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4. Complete report on patent 

and NPL analysis 

Part III: Blue Sustainable 

Development 
1.a BLUE SUSTAINABLE DEVELOPMENT Ą Monitoring and Observing systems for 

Marine Environment: MARKET SCENARIO 

a1) Monitoring and Observing systems for Marine Environment Ą Maritime surveillance 

The Monitoring and Observing systems of the marine environment sub-sector aims at the prevention and identification 

of activities that can cause different impacts on the marine environment such as pollution, oil spill and illegal fisheries.  

Moreover, it involves the active monitoring of human activities to assure a better management of marine based 

industries, for example fishery and aquaculture. Those services can be achieved through the integrated contribution 

provided by several maritime surveillance systems implemented thanks to a widespread database management and 

innovative applications of the information technologies. 

The consistent growth of the environmental monitoring market is driven by several factors such as the constantly rising 

levels of pollution, a favourable regulatory scenario, the ongoing installation of environmental monitoring stations and 

the increasing public awareness about marine pollution.  

Globally, the environmental monitoring market is projected to reach USD 17.10 billion by 2025 from USD 13.96 billion in 

2020 at a CAGR of 4.1%% for the forecasted period 2020 - 2025. The market shares may be ascribed to different product 

types such as the monitoring sensors, software, and outdoor or indoor monitors. Overall, the environmental sensors 

segment, defined as remote sensing products used for indirect pollution assessment of inaccessible areas, holds the main 

market share, followed by the outdoor environmental monitoring systems [3].  
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Figure 1 Environmental Monitoring Market, by Product Type, in the Period 2020 - 2025 valued in United States Dollar (USD) Billion 

  

From the perspective of the patent analysis, a dataset consisting of 470 non-duplicated patent families corresponding 

to 1050 patent applications has been analyzed. bƻ ƭƛƳƛǘŀǘƛƻƴ ƛǎ ŀǎǎǳƳŜŘ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴǎΩ ŦƛƭƛƴƎ 

timeframe. The main topic regarding this sector may be argued considering the frequency of citations of specific keywords 

ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǇŀǘŜƴǘ ǘƛǘƭŜǎΩ ŀǎ ǎƘƻǿƴ ƛƴ Figure 2. 

Figure 2 aŀǊƛǘƛƳŜ ǎǳǊǾŜƛƭƭŀƴŎŜΥ ƪŜȅǿƻǊŘǎΩ Ŧrequency 

 

As already observed and mentioned in the document άTechnology forecast and importance of SDGs in Blue Bioeconomyέ, 

the analysis has been focused on the legal protection of technical innovation regarding the maritime surveillance. The 

patent authorities located in the Asian Pacific region, especially in China, as well as the USPTO1 score the highest numbers 

of filing events. In the Mediterranean region, the French patent authority scores 85 patent applications, while several 

 
1 United States Patent and Trademark Office 
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European patent authorities are addressee of patent applications. Looking at the number of patent applications 

registered by EPO (102) and WIPO (107), the data suggests that the protection of technical innovation in a multiplicity of 

territories by means of harmonized filing procedures deserves relevant consideration (Figure 3). 

Figure 3 Maritime surveillance: Map of national/supranational patent authorities 

 

As can be noticed in Figure 4, the increase of the total number of patent applications seems remarkable, especially after 

yr. 1990, peaking between yr. 2013 and 2017. Even if the absolute number of patent applications filed to the CNIPA/SIPO 

(256) seems more relevant than the total number of applications filed to the EPO (102) or the number of applications 

filed to the French authority (85), the analysis of the normalized data reveals that the proportion of the applications filed 

to the French patent authority is by far more consistent than the proportion of patent applications filed to any other 

authority. A relatively higher proportion can be detected as far as the applications filed to the Spanish patent authority 

are concerned, but in this case the trend appears more discontinuous. 

Figure 4 Maritime surveillance: Normalization of patent applications 

 

!ǎ ŦŀǊ ŀǎ ǘƘŜ ǘŜǊǊƛǘƻǊƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀƴǘǎΩ ǇǊŜƳƛǎŜǎ ƛǎ ŎƻƴŎŜǊƴŜŘΣ many applicants located in France, several 

ones located in Italy and in Spain can be detected. The rightmost pie diagram of Figure 5 provides valuable 
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information regarding the protection strategies, confirming that the European applicants take in due consideration the 

possibility of filing applications either to the EPO or to the WIPO. 

Figure 5 Maritime surveillance: Legal protection strategy 

 

*****  

Despite from the analysis of the patent data a relevant impact on the commercialization of innovative technical solutions 

worldwide and especially in territories such as the USA or several Asian countries (Figure 3) may be argued, basic research 

activities, monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the reviews, 

the conference proceedings and the EU funded projects appear as well ongoing worldwide, the highest proportion being 

ascribed to the EU countries, as evident from Figure 6. 
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Figure 6 Maritime surveillance: NPL data worldwide 

 

a2) Monitoring and Observing systems for Marine Environment Ą Marine mapping 

Oceanographic and river mapping study is a scientific application of unmanned surface vehicles. These vehicles record 

oceanographic data across a range of variables.  

