only 300MW are offshore), operating in 41 states, Guam and Puerto Rico (Figure 19) (AWEA c, 

2019). Considering that only one 30MW offshore wind farm is operating in Long Island, can 

conclude that the vast majority of the wind-generated electricity is coming from the onshore wind 

industry. 
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Figure 18: Cumulative US Wind Capacity, Source: AWEA c, 2019 

Figure 19: Cumulative US Wind Capacity 

, Source: AWEAc, 2019 

    
Figure 19: Wind Capacity by State, AWEA c, 2019 

Figure 18: Wind Capacity by State 

, Source: AWEAc, 2019  
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Onshore wind is the closest form of energy to offshore wind and thus, the closest competitor and 

substitute, as they share identical technology. The differences are in the complexity of installation 

and maintenance, and the costs-OWT requires higher investments-and in the project sizes. To be 

more specific, larger turbines can capture wind energy more efficient, as the surrounding natural 

environment (buildings, trees, mountains, etc) affect the wind speed. Thus, the speed of the wind 

is usually higher in completely open spaces- that is one of the reasons to go offshore. Stronger 

wind speed can generate more energy per unit installed, hence reducing the cost of energy 

generation. Also, operating in the sea gives the opportunity of installing bigger turbines with 

higher capacity. Inland, due to finite space and to aesthetic reasons, is almost impossible to install 

equivalent size turbines as in offshore. Finally, the biggest part of the U.S. population is located in 

the coastlines, which makes easier energy distribution to big population centers (World Population 

Review, 2019).  

On the other hand, onshore does not face the challenges that offshore deployment faces, and 

especially the operation in extreme marine conditions. Furthermore, the costs are lower in the 

onshore wind industry, as the sizes and capacity are lower as well, and also because of the know-

how during all these years. In conclusion, the authors believe that onshore wind and its potential 

consists of a serious rival and the closest substitute energy source for OWI. Hence, operating 

within the wind sector, with similar characteristics and technology will force the two industries to 

compete for akin resources (e.g., technical stuff with competent skills) and for the same market 

share in order to strengthen its additional development and profit. 

Other renewable energy sources (Solar, Hydropower, Biomass, Geothermal) 

As for the other renewables, these industries are offering clean energy and thus, can be 

considered as a potential thread for OWI, as these sources and offshore wind are competing for 

the same market share and customers. Hydropower contributed 7% (292 billion kWh) of the total 

generated electricity, while solar, biomass and geothermal generated 1,6%, 1,5% and 0,4% 

respectively (EIA f, 2019). Cumulatively, they generated a significant rate of 10,5% or 435 billion 

kWh of electricity (ibid).  

Starting from solar power, it can be said that the solar electricity generated capacity has boomed 

during the last years- it has risen from 314.000 kW (0,1% of the total generated electricity) in 1990 
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to 31 million kW (1,6%) at the end of 2018 (EIA f, 2019). Moreover, the strong growth will 

continue, as EIA (a, 2019) predicts in its annual energy outlook 2019 that the capacity of solar 

photovoltaic increases by an average of 8% annually. The growth is driven mainly from the 

continuing cost decrease and ITC. However, ITC will be valid until 2024, but the growth will 

continue to be strong until 2030 (and even further until 2050) due to the rate of cost decrease, 

which will be the fastest than any other source (EIA a, 2019).  

Regarding power produced by biomass, the USA is second in terms of generating capacity behind 

China (IHA, 2018). Speaking of hydropower, it generates the highest portion of all renewables, as it 

contributes 7% (292 billion kWh) of U.S. electricity (EIA f, 2019). Nonetheless, despite the fact that 

hydropower industry noted high growth over the past years, ‘the factors that led to its historical 

growth rates are different than the contemporary opportunities and challenges the industry is 

facing’ (DOE a, 2016, p. xvii), implying that hydropower industry is facing uncertainties-challenges 

regarding the water availability in the future, innovative and technological advances in project 

development methods, inefficiencies and overlaps in the regulatory framework, and inherent 

market challenges (ibid). The magnitude of these challenges will affect the development costs, 

timelines, and financing options of the hydropower industry, and consequently the future growth. 

The Reference scenario of hydropower Vision (DOE a, 2016) indicates that the industry will have a 

capacity of 120GW by 2030 from 101GW that has today, losing a significant share that possesses 

today. Finally, geothermal-generated electricity covered 0,4% (17 billion kWh) of the electricity 

demand in 2018 (EIA f, 2019; BP, 2019). Although the USA is leading the world in amount for 

electricity generated by geothermal energy, it is difficult to imagine a future where geothermal 

energy will be a major source of electricity generation. Thus, we do not consider it a serious rival 

or substitute for OWI. 

In conclusion, the U.S. electricity market can be characterized as a competitive market, where 

existing players are strong and can provide alternative sources of energy. Thus, OWI has to 

compete fiercely in many cases for the same resources, equipment, expertise professionals, 

customers, capitals and space. This analysis implied that the most dangerous and closely related 

industries are natural gas and onshore wind, in the first place and solar as well. Coal and 

petroleum seem to lose ground in the energy mix, creating space for new players that have to 

cover the vacuum. Also, nuclear power, despite the strong current position, seems to remain 
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behind in the future energy mix due to poorer public perception and to the risk of an accident. 

Finally, as regards the rest of the renewables energy (except solar), they are small players, but 

they are focusing on the same customers and competing for the same market as OWI, creating 

more competition especially in the initial entry steps. 

4.4.2 Barriers to entry 

To enter in U.S. offshore wind market, several barriers must be overcome. The new players that 

want to operate in this new market- energy firms, OEMs- need to assess the difficulties and 

obstacles that exist. In this part, we analyze another element of Porter’s 5 Forces model: the entry 

barriers. No specific perspective is taken (e.g., energy firms or OEMs point of view) rather this part 

analyzes the obstacles that prevent the full deployment of the OWI. Thus, the authors choose to 

break down the entry barriers into three categories: cost competitiveness, technical and 

infrastructure, and regulatory. 

To begin with cost barriers, capital costs for offshore wind project are high. U.S. OWI is an 

immature industry, and its cost is considerably higher than in other industries because of the 

narrow deployment and little experience. This has not allowed the full realization of the learning 

curve, by which the costs in a new industry fall as the quantity increase. The higher costs arise 

from ‘offshore turbine support structures, offshore electrical infrastructure construction, the high 

cost of building at sea, O&M warranty risk adjustments, turbine cost premiums for marinization, 

and a decommissioning contingency’ (NREL, 2010, p. 72). Also, higher costs have a direct impact 

on the price of offshore wind-generated electricity, as the cost of the offshore wind-generated 

electricity is higher than any other source- as was also mentioned earlier in Cost & pricing trends 

under chapter 4.3.3 Economic growth- creating another obstacle to the full adoption of offshore 

wind technology. 

The second category of entry barriers includes the technical and infrastructure issues that U.S. 

OWI faces. The current technology is still immature and creates an additional obstacle to industry 

growth. Technology innovation will potentially lower costs, increase productivity, expand the 

resource area, solve regional deployment issues and mitigate the known environmental impact 

(NREL, 2010). However, to reap the full benefits of a breaking-through technological innovation 

requires high up-front investments and long timelines. What is more, the required infrastructure 
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to install offshore wind farms, such as purpose-built ports and vessels, does not exist in the USA 

(Navigant Consulting, 2014). Also, there is neither sufficient capability of domestic operation and 

maintenance to support the high growth of the domestic OWI (ibid). Other countries that have 

these capabilities, could not support as Jones Act legislation limits the ability of foreign vessels to 

operate in U.S. waters by requiring ‘‘all goods transported by water between U.S. ports be carried 

on U.S.-flag ships, constructed in the United States, owned by U.S. citizens, and crewed by U.S. 

citizens and U.S. permanent residents’ (de Wit et al, 2018, p 4). Furthermore, the vast majority of 

the parts used in building offshore wind turbines are not manufactured in the USA. Thus, the 

absence of domestic manufacture industry results in the lack of experienced professionals in 

manufacturing, construction and maintenance operation (ibid). Overall, technical and 

infrastructure challenges can be overcome with enough demand for offshore wind. 

Last but not least, in section 4.3.1- Political and legal aspect was highlighted the lack of 

commitments to specific targets and timelines-especially in federal level-regarding the regulatory 

framework (Snyder & Kaiser, 2009). One of the major obstacles is the long-term planning process 

(NREL, 2010). BOEM estimated that the lease process might require seven to nine years, as several 

federal and state entities and agencies have authority over siting, permitting, and installation of an 

offshore wind project (Navigant Consulting, 2014). Also, regulatory entities must consider the 

impact of offshore wind facilities to the ecosystem, as well as competing for human activities such 

as fishing, shipping, and military activities (ibid). Also, public opposition may appear, creating 

another constraint, in cases where offshore wind facilities are near the shore and could have a 

visual and environmental impact (ibid).  

4.4.3 Bargaining power of customers 

According to Porter’s Five Forces framework, customers’ weak bargaining power makes the focal 

industry less competitive but increases profits for the sellers (Porter, 1980). Thus, it is necessary to 

analyze the bargaining power of customers in order to fully understand the drivers of decision 

making regarding the purchase of the electricity market and how the customers can affect the 

emerging OWI. In this report, the authors consider as customers the electricity suppliers-Utilities, 

Wholesalers and Retailers as was analyzed in section 3.3 Electricity market- which eventually 

distributes the purchased electricity energy to other industries and private households. Speaking 

of the electricity market in the U.S., it is highly fragmented as overall more than 2000 companies 
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are operating and providing electricity to industries and households, with utilities consisting the 

majority of these firms (EIA c, 2018). Furthermore, the demand for electricity is said to be inelastic 

in both short and long term (Deryugina et al., 2016; Wade, 2003), implying that buyers are price 

insensitive since the demand for electricity is constant. In terms of substitute products available, it 

can refer only to alternative sources of generation. However, buyers and consumers will continue 

to buy electricity independently of the generated source due to the importance of the electricity, 

to increased demand and instability of supply. Thus, someone can argue that the bargaining power 

of customers is low, making the industry more attractive. 

As concerns, the offshore wind, currently only Block Island wind farm is operating, which is owned 

by Deepwater Wind (acquired by Ørsted in 2018) (Deepwater Wind, n.d.). Thus, no other utility is 

operating in the U.S. OWI. However, according to the expected project pipeline from NREL (2018) 

big players including Eversource, Equinor, Alpha Wind, & Ørsted are planning to develop offshore 

wind farms by 2023, as 1.891MW are in the permitting phase; 14.585MW in site control phase; 

and 8.934MW in planning. After the merger of Ørsted and Deepwater Wind, the new entity 

(including partnerships) is expected to be the biggest developer and owner of offshore wind 

capacity in the USA by 2023, generating more than 50% of the offshore wind-generated electricity 

(NREL, 2018). 

Various factors have the power to determine and influence the electricity purchase decision-

making process. To begin with, the first factor is the availability (in terms of supply and demand) of 

electricity power. Electricity has not the ability to be stored with the current technology. Thus, we 

are dependent on the system’s ability to generate from various sources and transmit -distribute 

the electricity power to the end users, assuring the efficiency and regularity of the power supply. 

Secondly, costs- including costs of installation, of generation, of distribution and operation- play an 

important role in purchase decision making of electricity power. Finally, environmental concerns 

are also very important factors, especially when State and Federal requirements for more 

utilization of clean energy and reduction of air pollution emission take the form of regulation. 

These factors lead to changes in the mix of energy sources for electricity generation, forcing 

utilities to use various technologies in order to meet these factors. 
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From the previous analysis, the authors can conclude that electricity purchase decision making is a 

multi-factor process. However, these factors can be categorized under three wider groups, 

including (1) Competition, (2) Security of the supply, and (3) Environment (Figure 20). Starting with 

the competition, it is evident that increasing competitiveness of energy mix through the utilization 

of different energy sources and technology leads to decrease overall costs of electricity-including 

both generation and O&M costs (EIA a, 2019; Amin, 2015). Also, the value created from the cost 

reduction of electricity through the deployment of various sources can also increase economic 

competitiveness, as goods can be manufactured at lower prices, and thus increasing profits and 

economic activity (World Energy Council, 2016). Thus, the competitiveness of sources in terms of 

availability, efficiency, and costs is a vital factor that utilities must consider when decisions are 

taken.  

As regards the security of the supply, this is another crucial factor that needs to be weighted. 

Security of the supply can be achieved by diversifying the energy mix, ideally consisted of 

renewables combined with conventional energy sources (DOE b, 2017). This diversification 

provides a safety net against disruptions ‘that might affect any particular type of fuel; disruptions 

could occur concerning fuel production or transport to the generators’ (DOE b, 2017, p. 100). 

However, to date renewables cannot function as the main source of power due to technical and 

technological challenges- unstable demand, weather conditions, capacity & storage factors- thus, 

    
Figure 20: Categorization of factors influencing decision making process for electricity purchase, Own composition 

Figure 20: Categorization of factors influencing decision making process for electricity purchase 

, Own composition 



Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

72 
    

concerns over demand and stability of supply is another key factor considered. Finally, utilities 

(and not only) are fully conscious of the environmental impact of producing electricity power from 

conventional sources such as fossil fuels, as the combustion of these sources generates air 

pollution emissions. Hence, both Federal and State authorities have adopted regulations for the 

reduction of GNGs, binding utilities to deploy cleaner energy and technology in their electricity 

generation procedure and to change their energy mix. Therefore, the environment is a significant 

criterion that utilities need to deal with in the decision making process seriously. Overall, utility 

companies that desire to operate in the electricity supply market need to base their decisions on 

balancing that three-competition, the security of supply, and the environment- dimension in order 

to satisfy their customers’ energy needs and increase their profits. 

4.4.4 Bargaining power of suppliers 

Speaking of the bargaining power of suppliers, the authors consider as suppliers the turbine 

manufacturers because they are the ones who are supplying wind technology and manufacture 

the means for generating offshore wind electricity. Under Porter’s Five Forces model, suppliers’ 

bargaining power means that these stakeholders have the power to increase prices, and reduce 

quality, and negotiate different terms of delivery, thereby reducing the profitability of the industry 

(Porter, 1980). Currently, there are several turbine manufacturers (OEMs) that operate in both 

onshore and offshore wind industries, providing holistic wind power solution (in terms of 

manufacturing and service). According to FTI Consulting (2018), Vestas is the leading company 

globally in terms of both cumulative capacity and market share, followed by Siemens-Gamesa 

(SGRE), GE, Enercon, and Goldwind (Figure 21 & Figure 22). However, regarding OWI, SGRE sold 

2,7GW worth of offshore turbines worldwide for 2017, followed by China’s Seawind (0,56GW), 

German Senvion (0,44GW) and a few smaller Chinese OEMs producing for the domestic market 

(Goldwind, Envision, Min Yang, Guodian UP) (IRENA a, 2018). Also, NREL (2018) estimated that 

SGRE (46,2%), MHI Vestas (21,4%) & GE (18,6%) are expected to capture more than 85% of the 

known future pipeline globally. Finally, as regards the USA, MHI Vestas holds the biggest share of 

the market (39%) for 2017, followed by SGRE (25%), GE (23%), Nordex Acciona (12%), and 

Goldwind (0,5%) (IFT Consulting, 2018). 
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From the above analysis, someone could easily argue that the number of qualified suppliers is 

quite narrow, especially if we take into consideration that the Chinese OEMs are basically 

excluded from the U.S. market due to Trump’s Administration tighter restriction for foreign-mainly 

Chinese- investments in sensitive industries, such as manufacturing and energy sector (Reuters b, 

2018). Thus, the remaining-or some of them- OEMs can create a narrow cluster of firms, 

dominating in the market and enhancing their bargaining power. OEMs’ bargaining power can also 

strengthen from the fact that the switching costs among alternative manufacturers are 

significantly high, since specialization, used technology, and provided service from OEMs are 

important factors for smooth operation and performance of the industry (Edwards, 2011). Hence, 

 

  
Figure 21: Cumulative Capacity MW to end of 2017, 

So

urce: FTI Consulting, 2018 

Figure 21: Cumulative Capacity MW to end of 2017 

, Source: IFT Consulting, 2018, Own composition 

Figure 22:  Annual Share 2017, Source FTI Consulting, 2018 

Figure 22: Annual Share 2017 

, Source: IFT Consulting, 2018, Own composition 
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many buyers do not switch manufacturer but extend the contract for further support and 

provision of services (Edwards, 2011). Furthermore, the OWI is only a part of the operations of the 

OEMs, as was presented in the above graphs. With other words, OEMs are currently operating in 

the onshore industry as well- which is a more mature industry, with a lower capital cost. Thus, 

suppliers can accept a higher level of risk of losing a buyer, which in turn enforce their bargaining 

power. Finally, the importance of the suppliers’ product for the buyers (since without wind turbine 

cannot be produced electricity) and the difficulty of finding a substitute product, reinforce even 

more the bargaining power of the suppliers in OWI.  

