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Abstract: The wing-in-ground (WIG) effect occurs when air pressure is created beneath
a craft moving close to the ground. The pressure created adds upwards lift, resulting in
less need for propulsion for moving forward. Over the years, several companies in various
countries have developed wing-in-ground crafts—marine vessels, looking like airplane,
that operate using the ground effect. However, no commercial routes are currently in
operation using such crafts. This article seeks to identify the critical factors that contribute
to the successful commercialization of WIG crafts. The study is composed of a literature
review, a company comparison and an analysis of one case study close to successful
commercialization. The study indicates that the following actions are critical for the
commercial success of a company engaged in WIG operations: engaging community,
enhancing R&D, establishing a robust technological system and focusing on safety and
compliance. It is also noted that technological readiness itself does not guarantee the
successful implementation of WIG crafts on commercial routes.

Keywords: WIG; wing-in-ground; ground effect; maritime transport

1. Introduction
The maritime industry faces significant regulatory challenges concerning decarboniza-

tion and sustainability. Initiatives led by the International Maritime Organization (IMO)
and the European Union target a 50% reduction in the carbon footprint of maritime trans-
port and achieving climate neutrality by 2050 [1,2]. Maritime transport facilitates over 80%
of global trade [3]. Several strategies for reducing carbon emissions are being developed
for waterborne transport, like adopting alternative fuels and optimizing vessel energy effi-
ciency. This paper explores an alternative mode of transport, the electric wing-in-ground
vehicle, or ‘WIG craft’, as a sustainable alternative. The term ‘WIG’ is used by the IMO to
identify a ground effect craft that operates above water [4].

Since the 1930s, researchers have studied ground effect technology to save energy while
increasing payload and speed, leading to 30–80% energy savings [5–7]. When integrated
with green energy solutions, ground effect technology could enable zero-emission crafts.
Many advancements have been reached in this technology, and it has been ready for use
since the 1970s but has never enjoyed commercial success [7,8].

The ground effect phenomenon occurs when increased air pressure is created beneath
a craft moving close to the ground. This additional lift reduces the propulsion required
for moving forward [8]. The ground effect has been tested with high-speed trains which
can achieve speeds up to 400 km/h but require significant infrastructure investments in
stable, separated tracks far exceeding the requirements of typical rail transport operating
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at 100–110 km/h [9]. In contrast, the vast, rather smooth surface of oceans eliminates the
need for significant infrastructure investments. This allows WIG crafts to achieve higher
speeds than traditional shipping while maintaining sustainability [10].

Over the years, several companies in various countries have invested in development
of WIG crafts [8,10]. However, no WIG crafts are currently operating on commercial routes.
Recently, some companies have advanced their projects to near production readiness [7].
Some of these projects prioritize battery-operated electric crafts designed to align with
climate neutrality goals.

This article aims to identify the critical factors influencing the successful commercial-
ization of sustainable WIG crafts using a combination of two theories. Tomovic et al.’s
theory provides a foundation for assessing organizational performance in transport sec-
tors [11]. Combining this with Porter’s framework of assessing competitive strategies [12]
enables the assessment of specific emerging markets like WIG crafts. The study aims to
answer the following question:

• What factors would enable the successful commercialization of WIG crafts?

This paper is organized into three sections. Section 2 provides a detailed explanation
of the data collection process and methods used during the literature review and research
phase. It also outlines the methodology used for analysing the data. Section 3 presents
the research findings, divided into two subsections—the first summarizes the evaluation
results for all selected companies, while the second focuses on an in-depth case study of the
company that best met the evaluation criteria. Finally, Section 4 highlights the key findings
of this study and offers recommendations for future research on the commercialization of
WIG crafts as sustainable transport option.

2. Materials and Methods
This section outlines the methods employed for the underlying research and describes

the data used. It is organized into three subsections—literature review, company evaluation
framework and case study.

2.1. Literature Review

The initial phase of the research involved a systematic literature review. Databases
were selected based on their reputation and relevance to technical fields, particularly those
with a focus on aerospace, maritime and transportation technologies. A Boolean search
operator was used to identify articles relevant to WIG craft commercialization.

The results of the systematic literature review were supplemented with a non-
systematic literature review. The aim of the non-systematic literature review was acquiring
additional information on the companies developing WIG crafts and verifying this infor-
mation from several sources. In addition, the information acquired through interviews
was also checked against alternative sources. Additional information was collected by the
authors during the spring–summer of 2024 using random keyword searches based on the
questions in the company evaluation framework.

2.2. Company Evaluation Framework

The evaluation criteria for WIG craft development were adapted from Michael E.
Porter’s [12,13] competitive strategy framework. Porter’s framework assesses four key
dimensions: future goals, current strategy, assumptions and capabilities. Using this frame-
work, a comprehensive profile of each competitor was developed, including their current
situation, potential market strategies, vulnerabilities and limitations. In addition, Tomovic’s
framework was used to identify success factors for the transport companies. For WIG craft
companies, the following criterion groups were identified for further analysis:
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- Historical development
- Technological and certification readiness
- Market position
- Innovation and production
- Operational performance
- Environmental impact

Each criterion is divided into sub-criteria. For instance, the ‘technological and certifica-
tion readiness’ criterion is divided into ‘technology readiness level (TRL)’ and ‘innovation
and future technologies’ and ‘certification readiness level (CRL)’. These sub-criteria enable
assessment of a company’s technology maturity, its integration of advanced sustainable
technologies and its progress toward meeting certification standards. Similarly, the ‘market
position’ criterion includes sub-criteria such as ‘cooperation’, ‘global market penetration’
and ‘funding’. These sub-criteria evaluate the company’s partnerships, its international
market reach and the diversity of its funding sources.

To ensure the criteria are measurable and objective, each sub-criterion is associated
with a specific question and scoring method. The scoring system reflects a range of possible
outcomes, ensuring a nuanced evaluation of company performance. All scores are mapped
to a 1–5 scale. The scoring system is designed to provide a meaningful summary of each
company’s overall performance across all evaluation areas, with 5 points reflecting to the
highest possible value in the criterion and 0 being the lowest. The minimum score of
18 reflects an inferior performance across all categories. The maximum score of 100 repre-
sents excellence in every evaluated area.

Scores between 18 and 40 points indicate a low-performing WIG technology company
with several areas for improvement. Companies in this range often face critical challenges,
such as technological immaturity, limited partnerships or inefficiencies in operations.