The global oceanographic and river mapping study segment is projected to grow at a CAGR2 of 14.09% between 2018 and 

2023, reaching a total value of USD 112.4 million [3]. 

 

From the perspective of the patent analysis, a dataset consisting of 309 non-duplicated patent families corresponding 

to 886 patent applications has been analyzed. ¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴǎΩ ŦƛƭƛƴƎ ǘƛƳŜŦǊŀƳŜ Ƙŀǎ ōŜŜƴ ŎƘƻǎŜƴ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ǇǊƛƻǊƛǘȅ 

year spans the interval 2015 ÷ oct. 2020. The main topic regarding this sector may be argued considering the frequency 

of citations of specific keywords present in the patent titlesΩ ŀǎ ǎƘƻǿƴ in 
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Figure 7 aŀǊƛƴŜ ƳŀǇǇƛƴƎΥ ƪŜȅǿƻǊŘǎΩ Ŧrequency 

 

As already observed and mentioned in άTechnology forecast and importance of SDGs in Blue Bioeconomyέ, the analysis 

has been focused on the legal protection of technical innovation regarding the technologies dealing with geographical 

maps.  

Figure 8 Marine mapping: Map of national/supranational patent authorities 
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As can be noticed in Figure 9, the total number of patent applications seems remarkable, peaking in yr. 2016 (182 patent 

applications). The absolute number of patent applications filed to the CNIPA3/SIPO (107), to the Korean patent authority 

(102), to the Japanese patent authority (154) or to the USPTO (205) is higher than the applications filed through 

harmonized procedures such as the EP patent applications (71) or the PCT patent applications (94). Therefore, as far as 

the mapping technologies are concerned, specific territories may be considered appealing markets and it is possible that 

some players do not consider as a priority the protection of their invention in a multiplicity of territories. On the other 

hand, when examining the normalized data, the proportion of patent applications filed to each of the patent authorities 

mentioned above appears equivalent, therefore it can be argued that the commercial exploitation of the technical 

implementations may be considered appealing worldwide. 

Figure 9 Marine mapping: Normalization of patent applications 

 

!ǎ ŦŀǊ ŀǎ ǘƘŜ ǘŜǊǊƛǘƻǊƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀƴǘǎΩ ǇǊŜƳƛǎŜǎ ƛǎ ŎƻƴŎŜǊƴŜŘΣ few applicants located in France and in Italy 
can be detected. The rightmost pie diagram of Figure 10 provides valuable information regarding the protection 
strategies, confirming that the European applicants take in due consideration the possibility of filing applications either 
to the EPO or to the WIPO. 

Figure 10 Marine mapping: Legal protection strategy 

 
3 China National Intellectual Property Administration 
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*****  

Despite from the analysis of the patent data a relevant impact on the commercialization of innovative technical solutions 

worldwide and especially in territories such as the USA or several Asian countries (Figure 8) may be argued, basic research 

activities, monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the reviews, 

the conference proceedings and the EU funded projects appear as well ongoing worldwide, the highest proportion being 

ascribed to the EU countries, as evident from Figure 11. 

Figure 11 Marine mapping: NPL worldwide data 

 

a3) Monitoring and Observing systems for Marine Environment Ą Seawater sensors 

Among the Monitoring and Observing systems of the marine environment sector, Unmanned surface vehicles (USV) are 

used to measure water quality, temperature, salinity, pH values, and currents, in addition to understanding the dynamics 

of the ocean through the use of sensors. USVs can autonomously navigate and collect information with respect 
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to water quality, which is relayed back to operators on the shore in real-time. They also enable both inland and offshore 

hydrographic surveys by collecting high-quality and high-resolution ocean data. Currently there is increasing use of USVs 

for water quality monitoring and ocean data mapping, which, in turn, is expected to drive the growth of the unmanned 

surface vehicle market, globally. The sensors market segment for USV is expected to reach the value of USD 70.3 million 

in 2023 globally, growing at a CAGR of 14.8 % in the period 2018 ς 2023. Other payloads include conductivity, Temperature 

and Depth (CTD) sensors, pollution monitoring sensors, warning systems, automatic target detection systems and wind 

sensors. The global market segment for these other types of sensors is projected to reach USD 19.7 million by 2023, at a 

CAGR of 12.24% between 2018 and 2023. In Europe the market for USV is expected to reach the value of USD 253 million 

in 2023, growing at a CAGR of 15.2% in the period 2018 ς 2023. In the Mediterranean area the most relevant market 

players are France and Italy [3].  

Focusing on the environmental applications, the water pollution monitoring sector is the second-largest market followed 

by the air pollution monitoring.  In Europe, Germany is leading the sector, followed by France due to the relevant 

commitment of both countries in fields such as industry, military surveillance, smart city projects and healthcare [1]. 

 

From the perspective of the patent analysis, a dataset consisting of 897 non-duplicated patent families corresponding 

to 1329 patent applications has been analyzed. ¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴǎΩ ŦƛƭƛƴƎ ǘƛƳŜŦǊŀƳŜ ŜƴŎƻƳǇŀǎǎŜǎ the priority year 2017 

until jun. 2021. The main topic regarding this sector may be argued considering the frequency of citations of specific 

ƪŜȅǿƻǊŘǎ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǇŀǘŜƴǘ ǘƛǘƭŜǎΩ ŀǎ ǎƘƻǿƴ ƛƴ Figure 12. 