On the other hand, even though that Porter’s Five Forces framework indicate that suppliers have 

substantial bargaining power within the OWI, for all the reasons mentioned above, it is not on 

suppliers’ interest to increase their offered prices. Current active global and local players are 

competing for every announced project in the USA, increasing the supplier’s competitiveness. 

Winning a contract for an offshore wind project in the U.S. allows the OEM to be more involved 

into development, testing and consequently improvement across the entire value chain, 

considering the importance, size and challenges that the U.S. market offers. Therefore, someone 

could easily argue that because exactly of these characteristics, the U.S. offshore wind market can 

attract new players who can differentiate themselves in terms of the provided offshore technology 

(e.g., Offshore technologies suitable for deeper water, or different foundation), reducing, thus the 

bargaining power of the current suppliers within U.S. OWI. These new players could potentially 

emerge from the local offshore oil industry, exploiting the proximity of operations of offshore oil 

and gas drilling and offshore wind installation. These companies have big experience form 

offshore oil drilling and know better the geomorphological structure of the U.S. seabed, thus could 

potentially provide more efficient solutions. 

5. Future of the offshore wind industry in the USA 

In order to gain an understanding of what to future could look like, the authors have used their 

analysis of the offshore wind industry to present three different scenarios: Fully Deployment, 

Moderate Deployment, and Low Deployment. While these scenarios will give the readers an 

understanding of the possibilities what the future offshore wind industry might hold, they are all 

subject to a certain degree of uncertainty. The projections and scenarios are affected by several 
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events that might shape the energy markets, as well as future developments in technologies, 

demographics, and resources that cannot be foreseen with certainty. It should be stressed that 

the aim for the scenarios is not to predict what will happen, but rather to give insights of what 

may happen based on the authors own perception that we have gathered through scientific 

assumptions and data collected.  

In order to secure that the insights presented can be compared across the different scenarios, the 

authors have developed a framework that will look at the same factors across each scenario. The 

framework will look at two main categories with their own subcategories. 

  

 

 

 

 

 

 

 

 

As seen, the two main factors that shape the scenarios are the Industry Impact and Social Impact. 

The Industry Impact consists of Technology development & R&D, Cost, Growth, and Competition, 

while the Social Impact consists of Political Support and Public Perception. 

Regarding the Industry Impact, the authors have chosen the four subcategories based upon 

relevancy and the impact they make. Technology development is a highly important factor that 

can shape the scenarios. Technology and how it is developed is the base for the industry as a 

whole, as a fast development will result in better technology that has a higher impact on the 

electricity industry and vice versa. Cost and growth are also two very relevant factors that can 

shape the outcome of a scenario, as they both have an underlying influence on not only each 
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other but the industry in general. Lastly, it has been chosen to look at the level of competition to 

gain an understanding of the level of competition that can shape the different scenarios. 

The Social Impact consists of two subcategories: Political support and Public Perception. The 

impact of the political support that the offshore wind industry gets is highly attributing factor on 

how the scenarios are shaped. Either if it is low or high the political support, or lack of it, can 

accelerate and decelerate factors that have an overall impact on the scenarios. The case would be 

the same for public support, as the voice of the people have a big impact on decisions made by 

governments regarding climate change.  

It is important to note that these categories should not be seen as a “standalone” factor, but 

rather as an attributing factor that is influenced by the other factors that come to together in one 

constellation, which is our final scenario. To give an example, the Technology & Development 

factor can to some extent be evaluated on its own. However, it has a direct impact on what the 

cost and growth may look like, as it can be assumed that better technology development can 

increase efficiency and vice versa. 

5.1 Fully Deployment scenario 

The Fully Deployment scenario requires high social and industry involvement. This scenario 

presupposes that both federal and state authorities highly support OWI in the USA, and 

policymakers and the public opinion is positive and receptive to the development of the industry 

on the one hand, and reduced capital and manufacturing costs, boosted innovativeness of new 

technology, and continuously expanding R&D of current technology on the other. 

The Fully Deployment scenario assumes the engagement of industry players into technology and 

innovation at full speed and political support through various policies and regulations that aim to 

ease and further develop the U.S. OWI. Innovation and development of technology generate 

standardization of the manufacturing process (in component level as well as in installation level), 

and consequently the use of the best practices that will offer more economical and efficient 

solutions. As was mentioned in the 4.3.2-Technological development and R&D, designed 

accordingly to PESTEL analysis, the trend within the OWI is to build bigger turbines-with rotor 

diameter more than 200m and height more than 150m- reaching capacities of 11 or more MW in 

order to capture more wind power (increase the generation of energy), decrease the installations 
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required, lower maintenance costs, and consequently lower overall costs. Furthermore, there is 

also significant scope for the industry to innovate in areas such as foundation design, which will 

allow the expansion to deeper depths and the exploitation of more powerful winds. Thus, the 

development of floating offshore installation, of the ‘Twisted Jacket,’ and sanction bucket among 

others, will favor the utilization of more U.S. technical resource areas which are in deep waters. 

Finally, technology development will play a crucial role in costs reductions, which will attract more 

players to compete for a share in the market of the offshore wind. However, the authors also 

believe that because of the increased competition, some key players will be motivated to innovate 

or develop best practices in order to differentiate themselves from the other rivals within the 

industry. 

Speaking of the impact and role that society will play in the future scenario of full deployment, 

someone can argue that their contribution is equally important. To begin with the political 

support, the authors assume that in this scenario both federal and state governments and 

policymakers will prioritize the OWI development heavily by adopting a climate-friendly policy and 

stick to the GHG emission reduction policies, easing the procedures of leasing and permission of 

an offshore project, providing more subsidies, and improving the infrastructure. Additionally, 

policymakers have the power to influence public opinion, enhancing the ‘green’ trend in public 

perception. In this scenario, it is assumed that the public opinion will be fully supportive to the 

OWI, as the need of changing the electricity mix will be higher and also it is expected the 

experience of the previous years from the offshore wind energy deployment to be positive among 

the society. 

5.2 Low Deployment scenario 

The Low Deployment scenario assumes low social and industry involvement. This scenario 

presumes that OWI in the USA shows slow growth as it is not supported by federal and state 

government, public opinion has shifted and is against the industry on the one hand, and high 

capital and manufacture costs, and slower innovativeness and technological developments on the 

other. 

In this scenario, the authors expect that political support- at the federal level- will not change from 

the current apathetic status. Also, it is expected that the current subsidies will not be extended 
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when they will expire and the federal government will provide neither other direct subsidy or 

regulation that can ease the development. Also, the state level support and interest that currently 

exists will dull, as the RPS target may be reached by other renewable resources or the projected 

benefits of the industry deployment will be significantly lower than expected. Also, the public 

opinion will be-at best- uninterested or even against in some cases and will create obstacles to the 

installation of the offshore facilities. Concerning the industry itself in this scenario, the anticipated 

technology development will be very low-barely better than the current- and will not be able to 

contribute to cost reductions. Referring to the costs, the capital and installation costs will be as 

high as they are now, disallowing the mass entry of players in the industry and squeezing the 

profits in unsustainable levels for some companies. Under that perspective, the competition level 

will be low, and maybe there are only a couple of significant players in the market, whose 

intention is the exploration of future markets and strive for strategic opportunities, hoping to gain 

first-mover advantages. 

5.3 Moderate Deployment scenario 

In the Moderate deployment, the authors project the development of OWI with the existing pace. 

In other words, it is expected that insignificant federal support but high encourage by the state 

governments and public opinion as well on the one hand, and relatively cheaper costs- but still 

high enough, and technology development at its own path on the other. 

Considering the analysis of the current market situation, the authors believe that this scenario is 

the most probable scenario regarding the next day of the industry in the USA. This case assumes 

that the political support in the federal level will continue to be the same. In other words, it will 

not be fully supportive nor would impede the development of the OWI. After the expiration of the 

current subsidies, the authors expect from federal authorities to launch other direct or indirect 

subsidies that will provide an aim to the industry. Overall the sum of the actions from federal 

perspective will continue as it is. However, the state authorities will continue to lead the attempts 

and initiatives for OWI development, as they continue to see that the growth of the industry can 

contribute to reaching RPS goals and the contribution to the local society is positive from the 

deployment of offshore wind. Public opinion will be allied in these efforts of the state 

governments, as it is not expected any radical behavioral shift in their perception concerning OWI. 
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Probably the perception will be slightly better as public opinion will be more keen on offshore 

wind in the future. 

Concerning the industry impact, the authors await that technology development will continue at 

the current pace. Consequently, the technology will be better than it is to date making progress, 

however not in the level of achieving break-through outcomes. This will also impact the capital 

and manufacturing costs directly, as it is anticipated that costs will be lower than today but still 

high enough due to inability to fully exploit the benefits of economies of scale and standardization 

techniques. Furthermore, the offshore wind market will attract new players, mainly big 

international firms with a worldwide presence, which can be present in a low profitable but 

strategic important market. Thus, the competition will be higher. 

6. Discussion: the future growth trend of the U.S. OWI 

In this chapter, the authors will discuss and analyze the outcome of the interviews from field 

experts concerning the future trend of the U.S. OWI. Interviewers had been selected due to their 

expertise and knowledge over offshore wind industry that has gained from their experience in the 

field. The authors of this thesis tried to include experts that cover all the value chain of the 

offshore wind industry (OEMs and service providers, offshore wind developers). Field experts’ 

contribution helps the authors to answer the second research question concerning the future of 

the OWI in the USA by 2030, estimating the most likely scenario and evaluating the impact that 

each factor has on the future of the industry. 

To begin with, 3/5 of the interviewers indicated that the most likely scenario was a Moderate 

Deployment scenario by 2030, confirming the authors’ opinion and estimation. Furthermore, 

interviewers also indicated that the most influential factor, regardless of the scenarios, is cost as it 

concentrated the highest score. No surprise from this result considering that the given industry 

requires heavy capital investments and also the cost pressure for cheaper electricity affects the 

deployment level of the focal industry. Surprisingly, the second place took social support, while 

the third came political support with a very small difference. The interpretation of this result could 

be that voters (thus public opinion) have the power to impose a green agenda and to the swift, the 

policies to that direction as social awareness for the environment is growing. Thus, public opinion 

can influence policies. At this point, Mr. Burton argues that Mr. Trump’s support on coal and fossil 
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fuels originates from Rust Belt (parts of the northeastern and midwestern U.S. that often play 

critical roles in presidential elections- source: Abadi & Gal, 2018), where the biggest proportion of 

his supporters is coming from. Thus, according to Mr. Burton, ‘it would be difficult for him to turn 

his back on these industries.’ This is a very important finding, considering that the next 

presidential election is taking place in 2020. Thus, interviewers highlighted the significance of 

these elections, as a change in White House with an eco-friendlier President would give a boost to 

the OWI. Also, was highlighted that public support might play a key role to transition from 

Moderate Deployment to Fully Deployment, affecting Federal government to support the change 

from fossil fuels to green energy- as Mr. Hansen claimed. 

Another useful finding from the interview analysis is that ‘political support’ factor presents the 

lowest fluctuation among all the factors. This result implies that political support is the most stable 

factor affecting the deployment level of the offshore industry equally in all the given scenarios, as 

political support in this early stage of the offshore wind market in the USA is more than essential. 

What is more, technology took fourth place. The authors’ interpretation is that interviewers do 

not expect any radical change in the technology pace the next decade. As was also analyzed in 

chapter 4.3.2 Technological development and R&D under PESTEL analysis, floating platforms 

(which is the most promising technology) is at a very early stage, and full-scale commercialization 

is expected after mid-2020. Finally, concerning the ‘competitiveness’ factor came last. However, 

this does not mean that competitiveness is an unimportant factor. The authors comment on 

competitiveness is that the offshore wind market is not expected to be saturated by 2030. There 

would be some competition- in some aspects high competition, e.g., areas to build offshore farms 

or alternative electricity sources according to PESTEL model- however, not to the point to be 

considered a fully competitive market. 

6.1 Moderate Deployment scenario 

Interviewers chose Moderate Deployment scenario as the most probable scenario for the OWI in 

the USA by the end of the next decade (2030). This choice of the field experts is affected by the 

current situation of the U.S. OWI, as Mr. Andersen- Senior Buyer at SGRE- stated in our interview: 

‘It is still a rather new and expanding industry. I believe the industry will continue growing at a 

steady pace whereas it will take several years before it takes off significantly’. As was discussed 
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earlier, the offshore wind industry in the USA is at an early phase with only one operating 

commercial-scale project on Block Island. However, the expected pipeline consists of approx. 

26.000MW of future projects. This is a good base to start the deployment of offshore wind on a 

bigger scale for the next years. Thus, this explains why field experts are not anticipating the Fully 

Deployment Scenario. It will take some years to establish the necessary foundations in order to 

develop significantly, or it requires an unexpected event that will change the operating 

environment radically. In the next paragraphs, the authors of this thesis will scrutinize each factor 

thoroughly. 

6.1.1 Innovation and Technology factor 

Beginning with innovation and technology, the given scenario predicts that technology will 

continue to develop at its own pace, without any break-through event that could change the 

operating landscape dramatically. This is also what interviewers believe. Overall, they consider 

technological development an important factor that can boost the implementation of offshore 

wind on a bigger scale. Mr. Hansen’s - Global Buyer at SGRE- statement that ‘more technological 

advancement would mean lower cost, which would mean it would be more favorable to switch 

from fossil to renewable energy sources’ is indicative of the importance of technology. On the 

other hand, lower technological development and innovation will potentially decrease even more 

future deployment. Another trend that the interviews revealed is that interviewed field experts 

consider that due to infancy state of the industry there is plenty of space for technological 

improvements. However, it requires support and initiatives from the government as Mr. Andersen 

stated. Considering that Trump’s administration is not favorable against renewable energy 

sources, could potentially explain why a break-through technological advancement is not 

anticipated. Thus, concerning the technology and innovation aspect, the message is more than 

clear: technology and innovation are very important factors for the industry; however, considering 

the general U.S. environment, nothing radical is anticipated. Technology and innovation will 

continue to advance by 2030 and many improvements- such as bigger turbines, higher capacity, or 

technical improvements in specific component- will be introduced but the industry does not 

expect something revolutionary such as new type of foundations or different type of platforms in 

order to achieve the Full Deployment scenario by 2030. 
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6.1.2 Cost factor 

The second factor that the authors wanted to evaluate was cost. The provided scenario forecasts 

that costs will decrease due to technology improvement, experience, and know-how and to the 

increased project number. However, the decrease of the costs will not be significant as the 

industry will not be able to exploit the benefits of economies of scale and standardization 

processes because of the moderate deployment and growth of the market. The interviewers 

consider costing an important factor. Mr. Hansen highlighted that ‘Considering U.S. culture and 

the current president cost would have to be the primary factor,’ while Mr. Hartmann, from Ørsted, 

mentioned that ‘Cost is a very important factor to the U.S. market, together with jobs created.’ 