Scores between 41 and 63 points represent moderate performance, where compa-
nies demonstrate a mix of strengths and weaknesses. This could reflect a company that
is progressing in operational efficiency or R&D investment but lacks sufficient market
penetration or scalability.

Scores between 64 and 80 points suggest impressive performance. These companies are
typically well established, offering competitive products, leveraging strategic partnerships
and maintaining solid market positions.

Scores between 81 and 100 points indicate a high-performing company with balanced
strengths across all categories. These companies are recognized as industry leaders, demon-
strating advanced TRL, operational scalability and sustainability practices. The evaluation
questions and criteria reflecting the specific performance metrics for WIG craft companies
are summarized in the Table 1.

Table 1. Evaluation framework for WIG craft companies, compiled by authors.

No Criterion/
Sub Criterion Description and Question Answers and Score

Historical Development

1A Development Timeline

D. Tracks the evolution of the company’s WIG craft technology
identifying key periods of advancement

Q. In which period did the company start developing WIG
technologies?

1–5 (1 for 1980s, 2 for 1990s, 3 for
2000s, 4 for 2010s, 5 for 2020s)

1B Current Development Status
D. Assess whether the company remains actively engaged in

developing WIG crafts.
Q. Is the company actively developing WIG technologies?

0–5 (Yes (5), No (0))
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Table 1. Cont.

No Criterion/
Sub Criterion Description and Question Answers and Score

Technological and Certification Readiness

2A TRL
D. Evaluates the maturity of the company’s technology based on

TRL scale
Q. What is the highest TRL of the company’s WIG vehicles?

TRL 1–2 as 1; 3–4 as 2; 5–6 as 3;
7–8 as 4; 9 as 5

2B Innovation and Future
Technologies

D. Measures the company’s efforts in adopting advanced
technologies.

Q. How would you rate the company’s integration of advanced
technologies (e.g., AI, net zero propulsion)?

1–5 (one point for each new
technology used—propulsion, AI,

energy source, hydrofoil, etc.)

2C CRL

D. Measures the company’s progress in meeting certification
standards for WIG crafts

Q. What is the certification readiness level (CRL) of the
company’s most developed WIG vehicle?

CRL 1–2 as 1; 3–4 as 2; 5–6 as 3;
7–8 as 4; 9 as 5

Market Position

3A Cooperation
D. Analyses partnerships, collaborations for WIG craft

commercialization
Q. What types of partnerships has the company established?

1 point per type, up to 5 points
(strategic alliances, joint ventures,
R&D collaborations, supply chain

partnerships, marketing and
distribution agreements)

3B Global Market Penetration
D. Examines the company’s presence in international markets.
Q. How extensive is the company’s presence in international

markets?

1–5 (1—present in base country,
2—present in more than

3 countries, 3—present in more
than 6 countries, 4—present in

more than 10 countries,
5—present in more than

15 countries)

3C Funding D. Evaluates sources and amounts of funding, investments.
Q. What are the main sources of funding for the company?

1 point per source, up to 5 points
(private investment, government

grants, corporate partnerships,
crowdfunding etc.)

Innovation and Production

4A Product portfolio
D. Measures the diversity of the company’s product portfolio to

evaluate its adaptability and market coverage
Q. How diverse is the company’s product portfolio?

1–5 (1: very limited (1–2 products),
2: limited (3–4 products),

3: moderate (5–6 products),
4: diverse (7–8 products), 5: very

diverse (9+ products))

4B Product Development Pipeline D. Examines the progression and timelines of new models
Q. How many products are in different development stage?

Product in each of the following
categories gives 1 point: design

phase, prototype ready, in testing,
in certification, in production

phase?

4C Product Innovation D. Rates the company’s success in research and development
Q. How many patents does the company have registered?

1–5, one point per valid patent,
max 5

4D R&D Investment D. Measures the company’s annual investment in R&D
Q. How much is the company investing in R&D annually?

0–5 (0—R & D investment not
published; 1—up to 10 mln; 2—up
to 20 mln; 3—up to 30 mln; 4—up
to 40 mln; 5—more than 40 mln

(all in EUR)

4E Manufacturing Capabilities D. Assesses the company’s WIG craft production capacity
Q. How would you rate the company’s production capacity?

0—no premises; 1—land acquired;
2—premises built; 3—production

lines built; 4—preproduction
testing; 5—production in action

4F Operational Scalability
D. Analyses the company’s ability to scale operations as demand

increases
Q. How scalable are the company’s operations?

0—unknown; 1—only through
renting/additional purchase;
3—additional land available;

5—additional space for use as
premises
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Table 1. Cont.

No Criterion/
Sub Criterion Description and Question Answers and Score

Operational Performance

5A Operational Efficiency
D. Evaluates the efficiency of company’s operations

Q. How efficient are the company’s operations compared to its
competitors?

1–5 (1: very inefficient,
2: inefficient, 3: neutral,

4: efficient, 5: very efficient)
Calculated by TRL level achieved

divided by years active

5B Financial Stability

D. Assesses the company’s ability to balance obligations and
available resources

Q. How stable is the company’s financial situation in terms of
meeting its obligations?

1–5 (1: very unstable, 2: unstable,
3: neutral, 4: stable, 5: very stable)

5C Personnel Strategy

D. Assesses personnel strategy, the number of personnel in the
company and their movements

Q. Does company have enough personnel resources to achieve
the commercialization of their products?

1–5 (1: the number of employees
has diminished drastically, key

persons all changed in past
3 years 2: key persons have

remained the same, there is slight
decrease in personnel numbers,

3: no changes in the personnel in
recent years, 4: active hiring,

small movements in personnel,
5: active hiring, the personnel

numbers are growing, key
personnel has not changed)

Achievability is valued through
the stage of achievability reached

5D Safety
D. Evaluates safety records of the company’s WIG crafts

Q. How many accidents have been recorded with company’s
WIG crafts during tests, trials and actual usage?

1–5 (1: up to 1000, 2: up to 500,
3: up to 100, 4: up to 10,

5: 0 accidents)

Environmental Impact

6A Sustainability Practices
D. Measures company’s effort to minimize environmental impact
Q. Has the company implemented environmental sustainability

strategy?
1: no, 5: yes

6B Community and Social Impact
D. Evaluates the company’s involvement in community

initiatives and social responsibility programs.
Q. How many community initiatives is the company involved in?