Figure 12 {ŜŀǿŀǘŜǊ ǎŜƴǎƻǊǎΥ ƪŜȅǿƻǊŘǎΩ Ŧrequency 

 

As can be noticed in Figure 13, the total number of patent applications seems remarkable, peaking between the years 

2017 and 2019. The absolute number of patent applications filed to the CNIPA/SIPO (762), to the Korean patent authority 

(122), to the Japanese patent authority (48) or to the USPTO (136) is higher than the applications filed through harmonized 

procedures such as the EP patent applications (58) or the PCT patent applications (77). Therefore, as far as the 

technologies dealing with monitoring of sea by means of sensors are concerned, specific territories may be considered 

appealing markets and it is possible that some players do not consider as a priority the protection of their invention in a 

multiplicity of territories, a situation already observed in the sector concerning the geographic maps. On the 
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other hand, when examining the normalized data, when excluding the Korean authority, the proportion of patent 

applications filed to each of the patent authorities mentioned above appears equivalent, therefore it can be argued that 

the commercial exploitation of the technical implementations may be considered appealing worldwide. It appears that 

the proportion is particularly significant as far as the Korean authority is concerned. 

 

 

 

 

 

 

 

Figure 13 Seawater sensors: Map of national/supranational patent authorities 

 

 

On the other hand, when examining the normalized data, when excluding the Korean authority, the proportion of patent 

applications filed to each of the patent authorities mentioned above appears equivalent, therefore it can be argued that 

the commercial exploitation of the technical implementations may be considered appealing worldwide. It appears that 

the proportion is particularly significant as far as the Korean authority is concerned (Figure 14). 

Figure 14 Seawater sensors: Normalization of patent applications 
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!ǎ ŦŀǊ ŀǎ ǘƘŜ ǘŜǊǊƛǘƻǊƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀƴǘǎΩ ǇǊŜƳƛǎŜǎ ƛǎ ŎƻƴŎŜǊƴŜŘΣ most applicants are headquartered in South 

Korea and in the USA. The rightmost pie diagram of Figure 15 provides valuable information regarding the protection 

strategies, confirming that the European applicants take in due consideration the possibility of filing applications either 

to the EPO or to the WIPO. 

 

Figure 15 Seawater sensors: Legal protection strategy 

 

As far as the strategy adopted by most Korean players is concerned, is appears quite clearly that the patent applications 

are predominantly filed to the KIPO (Figure 16). 
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Figure 16 Seawater sensors: Legal protection strategy (focusing on South Korean applicants) 

 

Few applicants may be detected being headquartered in European countries (Germany, UK, France and Italy). 

*****  

Despite from the analysis of the patent data a relevant impact on the commercialization of innovative technical solutions 

worldwide and especially in territories such as the USA or several Asian countries (Figure 13) may be argued, basic 

research activities, monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the 

reviews, the conference proceedings and the EU funded projects appear as well ongoing worldwide, the highest 

proportion being ascribed to the EU countries, as evident from Figure 17. 

Figure 17 Seawater sensors: NPL data worldwide 
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a4) Monitoring and Observing systems for Marine Environment Ą Unmanned underwater vehicles 

(UUV) 

Another emerging sector related to monitoring and observation of the marine environment is based on the development 

of the autonomous underwater vehicles (AUV), a category of Unmanned Underwater Vehicles (UUVs), based on devices 

that can travel underwater without requiring input from an operator. AUVs are fast becoming accepted as highly useful 

data gathering platforms within the worldwide marine science community, and are used for monitoring, geophysical 

surveys and oil and gas exploration. AUVs made more convenient the ocean exploration and sampling having importantly 

contributed to the increase of the availability, quality, and quantity of scientific marine data. These UVs contribute gather 

a wide series of information from the 3 dimensionality of the water masses and are efficiently used for oceanographic 

monitoring and mapping. In particular, AUVs can also be equipped with visual cameras and multibeam for high resolution 

images and seabed mapping that are used to inform oceanographic models, might help defining areas of great ecological 

relevance (essential fish habitats), support monitoring of reefs and managing deep sea issues (wrecks, accidents). 

Maritime industries are also utilizing UUVs for applications such as offshore oil production and exploration. Overall, the 

market of AUVs is valued at USD 3,260 million in 2020 with a projected value of USD 4,380 million in 2025 and a CAGR of 

6.6% between 2020 and 2025. However, in Europe this market is still at its early-stage, while in contrast the USA and the 

Asian Pacific region are leading the sector. This market in Europe is expected to reach the total value of USD 908 millions 

by 2025, growing at a CAGR of 9.3 % during the forecast period 2020 ς 2025 [2]. 