Also, another aspect that has to be taken into consideration regarding the importance of cost in 

the deployment level of OWI is that it affects the competitiveness of the industry. High 

manufacturing costs can be translated as high electricity cost. Considering that the electricity 

market is highly competitive in term of pricing and alternative sources, as was analyzed in part 

4.1.1 Competitive rivalry-Threat of substitution, gives another explanation of why Moderate 

Deployment scenario is the most probable. 

Concerning the manufacturing sector (OEMs), by 2030 it is not expected any huge cost decrease. 

Mr. Andersen, Global Buyer in SGRE, is trying to shape how this factor will be in the future by 

stating that economies of scale- due to the increase of offshore wind projects- will be exploited, 

but only to some extent. The reason is that the desired standardization will not have been 

achieved until then firstly, because of the insufficient technological progress and secondly, 

because of the industry’s efforts to stand out and attract more customers by developing solutions 

that have to be designed and manufactured for special projects. Thus, this does not allow the 

standardization of the process, as well as to achieve the desired cost reduction. On the other 

hand, as concerns the energy firms (or the offshore wind developers) the cost pressure is already 

presented and is expected to be even bigger in the future considering the projected prices of 

electricity sources that were described in chapter 4.4.1 Competitive rivalry-Threat of substitution. 

Mr. Andersen told that energy firms are already approaching turbine manufacturers with 

advanced sourcing strategies, as the auctioning prices are declining- something that was also 

highlighted in chapter 4.3.3 Economic growth-cost and pricing trends under PESTEL analysis. In 

order to deal with this pressure from their clients and to reduce overall costs, OEMs are increasing 
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turbines’ capacity. However, increasing turbines’ capacity in only part of the solution to cost 

decrease. It will need technology’s contribution or heavier subsidies in order to achieve more 

aggressive cost reduction. Overall, costs are a big issue for the OWI. It is expected to be lower in 

comparison to the current costs, however not to the point that will allow mass deployment. 

6.1.3 Competitiveness factor 

Competitiveness is another factor that the authors would like to analyze and evaluate its impact 

on the industry by 2030. Moderate Deployment scenario requires that the given industry will 

attract some new players, mainly big international companies which would like to be present in a 

relatively new-but with strategic importance (in terms of size, potential, and history)- market or 

companies that want to explore new markets. Thus, the competition will be relatively high. From 

their side, interviewers supported the authors’ claiming regarding the competitiveness. Beginning 

with offshore wind farm developers, Hartmann from Ørsted claimed that competition for tenders 

would be high, as more players will compete for the rights to build wind farms at a certain 

location. Here, it has to be reminded that according to BOEM the licensing procedure can take 7 to 

9 years (see chapter 4.3.1 Political & Legal aspect), which adds another limitation to the 

deployment of new areas. However, this claim is coming in contrast with the authors’ estimation 

offshore wind developers’ market will be highly concentrated, with Ørsted owning more than 50% 

(see 4.3.3 Bargaining power of customers). One possible explanation is that comparing with 

current status- one developer exists- by 2030 there will be more than 5-6 different developers. 

Another possible explanation is that these developers will compete for a low number of projects 

(as requires 7-to-9 years to start building). Thus, the competition will be higher. 

Also, developers also have to compete with other utilities that generate electricity from other 

sources. In section 4.4.1 Competitive rivalry-Threat of substitution, under Porter’s Five Forces 

analysis, was highlighted that electricity market is highly fragmented, consisting by a plethora of 

alternative sources-from which the biggest rivals for offshore wind energy are gas, onshore wind 

energy, and solar. Natural gas, especially, is considered very strong thread due to the decrease of 

the price and to the discoveries of shale gas reserves in the USA, as Mr. Burton-Parts Commercial 

Operation Leader at GE- noticed. Concerning the manufacturing sector of OWI (OEMs), both Mr. 

Andersen and Mr. Hansen- from SGRE both- agreed that competition will be higher due to the 
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increasing demand of electricity, which will be fueled by private households consumption and also 

by other industries (such as automotive). Thus, growing demand will require to be satisfied, and 

therefore new sources will be needed. Finally, the manufacturing sector has also to deal with the 

bargaining power that has over the OWI- as was concluded in chapter 4.4.4 Bargaining power of 

suppliers of Porter’s Five Forces analysis. Therefore, this makes OEMs even more attractive to new 

players. Overall, someone could argue that by 2030, even though the growth of the given industry 

is moderate, the competitiveness in terms of alternative sources, price, windfarms developers, 

utilities, and manufacturers is considered high as new players are anticipated to enter in the 

market. 

6.1.4 Political support factor 

Furthermore, the authors of this thesis asked interviewees to evaluate political support in the USA 

concerning the future of the given industry. Moderate Deployment scenario assumed that as 

regards political support, the Federal government will continue in the same pattern as it is to date-

playing a minor role at best case. On the other hand, OWI will continue to receive big support 

form the States and local governments. Interviewers evaluated political support as a highly 

significant factor for future deployment. All agreed that future deployment of OWI would be 

driven politically in order to reach a mature level, especially considering the current early phase of 

the industry and the high cost. Also, Mr. Burton gave another dimension to political impact, stating 

that ‘I would expect some political resilience to allow the OWI industry to grow as it would make 

other U.S. core industries unstable.’ This comment was something that was not analyzed in this 

thesis. However, it is clear that future deployment will impact other U.S. industries changing the 

balances. Thus, this is an issue that requires a political solution. 

Moreover, it would be impossible for all interviewers not to highlight the current stance of 

President Trump’s policy. Also considering that next Presidential elections are taking place next 

year (2020), this creates uncertainty regarding the next day and the policy framework. If Trump 

achieves re-election for a second term (until 2024- approx. the half of the next decade), then 

interviewers are expecting limited support to renewables- as in the first term (see chapters 4.3.1 

Political & Legal aspects and 4.4.1 Competitive rivalry-Threat of substitution). On the other hand, a 

change on the White House’s tenant with a President that prioritize in her/his agenda the climate 
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change can shifts the surrounding environment, boosting industry’s growth. Overall, the next 

Presidential elections are considered highly important for the future of the given industry, as have 

the power to overturn the current situation to both directions. 

6.1.5 Public support 

Last but not least, the authors asked interviewers to evaluate public support factor. Moderate 

Deployment scenario assumes that public perception will be supportive- might also be slightly 

better as a society will have experienced offshore wind and its impact on the future. The authors 

noticed that public perception is a highly significant factor according to field experts-as was 

mentioned earlier at the beginning of this chapter. Interviewers seem to find a high correlation 

between public opinion and political support-something logical since the public is responsible for 

putting policymakers in office. Thus, it was highlighted the importance for businesses that operate 

in the given industry to affect public opinion. Concerning the future of OWI, interviewers also 

believe that public opinion is ‘pro-renewable energy actively supporting the cause’- as Mr. 

Andersen stated and confirmed the findings from 4.3.5 Social & Public opinion aspect. By saying 

that, the public perception in the USA seems to have changed during the last year and become 

more climate-aware, although it was a slowly shift-as Mr. Burton noticed. However, interviewers 

have the feeling that this perception is not going to be changed in the future- all rated public 

support hypothesis under Moderate Deployment scenario with 8 and 9, indicating strong 

agreement with the provided assumption. Therefore, overall someone can argue that public 

opinion will be supportive by 2030 to renewables-in general- and offshore wind-in specific. 
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7. Conclusion 

This thesis aimed to analyze in depth and holistically the offshore wind industry in the USA and 

examine the potential for further development and deployment. Using PESTEL and Porter’s Five 

Forces models as theoretical framework, the authors of this thesis conducted an 

exploratory/qualitative research method, using empirical data- such as consulting and public 

authorities’ reports; project planning reports; academic papers; articles from newspapers, 

magazines and online; and primary data gathered from interviews with field experts- in order to 

gain insights concerning offshore wind energy industry in the USA. To do so, two research 

questions were developed by the authors regarding the current status and competitiveness, as 

well as regarding the future potential growth of the offshore wind industry in the USA. 

Answering these two questions will enrich the existing academia by providing a holistic picture of 

the factors that shape the surrounding environment of the offshore wind energy industry and 

market in the USA. Also, it will contribute to a better understanding of the current situation and 

status of the given industry, as well as provide insights for the future growth creating a roadmap 

that policymakers, executives, and businesspersons in the offshore wind industry, and academics 

and students can use to gain thorough knowledge regarding this topic.  

To begin with the first question, the analysis in this thesis showed that offshore wind energy 

industry in the USA currently possess a weak competitive position, as it is still immature. Speaking 

of competitiveness, the above analysis revealed that offshore wind industry in the USA could be 

characterized as a highly competitive industry, including plenty electricity suppliers that 

generate/purchase electricity from a plethora of complementary energy sources. Thus, offshore 

wind has to compete fiercely in order to gain an adequate market share. This analysis also 

disclosed that the closest substitutes-thus, rivals- are natural gas, onshore wind and solar. 

However, this report also highlighted that coal, petroleum and nuclear power seem to lag, creating 

opportunities for offshore wind (and for other sources as well). 

Besides, through the assessment of the competitiveness (see chapters 4.4.1 to 4.4.4) it was also 

indicated that offshore wind industry has high entry barriers for new players due to high capital 

costs, to technological issues and lack of appropriate infrastructure to support the mass 
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deployment of offshore wind. What is more, the bargaining power of the suppliers 

(manufacturers) is high creating an additional complication, but on the other hand, the bargaining 

power of the customers (electricity providers and developers) is low, making the industry more 

attractive. 

Furthermore, in order to better understand and obtain a holistic view of the competitiveness of 

the offshore wind industry, the authors examined the surrounding environment where the given 

industry is operating. More specifically, under political aspect (see chapter 4.3.1-Political & Legal 

aspect), this report demonstrated that U.S. offshore wind market is developed due to State-level 

initiatives and actions, revealing an inefficient and uninterested policy in Federal level. Current 

President’s stance against the offshore wind in combination with the lack of a consistent 

regulatory system for offshore wind and the bureaucratic procedures does not create appropriate 

conditions for investors and developers. Thus, State governments are stepping up taking initiatives 

in both the political and legislative arena to stipulate offshore wind investments. 

Moreover, regarding technology development and R&D (see chapter 4.3.2-Technological 

development and R&D), it was underlined the need for optimization the designing and operations, 

developing best practices and standardization of the processes in order to  ‘go bigger and deeper’, 

implying the creation of bigger capacity turbines and the extension of resource areas to deeper 

depths in order to exploit the potentials of U.S. resources and reduce the costs. What is more, this 

report included a brief macro-economic analysis (see chapter 4.3.3-Economic growth), where basic 

macro-data were evaluated. This analysis revealed that the U.S. economy is in a favorable 

position, although some risks underlying- such as global economic slowdown, trade tensions, and 

rising debt. Furthermore, in the same chapter was analyzed the potential contribution that could 

offshore wind deployment offer to the U.S. economy. Thus, offshore wind engagement would 

create thousands of new jobs, would develop new industries, contribute to public treasury by 

paying taxes and, in general, would create sustainable wealth for the U.S. society- and not only. 

Under that perspective, the case of Europe was studied, as an example of a mature market, in 

order to fully comprehend how offshore wind industry can contribute to the economy. Finally, the 

authors also referred to the cost and pricing trends, where the tendency is downward. 
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Another two aspects that were examined as well was an environmental and social aspect (see 

chapters 4.3.4- Environmental Policies and Regulations and 4.3.5 Social & Public Opinion Aspect, 

respectively). Speaking of the former, it can be concluded that deployment of offshore wind 

industry can have a beneficial impact on the environment, as it provides clean electricity. 

However, many aspects have to take into consideration during the operational life cycle of a wind 

farm in order to not hurt the flora and fauna. Finally, public perception plays a significant role in 

the acceptance and deployment of an offshore wind facility. Thus, it is required the correct 

information and engagement of the society in order to achieve a positive public attitude towards 

offshore wind power. 

Answering the first research question brings us to the next topic that this thesis is dealing with and 

concerns the future of the offshore wind industry in the USA and its perspectives by 2030 (second 

research question). By evaluating and analyzing the current status (business environment and 

competitiveness) and the factors that are most influentials, authors were able to draw 3 scenarios 

for the next decade, based on a two-dimensional framework (see chapter 5) which includes two 

categories- Industry Impact (which includes four sub-factors: Technology Development & R&D, 

Cost, Growth, and Competition) and Social Impact (which also includes two sub-factors: Political 

Support and Social Perception). Therefore, from the scrutiny of the above-mentioned factors three 

scenarios came off, according to the level of deployment by 2030 in the USA: (1) Fully Deployment 

scenario; (2) Low Deployment scenario; and (3) Moderate Deployment scenario, which are in-

details described in chapters 5.1, 5.2, 5.3, respectively. 

Subsequently, authors interviewed five field experts-professionals in offshore wind market- in 

order to evaluate each scenario and its factors and eventually choose the most likely. As 

thoroughly as described under chapter 6-Discussion: The future growth trend of the U.S. OWI, 

Moderate Deployment scenario is the most likely scenario for the U.S. offshore wind industry by 

2030, according to field experts. Moderate Deployment scenario assumes that the deployment 

level by 2030 will continue with existing pace, without reaching the full potential that can. This 

growth will be driven State governments support, relatively cheaper costs-but still high enough 

due, party, to technology development at its own path-and positive public stance over renewable 

energy sources (in general and offshore wind in particular). On the other hand, Federal support 
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will continue to be minimal. However, there is big uncertainty regarding the upcoming Presidential 

election, which can change the Federal policy to both directions-positive or negative-affecting the 

business landscape. 

 

 



Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

90 
    

Bibliography 

I. Websites (PDF’s, Journals, Government reports etc) 

Abadi, M. and Gal, S. (2018). The US is split into more than a dozen 'belts' defined by industry, weather, and even health. [online] Business Insider. 

Available at: https://www.businessinsider.com/regions-america-bible-belt-rust-belt-2018-

4?r=US&IR=T&fbclid=IwAR1760ZS7MoZt_FdA9sJG4WdQCPRRrbCaut83HCDNMEHwzgVAbob765mngY [Accessed 9 Apr. 2019]. (Referenced 

as Abadi and Gal, 2018) 

Abdullah,M.  (2009).  PESTEL framework and Porter’s Five Forces model.  [online] Available at: http://www.scribd.com/doc/16171096/PESTEL-

Framework-and-Porters-Five-Forces-Model. [Accessed 12 May 2019] (Referenced as Abdullah, 2009) 

Amin, A. (2015). How Renewable Energy Can Be Cost-Competitive | UN Chronicle. [online] Unchronicle.un.org. Available at: 

https://unchronicle.un.org/article/how-renewable-energy-can-be-cost-competitive [Accessed 18 Mar. 2019]. (Referenced as Amin, 2015) 

Awea.org. (2019). Benefis of Wind: Enviromental Benefits. [online] Available at: https://www.awea.org/wind-101/benefits-of-wind/environmental-

benefits. (Referenced as AWEA a, 2019). 

Awea.org. (2019). Press Releases - Wind In The News | AWEA. [online] Available at: https://www.awea.org/2018-market-report_us-wind-power-

grew-8-percent-in-2018 [Accessed 8 Apr. 2019]. (Referenced as AWEA b, 2019) 

Awea.org. (2019). Wind Energy Facts at a Glance | AWEA. [online] Available at: https://www.awea.org/wind-101/basics-of-wind-energy/wind-

facts-at-a-glance [Accessed 8 Apr. 2019]. (Referenced as AWEA c, 2019) 

Blog.aee.net. (2019). How Much Do You Know About Your Electric Utility?. [online] Available at: https://blog.aee.net/how-much-do-you-know-

about-your-electric-utility [Accessed 16 Mar. 2019].(Referenced as AEE, 2019) 

BNEF. (2018). New Energy Outlook 2018. [online] Available at: https://bnef.turtl.co/story/neo2018?teaser=true [Accessed 11 Mar. 2019]. 