1–5 (one point for each
community, up to 5)

Data for the analysis were gathered through both systematic and non-systematic
literature reviews, using publicly available sources. All information regarding financing,
technological developments, premises, strategic vision and other relevant aspects were
cross-verified using at least two independent sources. Technological advancements claimed
by companies were studied though public patent registers and published test-run videos.
Investment data were validated by consulting both the recipient’s and the investor’s public
relations disclosures. Community involvement and agreements were verified through
company-released statements and independent community information platforms. In-
formation on product portfolios and technological readiness was cross-checked against
classification society databases and press releases. Finally, company data were authenti-
cated using official company registers from the respective countries of operation. The full
acquired dataset is available on request.

The company achieving the highest score in this evaluation process was selected for
an in-depth case study.

2.3. Case Study Methodology

The case study provided an opportunity for a detailed exploration of a selected com-
pany’s approach to WIG craft development, focusing on its technological advancements,
market strategies and sustainability initiatives. The objective was to identify key success
factors relevant to commercializing WIG crafts and assess their applicability across the
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industry. Information from the systematic and non-systematic literature reviews formed a
foundation for the analysis, which was supplemented by additional data collected through
semi-structured interviews with company personnel, including the director of product
strategy and data analytics manager. Interview questions focused on critical aspects such as
the technological specifics of WIG crafts, strategies for addressing regulatory challenges and
plans for scaling operations. To validate the information obtained during the interviews,
a thorough internet search was conducted to cross-verify the data with independent and
alternate sources.

3. Results
3.1. Systematic Literature Review

To identify case studies relevant to the commercialization of WIG crafts, a systematic
search was conducted using publicly available databases, namely Web of Science, Scopus
and ProQuest. These databases were selected for their comprehensive coverage of peer-
reviewed research in business and technology. Specific attention was given to terms
connecting ground effect technologies to commercialization (e.g., ‘ground effect’ AND
‘business’ or ‘commercial’). Table 2 summarizes the search terms and results, emphasizing
how these terms were tailored to focus on WIG-specific business models.

Table 2. Initial literature search results by database and keywords.

Database
Search Word Web of Science ProQuest Dissertation

and Thesis Database Scopus

Ground effect craft 262 13 0
and commercial 7 10 0
and business 3 4 0

Wing-in-ground craft 87 5 185
and business 0 1 1
and commercial 5 5 17

Wing-in-ground 253 39 520
and commercial 9 31 31
and business 1 18 5

Each article was manually reviewed to identify articles that contained information on
the commercialization or business cases of WIG crafts. Duplicate entries were removed. In
total 225 articles were analysed. Articles unrelated to the commercialization or potential
business applications of WIG crafts were excluded. A significant gap was identified in
the availability of business-focused literature on WIG crafts, with most studies focusing
on technical aspects like technical case studies or the aerodynamics or wing configuration
of WIG crafts. Consequently, most of these articles were excluded from further analysis.
Only 18 articles addressed the commercial aspects of WIG crafts. These articles are listed in
Appendix A. However, none of these articles provided information on companies currently
active in the development of WIG crafts. The result of the systematic literature review
shows that attention to the commercialization of WIG crafts appears in waves—first at the
end of the 1970s, then ten years later in 1988, following a slightly more active period in the
1990s. By the beginning of the 2000s, interest had slowed down and became more active
again after 2014. This corresponds to the changes in the lives of the countries that are active
in the development of technology as well as the changes in attitude towards greenhouse
gases and decarbonization needs. The attention of the articles to commercialization also
changes—earlier articles analyse the use of technical feasibility with the attention of tech-
nical details. Articles since 2011 analyse the commercialization in detail from a busi-
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ness perspective—considering the use cases, cargo handling, production feasibility and
route feasibility.

3.2. Non-Systematic Literature Review

Given the limited information on WIG craft commercialization identified through
the systematic literature review, a non-systematic review was conducted. This review
utilized the authors’ prior knowledge of the field and targeted Google searches based
on the company names identified through the systematic literature review. The non-
systematic review aimed to identify the companies actively developing the WIG crafts. To
verify the recent activity of the identified companies, the owner information was reviewed.
Companies lacking publicly available financial data were excluded from this research.
Companies based in Russia, Iran and China were excluded from the research due to limited
access to reliable data about these organizations. As a result, three companies met the
selection criteria—they were referenced in review articles, maintained an active web page
with news updates as recent as 2020 and had their ownership data and financial data
available from public sources. The authors acknowledge that some companies may have
been excluded due to language barriers, as the research was conducted in English only.
This highlights the need for multilingual collaboration in future research. The selected
companies are given in Table 3.

Table 3. WIG production companies selected for evaluation, compiled by authors.

Company A Company B Company C

Name of the
company REGENT Craft Inc. Maritime Mobility

Company Aron
AirX (previously

Widgetworks)
Country of
residence USA Republic of Korea Singapore

3.3. Comparison of the Three Identifies Companies

The comparative results of the three companies are presented in Table 4, sorted by
their overall score.

Table 4. Company comparative results, compiled by authors.

Company 1A 1B 2A 2B 2C 3A 3B 3C 4A 4B 4C 4D 4E 4F 5A 5B 5C 5D 6A 6B Σ

A 5 5 3 5 3 5 5 5 1 2 3 5 1 1 5 4 5 5 4 5 77

B 3 5 4 3 4 3 2 2 1 1 5 1 2 2 2 3 2 5 2 1 52

C 3 5 4 1 5 1 2 1 1 1 0 3 1 1 1 2 2 5 2 1 42

All companies were founded in this century—company A was founded in 2020 [14],
company B in 2008 [15] and company C in 2004 [16] (question 1A). All are active developers
of WIG crafts in three different countries (question 1B).

The differences between the companies’ historical development comes from their ap-
proach to technology—company A and B developed their technology by themselves [15,16],
while company C uses models created in the 1980s in Germany by Alexander Lippich [17].
This reflects on the technology readiness levels (TRLs) of their crafts—company C has the
highest technological readiness, having one of the models certified and at the preproduc-
tion level (TRL 8) [18]. At the same time, company B achieved this certification stage in
16 years and also showcased their most advanced model in test voyages in realistic envi-
ronments (TRL 8) [19]. Company A reached TRL 6 in only 4 years of operation, showcasing
a down-scaled prototype in action and working on full-size prototype [20] (question 2A).
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The three companies differ in their use of advanced technologies. While companies
B and C have opted for classical propulsion engines [21,22], company A is opting for an
electric engine [23]. The fuel used by companies B and C is petrol-based, while company
A is opting to use batteries as energy source. In addition, company A is looking into the
use of hydrogen as an energy source, and their design includes hydrofoil for easier lift-off
(5 points) [20]. However, the use of the ground effect enables all companies to be more
efficient than other transport modes. None of the companies are currently looking into the
use of AI. Company B aims to use novel composite materials using vacuum infusion as a
material bonding technology as well as advanced configuration of wings (3 points) [21,24].
As company C has not been using other advanced technologies except for the ground effect
itself and is relying on technology created in Germany in 1990s, it is awarded 1 point for
this criterion [25] (question 2B).