In the field of hydrographic survey, Multi -Beam Eco Sounders (MBES) are a type of sonar used to map the seabed. MBES 

have become an important tool for depth measurement purpose and hydrographic studies. (Hydrographic survey 

equipment market) 

Anti-submarine Warfare (ASW) generally focuses on mitigating and eliminating enemy diesel-electric submarines from 

transit routes and protecting High Value Units (HVUs), such as amphibious warfare ships and logistic ships. For the naval 

forces of any country, establishing and maintaining highly effective anti-submarine warfare capabilities are crucial, which, 

in turn, leads to increased demand for unmanned surface vehicles. The anti-submarine warfare segment is 

projected to grow at a CAGR of 14.48% between 2018 and 2023 [3].  
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From the perspective of the patent analysis, a dataset consisting of 504 non-duplicated patent families corresponding 

to 724 patent applications has been analyzed. ¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴǎΩ ŦƛƭƛƴƎ ǘƛƳŜŦǊŀƳŜ ŜƴŎƻƳǇŀǎǎŜǎ ǘƘŜ ǇǊƛƻǊƛǘȅ ȅŜŀǊ 2018 

until sept. 2020. The main topic regarding this sector may be argued considering the frequency of citations of specific 

ƪŜȅǿƻǊŘǎ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǇŀǘŜƴǘ ǘƛǘƭŜǎΩ ŀǎ ǎƘƻǿƴ ƛƴ Figure 18. 

Figure 18 UUVΥ YŜȅǿƻǊŘǎΩ ŦǊŜǉǳŜƴŎȅ 

 

As can be noticed in Figure 19, the total number of patent applications seems remarkable, peaking between the years 

2017 and 2019. The absolute number of patent applications filed to the CNIPA/SIPO (364) and to the USPTO (126) is higher 

than the applications filed through harmonized procedures such as the EP patent applications (36) or the PCT patent 

applications (63). Therefore, as far as the technologies dealing with UUV are concerned, specific territories may be 

considered appealing markets and it is possible that some players do not consider as a priority the protection of their 

invention in a multiplicity of territories, a situation already observed in the sectors concerning the geographic maps and 

especially in the sector dealing with the seawater sensors. 

 

 

Figure 19 UUV: Map of national/supranational patent authorities 



 

 

 

 
 

 

19/107 

 

On the other hand, when examining the normalized data, it appears that the highest proportions of patent applications 

are filed to the Spanish and to the UK patent office, respectively (proportion refers to the number of patent applications 

specifically dealing with the UUV/number of patent applications whatever the technical sector is). (Figure 20). 

Figure 20 Normalization of patent applications 

 

!ǎ ŦŀǊ ŀǎ ǘƘŜ ǘŜǊǊƛǘƻǊƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀƴǘǎΩ ǇǊŜƳƛǎŜǎ ƛǎ ŎƻƴŎŜǊƴŜŘΣ most applicants are headquartered in the 

USA, yet some may be found in Greece and Spain. The rightmost pie diagram of Figure 21 provides valuable information 

regarding the protection strategies, confirming that the European applicants take in due consideration the possibility of 

filing applications either to the EPO or to the WIPO. 

 

 

Figure 21 UUV: Legal protection strategy 
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*****  

Despite from the analysis of the patent data a relevant impact on the commercialization of innovative technical solutions 

worldwide and especially in territories such as the USA or China (Figure 19) may be argued, basic research activities, 

monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the reviews, the 

conference proceedings and the EU funded projects appear as well ongoing but within a limited number of countries. On 

the one hand initiative may be concentrated in EU countries, Russian Federation and Switzerland, while on the other hand 

relevant initiatives are detectable in USA, Canada, Mexico and Chile, as evident from Figure 22. 

Figure 22 UUV: NPL data worldwide 

 

1.a KEYPOINTS 
¶ As far as all subsectors belonging to the άMonitoring and Observing systems for Marine Environmentέ sector are 

concerned, it appears relevant how often the patent applications are directly filed to the national authorities, 

especially the CNIPA/SIPO and the USPTO, without neglecting the KIPO and the JPO, while the numbers of 

applications filed through harmonized procedures is lagging behind. 
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¶ As will be better ascertained through the analysis dedicated to the legal data, one possible explanation is that in 

each subsector the technical implementations described in the patent documents are usually innovative, therefore 

the definition of the territorial coverage is still not complete. 

¶ Although relevant players may be headquartered in the USA or in South Korea, the advice is to include, among the 

players to be periodically monitored, also some French (especially THALES, as far as the maritime surveillance 

subsector is concerned) or several Spanish ones. 

¶ As usually observed, the initiatives of the European players can be better appreciated when the assessment is 

based on the NPL divulgation forms. The UUV subsector may provide an exceptional picture in which a restricted 

pool of countries results particularly involved in the R&D activities, the role of the eastern countries ς excluding 

China - appearing marginal if compared to the situation of the EU and of the USA. 

2.a BLUE SUSTAINABLE DEVELOPMENT: THE LEGAL INFORMATION ARGUABLE FROM 

¢I9 t!¢9b¢{Ω 5!¢!{9¢{ 
a1) Monitoring and Observing systems for Marine Environment Ą Maritime surveillance 

Although the number of the patent owners can be estimated on the order of several hundreds, a selection of the top 

players is displayed in Figure 23. The top players may be ranked according to the respective amount of patent families 

owned (as shown in the leftmost bar diagram) or, alternatively, selected upon combining the patent applications to the 

granted patents for each ranked applicant (rightmost bar diagram). The pie diagram includes aggregated data useful to 

estimate the average grant rate which is slightly less than 50%. 