(Referenced as BNEF, 2018) 

Boem.gov. (2017). Evaluating Benefits of Offshore Wind Energy Projects in NEPA. [online] Available at: https://www.boem.gov/Final-Version-

Offshore-Benefits-White-Paper/ [Accessed 11 Apr. 2019]. (Referenced as BOEM, 2017) 

Boem.gov. (2019.). Regulatory Framework and Guidelines | BOEM. [online] Available at: https://www.boem.gov/Regulatory-Framework/ [Accessed 

11 Apr. 2019]. (Referenced as BOEM, 2019) 

Boem.gov. (n.d.). Renewable Energy on the Outer Continental Shelf | BOEM. [online] Available at: https://www.boem.gov/Renewable-Energy-

Program-Overview/ [Accessed 11 Apr. 2019]. (Referenced as BOEM, n.d.) 

Bp.com. (2019). BP Statistical Review of World Energy. [online] Available at: https://www.bp.com/content/dam/bp/business-

sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2018-full-report.pdf [Accessed 11 Apr. 2019]. 

(Referenced as BP, 2019) 

Board of Governors of the Federal Reserve System. (2019). Speech by Vice Chairman Clarida on the monetary policy outlook for 2019. [online] 

Available at: https://www.federalreserve.gov/newsevents/speech/clarida20190110a.htm [Accessed 19 Apr. 2019]. (Referenced as FED, 

2019) 

Donovan, B. (2018). World’s largest wind turbine, to be tested by Clemson, wins engineering award. [online] Newsstand | Clemson University News 

and Stories, South Carolina. Available at: http://newsstand.clemson.edu/mediarelations/worlds-largest-wind-turbine-to-be-tested-by-

clemson-wins-engineering-award/ [Accessed 11 Apr. 2019]. (Referenced as Donovan, 2018) 

Deepwater Wind. (n.d.). Ørsted acquires Deepwater Wind - Deepwater Wind. [online] Available at: http://dwwind.com [Accessed 11 Apr. 2019]. 

(Referenced as Deep Water, n.d.) 

Derrick, H. (2016). Regulating and Permitting Offshore Wind Energy – Ocean Energy. [online] Sites.nicholas.duke.edu. Available at: 

https://sites.nicholas.duke.edu/oceanenergy/regulating-and-permitting-offshore-wind-energy/ [Accessed 11 Apr. 2019]. (Referenced as 

Derrick, 2016). 

Doi.gov. (2017). Interior Department Auctions Over 122,000 Acres Offshore Kitty Hawk, North Carolina for Wind Energy Development. [online] 

Available at: https://www.doi.gov/pressreleases/interior-department-auctions-over-122000-acres-offshore-kitty-hawk-north-carolina-

wind?utm_source=Press+Release%3A+NC+Auction+Results+3-16-17&utm_campaign=NC+Lease+Sale&utm_medium=email [Accessed 11 

May 2019]. (Referenced as DOI, 2017) 

http://www.scribd.com/doc/16171096/PESTEL-Framework-and-Porters-Five-Forces-Model
http://www.scribd.com/doc/16171096/PESTEL-Framework-and-Porters-Five-Forces-Model
https://www.awea.org/wind-101/benefits-of-wind/environmental-benefits
https://www.awea.org/wind-101/benefits-of-wind/environmental-benefits


Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

91 
    

De Pee, A. (2017). Winds of change? Why offshore wind might be the next big thing. [online] McKinsey & Company. Available at: 

https://www.mckinsey.com/business-functions/sustainability/our-insights/winds-of-change-why-offshore-wind-might-be-the-next-big-thing 

[Accessed 7 Mar. 2019]. (Referenced as De Pee, 2017) 

De Wit W., Belderbos T., Jongewaard M. (2018). Offshore Wind in Massachusetts. [online] Available at: 

https://www.rvo.nl/sites/default/files/2018/05/offshore-wind-in-massachusetts.pdf [Accessed 11 Apr. 2019]. (Referenced as de Wit et al, 

2018) 

Deep Water. (n. d.). About Deep Water. [online] Available at: http://dwwind.com/about/.  [Accessed 11 May. 2019]. (Referenced as Deep Water, 

n.d.) 

Efstathiou jr, J. (2018). First Big U.S. Offshore Wind Farm Offers $1.4 Billion to Customers. [online] Bloomberg.com. Available at: 

https://www.bloomberg.com/news/articles/2018-08-01/first-big-u-s-offshore-wind-offers-1-4-billion-to-customers [Accessed 11 May 2019]. 

(Referenced as Efstathiou, 2018) 

E2.org. (2018). GENERATING ECONOMIC BENEFITS ON THE EAST COAST. [online] Available at: https://www.e2.org/wp-

content/uploads/2018/08/E2-OCS-Report-Final-8.30.18.pdf [Accessed 11 May 2019]. (Referenced as E2, 2018) 

E2.org. (2019). OFFSHORE WIND-GENERATING ECONOMIC BENEFITS ON THE EAST COAST. [online] Available at: ·         https://www.e2.org/wp-

content/uploads/2018/08/E2-OCS-Report-Final-8.30.18.pdf.  [Accessed 11 May 2019]. (Referenced as E2, 2019) 

Edwards, I. (2011). Overcoming Challenges for the Offshore Wind Industry and learning from the Oil and Gas Industry. [online] Available at: 

http://www.power-

cluster.net/Portals/6/Offshore%20wind%20report%20Overcoming%20Challenges%20for%20the%20Offshore%20Wind%20Industry.pdf. 

[Accessed 11 May 2019]. (Referenced as Edwards, 2011, 2019) 

Eia.gov. (2017). Oil-fired power plants provide small amounts of U.S. electricity capacity and generation. [online] Available at: 

https://www.eia.gov/todayinenergy/detail.php?id=31232 [Accessed 11 Apr. 2019]. (Referenced as EIA, 2017) 

Eia.gov. (2018). Electric Power Annual. [online] Available at: https://www.eia.gov/electricity/annual/customersales-map3.php [Accessed 11 May 

2019]. (Referenced as EIA a, 2018) 

Eia.gov. (2018). How many power plants are there in the United States? - FAQ - U.S. Energy Information Administration (EIA). [online] Available at: 

https://www.eia.gov/tools/faqs/faq.php?id=65&t=2 [Accessed 11 Apr. 2019]. (Referenced as EIA b, 2018) 

Eia.gov. (2018). U.S. coal consumption in 2018 expected to be the lowest in 39 years. [online] Available at: 

https://www.eia.gov/todayinenergy/detail.php?id=37692 [Accessed 8 Apr. 2019]. (Referenced as EIA c, 2018) 

Eia.gov. (2019). Annual Energy Outlook 2019. [online] Available at: 

https://www.eia.gov/outlooks/aeo/pdf/aeo2019.pdf?fbclid=IwAR1pNLZMDBYM8LaxBmOgJZQCiqL4bClfzoLcIdBC96XAf9cihT6QIJW9grE 

[Accessed 11 Mar. 2019]. (Referenced as EIA a, 2019) 

Eia.gov. (2019). Form EIA-923 detailed data with previous form data (EIA-906/920). [online] Available at: 

https://www.eia.gov/electricity/data/eia923/ [Accessed 8 Mar. 2019]. (Referenced as EIA b, 2019) 

Eia.gov. (2019). Form EIA-923 detailed data with previous form data (EIA-906/920). [online] Available at: 

https://www.eia.gov/electricity/data/eia923/ [Accessed 11 Mar. 2019]. (Referenced as EIA c, 2019) 

Eia.gov. (2019). History of Wind Power - Energy Explained, Your Guide To Understanding Energy - Energy Information Administration. [online] 

Available at: https://www.eia.gov/energyexplained/index.php?page=wind_history [Accessed 14 Apr. 2019]. (Referenced as EIA d, 2019) 

Eia.gov. (2019). United States - Maps - U.S. Energy Information Administration (EIA). [online] Available at: https://www.eia.gov/state/maps.php 

[Accessed 8 Mar. 2019]. (Referenced as EIA e, 2019) 

Eia.gov. (2019). What is U.S. electricity generation by energy source? - FAQ - U.S. Energy Information Administration (EIA). [online] Available at: 

https://www.eia.gov/tools/faqs/faq.php?id=427&t=3 [Accessed 11 Apr. 2019]. (Referenced as EIA f, 2019) 

Energy.ca.gov. (n.d.). Differences Between Publicly and Investor-Owned Utilities. [online] Available at: 

https://www.energy.ca.gov/pou_reporting/background/difference_pou_iou.html [Accessed 11 May 2019]. (Referenced as Energy.gov, n.d.) 

Energy.gov. (2014). Offshore Wind Market and Economic Analysis. [online] Available at: 

https://www.energy.gov/sites/prod/files/2014/09/f18/2014%20Navigant%20Offshore%20Wind%20Market%20%26%20Economic%20Analys

is.pdf [Accessed 7 Mar. 2019]. (Referenced as Navigant Consulting, 2014) 

https://www.e2.org/wp-content/uploads/2018/08/E2-OCS-Report-Final-8.30.18.pdf
https://www.e2.org/wp-content/uploads/2018/08/E2-OCS-Report-Final-8.30.18.pdf


Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

92 
    

Energy.gov. (2015). 2015  Offshore Wind Technologies Market Report. [online] Available at: 

https://www.energy.gov/sites/prod/files/2015/09/f26/2014-2015-offshore-wind-technologies-market-report-

FINAL_1.pdf?fbclid=IwAR2ovDZeV9qmlWl_8vv8Cff0evGGJ4PbRGQTj201js7-rzw6Io8j-vCap1Q [Accessed 7 Apr. 2019].  

Energy.gov. (2015). Offshore Wind Jobs and Economic Development Impacts in the United States: Four Regional Scenarios. [online] Available 

at:https://www.energy.gov/sites/prod/files/2015/02/f19/offshore-wind-jobs-economic-development-impacts-united-states.pdf. 

(Referenced as NREL, 2015). 

Energy.gov. (2015). United States Electricity Industry Primer. [online] Available at: https://www.energy.gov/sites/prod/files/2015/12/f28/united-

states-electricity-industry-primer.pdf [Accessed 11 May 2019]. 

Energy.gov. (2015). Wind Vision: A New Era for Wind Power in the United States. [online] Available at: 

https://www.energy.gov/sites/prod/files/WindVision_Report_final.pdf [Accessed 11 Apr. 2019]. (Referenced as DOE, 2015) 

Energy.gov. (2016). Hydro Power Vision: A New Chapter for America's 1st Renewable Electricity Source. [online] Available at: 

https://www.energy.gov/sites/prod/files/2018/02/f49/Hydropower-Vision-021518.pdf [Accessed 11 May 2019]. (Referenced as DOE a, 

2016) 

Energy.gov. (2016). 2016 Offshore Wind Technologies Market Report. [online] Available at: 

https://energy.gov/sites/prod/files/2017/08/f35/2016%20Offshore%20Wind%20Technologies%20Market%20Report.pdf [Accessed 28 Apr. 

2019]. (Referenced as Beiter et al., 2016) 

Energy.gov. (2016). National Offhsore Wind Strategy: Facilitating the Development of the Offshore Wind Industry in the United States. [online] 

Available at: https://www.energy.gov/sites/prod/files/2016/09/f33/National-Offshore-Wind-Strategy-report-09082016.pdf [Accessed 11 

Apr. 2019]. (Referenced as DOE b, 2016) 

Energy.gov. (2017). Business Energy Investment Tax Credit (ITC) | Department of Energy. [online] Available at: 

https://www.energy.gov/savings/business-energy-investment-tax-credit-itc [Accessed 12 Mar. 2019]. (Referenced as DOE c, 2017) 

Energy.gov. (2017). Secretary of Energy Rick Perry Announces $18.5 Million for Offshore Wind Research. [online] Available at: 

https://www.energy.gov/articles/secretary-energy-rick-perry-announces-185-million-offshore-wind-research [Accessed 11 Apr. 2019]. 

(Referenced as DOE a, 2017) 

Energy.gov. (2017). U.S. Conditions Drive Innovation in Offshore Wind Foundations.  [online] Available at: https://www.energy.gov/eere/articles/us-

conditions-drive-innovation-offshore-wind-foundations. (Referenced as EERE ,2017) 

Energy.gov. (2017). Valuation of Energy Security for the United States. [online] Available at: 

https://www.energy.gov/sites/prod/files/2017/01/f34/Valuation%20of%20Energy%20Security%20for%20the%20United%20States%20%28F

ull%20Report%29_1.pdf [Accessed 11 Apr. 2019] (Referenced as DOE b, 2017) 

Energy.gov. (2017). Wind Technologies Market Report. [online] Available at: 

https://www.energy.gov/sites/prod/files/2018/08/f54/2017_wind_technologies_market_report_8.15.18.v2.pdf [Accessed 11 May 2019]. 

Energy.gov. (2018). 2017 Offshore Wind Technologies Market Update. [online] Available at: 

https://www.energy.gov/sites/prod/files/2018/09/f55/71709_V4.pdf [Accessed 10 Apr. 2019]. (Referenced as NREL, 2018) 

Energy.gov. (2019). About the Office of Energy Efficiency and Renewable Energy. [online] Available at: https://www.energy.gov/eere/about-office-

energy-efficiency-and-renewable-energy [Accessed 11 Apr. 2019]. (Referenced as EERE a, 2019) 

Energy.gov. (2019). History of U.S. Wind Energy. [online] Available at: https://www.energy.gov/eere/wind/history-us-wind-energy [Accessed 11 

Apr. 2019]. (Referenced as DOE b, 2019) 

Energy.gov. (2019). Offshore Wind Market Acceleration Projects. [online] Available at: https://www.energy.gov/eere/offshore-wind-market-

acceleration-projects#EnvironmentalSurveys [Accessed 7 Mar. 2019]. (Referenced as EERE c, 2019) 

Energy.gov. (2019). Renewable Electricity Production Tax Credit (PTC) | Department of Energy. [online] Available at: 

https://www.energy.gov/savings/renewable-electricity-production-tax-credit-ptc [Accessed 11 Apr. 2019]. (Referenced as DOE c, 2019) 

Energy.gov. (2019). U.S. Department of Energy - Loan Guarantee Program | Department of Energy. [online] Available at: 

https://www.energy.gov/savings/us-department-energy-loan-guarantee-program [Accessed 11 Apr. 2019]. (Referenced as DOE d, 2019) 

Energy.gov. (2019). The Inside of a Wind Turbine. [online] Available at: https://www.energy.gov/eere/wind/inside-wind-turbine [Accessed 11 Apr. 

2019]. (Referenced as EERE b, 2019) 

Energy.gov.  (n.d.). How Do Wind Turbines Work?. [online] Available at: https://www.energy.gov/eere/wind/how-do-wind-turbines-work [Accessed 

12 May 2019) (Referenced as EERE, n.d.) 

https://www.energy.gov/sites/prod/files/2015/02/f19/offshore-wind-jobs-economic-development-impacts-united-states.pdf
https://www.energy.gov/eere/articles/us-conditions-drive-innovation-offshore-wind-foundations
https://www.energy.gov/eere/articles/us-conditions-drive-innovation-offshore-wind-foundations
https://www.energy.gov/eere/wind/how-do-wind-turbines-work


Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

93 
    

Energy.gov. (n.d). National Offshore Wind R&D Consortium. [online] Available at: https://www.energy.gov/eere/wind/national-offshore-wind-rd-

consortium [Accessed 8 Apr. 2019]. (Referenced as DOE, n.d.) 