Company A has an agreement with a classification society regarding a pre-application
contract (Certification readiness level (CRL) 6) [26], whereas companies B and C have
received type confirmations from the respective registries [27,28]. Company B’s most
advanced vessel has been accepted in one register and is not in actual use yet (CRL 8).
Company C has been certified in various countries and registries over the years and has
proven itself in an actual operation environment, though their craft has never been used
commercially (CRL 9) [28] (question 2C).

All three companies have partnerships to promote the sales and social acceptance
of their crafts. Most partnerships have been acquired by company A, utilizing all sorts
of co-operation possibilities through initiatives with different communities (Hawaiian
initiative [29]), involving stakeholders through pre-sale contracts (Brittany Ferries [30]) or
partners (Japanese airlines [31,32]). Company A has also concluded distribution and
marketing agreements as well as involved supply chain companies as owners (total
5 points) [33–35]. The other two companies have not acquired such an extensive list
of partnerships. Company B has been mostly active in its base country, developing relation-
ships and partnerships with officials through the WIG crew training centre [36]. They have
one agreement for sales outside their country as a distribution agreement (Italy) and one
agreement for partnership (Malaysia) and has teamed up with Solartech for technological
advancements (3 points) [37,38]. Company C has recently changed ownership [25]. The
new owner, an international aviation service group, has not yet announced its plans for
partnerships and has recently concluded an agreement with Eurasia Mobility Solutions
(1 point) [39] (question 3A).

All companies aim for international markets. So far the most successful has been
Company A, with pre-sale agreements in more than 15 countries (5 points, question 3B) [40].
Company B has agreements in fewer than 3 countries and so does company C (2 points
respectively) [19,37,39,41].

The funding (question 3C) of these companies has been rather different. While Com-
pany B was founded using private investments and has used public offering of shares
(2 points) [42,43], company C is owned by an international conglomerate (1 point) [25],
and company A has opted for any sort of funding that has been possible—they have
government grants in the form of tax benefits and corporate partnerships, and invest-
ments have been acquired through private investments as well as through crowdfunding
(5 points) [35,44–50].

The product portfolio of the companies is similar—they are all developing 1–2 products with
one in the testing phase and one in the design phase (question 4A, 1 point each) [21–23]. However,
the product development pipeline differs. While company B and C are developing one
craft, company A is developing two at the same time [51] (question 4B points 2, 1, 1). There
are also differences in the number of patents registered. Company C has no patents on its
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own, as their product relies on the design by Lippisch from the years of 1980–1990 (question
4C, 0 points). Company B has filed more than 19 applications for patents regarding ground
effect technology, of which five are valid (5 points) [52]. Company A has filed more than
15 applications, and 3 of these are valid as patents (3 points) [53]. This is also visible from
their funding—as all three companies are actively developing their crafts, their investments
are in rather large scale. While all of them are not eager to openly discuss investment size, it
can be deduced from the money they have gathered and the financial information available.
Company A has stated that within 2024, they have gathered more than 60 mln EUR for the
further development of their craft (question 4D, 5 points) [14]. Company B has indicated in
their financial reports that the sum is up to 10 mln a year (1 point) [54,55], and company C
has invested more than 20 mln EUR according to their financial reports (3 points) [56].

Two of the companies have also been investing in their manufacturing abilities. Com-
pany A has acquired land (1 point) [46], company B has built premises and is preparing
production lines (2 points) [57], and company C has not disclosed any information regard-
ing such premises. However, it must be considered that company C owns several aircraft
repair sites that can be modified for such production units (1 point) [58]. This also reflects
the scalability of the companies, which is excellent in all three—none of them has used
up the available space yet. However, due to corporate structure of Company C, it has the
benefits of existing maintenance spaces in different countries and therefore an advantage
over the others (5 points for C, 4 points for A and B).

When looking at operational efficiency (question 5A), company A excels—in only
4 years of operation, they have achieved TRL 6 [26], while it has taken 16 and 20 years,
respectively, for companies B [27] and C to achieve TRL 8 [28]. The coefficients calculated
are, respectively, 1,5, 0,5 and 0,4, showing how big advancements have been made in TRLs
within a year of operation, resulting in points of 5, 2 and 1 respectively.

The financial stability of the companies is hardest to evaluate. All three companies
have had few to no sales due to the crafts not being ready. However, as they use different
policies for the pre-sale agreements and different financing models, it is clear from the
financial reports and published investments that companies A [40] and C [39,57] have the
strongest position, while company B might be lacking the support from the investor side
while having no additional obligations according to their latest financial report [56]. As
company C has not filed yet any yearly report due to the new ownership, the evaluation is
done based on its owner’s merits and downgraded by one point for the caution. Company
A has acquired over its 4 years of existence quite substantial support from investors as
well as from the market but has also taken on rather heavy investment duties (more than
300 mln USD to be invested by Rhode Island to keep tax benefits in contrast to less than
100 mln USD gathered from investors [48]), while having presales of 9 bln USD [59]. Hence,
company A is valued as stable, company B as neutral and company C as unstable.

The personnel strategies of the companies (question 5C) show differences between the
companies. While company A is actively recruiting and its personnel shows a clear rise in
numbers (it has added more than 20 employees in 2023, with a total well over 100 [60]),
company B personnel numbers have declined over the past years (from over 100 to fewer
than 40 [61]). There is no information about the changes in personnel by company C as
the new owners have yet not reached the reporting level. However, before the change in
ownership, company C was almost dormant, with fewer than 10 employees [56].

While looking at the safety of their crafts (question 5D), there have been test flights only
and there have been 0 reports of any accidents from any of the companies. All companies
co-operate with classification societies to guarantee their craft’s compliance with safety.
Hence, the current point allocation is 5, 5, and 5.
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When evaluating sustainability practices, company A stands out through its im-
plemented environmental sustainability practices as well as being involved in several
community initiatives (questions 6A and 6B) [20,29–35,44–51]. Companies B and C do not
showcase environmental sustainability practices, and both also have limited influence in
their communities, with company B having only 1 community co-operation project [37]
and company C having none.