Figure 23 Maritime surveillance: Ranking of the applicants based on the patent application number and grant rate 

 

The French player Thales appears as the most prominent applicant and assignee of granted patents. Irrespectively from 

the ranking, there may be other players worth of consideration, being the expected lifespan of the respective patents 

considerably long. The possibility of analyzing in detail the patent documents of a specific applicant has been already 

anticipated (Figure 19 ς How to read this document). A more synthetic indication reflecting the expected lifespan of the 

granted patents might be argued from the following Figure 24. There may be other French, Korean and US players worth 

of consideration and the fraction of patents already expired is quite low (ǇƭǎΦ ǊŜŦŜǊ ǘƻ ƴŜƎŀǘƛǾŜ ǾŀƭǳŜǎ ƻŦ Ψ9ȄǇƛǊȅ ŘŀȅǎΩ ƛƴ 
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the original dashboard), thus suggesting that the technological implementations claimed most patents may be truly 

innovative. 

Figure 24 Maritime surveillance: Residual validity of granted patents (data from EP Register) 

 

The results of the assessment of the triadic families are shown in Figure 25. 

Figure 25 Maritime surveillance: some of the Triadic families 

 

There is a not negligible number of applicants corresponding to triadic patent families. These data taken altogether 

suggest that there is a consistent margin of implementation of technologies/products dedicated to the maritime 

surveillance. 

Legal implications may also depend on the dimension of the patent families, which is another indicator of the commitment 

of a specific assignee/applicant toward ensuring the exclusivity of the IPRs in a multiplicity of countries. The diagram 

displayed in Figure 26 takes in consideration the applicants aggregated because of a common location of the respective 

premises (the country of residence). Although some information may be missing, as in the case of applicants 

headquartered in eastern countries, quite often the patent families corresponding to patent applications filed to the Asian 

patent authorities consist of one member only (cases of utility models are not included in the analysis), being 
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equivalent patent applications seldom filed to foreigner patent authorities. This is quite evident in the case of patent 

applications filed to the KIPO. On the other hand, the patent families of the applicants located in Western countries, 

especially France and USA include several members corresponding to applications filed to a multiplicity of patent 

authorities. 

Figure 26 Maritime surveillance: Ranking of the country of residence of the players based on the patent family dimension 

 

a2) Monitoring and Observing systems for Marine Environment Ą Marine mapping 

Although the number of the patent owners can be estimated on the order of several hundreds, a selection of the top 

players is displayed in Figure 27. The top players may be ranked according to the respective amount of patent families 

owned (as shown in the leftmost bar diagram) or, alternatively, selected upon combining the patent applications to the 

granted patents for each ranked applicant (rightmost bar diagram). The pie diagram includes aggregated data useful to 

estimate the average grant rate which is about 44%. 
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Figure 27 Marine mapping: Ranking of the applicants based on the patent application number and grant rate 

 

Irrespectively from the ranking, there may be other players worth of consideration, being the expected lifespan of the 

respective patents considerably long. The possibility of analyzing in detail the patent documents of a specific applicant 

has been already anticipated (Figure 19 ς How to read this document). A more synthetic indication reflecting the expected 

lifespan of the granted patents might be argued from the following Figure 28. There may be other French, Korean and US 

players worth of consideration and the fraction of patents already expired is extremely low (pls. refer to negative values 

ƻŦ Ψ9ȄǇƛǊȅ ŘŀȅǎΩ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ŘŀǎƘōƻŀǊŘ, there are only two listed), thus suggesting that the technological 

implementations claimed in a large fraction of patents may be truly innovative. 

Figure 28 Marine mapping: Residual validity of granted patents (data from EP Register) 

 

The results of the assessment of the triadic families are shown in Figure 29. 
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Figure 29 Marine mapping: some of the Triadic families 

 

There is a not negligible number of applicants corresponding to triadic patent families. These data taken altogether 

suggest that there is a consistent margin of implementation of technologies/products dedicated to the marine mapping. 

Legal implications may also depend on the dimension of the patent families, which is another indicator of the commitment 

of a specific assignee/applicant toward ensuring the exclusivity based on the IPRs in a multiplicity of countries. The 

diagram displayed in  Figure 30 takes in consideration the applicants aggregated because of a common location of the 

respective premises (the country of residence). Although some information may be missing, as in the case of applicants 

headquartered in eastern countries, quite often the patent families corresponding to patent applications filed to the Asian 

patent authorities consist of one member only (cases of utility models are not included in the analysis), being equivalent 

patent applications seldom filed to foreigner patent authorities. This is quite evident in the case of patent applications 

filed to the KIPO. On the other hand, the patent families of the applicants located in Western countries, especially USA, 

include several members corresponding to applications filed to a multiplicity of patent authorities. 

Figure 30 Marine mapping: Ranking of the country of residence of the players based on the patent family dimension 
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a3) Monitoring and Observing systems for Marine Environment Ą Seawater sensors 

Although the number of the patent owners can be estimated on the order of several hundreds, a selection of the top 

players is displayed in Figure 31. The top players may be ranked according to the respective amount of patent families 

owned (as shown in the leftmost bar diagram) or, alternatively, selected upon combining the patent applications to the 

granted patents for each ranked applicant (rightmost bar diagram). The pie diagram includes aggregated data useful to 

estimate the average grant rate which is slightly less than 42%. 