Equinor.com. (2019). Renewables and CCS - actively investing in renewables - equinor.com. [online] Available at: 

https://www.equinor.com/en/what-we-do/new-energy-solutions.html [Accessed 5 Apr. 2019]. (Referenced as Equinor, 2019) 

Financial Times. (2019). Fed cuts outlook for US economic growth in 2019. [online] Available at: https://www.ft.com/content/225bf402-03b1-11e9-

9d01-cd4d49afbbe3 (Referenced as FT, 2019) 

Fticonsulting.com. (2018). Global Wind Market Update – Demand & Supply 2017. [online] Available at: 

https://www.fticonsulting.com/~/media/Files/us-files/intelligence/intelligence-research/global-wind-market-update-2017-supply-side-

analysis.pdf [Accessed 19 Apr. 2019]. (Referenced as FTI Consulting, 2018) 

GRIFFITHS, B. (2016). Trump tweeted about Scottish wind farm 60 times. [online] POLITICO. Available at: 

https://www.politico.com/story/2016/11/trump-scottish-wind-farms-231741 [Accessed 9 Mar. 2019]. (Referenced as Griffiths, 2016) 

Ge.com. (2019). World’s Largest Offshore Wind Turbine | Haliade-X | GE Renewable Energy. [online] Available at: 

https://www.ge.com/renewableenergy/wind-energy/offshore-wind/haliade-x-offshore-turbine [Accessed 15 Apr. 2019]. (Referenced as GE, 

2019) 

Hydropower.org. (2018). USA | International Hydropower Association. [online] Available at: https://www.hydropower.org/country-profiles/usa 

[Accessed 19 Apr. 2019]. (Referenced as IHA, 2018) 

Iedconline.org. (2013). Analysis of the Offshore Wind Energy Industry. [online] Available at: 

https://www.iedconline.org/clientuploads/Downloads/edrp/IEDC_Offshore_Wind.pdf [Accessed 7 Apr. 2019]. (Referenced as IEDC, 2013) 

Irena.org. (n.d).  About IRENA. [online] Available at: https://www.irena.org/aboutirena [Accessed 12 May. 2019]. (Referenced as IRENA, n.d) 

Irena.org. (2015). Renewable Energy Prospects: United States of America. [online] Available at: 

https://www.irena.org/publications/2015/Jan/Renewable-Energy-Prospects-United-States-of-America [Accessed 24 Mar. 2019]. (Referenced 

as IRENA, 2015) 

Irena.org. (2017). RENEWABLE ENERGY STATISTICS 2017. [online] Available at: https://www.irena.org/-

/media/Files/IRENA/Agency/Publication/2017/Jul/IRENA_Renewable_Energy_Statistics_2017.pdf?la=en&hash=E93A8DF9B1BE56B6E7838E4

552A7EC9C0C95867F [Accessed 15 Apr. 2019]. (Referenced as IRENA, 2017) 

Irena.org. (2018). Offshore wind investment, policies and job creation. [online] Available at: https://www.irena.org/-

/media/Files/IRENA/Agency/Publication/2018/Sep/IRENA_offshore_wind_note_G7_2018.pdf?la=en&hash=B186614D923AB1F0A07D728561

2C4B037057A0C0 [Accessed 4 Mar. 2019]. (Referenced as IRENA a, 2018) 

Irena.org. (2018). RENEWABLE ENERGY BENEFITS LEVERAGING LOCAL CAPACITY FOR OFFSHORE WIND. [online] Available at: 

https://www.irena.org/-

/media/Files/IRENA/Agency/Publication/2018/May/IRENA_Leveraging_for_Offshore_Wind_2018.pdf%20•%20The%20total%20installed%20

cost%20of%20offshore%20wind%20decreased%20by%20about%2013%20percent%20between%202010%20and%202 [Accessed 5 Apr. 

2019]. (Referenced as IRENA b, 2018) 

Irena.org. (2018). Renewable Power Generation Costs in 2017.  [online] Available at: https://www.irena.org/-

/media/Files/IRENA/Agency/Publication/2018/Jan/IRENA_2017_Power_Costs_2018.pdf. (Referenced as IRENA c, 2018) 

Justia Law. (1991). Gregory v. Ashcroft, 501 U.S. 452 (1991). [online] Available at: https://supreme.justia.com/cases/federal/us/501/452/ [Accessed 

7 Mar. 2019]. (Referenced as U.S. Supreme Court, 1991) 

Lazard.com. (2017). Lazard's Levelized Cost of Energy Analysis. [online] Available at: https://www.lazard.com/media/450337/lazard-levelized-cost-

of-energy-version-110.pdf [Accessed 29 Mar. 2019]. (Referenced as Lazard, 2017) 

Marec.us. (2019). A review of policy affecting the future of renewable energy. [online] Available at: https://www.marec.us/policy/ [Accessed 11 

May 2019]. (Referenced as MAREC, 2019) 

Mass.gov. (2008). Progress Towards Reducing Greenhouse Gas Emissions. [online] Available at: https://www.mass.gov/progress-towards-reducing-

greenhouse-gas-emissions [Accessed 11 May 2019]. Referenced as Mass.gov a, 2018) 

Mass.gov. (2018). Offshore Wind. [online] Available at: https://www.mass.gov/service-details/offshore-wind [Accessed 14 Apr. 2019]. (Referenced 

as Mass.gov b, 2018) 

MASSCEC. (2018). Massachusetts Offshore Wind Workforce Assessment. [online] Available at: 

http://files.masscec.com/2018%20MassCEC%20Workforce%20Study.pdf [Accessed 11 Apr. 2019]. (Referrenced as MASSCEC, 2018) 

https://www.ft.com/content/225bf402-03b1-11e9-9d01-cd4d49afbbe3
https://www.ft.com/content/225bf402-03b1-11e9-9d01-cd4d49afbbe3
https://www.irena.org/aboutirena
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2018/Jan/IRENA_2017_Power_Costs_2018.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2018/Jan/IRENA_2017_Power_Costs_2018.pdf


Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

94 
    

Mendick, R. (2012). Wind farm turbines wear sooner than expected, says study. [online] Telegraph.co.uk. Available at: 

https://www.telegraph.co.uk/news/earth/energy/windpower/9770837/Wind-farm-turbines-wear-sooner-than-expected-says-study.html 

[Accessed 9 Apr. 2019]. (Referenced as Mendick, 2012) 

naftemporiki.gr. (2018). Η παγκόσμια παραγωγική δυναμικότητα υπεράκτιας αιολικής ενέργειας αυξήθηκε κατά 20% το 2018. [online] Available at: 

https://www.naftemporiki.gr/story/1451443/i-pagkosmia-paragogiki-dunamikotita-uperaktias-aiolikis-energeias-auksithike-kata-20-to-2018 

[Accessed 7 May 2019]. (Referenced as Naftemporiki, 2018) 

Ncsl.org. (2015). State Policies for Power Purchase Agreements. [online] Available at: http://www.ncsl.org/research/energy/state-policies-for-

purchase-agreements.aspx [Accessed 8 Mar. 2019]. (Referenced as NCLS, 2015) 

Ncsl.org. (2019). State Renewable Portfolio Standards and Goals. [online] Available at: http://www.ncsl.org/research/energy/renewable-portfolio-

standards.aspx [Accessed 18 Apr. 2019]. (Referenced as NCSL, 2019) 

Nrel.gov. (2010). Large-Scale Offshore Wind Power in the United States ASSESSMENT OF OPPORTUNITIES AND BARRIERS. [online] Available at: 

https://www.nrel.gov/docs/fy10osti/40745.pdf [Accessed 9 Mar. 2019]. (Referenced as NREL, 2010) 

Nrel.gov. (2014). Offshore Wind Jobs and Economic Development Impacts in the United States: Four Regional Scenarios. [online] Available at: 

https://www.nrel.gov/docs/fy14osti/60445.pdf [Accessed 4 Apr. 2019]. (Referenced as NREL, 2014) 

Nrel.gov (2016). Floating Offshore Wind in California: Gross Potential for Jobs and Economic Impacts from Two Future Scenarios. [online] Nrel.gov. 

Available at: https://www.nrel.gov/docs/fy16osti/65352.pdf [Accessed 11 May 2019]. (Referenced as NREL, 2016) 

NYSERDA. (2018). NEW YORK STATE OFFSHORE WIND MASTER PLAN. [online] Available at:file:///C:/Users/lico001e/Downloads/Offshore-Wind-

Master-Plan%20(1).pdf. (Referenced as NYSERDA, 2018) 

Nytimes.com. (2018). California Lawmakers Set Goal for Carbon-Free Energy by 2045. [online] Available at: 

https://www.nytimes.com/2018/08/28/business/energy-environment/california-clean-energy.html [Accessed 10 Apr. 2019]. (Referenced as 

NYT, 2018) 

O'Boyle, M. (2018). Is Offshore Wind About To Hit Cost-Competitiveness In New York And New England?. [online] Forbes.com. Available at: 

https://www.forbes.com/sites/energyinnovation/2018/05/02/is-offshore-wind-about-to-hit-cost-competitiveness-in-new-york-and-new-

england/?fbclid=IwAR1JkKALA6TEmsvLeiG1y_ri-wFBeBktps3oLU3ySHu_V3tcU3LMzKDbAYg#4388d8706720 [Accessed 21 Apr. 2019]. 

(Referenced as O’Boyle, 2018) 

Ørsted. (2019). About Ocean Wind. [online] Available at: https://oceanwind.com/en/About-Ocean-wind [Accessed 5 Apr. 2019]. (Referenced as 

Ørsted, 2019) 

Polefka, S. (2017). State Policies Can Unleash U.S. Commercial Offshore Wind Development - Center for American Progress. [online] Center for 

American Progress. Available at: https://www.americanprogress.org/issues/green/reports/2017/09/18/439078/state-policies-can-unleash-u-

s-commercial-offshore-wind-development/ [Accessed 11 Apr. 2019]. (Referenced as Center of American Progress, 2017) 

Porter, M. E. (2008). The Five Competitive Forces That Shape Strategy. Harvard business review 86(1):78-93, 137, February 2008 [online] Available 

at: https://hbr.org/2008/01/the-five-competitive-forces-that-shape-strategy [Accessed 9 Apr. 2019]. (Referenced as Porter, 2008) 

Reuters. (2018). Shell forms joint venture to produce offshore wind energy in New.... [online] Available at: https://www.reuters.com/article/us-shell-

renewables/shell-forms-joint-venture-to-produce-offshore-wind-energy-in-new-jersey-idUSKCN1OI2G5 [Accessed 14 Apr. 2019]. 

(Referenced as Reuters a, 2018) 

Reuters. (2018). Tighter U.S. foreign investment rules aimed at China start in November. [online] Available at: https://www.reuters.com/article/us-

usa-trade-security/tighter-u-s-foreign-investment-rules-aimed-at-china-start-in-november-idUSKCN1MK1IC [Accessed 10 Apr. 2019]. 

(Referenced as Reuters b, 2018) 

Statista. (2018). U.S.: largest utility companies 2018 | Statista. [online] Available at: https://www.statista.com/statistics/237773/the-largest-

electric-utilities-in-the-us-based-on-market-value/ [Accessed 4 Apr. 2019]. (Referenced as Statista, 2018) 

Scdhec.gov. (2019). Special Area Management Plans | SCDHEC. [online] Available at: https://scdhec.gov/environment/your-water-coast/ocean-

coastal-management/coastal-zone-management/coastal-planning-0 [Accessed 2 Apr. 2019]. (Referenced as S.C. DHEC, 2019) 

The Economist. (2018). Donald Trump hopes to save America’s failing coal-fired power plants. [online] Available at: 

https://www.economist.com/graphic-detail/2018/06/06/donald-trump-hopes-to-save-americas-failing-coal-fired-power-

plants?fsrc=scn/fb/te/bl/ed/donaldtrumphopestosaveamericasfailingcoalfiredpowerplantsdailychart [Accessed 9 Feb. 2019]. (Referenced as 

The Economist, 2018) 

US EPA. (2017). Financial Power Purchase Agreements | US EPA. [online] Available at: https://www.epa.gov/greenpower/financial-power-purchase-

agreements [Accessed 11 Mar. 2019]. (Referenced as EPA, 2017) 



Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

95 
    

U.S. Climate Alliance. (n.d.). U.S. Climate Alliance. [online] Available at: https://www.usclimatealliance.org [Accessed 9 May 2019]. (Referenced as 

US Climate Alliance, n.d) 

Wade, S. (2003). Price Responsiveness in the AEO2003 NEMS Residential and Commercial Buildings Sector Models. [online] Eia.gov. Available at: 

https://www.eia.gov/outlooks/analysispaper/elasticity/pdf/buildings.pdf [Accessed 9 Apr. 2019]. (Referenced as Wade, 2003) 

Windeurope.org. (2017). Local impact, global leadership The impact of wind energy on jobs and the EU economy. [online] Available at: 

https://windeurope.org/wp-content/uploads/files/about-wind/reports/WindEurope-Local-impact-global-leadership.pdf [Accessed 3 Apr. 

2019]. (Referenced as WindEurope, 2017) 

Windeurope.org. (2018). Offshore Wind in Europe Key trends and statistics 2017. [online] Available at: https://windeurope.org/wp-

content/uploads/files/about-wind/statistics/WindEurope-Annual-Offshore-Statistics-2017.pdf [Accessed 16 Mar. 2019]. (Referenced as 

WindEurope, 2018) 

Wind Europe. (2019). History of Europe’s wind industry · WindEurope. [online] Available at: https://windeurope.org/about-

wind/history/?category=market [Accessed 17 Apr. 2019]. (Referenced as Wind Europe, 2019) 

Worldenergy.org. (2016). World Energy Resources | 2016. [online] Available at: https://www.worldenergy.org/wp-

content/uploads/2016/10/World-Energy-Resources-Full-report-2016.10.03.pdf [Accessed 9 Apr. 2019]. (Referenced as World Energy 

Council, 2016) 

World-nuclear.org. (2019). Nuclear Power in the USA - World Nuclear Association. [online] Available at: http://www.world-nuclear.org/information-

library/country-profiles/countries-t-z/usa-nuclear-power.aspx [Accessed 8 Apr. 2019]. (Referenced as World Nuclear Association, 2019). 

Worldpopulationreview.com. (2019). United States Population 2019. [online] Available at: http://worldpopulationreview.com/countries/united-

states-population/ [Accessed 13 Apr. 2019]. (Referenced as World Population Review, 2019) 

Wwindea.org. (2019). Wind Power Capacity Worldwide Reaches 600 GW, 53,9 GW. [online] Available at: 

https://wwindea.org/blog/2019/02/25/wind-power-capacity-worldwide-reaches-600-gw-539-gw-added-in-2018/ [Accessed 7 May 2019]. 

(Referenced as WWEA, 2019) 

II. Books 

Bryman, A. and Bell, E. (2011). Business Research Methods. Oxford University Press. (Referenced as Bryman and Bell, 2011) 

Burt G., Wright, Bradfield, G., Cairns, R., & van der Heijden, K., (2006). The Role of Scenario Planning in Exploring the Environment in View of the 

Limitations of PEST and Its Derivatives. International Studies of Management and Organization, pp.50–76. (Referenced as Burt et al., 2006) 

Bush, D. and Hoagland, P. (2016), Public Opinion and the Environmental, Economic and Aesthetic Impacts of Offshore Wind. Ocean & Coastal 

Management, 120, 70-79. (Referenced as Bush & Hoagland, 2016) 

Chacon, L. B. (2013). LONG-TERM CONTRACTING THE WAY TO RENEWABLE ENERGY INVESTMENT: LESSONS FROM BRAZIL APPLIED TO THE UNITED 

STATES. EMORY LAW JOURNAL, Vol. 62:1563, 2013. (Referenced as Chacon, 2013) 

Conklin, D.W. and Tapp, L. (2000). The creative web: A new model for managing innovation. 5th ed. Ivey Business Journal, pp.60-69. (Referenced as 

Conklin and Tapp, 2000) 

Davis, B.C. (2004). Home Overview Highlights Regional planning in the US coastal zone: a comparative analysis of 15 special area plans. 1st ed. 