As a result of the detailed analysis (see Table 4 for summary), company A stands out
as having built its crafts to relatively high levels in a short period of time, through collecting
more funding than its competitors and having more influence on its community. However,
its products are not yet ready for production, though the test flights show promising results.

3.4. Case Analysis of Company A

Based on the results of the analysis of the companies, company A was chosen for
a detailed case study. The aim of the case study is to research the company in detail to
identify its success factors. In addition to the information gathered from public sources,
the interviews were held with company A key persons. The persons interviewed for the
case study were the Director of Product Strategy and the Data Analytics Manager [62]. The
formulation of the interview questions was grounded in the analysis given in the previous
chapters. The questions aimed to delve into specific aspects of company A operations,
such as the technological specifics of their WIG crafts, strategic partnerships for sustainable
development, and anticipated regulatory challenges, ensuring a thorough exploration
aligned with both the broader industry context and the company’s specific endeavours.
They offer perspectives on the design, operation, and strategic planning associated with
company A’s all-electric WIG crafts. The current case study consists of three parts: company
profile, model development and sustainability factors.

3.4.1. Company Profile

Company A was founded in 2020 by two individuals in Boston, USA as a startup
company [35]. The company relocated to North Kingstown, Rhode Island in 2022 to receive
a 13 mln USD tax benefit [48]. The aim of the company is to develop all-electric WIG
crafts, designed to combine the speed and comfort of an aircraft with the affordability
and manoeuvrability of a ship, while offering affordable and sustainable options that
meet current and future decarbonization requirements. During the interview, the focus
on integrating advanced technologies such as fully electric propulsion systems and the
potential for incorporating artificial intelligence into future models was highlighted. The
WIG craft is intended to transport passengers along coastal routes by 2025, offering a range
of 180 miles (300 km) at speeds up to 180 mph (290 km/h) while being operated on battery
power, recharged at harbours with electricity [34]. According to the information given
by the company to the public, it has two versions of WIG crafts under development—the
Viceroy, a 12-seat model with the aim of being in production by 2025, and the Monarch, a
50- and 100-seat version, targeted to be in commercial operation by 2028 [29,49]. Company
A differs from other companies that have been developing WIG crafts, mainly due to the
large traction of gathering quick funding. Since its founding in 2020, it has gathered several
billion dollars in pre-orders in form of presales and strategic co-operation contracts and has
gathered funds from public as well as shareholder investments. The company’s approach
to navigating challenges through strategic partnerships and continuous technological
innovation was discussed. Insights into company A market analysis and future expansion
plans were shared, emphasizing the economic and environmental considerations that guide
their product development and marketing strategies. To summarize, it can be said that
company A is one of the best-funded WIG craft developers of current times, with a rather
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complex list of investors, divided between airlines (23.5%), shipping and ferry companies
(17.8%), logistics and parcel delivery companies (3.9%), strategic corporate investors (5%),
individual investors (10%) and venture capital firms as the base of the operation (40%) [40].
This enables the founders of the company to keep the focus of the company as well as the
control of its actions with limited influence from investors. Nevertheless, company A has
many obligations that exceed the funding it has currently gathered (90 mln vs 322 mln
to be invested into a Rhode Island production unit in the coming years [48]) as well as
obligations with presales (the estimated revenue of 2022 was $54.5 mln [50], but none of
the WIG crafts have been delivered yet).

3.4.2. Model Development

At the time of writing, company A has informed the public of two possible versions of
WIG crafts—a 12-passenger craft called the Viceroy, and a 100-passenger craft called the
Monarch. Both crafts are in the development stage. The Viceroy craft’s downsized copy
has been through flight tests, and the actual-size mock-up is visible in the head office of
company A but has not yet been on test flights. The Monarch is in the design stage only.
Details of the crafts can be seen in Table 5.

Table 5. Company A WIG craft model details. Compiled by authors.

Title 1 Viceroy [34] Monarch [46]

Nr of passengers 12 50–100
Length 17.53 m

Wingspan 19.81 m
Cabin length 7.92 m
Cabin height 1.83 m
Cabin width 1.68 m

Cargo door measures 1.45 × 1.65 m
Cabin volume 21.12 m3

Luggage space volume 2.49 m3

Maximum water weight 6532 kg
Maximum take-off weight 7001 kg

Useful load, passengers 1361 kg 10 t
Useful load, cargo only 1587 kg 10 t

Engine 120 kW
Speed Up to 291 km/h Up to 225 km/h
Range 290 km 650 km

Noise level at take-off 59 dBA
Energy source Electrical Electrical

3.4.3. Collaboration with Community and Strategic Partnerships

Company’s A collaboration agreements can be categorized into three categories.
The first is technical development partnerships—focused on enhancing WIG craft de-
sign, propulsion systems and operational safety; the second is community engagement
initiatives—preparing local communities for the adoption of WIG crafts, including in-
frastructure adaptations and public education programs; and last is strategic investor
collaborations—securing funding and market access through partnerships with airlines,
maritime operators and logistics companies.

Company A’s ability to garner support from a wide array of investors, including
venture capital firms and strategic partners from various industries, showcases strong
market confidence in their technology. An eclectic investor base not only fuels financial
robustness but also enhances credibility across different market segments. Such strategic
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investments from airlines and maritime operators demonstrate a significant endorsement,
reflecting a collective trust in their potential to revolutionize coastal and inter-island travel.

3.4.4. Sustainability Factors

Company A has opted from the beginning to create a battery-operated, fully electrical
WIG craft. The importance of this is also seen as being part of initiatives that aim for
decarbonisation and sustainable transportation options. Company’s A strategic initia-
tives discussed during the interview included collaboration with the Hawaii initiative
to integrate environmentally sustainable solutions into their operations. Additionally,
partnerships with global stakeholders reflect the adoption of battery electric propulsion sys-
tems. The interviewees discussed how these initiatives align with global decarbonization
goals and showcased the potential for WIG crafts in contributing significantly to reducing
emissions in the transport sector.

3.4.5. Analysis of the Success Factors

Company A is pioneering the introduction of WIG crafts, which are designed as fully
electric vehicles that significantly reduce emissions compared to traditional air and mar-
itime transport. Participation in initiatives underscores their commitment to environmental
stewardship, focusing on deploying these WIG crafts within a framework that supports
decarbonization goals. Moreover, their collaboration with partners like airlines further
emphasizes a commitment to integrating sustainable practices in regional transportation
networks, fostering an infrastructure that supports zero-emission vehicles.