Figure 31 Seawater sensors: Residual validity of granted patents (data from EP Register) 

 

Irrespectively from the ranking, there may be other players worth of consideration, being the expected lifespan of the 

respective patents considerably long. The possibility of analyzing in detail the patent documents of a specific applicant 

has been already anticipated (Figure 19 ς How to read this document). A more synthetic indication reflecting the expected 

lifespan of the granted patents might be argued from the following Figure 32. There may be other French and European 

applicants worth of consideration and all the patents included in the list may be still valid (there are no negative values 

ƻŦ Ψ9ȄǇƛǊȅ ŘŀȅǎΩ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ŘŀǎƘōƻŀǊd), thus suggesting that the technological implementations claimed in a large 

fraction of patents may be truly innovative. 

Figure 32 Seawater sensors: Residual validity of granted patents (data from EP Register) 

 

The results of the assessment of the triadic families are shown in Figure 33. 
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Figure 33 Seawater sensors: some of the Triadic families 

 

Legal implications may also depend on the dimension of the patent families, which is another indicator of the commitment 

of a specific assignee/applicant toward ensuring the exclusivity based on the IPRs in a multiplicity of countries. The 

diagram displayed in Figure 34 takes in consideration the applicants aggregated because of a common location of the 

respective premises (the country of residence). Although some information may be missing, as in the case of applicants 

headquartered in eastern countries, quite often the patent families corresponding to patent applications filed to the Asian 

patent authorities consist of one member only (cases of utility models are not included in the analysis), being equivalent 

patent applications seldom filed to foreigner patent authorities. This is quite evident in the case of patent applications 

filed to the KIPO. On the other hand, the patent families of the applicants located in Western countries, especially USA, 

include several members corresponding to applications filed to a multiplicity of patent authorities. 

Figure 34 Seawater sensors: Ranking of the country of residence of the players based on the patent family dimension 
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a4) Monitoring and Observing systems for Marine Environment Ą Unmanned underwater vehicles 

(UUV) 

Although the number of the patent owners can be estimated on the order of several hundreds, a selection of the top 

players is displayed in Figure 35. The top players may be ranked according to the respective amount of patent families 

owned (as shown in the leftmost bar diagram) or, alternatively, selected upon combining the patent applications to the 

granted patents for each ranked applicant (rightmost bar diagram). The pie diagram includes aggregated data useful to 

estimate the average grant rate which is almost 32%. 

Figure 35 UUV: Ranking of the applicants based on the patent application number and grant rate 

 

Irrespectively from the ranking, there may be other players worth of consideration, being the expected lifespan of the 

respective patents considerably long. The possibility of analyzing in detail the patent documents of a specific applicant 

has been already anticipated (Figure 19 ς How to read this document). A more synthetic indication reflecting the expected 

lifespan of the granted patents might be argued from the following Figure 36. There may be applicants, headquartered 

especially in the USA, worth of consideration and all the patents included in the list may be still valid (there are no negative 

ǾŀƭǳŜǎ ƻŦ Ψ9ȄǇƛǊȅ ŘŀȅǎΩ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ŘŀǎƘōƻŀǊd), thus suggesting that the technological implementations claimed in a 

large fraction of patents may be truly innovative. 
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Figure 36 UUV: Residual validity of granted patents (data from EP Register) 

 

The results of the assessment of the triadic families are shown in Figure 37. 

Figure 37 UUV: some of the Triadic families 

 

Legal implications may also depend on the dimension of the patent families, which is another indicator of the commitment 

of a specific assignee/applicant toward ensuring the exclusivity based on the IPRs in a multiplicity of countries. The 

diagram displayed in Figure 38 takes in consideration the applicants aggregated because of a common location of the 

respective premises (the country of residence). Although some information may be missing, as in the case of applicants 

headquartered in eastern countries, quite often the patent families corresponding to patent applications filed to the Asian 

patent authorities consist of one member only (cases of utility models are not included in the analysis), being equivalent 

patent applications seldom filed to foreigner patent authorities. This is quite evident in the case of patent applications 

filed to the KIPO. On the other hand, the patent families of the applicants located in Western countries, especially USA, 

include several members corresponding to applications filed to a multiplicity of patent authorities. 
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Figure 38 UUV: Ranking of the country of residence of the players based on the patent family dimension 

 

2.a KEYPOINTS 
¶ As arguable from the market data, the increment of the patent filing events is quite impressive when analyzing the 

trends regarding the most recent years, no matter what subsector dealing with Monitoring and Observing systems 

is examined. 

¶ As ŦŀǊ ŀǎ ǘƘŜ ŀǾŜǊŀƎŜ ǇŀǘŜƴǘǎΩ ƎǊŀƴǘ ǊŀǘŜ ƛǎ ŎƻƴŎŜǊƴŜŘΣ the values range from almost 32% to almost 50%. 

¶ There margin of implementation of the key enabling technologies of each sub-sector is consistent since in most 

cases the numbers of days before expiry is quite relevant and the fraction of patent expired is small in any of the 

sub-sectors analyzed. Therefore, the patent documents should refer in general to innovative technologies or 

products. 