Ocean & Coastal Management, pp.79-94. (Referenced as Davis, 2004) 

Deryugina T., MacKay A., Reif J. (2016) The Long(er)-Run Elasticity of Electricity Demand: Evidence from Municipal Electric Aggregation. NBER 

Working Paper Series, No. 23483, October 2017. (Referenced as Deryugina et al, 2016) 

 Elias, S. and Levinkind, S. (2005). Legal Research: How to Find & Understand The Law. 14th ed., Berkeley: Nolo, 2005, 22.(Referenced as Elias and 

Levinkind, 2005) 

Flower, E. (2004). Competition, Technology, and Planning: Preparing for Tomorrow's Library Environment. 2nd ed. Information Technology & 

Libraries, pp.67-69. (Referenced as Flower, 2004). 

Fireston, J and Kempton, W. (2007). Public opinion about large offshore wind power: Underlying factors. Energy Policy, Volume 35, Issue 3, March 

2007, Pages 1584-1598. (Referenced as Firestone and Kempton, 2007) 

International Monetary Fund. (2018). 2018 ARTICLE IV CONSULTATION—PRESS RELEASE; STAFF REPORT; AND STATEMENT BY THE EXECUTIVE 

DIRECTOR FOR UNITED STATES. IMF Country Report No. 18/207. (Referenced as IMF, 2018) 



Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

96 
    

IPCC. (2014). Energy Systems, Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment Report 

of the Intergovernmental Panel on Climate Change. IPCC. 2014. p. 516. (Referenced as IPCC, 2014) 

Ellis, G., Barry, J., and Robinson , C. (2007). Many ways to say “no”, different ways to say “yes”: Applying Q-Methodology to understand public 

acceptance of wind farm proposals'. 4th ed. Journal of Environmental Planning and Management, pp.517–551. (Referred as Ellis et al., 2007) 

Guba, E. and Lincoln, Y. (1994). Competing paradigms in qualitative research. 2nd ed. [S.l.]: [s.n.], pp.163-194. Referred as Guba and Lincoln, 1994) 

Joskow, P. and Parsons, E. (2012). The Future of Nuclear Power After Fukushima, Economics of Energy & Environmental Policy. 1st ed. pp.99-113. 

(Referred as Joskow and Parsons, 2012) 

Kota, S., Bayne, S. and Nimmagadda, S. (2015). Offshore wind energy: A comparative analysis of UK, USA and India. 41st ed. Renewable and 

Sustainable Energy Reviews, pp.685–694. (Referenced as Kota et al., 2015) 

 Kotler, P. and  Armstrong, G. (2004). Principles of marketing. 10th edn. Upper Saddle River: Pearson Prentice Hall. (Referenced as Kotler & 

Armstrong, 2004) 

Kuhn, T. (1970). Reflections on my critics. 4th ed. p.231. (Referenced as Kuhn, 1970) 

Mills, A., Millstein, D., Jeong, S., Lavin, L., Riser, R. and Bolinger, M. (2018). Estimating the value of offshore wind along the United States' Eastern 

Coast. Environmental Research Letters. 13th ed. IOP Publishing Ltd. (Referenced as Mills et al., 2018) 

Porter,M., E. (1980). Competitive Strategy. Techniques for Analyzing Industries and Competitors. The Free Press. New York, USA. (Referenced as 

Porter, 1980) 

Saunders, M., Lewis, P. and Thornhill, A. (2016). Research Methods for Business Students. 7th ed. Pearson Education LTD. 

Snyder, B. and Kaiser, M. (2009). A comparison of offshore wind power development in Europe and the US: Patterns and drivers of development. 

10th ed. Applied Energy, pp.1845-1856. (Referenced as Snyder and Kaiser, 2009) 

 Thurlby, B. (1998). Competitive forces are also subject to change. Management decision, 36(1), 19-24. (Referenced as Thurlby, 1998) 

Wood Mackenzie. (2018). North America Wind Power Outlook. (Referenced as Wood Mackenzie, 2018) 

 

 

https://en.wikipedia.org/wiki/IPCC


Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

97 
    

Appendices 

Appendix 1:  

Interview guide:  

Below you will find three diffent scenario regarding the long-term future deployment of the US offshore wind industry. Additionally, after every 

scenario you will find the most influacting factors that impact the deployment level. Based upon your knowledge and expertise within offshore 

wind energy, please read through these 3 scenarios and the arguementations, and comment on which one you find the most likely to happen and 

why? 

 

Scenario 1: Fully Deployment 
 

The Fully Deployment scenario requires high social and industry involvement. This scenario presuppose that offshore wind industry (OWI) in the 

USA is highly supported by both federal and state authorities and policy makers and the public opinion is positive and receptive to the development 

of the industry on the one hand, and reduced capital and manufacturing costs, boosted innovativeness of new technology, and continuously 

expanding R&D of current technology on the other. 

Innovation & Technological development 

Innovation and development of technology generate standardization of manufacturing process (in component level as well as in installation level), 

and consequently the use of the best practices that will offer more economical and efficient solutions. The trend within the OWI is to build bigger 

turbines-with rotor diameter more than 200m and height more than 150m- reaching capacities of multi-MW in order to capture more wind power 

(increase the generation of energy), decrease the installations required, lower maintenance costs, and consequently lower overall costs. 

Furthermore, there is also significant scope for the industry to innovate in areas such as foundation design, which will allow the expansion to 

deeper depths and the exploitation of more powerful winds. Thus, the development of floating offshore installation, of the ‘Twisted Jacket’, and 

sanction bucket among others, will favor the utilization of more US technical resource areas which are in deep waters.  

Question 1.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Costs 

Required manufacturing and capital costs within US OWI will reduced significantly due to technology development, which as described earlier, will 

give opportunities to go bigger and deeper. What is more, the experience that firms have gained from all these years will lead them in optimazation 

of processes. Additionally, the mass deployment of OWI will favor economies of scale, contributing to further cost reduction. And finally, the 

increased competitiveness will also push firms in reduce the cost in order to gain bigger market shares. 

Question 1.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why.  

Competitiveness 
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Concerning competitivenss, authors also believe that the rivalry level within the US OWI will be significantly higher. The US market will attract many 

companies (both O&Ms and energy firms) that will look for bigger part of the market pie. To do so they will need to innovate or develop best 

practices in order to differentiate themselves from the other rivals within the industry. 

Question 1.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

Speaking of the impact and role that society will play in the future scenario of full deployment, someone can argue that their contribution is equally 

important. To begin with the political support, authors assume that in this scenario both federal and state governments and policy makers will 

prioritizing heavily the OWI development by adopting a climate friendly policy and stick to the GHG emission reduction policies, easing the 

procedures of leasing and permission of an offshore project, providing more subsidies, and improving the infrastructure.  

Question 1.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public support 

Additionally, policy makers have the power to influence the public opinion, enhancing the ‘green’ trend in the public perception. In this scenario, it 

is assumed that the public opinion will be fully supportive to the OWI, as the need of changing the electricity mix will be higher and also it is 

expected the experience of the previous years from the offshore wind energy deployment to be positive among the society. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Scenario 2: Low deployment 

 

The Low Deployment scenario assumes low social and industry involvement. This scenario presume that OWI in the USA shows slow growth as it is 

not supported by federal and state government, public opinion has shifted and is against the industry on the one hand, and high capital and 

manufacture costs, and slower innovativeness and technological developments on the other. 

Innovation & Technological development 

Concerning the innovations and technology in general in this scenario, the anticipated technology development will be very low-barely better than 

the current thechnology. The size of the turbines and the depth of the resource areas will be approximately the same as they are now, only slight 

improvements from the current status, which does not offer any radical change. 

Question 2.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Costs 
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Referring to the costs, the capital and installation costs will be as high as they are now or slightly lower. However, costs will considered as high, 

disallowing mass entry of players in the industry and squeezing the profits in unsustainable levels for some companies. 

Question 2.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Under that perspective the competition level will be low and maybe there are only a couple of significant players in the market, whose intention is 

the exploration of future markets and strive for strategic opportunities, hoping to gain first-mover advantages. 

Question 2.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

In this scenario, authors expect that the political support- in federal level- will not change from the current apathetic status. Also, it is expected that 

the current subsidies will not be extended when they will expire and neither other subsidies or regulation that can ease the development will be 

provided by the federal government. In addition, the state level support and interest that currently exists will decay, as the RPS target may be 

reached by other renewable resources or the projected benefits of the industry deployment will be significant lower than expected. 

Question 2.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public Support 

Regarding public opinion, it will be at best uninterested or even against in some cases and will create obstacles to the installation of the offshore 

facilities. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Scenario 3. Moderate Deployment 

In the Moderate deployment or the Business-as-usual scenario, authors project the development of OWI with the existing pace. In other words, it is 

expected that insignificant federal support but high encourage by the state governments and public opinion as well on the one hand, and relatively 

cheaper costs- but still high enough, and technology development at its own path on the other. 

Innovation & Technological development 

With respect to the industry impact, authors await that technology development will continue at its own pace. Consequently, the technology will 

definitely be better than it is to date making progress- some significant improvements will be made-however not in the level of achieving break-

through outcomes.  



Emil Fleischer & Endri Loco 
Master Thesis  Copenhagen Business School 

100 
    

Question 3.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Costs 

This will also impact directly the capital and manufacturing costs, as it is anticipated that costs will be lower than today but still high enough due to 

inability to fully exploit the benefits of economies of scale and standardization techniques.  

Question 3.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Furthermore, offshore wind market will attract new players, mainly big international firms with worldwide presence, which have the ability to be 

present in a low profitable but strategic important market. Thus, the competition will be higher. 

Question 3.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

This case assumes that the political support in federal level will continue to be the same. In other words, it will not be fully supportive nor would 

impede the development of the OWI. After the expiration of the current subsidies, authors expect from federal authorities to launch other direct or 

indirect subsidies that will provide an aim to the industry. Overall the sum of the actions from federal perspective will continue as it is. However, the 

state authorities will continue to lead the attempts and initiatives for OWI development, as they continue to see that the growth of the industry can 

contribute to reach RPS goals and the contribution to the local society is positive from the deployment of offshore wind. 

Question 3.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public Support 

Public opinion will be ally in this efforts of the state governments, as it is not expected any radical behavioral shift in their perception concerning 

OWI. Probably the perception will be slightly better as public opinion will be more keen on offshore wind in the future. 

Question 3.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Question 4: What is the most probable scenario according to you? 

a. Fully Deployment scenario 

b. Low Deployment Scenario 
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c. Moderate Deployment Scenario 

Please explain why 
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Appendix 5 

Appendix 5: Interviews 

Interviewer 1: Jeppe Hansen, Senior Commodity Buyer at SGRE 

Below you will find three different scenario regarding the long-term future deployment of the US offshore wind industry. Additionally, after every scenario 

you will find the most influecting factors that impact the deployment level. Based upon your knowledge and expertise within offshore wind energy, please 

read through these 3 scenarios and the argumentations, and comment on which one you find the most likely to happen and why? 

 

Scenario 1: Fully Deployment 

 

The Fully Deployment scenario requires high social and industry involvement. This scenario presuppose that offshore wind industry (OWI) in the USA 

is highly supported by both federal and state authorities and policy makers and the public opinion is positive and receptive to the development of the 

industry on the one hand, and reduced capital and manufacturing costs, boosted innovativeness of new technology, and continuously expanding R&D 

of current technology on the other. 

Innovation & Technological development 

Innovation and development of technology generate standardization of manufacturing process (in component level as well as in installation level), 

and consequently the use of the best practices that will offer more economical and efficient solutions. The trend within the OWI is to build bigger 

turbines-with rotor diameter more than 200m and height more than 150m- reaching capacities of multi-MW in order to capture more wind power 

(increase the generation of energy), decrease the installations required, lower maintenance costs, and consequently lower overall costs. 

Furthermore, there is also significant scope for the industry to innovate in areas such as foundation design, which will allow the expansion to deeper 

depths and the exploitation of more powerful winds. Thus, the development of floating offshore installation, of the ‘Twisted Jacket’, and sanction 

bucket among others, will favor the utilization of more US technical resource areas which are in deep waters.  

Question 1.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

The technological progress within offshore would be a huge factor. More technological advancement would mean lower cost, which would mean it 

would be more favorable to switch from fosil to renewable energy sources. 

Costs 

Required manufacturing and capital costs within US OWI will reduced significantly due to technology development, which as described earlier, will 

give opportunities to go bigger and deeper. What is more, the experience that firms have gained from all these years will lead them in optimazation 

of processes. Additionally, the mass deployment of OWI will favor economies of scale, contributing to further cost reduction. And finally, the 

increased competitiveness will also push firms in reduce the cost in order to gain bigger market shares. 

Question 1.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

The government would have to have an “incentive” to support the industry. Considering US culture and the current president cost would have to be the 

primary factor.  

Competitiveness 
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Concerning competitivenss, authors also believe that the rivalry level within the US OWI will be significantly higher. The US market will attract many 

companies (both O&Ms and energy firms) that will look for bigger part of the market pie. To do so they will need to innovate or develop best 

practices in order to differentiate themselves from the other rivals within the industry. 

Question 1.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Considering the subsidies offered by the government it is likely that there will be much competitiveness. However, offshore is not as open as onshore as 

it requires heavy CAPEX investments and the effect will not be as large as innovation & technological development. 

Political support  

Speaking of the impact and role that society will play in the future scenario of full deployment, someone can argue that their contribution is equally 

important. To begin with the political support, authors assume that in this scenario both federal and state governments and policy makers will 

prioritizing heavily the OWI development by adopting a climate friendly policy and stick to the GHG emission reduction policies, easing the 

procedures of leasing and permission of an offshore project, providing more subsidies, and improving the infrastructure.  

Question 1.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

A political change in the US government would be needed in order for the government to support the offshore wind industry. Therefore the political 

support would be an important factor  

Public support 

Additionally, policy makers have the power to influence the public opinion, enhancing the ‘green’ trend in the public perception. In this scenario, it is 

assumed that the public opinion will be fully supportive to the OWI, as the need of changing the electricity mix will be higher and also it is expected 

the experience of the previous years from the offshore wind energy deployment to be positive among the society. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public support is important but most likely the public support is what lead to the “fully deployment” scenario where the government is supporting the 

change from fosil to green energy. 

 

Scenario 2: Low deployment 

 

The Low Deployment scenario assumes low social and industry involvement. This scenario presume that OWI in the USA shows slow growth as it is 

not supported by federal and state government, public opinion has shifted and is against the industry on the one hand, and high capital and 

manufacture costs, and slower innovativeness and technological developments on the other. 

Innovation & Technological development 
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Concerning the innovations and technology in general in this scenario, the anticipated technology development will be very low-barely better than 

the current thechnology. The size of the turbines and the depth of the resource areas will be approximately the same as they are now, only slight 

improvements from the current status, which does not offer any radical change. 

Question 2.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Lack of technology and progress therein fits with the low deployment scenario. 

Costs 

Referring to the costs, the capital and installation costs will be as high as they are now or slightly lower. However, costs will considered as high, 

disallowing mass entry of players in the industry and squeezing the profits in unsustainable levels for some companies. 

Question 2.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Under that perspective the competition level will be low and maybe there are only a couple of significant players in the market, whose intention is the 

exploration of future markets and strive for strategic opportunities, hoping to gain first-mover advantages. 

Question 2.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Less likely due to high cost and no support from government 

Political support  

In this scenario, authors expect that the political support- in federal level- will not change from the current apathetic status. Also, it is expected that 

the current subsidies will not be extended when they will expire and neither other subsidies or regulation that can ease the development will be 

provided by the federal government. In addition, the state level support and interest that currently exists will decay, as the RPS target may be reached 

by other renewable resources or the projected benefits of the industry deployment will be significant lower than expected. 

Question 2.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public Support 

Regarding public opinion, it will be at best uninterested or even against in some cases and will create obstacles to the installation of the offshore 

facilities. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 
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Scenario 3. Moderate Deployment 

 

In the Moderate deployment or the Business-as-usual scenario, authors project the development of OWI with the existing pace. In other words, it is 

expected that insignificant federal support but high encourage by the state governments and public opinion as well on the one hand, and relatively 

cheaper costs- but still high enough, and technology development at its own path on the other. 