Company A’s trajectory from concept to near-market readiness is marked by swift
developmental milestones and robust partnership formations. Company’s A success is
marked by rapid progression in fundraising and prototype development and securing
high-value contracts with airlines and ferry operators. This validates the technological
feasibility of WIG crafts and demonstrate commercial potential. For instance, there are
agreements both with ferry and airplane operators for future purchases of the crafts, hence
showing the trust in technology [29,33,63]. Furthermore, strategic decisions to expand their
manufacturing capabilities reflect a clear and ambitious growth strategy aimed at scaling
up to effectively meet the anticipated market demand.

The presence of a diverse group of investors such as airlines, shipping companies,
venture capital firms, individual investors and strategic corporate investors is somewhat
atypical for a startup in its early phase (see Figure 1). This diversity not only enhances
credibility and provides capital but also brings in a wide array of expertise and potential for
strategic partnerships, which is crucial for a company involved in innovative technologies
like electric WIG crafts. This might indicate high confidence in the technological feasibility
and market potential of their products, which is less common in standard startups that
might rely more heavily on venture capital and angel investments in their earlier stages.

The authors have studied company A’s proactive initiatives and compliance strate-
gies. These contribute to its sustainability goals, thereby aligning its operations with both
current needs and future environmental responsibilities. The approach used is based on
the integration of proactiveness and due diligence concepts to achieve sustainability in
maritime operations [64]. This framework is rooted in the understanding that sustainability
in the maritime sector involves a holistic management concept that not only emphasizes
ecological integrity but also incorporates a balanced view of social equity and economic
development [65,66]. To clearly delineate how company A implements its proactive sus-
tainability strategies, the ‘5 Ps’— prediction, prevention, planning, participation, and
performance —are utilized as described for maritime sector analysis by Michael Boviat-
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sis [64]. Table 6 shows a summary of each of these aspects, providing examples of their
application in company A’s operations.
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Table 6. Proactive sustainability strategies as utilized by company A, compiled by authors.

Proactiveness Category Description Examples in Company A

Prediction Anticipating future trends and needs in the
industry to stay ahead of market demands.

Anticipated the demand for
sustainable transport solutions; early
strategic partnerships with airlines

and maritime companies [29–31,34].

Prevention Implementing measures to avoid future
risks and problems before they occur.

Partnerships with technology
developers to enhance design and
production efficiency and mitigate

operational risks [44,49].

Planning Strategic foresight in business decisions,
focusing on long-term impacts and benefits.

Involvement with several
stakeholders to shape the future of

maritime transportation.

Participation
Active involvement and engagement with
various stakeholders to foster collaborative

innovations and solutions.

Collaboration with strategic investors
and government entities to align with
broader sustainability and regulatory

frameworks [26,64,67].

Performance
Monitoring and evaluating the effectiveness

of strategies and initiatives to ensure
alignment with goals.

Rapid growth in order book
demonstrating effective market

alignment; continuous innovation in
seaglider technology reflecting

performance success [40].

Following the proactive strategies outlined, it is important to also evaluate the due
diligence of regulatory, risk management and operational integrity aspects. This indicates
the possible risks that can influence the company performance in future, that do not affect
its operations today. In the Table 7, such aspects are summarized.

While company A leads in sustainability practices among maritime peers, there is
scope to extend these efforts into more comprehensive technological assessments. Building
on the foundation of effective sustainability measures, it becomes essential to delve deeper
into the specific technologies that underpin these practices.
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Table 7. Due diligence aspects of company A, compiled by author.

Due Diligence Aspect Description Implementation at Company A

Compliance with
Regulations

Ensuring all operations adhere to
environmental and safety standards.

Alignment with global
environmental standards and
proactive engagement with

regulatory bodies like the US Coast
Guard as well as classification society

as Lloyd’s Register [26].

Risk Management
Identifying, assessing, and mitigating
risks to ensure operational continuity

and safety.

Strategic partnerships and
investment in technology to diversify

and mitigate technological risks
[29,30,33,35,44,53,62].

Operational Integrity
Maintaining high standards of

operation that meet safety, efficiency
and environmental guidelines.

Pilot projects and testing with
partners such as Brittany Ferries to

ensure operational practices meet the
highest standards [30].

4. Conclusions
The commercialization of WIG crafts has been a topic of research for over 50 years, yet

no WIG crafts are currently in commercial operation. This study identifies critical factors
influencing commercialization efforts, addressing challenges and opportunities within this
niche sector. Most of the excluded research articles focused on technical aspects, particularly
aerodynamics, with limited attention to the commercialization pathways or readiness of
companies to bring WIG crafts to the market. Although calls for commercialization have
been noted [68], these have rarely been supported by actionable insights into industry
practices or strategies for market adoption. The niche for WIG craft operations defined
in theoretical terms has seen limited translation into viable business models. Previous
analyses, such as those by Luchkov, Nebylov and Rozhestvensky [10] have centered on
technical feasibility for larger WIG crafts, neglecting the emerging focus on smaller scale
WIG crafts designed for 12 passengers or fewer.

The study addresses the primary research question:

• What are the factors that contribute to the commercialization of WIG crafts?

The analysis demonstrates that decarbonization is a significant factor driving in-
vestment in the transportation sector. Companies prioritizing low-emission transport
solutions attract greater financial support, enabling faster technological development and
market readiness.

The study identifies four critical actions for the successful commercialization WIG
craft operations: engaging community, enhancing R&D, establishing a robust technological
system and focusing on safety and compliance. The research identifies key factors con-
tributing to WIG craft commercialization. These factors highlight differences in operational
strategies and their impact on commercialization, including:

• Expanding its proactive measures to include community engagement and trans-
parency in environmental reporting has provided an advantage by better preparing
communities for new technologies and opportunities. This approach fosters coopera-
tion initiatives, allowing local communities to have early involvement and influence
on the development of the crafts.

• Increasing investment in R&D enables advances in technology, optimizes energy use
and further reduces potential environmental impacts. Prioritizing sustainable options
is an advantage and attracts the interest of maritime and aviation communities.
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• Involving the industry with presale agreements is unique way to involve the key
players of both the maritime and aviation industries on several levels.