¶ The evaluation of the patent family dimension reveals that, as already noticed as far as other technical sectors are 

concerned, in general the strategy of the Asian applicants, in particular the Korean ones, differs from that 

characterizing the US and European applicants, because in the latter case a multiplicity of patent applications is 

usually filed to protect simultaneously the same invention in different territories. 

¶ As far as the maritime surveillance subsector is concerned there are several European players worth of 

consideration, especially French applicants, the most representative being THALES who owns 40 patent families. 

3.a BLUE SUSTAINABLE DEVELOPMENT: THE TECHNICAL INFORMATION 

a1) Monitoring and Observing systems for Marine Environment Ą Maritime surveillance 

The simplest scheme allowing to visualize the distribution of the technical fields among the patent families is shown in 

Figure 39. 
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Figure 39 Maritime surveillance: Map of the technology fields defined by WIPO 

 

The clustering of the patent documents according to patterns defined by one or more technical fields is consistent with 

the analysed topic and the identification of the technologies specifically dealing with the sub-sector is possible. Clustering 

the documents of the same dataset may be based on the classification codes, either IPC or CPC. 

The following figure Figure 40 refers specifically to the IPC classification codes: 

Figure 40 Maritime surveillance: clustering of the patent families based on the identification of patterns of IPC classification codes 

 

Excluding the documents not identifiable by means of IPC classification codes, the majority may be included in patterns 

characterized by the following codes (either considered individually or in combinations): 
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G01S7/00, referring to RADIO DIRECTION-FINDING; RADIO NAVIGATION; DETERMINING DISTANCE OR VELOCITY BY USE 
OF RADIO WAVES; LOCATING OR PRESENCE-DETECTING BY USE OF THE REFLECTION OR RERADIATION OF RADIO 
WAVES; ANALOGOUS ARRANGEMENTS USING OTHER WAVES Ą Details of systems according to groups G01S13/00, 
G01S15/00, G01S17/00. 
G01S13/00, referring to Systems using the reflection or reradiation of radio waves, e.g. radar systems; Analogous 
systems using reflection or reradiation of waves whose nature or wavelength is irrelevant or unspecified. 
G08G3/00, referring to Traffic control systems for marine craft (marking of navigational route B63B22/16, B63B51/00). 
H04B7/00, referring to Radio transmission systems, i.e. using radiation field (H04B10/00, H04B15/00 take precedence). 
 
The co-occurrence of two IPC or CPC classification codes identifying single patents families is not much frequent, despite 

the dataset includes 470 non duplicated patent families. Codes such as G08G3/02 (Radio transmission systems, i.e. using 

radiation field (H04B10/00, H04B15/00 take precedence) Ą Anti-collision systems), may better specify the functionality 

of the traffic control systems for marine craft, however several other codes, not included in the list above may refer to 

control systems customized to the needs of aerial vehicles (Figure 41). 

Figure 41 Maritime surveillance: Co-occurrence of IPC classification codes (leftmost table) and CPC classification codes (rightmost 
table) 

 

A meaningful piece of information about the technical concepts characterizing single patents families may be argued from 

the following Figure 42. 
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Figure 42 Maritime surveillance: List of technical concepts associated to each patent family of the dataset and ranking 

 

a2) Monitoring and Observing systems for Marine Environment Ą Marine mapping 

The simplest scheme allowing to visualize the distribution of the technical fields among the patent families is shown in 

Figure 43. 

Figure 43 Marine mapping: Map of the technology fields defined by WIPO 

 

The clustering of the patent documents according to patterns defined by one or more technical fields is consistent with 

the analysed topic and the identification of the technologies specifically dealing with the sub-sector is possible. However, 

it can be noticed that the granularity based on the technical fields does not enable a clear differentiation 
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between the sub-sectors (e.g., the maritime surveillance and the marine mapping have several technical fields in 

common), thus clustering of the documents based on the classification codes, either IPC or CPC, can cast light on possible 

differences between the datasets. The following figure (Figure 44) refers specifically to the IPC classification codes: 

Figure 44 Marine mapping: clustering of the patent families based on the identification of patterns of IPC classification codes 

 

 

Excluding the documents not identifiable by means of IPC classification codes, the majority may be included in patterns 

characterized by the following codes (either considered individually or in combinations): 

G08G1/00, referring to Traffic control systems for road vehicles (arrangement of road signs or traffic signals E01F9/00; 
automatic vehicle control B62D) 
G01C21/00, referring to Navigation; Navigational instruments not provided for in groups G01C1/00 - G01C19/00 
(measuring distance traversed on the ground by a vehicle G01C22/00; control of position, course, altitude or attitude 
of vehicles G05D1/00; traffic control systems for road vehicles involving transmission of navigation instructions to the 
vehicle G08G1/0968)  
G09B29/00, referring to Maps; Plans; Charts; Diagrams, e.g. route diagram (star maps G09B27/04; devices for holding 
or supporting maps A47B97/02; for computing purposes G06G1/14, G09B1/16; display boards G09F)  
G01S19/00, referring to Satellite radio beacon positioning systems; Determining position, velocity or attitude using 
signals transmitted by such systems. 
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G06Q50/00, referring to Systems or methods specially adapted for specific business sectors, e.g. utilities or tourism 
(healthcare informatics G16H). 
G06T17/00, referring to Three dimensional [3D] modelling, e.g. data description of 3D objects 
 
The co-occurrence of two IPC or CPC classification codes identifying single patents families may be frequently referring to 

the presence of an IPC such as G09B29/10 (Map spot or coordinate position indicators; Map reading aids (optical 

projection apparatus per se G03B)), while the frequency of co-assignments of codes is relatively low as far as the CPC 

classification codes are concerned (Figure 45). 