Innovation & Technological development 

With respect to the industry impact, authors await that technology development will continue at its own pace. Consequently, the technology will 

definitely be better than it is to date making progress- some significant improvements will be made-however not in the level of achieving break-

through outcomes.  

Question 3.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

This will also impact directly the capital and manufacturing costs, as it is anticipated that costs will be lower than today but still high enough due to 

inability to fully exploit the benefits of economies of scale and standardization techniques.  

Question 3.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Furthermore, offshore wind market will attract new players, mainly big international firms with worldwide presence, which have the ability to be 

present in a low profitable but strategic important market. Thus, the competition will be higher. 

Question 3.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

This case assumes that the political support in federal level will continue to be the same. In other words, it will not be fully supportive nor would 

impede the development of the OWI. After the expiration of the current subsidies, authors expect from federal authorities to launch other direct or 

indirect subsidies that will provide an aim to the industry. Overall the sum of the actions from federal perspective will continue as it is. However, the 

state authorities will continue to lead the attempts and initiatives for OWI development, as they continue to see that the growth of the industry can 

contribute to reach RPS goals and the contribution to the local society is positive from the deployment of offshore wind. 

Question 3.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

High political and public support would be a big factor 
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Public Support 

Public opinion will be ally in this efforts of the state governments, as it is not expected any radical behavioral shift in their perception concerning OWI. 

Probably the perception will be slightly better as public opinion will be more keen on offshore wind in the future. 

Question 3.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

High political and public support would be a big factor 

 

Question 4: What is the most probable scenario according to you? 

a. Fully Deployment scenario 

b. Low Deployment Scenario 

c. Moderate Deployment Scenario 

Please explain why 

Low deployment seems to be the most likely scenario. This is primarily driven by the lack of support and interest from the government as well as the 

large focus on cost of energy within US.  

 

Interviewer 2: Kristoffer Andersen, Global Buyer at SGRE 

Below you will find three different scenario regarding the long-term future deployment of the US offshore wind industry. Additionally, after every scenario 

you will find the most influecting factors that impact the deployment level. Based upon your knowledge and expertise within offshore wind energy, please 

read through these 3 scenarios and the argumentations, and comment on which one you find the most likely to happen and why? 

 

Scenario 1: Fully Deployment 

 

The Fully Deployment scenario requires high social and industry involvement. This scenario presuppose that offshore wind industry (OWI) in the USA 

is highly supported by both federal and state authorities and policy makers and the public opinion is positive and receptive to the development of the 

industry on the one hand, and reduced capital and manufacturing costs, boosted innovativeness of new technology, and continuously expanding R&D 

of current technology on the other. 

Innovation & Technological development 

Innovation and development of technology generate standardization of manufacturing process (in component level as well as in installation level), 

and consequently the use of the best practices that will offer more economical and efficient solutions. The trend within the OWI is to build bigger 

turbines-with rotor diameter more than 200m and height more than 150m- reaching capacities of multi-MW in order to capture more wind power 

(increase the generation of energy), decrease the installations required, lower maintenance costs, and consequently lower overall costs. 

Furthermore, there is also significant scope for the industry to innovate in areas such as foundation design, which will allow the expansion to deeper 

depths and the exploitation of more powerful winds. Thus, the development of floating offshore installation, of the ‘Twisted Jacket’, and sanction 

bucket among others, will favor the utilization of more US technical resource areas which are in deep waters.  

Question 1.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 
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Offshore wind market in the US is not supported at the same level as previously. Current president in office is not supportive to the idea of renewable 

energy which affects the public opinion. If the president is reinstated for second term this period would probably reflect the same as first period with 

limited support to the renewable business.  

Costs 

Required manufacturing and capital costs within US OWI will reduced significantly due to technology development, which as described earlier, will 

give opportunities to go bigger and deeper. What is more, the experience that firms have gained from all these years will lead them in optimazation 

of processes. Additionally, the mass deployment of OWI will favor economies of scale, contributing to further cost reduction. And finally, the 

increased competitiveness will also push firms in reduce the cost in order to gain bigger market shares. 

Question 1.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

This happening as we speak. The constant cost pressure from the market is happening as the clients (energy firms) is approaching turbine 

manufactures with advanced sourcing strategies as auctioning projects off to the most competitive source. Additionally all turbine manufactures are 

investing and increasing their capacity to the support the future market meanwhile as the common consumer increases their consumption of power.  

Competitiveness 

Concerning competitivenss, authors also believe that the rivalry level within the US OWI will be significantly higher. The US market will attract many 

companies (both O&Ms and energy firms) that will look for bigger part of the market pie. To do so they will need to innovate or develop best 

practices in order to differentiate themselves from the other rivals within the industry. 

Question 1.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

- 

Political support  

Speaking of the impact and role that society will play in the future scenario of full deployment, someone can argue that their contribution is equally 

important. To begin with the political support, authors assume that in this scenario both federal and state governments and policy makers will 

prioritizing heavily the OWI development by adopting a climate friendly policy and stick to the GHG emission reduction policies, easing the 

procedures of leasing and permission of an offshore project, providing more subsidies, and improving the infrastructure.  

Question 1.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

See answer in first question. If above concerns the US market we will be hit by the politics and influence the current US president are promoting.  

Public support 

Additionally, policy makers have the power to influence the public opinion, enhancing the ‘green’ trend in the public perception. In this scenario, it is 

assumed that the public opinion will be fully supportive to the OWI, as the need of changing the electricity mix will be higher and also it is expected 

the experience of the previous years from the offshore wind energy deployment to be positive among the society. 
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Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Assuming the public opinion is pro-renewable energy actively supporting the cause we will see change. The public is responsible for putting policy 

makers in office and if people supports the cause of cleaner energy we would get that support from the politicians as well. 

 

Scenario 2: Low deployment 

 

The Low Deployment scenario assumes low social and industry involvement. This scenario presume that OWI in the USA shows slow growth as it is 

not supported by federal and state government, public opinion has shifted and is against the industry on the one hand, and high capital and 

manufacture costs, and slower innovativeness and technological developments on the other. 

Innovation & Technological development 

Concerning the innovations and technology in general in this scenario, the anticipated technology development will be very low-barely better than 

the current thechnology. The size of the turbines and the depth of the resource areas will be approximately the same as they are now, only slight 

improvements from the current status, which does not offer any radical change. 

Question 2.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

Referring to the costs, the capital and installation costs will be as high as they are now or slightly lower. However, costs will considered as high, 

disallowing mass entry of players in the industry and squeezing the profits in unsustainable levels for some companies. 

Question 2.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

If no political influence we would be stalling the development of renewable energy and the cost changes will be limited. This would stall the entire 

industry and thereby stop/slow down the development of new technologies as investments cannot be done based on no future potential business.  

Competitiveness 

Under that perspective the competition level will be low and maybe there are only a couple of significant players in the market, whose intention is the 

exploration of future markets and strive for strategic opportunities, hoping to gain first-mover advantages. 

Question 2.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

The competition will still be considered high as there is fewer project with this scenario and slow development. It would probably cause O&Ms to 

breakeven on projects to keep the firm in the lead or close to leading the market share.  

Political support  
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In this scenario, authors expect that the political support- in federal level- will not change from the current apathetic status. Also, it is expected that 

the current subsidies will not be extended when they will expire and neither other subsidies or regulation that can ease the development will be 

provided by the federal government. In addition, the state level support and interest that currently exists will decay, as the RPS target may be reached 

by other renewable resources or the projected benefits of the industry deployment will be significant lower than expected. 

Question 2.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Slow movement would slow down the interests from politician as well. The interest would shift to other areas where investments can do a more 

significant impact. 

Public Support 

Regarding public opinion, it will be at best uninterested or even against in some cases and will create obstacles to the installation of the offshore 

facilities. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Slow movement would slow down the interests from the public opinion as well. The interest would shift to other areas where investments can do a 

more significant impact. 

 

Scenario 3. Moderate Deployment 

 

In the Moderate deployment or the Business-as-usual scenario, authors project the development of OWI with the existing pace. In other words, it is 

expected that insignificant federal support but high encourage by the state governments and public opinion as well on the one hand, and relatively 

cheaper costs- but still high enough, and technology development at its own path on the other. 

Innovation & Technological development 

With respect to the industry impact, authors await that technology development will continue at its own pace. Consequently, the technology will 

definitely be better than it is to date making progress- some significant improvements will be made-however not in the level of achieving break-

through outcomes.  

Question 3.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

This will also impact directly the capital and manufacturing costs, as it is anticipated that costs will be lower than today but still high enough due to 

inability to fully exploit the benefits of economies of scale and standardization techniques.  

Question 3.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 
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The economy of scale can be exploited to some extend, but the standardization still has a long way to go. The industry is trying to stand out and ensure 

the customer is attracted to the solutions. This unfortunately creates higher costs as specialized solutions has to be designed and manufactured 

compared to the lower cost solution of having standardization sub components in the market. However, standardized sub components would force 

O&Ms to stand out in other ways to gain market share.  

 

Competitiveness 

Furthermore, offshore wind market will attract new players, mainly big international firms with worldwide presence, which have the ability to be 

present in a low profitable but strategic important market. Thus, the competition will be higher. 

Question 3.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

The industry will attract more players due to the increasing demand of energy and (hopefully) changing politician agendas. Additionally other 

industries (like automotive) is affecting the renewable energy sector to increase capacity to support their cause. Would not make much sense to 

(continue) produce electric cars with fossil energy and recharge with fossil energy. 

Political support  

This case assumes that the political support in federal level will continue to be the same. In other words, it will not be fully supportive nor would 

impede the development of the OWI. After the expiration of the current subsidies, authors expect from federal authorities to launch other direct or 

indirect subsidies that will provide an aim to the industry. Overall the sum of the actions from federal perspective will continue as it is. However, the 

state authorities will continue to lead the attempts and initiatives for OWI development, as they continue to see that the growth of the industry can 

contribute to reach RPS goals and the contribution to the local society is positive from the deployment of offshore wind. 

Question 3.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

- 

Public Support 

Public opinion will be ally in this efforts of the state governments, as it is not expected any radical behavioral shift in their perception concerning OWI. 

Probably the perception will be slightly better as public opinion will be more keen on offshore wind in the future. 

Question 3.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

- 
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Question 4: What is the most probable scenario according to you? 

a. Fully Deployment scenario 

b. Low Deployment Scenario 

c. Moderate Deployment Scenario – most likely scenario 

Please explain why 

It is still a rather new and expanding industry. I believe the industry will continue growing at a steady pace whereas it will take several years before it 

takes off significantly. 

The Tesla Model S took off in 2012 which is only 7 years ago, but gave the world a significant push towards better terms for the automotive industry in 

regards to clean energy. This industry can be supported by wind energy, solar, hydro etc.  

As above mentioned example we will see a significant amount of initiatives from different industry which supports the change to cleaner energy which 

the renewable sector would have to support as the need for electricity (clean electricity to support the cause) will increase.  

 

Interviewer 3: Mathias Hartmann, Student Assistant at Ørsted 

Below you will find three different scenario regarding the long-term future deployment of the US offshore wind industry. Additionally, after every scenario 

you will find the most influacting factors that impact the deployment level. Based upon your knowledge and expertise within offshore wind energy, please 

read through these 3 scenarios and the argumentations, and comment on which one you find the most likely to happen and why? 

 

Scenario 1: Fully Deployment 

 

The Fully Deployment scenario requires high social and industry involvement. This scenario presuppose that offshore wind industry (OWI) in the USA 

is highly supported by both federal and state authorities and policy makers and the public opinion is positive and receptive to the development of the 

industry on the one hand, and reduced capital and manufacturing costs, boosted innovativeness of new technology, and continuously expanding R&D 

of current technology on the other. 

Innovation & Technological development 

Innovation and development of technology generate standardization of manufacturing process (in component level as well as in installation level), 

and consequently the use of the best practices that will offer more economical and efficient solutions. The trend within the OWI is to build bigger 

turbines-with rotor diameter more than 200m and height more than 150m- reaching capacities of multi-MW in order to capture more wind power 

(increase the generation of energy), decrease the installations required, lower maintenance costs, and consequently lower overall costs. 

Furthermore, there is also significant scope for the industry to innovate in areas such as foundation design, which will allow the expansion to deeper 

depths and the exploitation of more powerful winds. Thus, the development of floating offshore installation, of the ‘Twisted Jacket’, and sanction 

bucket among others, will favor the utilization of more US technical resource areas which are in deep waters.  

Question 1.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Enabling utilization of bigger areas to build windfarms as well as large turbines 

Costs 

Required manufacturing and capital costs within US OWI will reduced significantly due to technology development, which as described earlier, will 

give opportunities to go bigger and deeper. What is more, the experience that firms have gained from all these years will lead them in optimization of 
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processes. Additionally, the mass deployment of OWI will favor economies of scale, contributing to further cost reduction. And finally, the increased 

competitiveness will also push firms in reduce the cost in order to gain bigger market shares. 

Question 1.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Cost is a very important factor to the US market, together with jobs created 

Competitiveness 

Concerning competitiveness, authors also believe that the rivalry level within the US OWI will be significantly higher. The US market will attract many 

companies (both O&Ms and energy firms) that will look for bigger part of the market pie. To do so they will need to innovate or develop best 

practices in order to differentiate themselves from the other rivals within the industry. 

Question 1.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Given that the infrastructure needed to build large off shore wind farms together with a underdeveloped supplier network, the competition will not be 

at its highest. However, competition for the rights to build windfarms at certain locations is tough. 

Political support  

Speaking of the impact and role that society will play in the future scenario of full deployment, someone can argue that their contribution is equally 

important. To begin with the political support, authors assume that in this scenario both federal and state governments and policy makers will be 

prioritizing heavily the OWI development by adopting a climate friendly policy and stick to the GHG emission reduction policies, easing the 

procedures of leasing and permission of an offshore project, providing more subsidies, and improving the infrastructure.  

Question 1.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Especially if laws permit utility companies (providers of energy to end users) to distribute energy from sustainable sources (like wind power). Also, 

when the US offshore wind industry is at this early stage, political support is essential to reach a mature level.  

Public support 

Additionally, policy makers have the power to influence the public opinion, enhancing the ‘green’ trend in the public perception. In this scenario, it is 

assumed that the public opinion will be fully supportive to the OWI, as the need of changing the electricity mix will be higher and also it is expected 

the experience of the previous years from the offshore wind energy deployment to be positive among the society. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 
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Scenario 2: Low deployment 

 

The Low Deployment scenario assumes low social and industry involvement. This scenario presume that OWI in the USA shows slow growth as it is 

not supported by federal and state government, public opinion has shifted and is against the industry on the one hand, and high capital and 

manufacture costs, and slower innovativeness and technological developments on the other. 

Innovation & Technological development 

Concerning the innovations and technology in general in this scenario, the anticipated technology development will be very low-barely better than 

the current technology. The size of the turbines and the depth of the resource areas will be approximately the same as they are now, only slight 

improvements from the current status, which does not offer any radical change. 

Question 2.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

Referring to the costs, the capital and installation costs will be as high as they are now or slightly lower. However, costs will be considered as high, 

disallowing mass entry of players in the industry and squeezing the profits in unsustainable levels for some companies. 

Question 2.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Under that perspective the competition level will be low and maybe there are only a couple of significant players in the market, whose intention is the 

exploration of future markets and strive for strategic opportunities, hoping to gain first-mover advantages. 

Question 2.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competition will be highest for tenders  

Political support  

In this scenario, authors expect that the political support- in federal level- will not change from the current apathetic status. Also, it is expected that 

the current subsidies will not be extended when they will expire and neither other subsidies or regulation that can ease the development will be 

provided by the federal government. In addition, the state level support and interest that currently exists will decay, as the RPS target may be reached 

by other renewable resources or the projected benefits of the industry deployment will be significantly lower than expected. 