• Combining existing technologies is one way to reach the desired sustainability levels.
Reducing the need for propulsion and additional fuel saves not only the environment
but also reduces operational costs for the operator.

• Part of sustainable actions is also training the crew with the use of navigational
simulators before actual trials. Combining simulators into the training methodology
and courses seems to be excellent way to effectively prepare the crew for any situation
that might happen at sea.

This study has several limitations. The reliance on English language sources may have
excluded valuable insights from companies in non-English-speaking regions. Additionally,
while the case study provides an analysis of one leading company, future research could
broaden the scope by including interviews and evaluations of additional companies. While
the results of the study may be applicable to other technologies and areas of interest, the
methods used and framework created in this study needs to be fully verified against new
conditions before any such applicability claims can be made. Finally, the study does not
address a detailed analysis of legal and regulatory challenges, which require dedicated
research to fully assess their implications on WIG craft commercialization.

While WIG craft technology has been under development for decades, its widespread
commercialization remains unrealized. This study demonstrates that technological readi-
ness alone is insufficient. A holistic approach is needed, encompassing various factors
at different levels. The need for sustainable practices and solutions is a heavy driver
in the industry, as the systematic literature review as well as the comparison of the
active companies and case study have shown—there is increased interest in the com-
panies that are researching and investing into green technologies and green solutions.
While wing-in-ground technology on the whole provides efficiency in reducing fuel con-
sumption and raising payload, decarbonized solutions are of interest to the aviation and
maritime industries.

Future research could focus on understanding social acceptance through cost–benefit
analyses and assessing environmental impacts to understand the full benefits of the tech-
nology. This includes a detailed examination of lifetime energy requirements, covering
the manufacturing, operational lifecycle and eventual decommissioning of WIG crafts.
Such studies would provide valuable insights into their long-term sustainability and
feasibility. Successful commercialization requires addressing multiple factors, including
stakeholder engagement, compliance with regulatory standards and operational scalability,
while the driver for WIG craft commercialization today seems to be the sustainability
and decarbonisation requirements. Whether this is also applicable to other technologies
and their commercialization needs to be studied in future. By building on these findings,
future research can further refine strategies for integrating WIG crafts into sustainable
transport networks.

Ground effect technology is on its way to commercialization. WIG crafts, as a sample
case of this technology, open new horizons, and research into its applications and popu-
larization continues within the EU Horizon AIRSHIP project [69] and similar projects in
the future.

Author Contributions: Conceptualization, K.n.C., U.P.T. and K.K.; methodology, K.n.C.; data curation,
K.n.C. and K.K.; formal analysis, K.n.C.; investigation, K.n.C., U.P.T. and K.K.; writing—original
draft preparation, K.n.C., U.P.T. and K.K.; writing—review and editing, K.n.C., U.P.T. and K.K.;
visualization, K.n.C. and K.K.; supervision, U.P.T.; funding acquisition, U.P.T. All authors have read
and agreed to the published version of the manuscript.



Future Transp. 2025, 5, 13 16 of 22

Funding: This research received funding from Horizon Research and Innovation Actions under grant
agreement no. 101096487, funded by the European Union. The views and opinions expressed are
those of the author(s) only and do not necessarily reflect those of the European Union or CINEA.
Neither the European Union nor the granting authority can be held responsible for these views
and opinions. This research received funding also from Horizon-Widera-2023-Access-02-02 under
the grant agreement no. 101159424 project titled ‘Twinning to enable Baltic Sea vessels to meet
Fit-for-55 regulations’ by the European Research Executive Agency (REA) delegated by the European
Commission. The views and opinions expressed are those of the author(s) only and do not necessarily
reflect those of the European Union or REA. Neither the European Union nor the granting authority
can be held responsible for these views and opinions.

Institutional Review Board Statement: Ethical review and approval were waived for this study
according to the Estonian Code of Conduct for Research Integrity.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data concerning the literature reviews can be obtained from authors by
e-mail request.

Acknowledgments: To Tamas Kolos-Lakatos and Estefania Castillo for their time and input in sharing
information about REGENT Crafts Inc.

Conflicts of Interest: The authors declare no conflicts of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

Appendix A
Results of the literature review.

Authors Title Year Journal Short Summary

D.E. Calkins

A feasibility study of a
trans-ocean hybrid cargo
airship operating in
ground effect

1975
Lighter Than Air
Technology Conference

Study uses performance and economic
algorithms to compare WIG and
airplane designs to find the one with
the highest profit margin compared to
size. Results of the study show that the
hybrid has a higher Pm up to a gross
weight of 1500 tons. A 1000-ton hybrid
offering 43% higher PM over the
conventional airship is selected as a
feasible design point for further
development.

D.E. Calkins
Feasibility Study of a
Hybrid Airship Operating
in Ground Effect

1977
JA Aircraft vol 14 number
8

Updated study of the 1975 article by
the same author, arriving at the same
conclusions.

S. Ando

Some Thoughts on
Power-Augmented-Ram
Wing-In-Ground
(PAR-WIG) Effect Vehicle

1988

TRANSACTIONS OF THE
JAPAN SOCIETY FOR
AERONAUTICAL AND
SPACE SCIENCES, vol. 31,
May 1988, p. 29–47.

Study analysis of PAR
(power-augmented ram) WIG as an
overwater commuter transport vehicle,
proposing new concepts for suitable
crafts.

C. Wright
Operation and cost of
high-speed craft

1990
Marine Technology and
SNAME News, 27(2),
pp. 104–113

Use of different high-speed crafts in
various operating environments are
analysed, defining the factors that bear
upon optimum craft selections for
environment and route.
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Authors Title Year Journal Short Summary

F.A. Balow III, J.G.
Guglielmo, K.R. Sivier

Design and Evaluation of
a Midsize
Wing-in-Ground Effect
Transport

1993

Aircraft Design, Systems,
and Operations Meeting,
09-11.08.1993 Montery,
CA, USA

The PAR-type craft was studied,
showing no improvement in transport
effectiveness compared to aircraft. A
parametric study was used to find the
conceptual designs; the midsize design
proved to be a viable alternative to
conventional modes of transport,
though not exceeding their
performance. This led to the
conclusion that vehicles such as these
have use in specialized situations and
would augment, not supplant,
transportation networks currently in
place.

R. White Wing in ground effect craft 1995
Ship & Boat International
Volume 95, Issue 4, Pages
45–47, 1995

The WIG craft’s advantages for marine
passenger transportation are described;
various design concepts are outlined.
Rules and regulations for their
operation and commercial acceptability
in the marine environment are
discussed.