Question 2.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

The government needs to provide support in order for the industry to grow at this early stage 
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Public Support 

Regarding public opinion, it will be at best uninterested or even against in some cases and will create obstacles to the installation of the offshore 

facilities. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

 

Scenario 3. Moderate Deployment 

 

In the Moderate deployment or the Business-as-usual scenario, authors project the development of OWI with the existing pace. In other words, it is 

expected that insignificant federal support but high encourage by the state governments and public opinion as well on the one hand, and relatively 

cheaper costs- but still high enough, and technology development at its own path on the other. 

Innovation & Technological development 

With respect to the industry impact, authors await that technology development will continue at its own pace. Consequently, the technology will 

definitely be better than it is to date making progress- some significant improvements will be made-however not in the level of achieving break-

through outcomes.  

Question 3.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

This will also impact directly the capital and manufacturing costs, as it is anticipated that costs will be lower than today but still high enough due to 

inability to fully exploit the benefits of economies of scale and standardization techniques.  

Question 3.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Furthermore, offshore wind market will attract new players, mainly big international firms with worldwide presence, which have the ability to be 

present in a low profitable but strategic important market. Thus, the competition will be higher. 

Question 3.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

This case assumes that the political support in federal level will continue to be the same. In other words, it will not be fully supportive nor would 

impede the development of the OWI. After the expiration of the current subsidies, authors expect from federal authorities to launch other direct or 

indirect subsidies that will provide an aim to the industry. Overall the sum of the actions from federal perspective will continue as it is. However, the 
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state authorities will continue to lead the attempts and initiatives for OWI development, as they continue to see that the growth of the industry can 

contribute to reach RPS goals and the contribution to the local society is positive from the deployment of offshore wind. 

Question 3.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public Support 

Public opinion will be ally in the efforts of the state governments, as it is not expected any radical behavioral shift in their perception concerning OWI. 

Probably the perception will be slightly better as public opinion will be keener on offshore wind in the future. 

Question 3.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

 

 

Question 4: What is the most probable scenario according to you? 

a. Fully Deployment scenario 

b. Low Deployment Scenario 

c. Moderate Deployment Scenario 

Please explain why 

 

Interviewer 3: Nic Burton, Parts Commercial Operation Leader at GE 

Below you will find three different scenario regarding the long-term future deployment of the US offshore wind industry. Additionally, after every scenario 

you will find the most influecting factors that impact the deployment level. Based upon your knowledge and expertise within offshore wind energy, please 

read through these 3 scenarios and the argumentations, and comment on which one you find the most likely to happen and why? 

 

Scenario 1: Fully Deployment 

 

The Fully Deployment scenario requires high social and industry involvement. This scenario presuppose that offshore wind industry (OWI) in the USA 

is highly supported by both federal and state authorities and policy makers and the public opinion is positive and receptive to the development of the 

industry on the one hand, and reduced capital and manufacturing costs, boosted innovativeness of new technology, and continuously expanding R&D 

of current technology on the other. 

Innovation & Technological development 

Innovation and development of technology generate standardization of manufacturing process (in component level as well as in installation level), 

and consequently the use of the best practices that will offer more economical and efficient solutions. The trend within the OWI is to build bigger 

turbines-with rotor diameter more than 200m and height more than 150m- reaching capacities of multi-MW in order to capture more wind power 

(increase the generation of energy), decrease the installations required, lower maintenance costs, and consequently lower overall costs. 

Furthermore, there is also significant scope for the industry to innovate in areas such as foundation design, which will allow the expansion to deeper 
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depths and the exploitation of more powerful winds. Thus, the development of floating offshore installation, of the ‘Twisted Jacket’, and sanction 

bucket among others, will favor the utilization of more US technical resource areas which are in deep waters.  

Question 1.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Costs 

Required manufacturing and capital costs within US OWI will reduced significantly due to technology development, which as described earlier, will 

give opportunities to go bigger and deeper. What is more, the experience that firms have gained from all these years will lead them in optimazation 

of processes. Additionally, the mass deployment of OWI will favor economies of scale, contributing to further cost reduction. And finally, the 

increased competitiveness will also push firms in reduce the cost in order to gain bigger market shares. 

Question 1.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Concerning competitivenss, authors also believe that the rivalry level within the US OWI will be significantly higher. The US market will attract many 

companies (both O&Ms and energy firms) that will look for bigger part of the market pie. To do so they will need to innovate or develop best 

practices in order to differentiate themselves from the other rivals within the industry. 

Question 1.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

Speaking of the impact and role that society will play in the future scenario of full deployment, someone can argue that their contribution is equally 

important. To begin with the political support, authors assume that in this scenario both federal and state governments and policy makers will 

prioritizing heavily the OWI development by adopting a climate friendly policy and stick to the GHG emission reduction policies, easing the 

procedures of leasing and permission of an offshore project, providing more subsidies, and improving the infrastructure.  

Question 1.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public support 

Additionally, policy makers have the power to influence the public opinion, enhancing the ‘green’ trend in the public perception. In this scenario, it is 

assumed that the public opinion will be fully supportive to the OWI, as the need of changing the electricity mix will be higher and also it is expected 

the experience of the previous years from the offshore wind energy deployment to be positive among the society. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 
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Please argue why. 

 

Scenario 2: Low deployment 

 

The Low Deployment scenario assumes low social and industry involvement. This scenario presume that OWI in the USA shows slow growth as it is 

not supported by federal and state government, public opinion has shifted and is against the industry on the one hand, and high capital and 

manufacture costs, and slower innovativeness and technological developments on the other. 

Innovation & Technological development 

Concerning the innovations and technology in general in this scenario, the anticipated technology development will be very low-barely better than 

the current thechnology. The size of the turbines and the depth of the resource areas will be approximately the same as they are now, only slight 

improvements from the current status, which does not offer any radical change. 

Question 2.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

Referring to the costs, the capital and installation costs will be as high as they are now or slightly lower. However, costs will considered as high, 

disallowing mass entry of players in the industry and squeezing the profits in unsustainable levels for some companies. 

Question 2.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Under that perspective the competition level will be low and maybe there are only a couple of significant players in the market, whose intention is the 

exploration of future markets and strive for strategic opportunities, hoping to gain first-mover advantages. 

Question 2.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

In this scenario, authors expect that the political support- in federal level- will not change from the current apathetic status. Also, it is expected that 

the current subsidies will not be extended when they will expire and neither other subsidies or regulation that can ease the development will be 

provided by the federal government. In addition, the state level support and interest that currently exists will decay, as the RPS target may be reached 

by other renewable resources or the projected benefits of the industry deployment will be significant lower than expected. 

Question 2.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public Support 
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Regarding public opinion, it will be at best uninterested or even against in some cases and will create obstacles to the installation of the offshore 

facilities. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

 

Scenario 3. Moderate Deployment 

 

In the Moderate deployment or the Business-as-usual scenario, authors project the development of OWI with the existing pace. In other words, it is 

expected that insignificant federal support but high encourage by the state governments and public opinion as well on the one hand, and relatively 

cheaper costs- but still high enough, and technology development at its own path on the other. 

Innovation & Technological development 

With respect to the industry impact, authors await that technology development will continue at its own pace. Consequently, the technology will 

definitely be better than it is to date making progress- some significant improvements will be made-however not in the level of achieving break-

through outcomes.  

Question 3.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

This will also impact directly the capital and manufacturing costs, as it is anticipated that costs will be lower than today but still high enough due to 

inability to fully exploit the benefits of economies of scale and standardization techniques.  

Question 3.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Furthermore, offshore wind market will attract new players, mainly big international firms with worldwide presence, which have the ability to be 

present in a low profitable but strategic important market. Thus, the competition will be higher. 

Question 3.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

This case assumes that the political support in federal level will continue to be the same. In other words, it will not be fully supportive nor would 

impede the development of the OWI. After the expiration of the current subsidies, authors expect from federal authorities to launch other direct or 

indirect subsidies that will provide an aim to the industry. Overall the sum of the actions from federal perspective will continue as it is. However, the 

state authorities will continue to lead the attempts and initiatives for OWI development, as they continue to see that the growth of the industry can 

contribute to reach RPS goals and the contribution to the local society is positive from the deployment of offshore wind. 
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Question 3.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public Support 

Public opinion will be ally in this efforts of the state governments, as it is not expected any radical behavioral shift in their perception concerning OWI. 

Probably the perception will be slightly better as public opinion will be more keen on offshore wind in the future. 

Question 3.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

 

 

Question 4: What is the most probable scenario according to you? 

a. Fully Deployment scenario 

b. Low Deployment Scenario 

c. Moderate Deployment Scenario 

Please explain why – The issue will be driven politically, Trump has supported the coal industry and fossil fuel generation. This forms part of his support 

in the US rust belt. It would be difficult for him to turn his back on these industries, however should he not gain a second term it could all change, 

especially if the incoming president runs on a green ticket, this is a distinct possibility as public opinion is starting to become more aware of the climate 

issues around the world, all be it slowly. As the industry is still relatively young there is ample scope for technical improvement, however the shale gas 

business is also relatively new and also shows signs of growth and reduction in cost base. There has already had a huge worldwide impact on the oil 

price, and a reduction in the US reliance on oil imports, the growth of the OWI will impact this further. I would expect some political resilience to 

allowing the OWI industry to grow too fast as it would make other US core industries unstabl. 

 

Interviewer 5: Roxana Turcitu, Global Commodity Manager at SGRE 

Below you will find three different scenario regarding the long-term future deployment of the US offshore wind industry. Additionally, after every scenario 

you will find the most influecting factors that impact the deployment level. Based upon your knowledge and expertise within offshore wind energy, please 

read through these 3 scenarios and the argumentations, and comment on which one you find the most likely to happen and why? 

 

Scenario 1: Fully Deployment 

 

The Fully Deployment scenario requires high social and industry involvement. This scenario presuppose that offshore wind industry (OWI) in the USA 

is highly supported by both federal and state authorities and policy makers and the public opinion is positive and receptive to the development of the 

industry on the one hand, and reduced capital and manufacturing costs, boosted innovativeness of new technology, and continuously expanding R&D 

of current technology on the other. 

Innovation & Technological development 

Innovation and development of technology generate standardization of manufacturing process (in component level as well as in installation level), 

and consequently the use of the best practices that will offer more economical and efficient solutions. The trend within the OWI is to build bigger 

turbines-with rotor diameter more than 200m and height more than 150m- reaching capacities of multi-MW in order to capture more wind power 

(increase the generation of energy), decrease the installations required, lower maintenance costs, and consequently lower overall costs. 

Furthermore, there is also significant scope for the industry to innovate in areas such as foundation design, which will allow the expansion to deeper 
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depths and the exploitation of more powerful winds. Thus, the development of floating offshore installation, of the ‘Twisted Jacket’, and sanction 

bucket among others, will favor the utilization of more US technical resource areas which are in deep waters.  

Question 1.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Costs 

Required manufacturing and capital costs within US OWI will reduced significantly due to technology development, which as described earlier, will 

give opportunities to go bigger and deeper. What is more, the experience that firms have gained from all these years will lead them in optimazation 

of processes. Additionally, the mass deployment of OWI will favor economies of scale, contributing to further cost reduction. And finally, the 

increased competitiveness will also push firms in reduce the cost in order to gain bigger market shares. 

Question 1.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Concerning competitivenss, authors also believe that the rivalry level within the US OWI will be significantly higher. The US market will attract many 

companies (both O&Ms and energy firms) that will look for bigger part of the market pie. To do so they will need to innovate or develop best 

practices in order to differentiate themselves from the other rivals within the industry. 

Question 1.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

Speaking of the impact and role that society will play in the future scenario of full deployment, someone can argue that their contribution is equally 

important. To begin with the political support, authors assume that in this scenario both federal and state governments and policy makers will 

prioritizing heavily the OWI development by adopting a climate friendly policy and stick to the GHG emission reduction policies, easing the 

procedures of leasing and permission of an offshore project, providing more subsidies, and improving the infrastructure.  

Question 1.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public support 

Additionally, policy makers have the power to influence the public opinion, enhancing the ‘green’ trend in the public perception. In this scenario, it is 

assumed that the public opinion will be fully supportive to the OWI, as the need of changing the electricity mix will be higher and also it is expected 

the experience of the previous years from the offshore wind energy deployment to be positive among the society. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 
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Please argue why. 

 

Scenario 2: Low deployment 

 

The Low Deployment scenario assumes low social and industry involvement. This scenario presume that OWI in the USA shows slow growth as it is 

not supported by federal and state government, public opinion has shifted and is against the industry on the one hand, and high capital and 

manufacture costs, and slower innovativeness and technological developments on the other. 

Innovation & Technological development 

Concerning the innovations and technology in general in this scenario, the anticipated technology development will be very low-barely better than 

the current thechnology. The size of the turbines and the depth of the resource areas will be approximately the same as they are now, only slight 

improvements from the current status, which does not offer any radical change. 

Question 2.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

Referring to the costs, the capital and installation costs will be as high as they are now or slightly lower. However, costs will considered as high, 

disallowing mass entry of players in the industry and squeezing the profits in unsustainable levels for some companies. 

Question 2.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Under that perspective the competition level will be low and maybe there are only a couple of significant players in the market, whose intention is the 

exploration of future markets and strive for strategic opportunities, hoping to gain first-mover advantages. 

Question 2.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

In this scenario, authors expect that the political support- in federal level- will not change from the current apathetic status. Also, it is expected that 

the current subsidies will not be extended when they will expire and neither other subsidies or regulation that can ease the development will be 

provided by the federal government. In addition, the state level support and interest that currently exists will decay, as the RPS target may be reached 

by other renewable resources or the projected benefits of the industry deployment will be significant lower than expected. 

Question 2.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public Support 
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Regarding public opinion, it will be at best uninterested or even against in some cases and will create obstacles to the installation of the offshore 

facilities. 

Question 1.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

 

Scenario 3. Moderate Deployment 

 

In the Moderate deployment or the Business-as-usual scenario, authors project the development of OWI with the existing pace. In other words, it is 

expected that insignificant federal support but high encourage by the state governments and public opinion as well on the one hand, and relatively 

cheaper costs- but still high enough, and technology development at its own path on the other. 

Innovation & Technological development 

With respect to the industry impact, authors await that technology development will continue at its own pace. Consequently, the technology will 

definitely be better than it is to date making progress- some significant improvements will be made-however not in the level of achieving break-

through outcomes.  

Question 3.a: Please indicate how possible you find the ‘Innovation and Technological development factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Costs 

This will also impact directly the capital and manufacturing costs, as it is anticipated that costs will be lower than today but still high enough due to 

inability to fully exploit the benefits of economies of scale and standardization techniques.  

Question 3.b: Please indicate how possible you find the ‘Cost’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Competitiveness 

Furthermore, offshore wind market will attract new players, mainly big international firms with worldwide presence, which have the ability to be 

present in a low profitable but strategic important market. Thus, the competition will be higher. 

Question 3.c: Please indicate how possible you find the ‘Competitiveness’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Political support  

This case assumes that the political support in federal level will continue to be the same. In other words, it will not be fully supportive nor would 

impede the development of the OWI. After the expiration of the current subsidies, authors expect from federal authorities to launch other direct or 

indirect subsidies that will provide an aim to the industry. Overall the sum of the actions from federal perspective will continue as it is. However, the 

state authorities will continue to lead the attempts and initiatives for OWI development, as they continue to see that the growth of the industry can 

contribute to reach RPS goals and the contribution to the local society is positive from the deployment of offshore wind. 
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Question 3.d: Please indicate how possible you find the ‘Political support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

Public Support 

Public opinion will be ally in this efforts of the state governments, as it is not expected any radical behavioral shift in their perception concerning OWI. 

Probably the perception will be slightly better as public opinion will be more keen on offshore wind in the future. 

Question 3.e: Please indicate how possible you find the ‘Public support’ factor? (1-fully disagree, 10- fully agree) 

1     2     3     4     5     6     7     8     9     10 

Please argue why. 

 

 

Question 4: What is the most probable scenario according to you? 

a. Fully Deployment scenario 

b. Low Deployment Scenario 

c. Moderate Deployment Scenario 

Please explain why 

 

 