J. Ebert, M. Meyer

Development of ground
effect vehicles in
Mecklenburg-
Vorpommern
[Entwicklung von
Bodeneffektfahrzeugen in
Mecklenburg-
Vorpommern]

1998
Schiff und Hafen Volume
50, Issue 9, Pages 52–57,
1998

The WIGs of Techno Trans e.V. are
discussed in terms of their marketing
research, transport concept and
commercial viability aspects, including
the trial vessel success and outlook for
further success of WIG crafts.

G. K. Taylor

Wise or otherwise? The
dream or reality of
commercial wing in
ground effect vehicles

2000
GEM 2000 International
Conference.

Article discusses the
commercialization of WIG crafts as the
development of the vessels is on the
verge of moving from technology led
to market led development.

R. Laurenzo A long wait for big WIGs 2003
Aerospace America
Volume 41, Issue 6, Pages
36–40 June 2003

The feasibility of the WIG craft is
discussed, reaching the conclusion that
such crafts will not be commercialized
in the near future due to technical
reasons.

Z. Yang, W. Yang

Analysis of two
configurations for a
commercial WIG craft
based on CFD

2009

Collection of Technical
Papers—AIAA Applied
Aerodynamics
Conference2009 27th
AIAA Applied
Aerodynamics Conference
22 June 2009 through 25
June 200

The article examines the performance
of a regional 50-passenger WIG craft
designed for commercial use by using
numerical simulations. It exhibits an
important phase in the pre-design of
the project.

L. Yun, A. Bliaut, J. Doo
WIG craft and ekranoplan:
Ground effect craft
technology

2010

WIG Craft and
Ekranoplan: Ground
Effect Craft Technology
Pages 1–450 2010

The book discusses in detail all
technical aspects of the WIG craft.
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Authors Title Year Journal Short Summary

M. Bevilacqua, F.E.
Ciarapica, G. Mazzuto &
C. Paciarotti

The impact of business
growth in the operation
activities: a case study of
aircraft ground handling
operations

2014
Production planning &
Control. The Management
Operations, vol 26 issue 7

A case study of an Italian airport that
aims at increasing air traffic and finds
it is necessary to assess the impact of
this choice on ground handling
operations. The BPR procedure
proposed in this work allowed the
company to analyse the as-is ground
handling processes and to design a
to-be scenarios for improving the
service efficiency and quality.

T. Anil, R. Aravindd. S.P.
Nikhil, V. Rahul. E.
Sudesh Kumar, Z. Zahir
Ummer

Design optimization and
fabrication of a wing in
ground effect craft

2014
Bachelor thesis of
Mahatma Gandhi
University

This project mainly encompasses
through the design, analysis and
fabrication of WIG craft. A brief
feasibility study of the technology
considering the Chennai–Port Blair
maritime route is conducted.

E. Bodak

The Design of an Electric
Wing-in-Ground-Effect
(WIG) Vehicle as Part of an
Urban Air Transit System

2015

2015 6TH
INTERNATIONAL
CONFERENCE ON
POWER ELECTRONICS
SYSTEMS AND
APPLICATIONS (PESA)

An electric wing-in-ground-effect
(WIG) vehicle was designed to
supplement the existing public
transportation network in densely
populated coastal urban areas like
Hong Kong, Incheon, the Persian Gulf
and (in particular) the San Francisco
Bay Area. Routes and passenger
volumes were modelled using circuit
analysis, and the design was optimized
to maximize the system’s impact on
traffic congestion and the resulting
financial and environmental benefits.
A concept of operations, including a
battery-swapping procedure, was
described, and aircraft performance
was verified using a series of MATLAB
simulations. It was determined that the
transit system could reduce Bay Area
greenhouse gas production by a total
of 100 million kg annually and save
commuters more than 10M commuting
hours total and US$300 per person
per year.

A.V. Nebylov

PROBLEMS OF DESIGN
AND IMPROVING
EFFICIENCY OF
APPLICATION OF
LARGE WING-IN-
GROUND-EFFECT
AMPHIBIOUS CRAFT

2019

MARINE
INTELLECTUAL
TECHNOLOGIES
Volume 3 Issue 4 Page
10–19

The opportunities in Russia for the
innovative development of large WIG
crafts are reviewed on the basis of the
main relevant company—Central
Design Bureau for Hydrofoil Ships
named after R. Ye. Alekseev’, as well as
JSC NPP ‘Radar MMS’ and also concern
‘Morinformsystem-Agat’, which are all
closely connected with it. The main
scientific and production problems are
listed that require urgent solutions to
implement the plan for the revival of
WIG construction and improve large
WIGs, on the basis of promising
management automation tools.
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Authors Title Year Journal Short Summary

AN. Luchkov

Comparison of Economic
and Transport Capabilities
of Heavy C-type
Airfield-Based WIG
[Wing-in-Ground-Effect]
Craft Versus Passenger
Aircraft

2020

2019 WORKSHOP ON
MATERIALS AND
ENGINEERING IN
AERONAUTICS
Volume 7 14

This article assesses the potential
increase in the transport and economic
characteristics of heavy cargo and
passenger WIG crafts. The article
suggests the use of airfield take-off for
WIG crafts and defines boundary
conditions and a set of formulas to allow
for a recalculation of fuel and payload
redistribution depending on the
operating conditions. The results include
changes in gross weight, transport and
fuel efficiency, as well as potential
changes in aircraft operating costs.

Otsason, R.; Hilmola, O-P.;
Tapaninen U.; Tover, B.

Business opportunities for
a ground effect
vehicle—case of Canary
Islands

2024
Transport and
telecommunication, 25 (4)
p. 473-482

The need to decarbonize and reduce
pollutant emissions from maritime
transport facilitates the studies of
ground effect vehicles. Technical
development in recent decades
concerning unmanned flights in drones
has supported this development.
These vehicles could have much higher
speed than sea vessels, and they are
estimated to be less costly compared to
air transport. Unmanned operations
without passengers enable a wider
range of transport connections (even in
difficult conditions). In this research,
we analyse a prototype vehicle called
‘Airship’ and its possible use in
different routes of intra-Canary Islands’
transport. We suggest the most
lucrative routes and cargo groups.
Initial cost and revenue considerations
are made over the lifecycle of Airship.
As a result, we can point out that there
are three main factors that determine
the success of transport operations.
They are the number of journeys per
day, business days operating per year
and freight price.
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