Figure 45 Marine mapping: Co-occurrence of IPC classification codes (leftmost table) and CPC classification codes (rightmost table) 

 

A meaningful piece of information about the technical concepts characterizing single patents families may be argued from 

the following Figure 46. 

Figure 46 Marine mapping: List of technical concepts associated to each patent family of the dataset and ranking 

 

a3) Monitoring and Observing systems for Marine Environment Ą Seawater sensors 

The simplest scheme allowing to visualize the distribution of the technical fields among the patent families is shown in 

Figure 47. 
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Figure 47 Seawater sensors: Map of the technology fields defined by WIPO 

 

The clustering of the patent documents according to patterns defined by one or more technical fields is consistent with 

the analysed topic and the identification of the technologies specifically dealing with the sub-sector is possible. A quite 

relevant number of technical fields is associated to the patent families, thus suggesting that the applicability of sensors is 

widespread. Clustering the documents of the same dataset may be based on the classification codes, either IPC or CPC. 

The following figure (Figure 48) refers specifically to the IPC classification codes: 

Figure 48 Seawater sensors: clustering of the patent families based on the identification of patterns of IPC classification codes 
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Excluding the documents not identifiable by means of IPC classification codes, the majority may be included in patterns 

characterized by the following codes (either considered individually or in combinations): 

C02F1/00, referring to Treatment of water, waste water, or sewage (C02F3/00 - C02F9/00 take precedence). 
C02F1/103, referring to Nature of the water, waste water, sewage or sludge to be treated. 
E02B15/00, referring to Cleaning or keeping clear the surface of open water; Apparatus therefor (construction of ships 
or other waterborne vessels B63B, e.g. vessels specially adapted for collecting pollution from open water B63B35/32; 
in swimming or splash baths or pools E04H4/16). 
F01N3/00, referring to Exhaust or silencing apparatus having means for purifying, rendering innocuous, or otherwise 
treating exhaust (electric control F01N9/00; monitoring or diagnostic devices for exhaust-gas treatment apparatus 
F01N11/00; collecting or removing exhaust gases of vehicle engines in workshops B08B15/00, on highways E01C1/005). 
G01N21/00, referring to Investigating or analysing materials by the use of optical means, i.e. using sub-millimetre 
waves, infrared, visible or ultraviolet light (G01N3/00 - G01N19/00 take precedence). 
G01N33/00, referring to Investigating or analysing materials by specific methods not covered by groups G01N1/00 - 
G01N31/00. 
G06T17/00, referring to Three dimensional [3D] modelling, e.g. data description of 3D objects 
One cluster characterized by the co-assignment of the CPC classification codes G01N33/00 and G01D21/00 (Measuring 

or testing not otherwise provided for) can be detected. 

The co-occurrence of two IPC or CPC classification codes identifying single patents families may be not much frequent, 

considering that the dataset consists of 897 non duplicated patent families. However, relevant IPC classification codes 

may be referring to the presence of an IPC/CPC such as E02B15/10 (Cleaning or keeping clear the surface of open water; 

Apparatus therefor (construction of ships or other waterborne vessels B63B, e.g. vessels specially adapted for collecting 

pollution from open water B63B35/32; in swimming or splash baths or pools E04H4/16) Ą Devices for removing the 

material from the surface  (E02B15/041, E02B15/042, E02B15/06 take precedence)) or IPC/CPC B63B35/32 (Vessels or 

similar floating structures specially adapted for specific purposes and not otherwise provided for Ą for collecting 

pollution from open water) while the frequency of co-assignments of codes is relatively low as far as the CPC classification 

codes are concerned (Figure 49). 
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Figure 49 Seawater sensors: Co-occurrence of IPC classification codes (leftmost table) and CPC classification codes (rightmost 
table) 

 

A meaningful piece of information about the technical concepts characterizing single patents families may be argued from 

the following Figure 50. 

Figure 50 Seawater sensors: List of technical concepts associated to each patent family of the dataset and ranking 

 

a4) Monitoring and Observing systems for Marine Environment Ą Unmanned underwater vehicles 

(UUV) 

The simplest scheme allowing to visualize the distribution of the technical fields among the patent families is shown in 

Figure 51. 
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Figure 51 UUV: Map of the technology fields defined by WIPO 

 

The clustering of the patent documents according to patterns defined by one or more technical fields is consistent with 

the analysed topic and the identification of the technologies specifically dealing with the sub-sector is possible. Clustering 

the documents of the same dataset may be based on the classification codes, either IPC or CPC.The following figure (Figure 

52) refers specifically to the IPC classification codes: 

Figure 52 UUV: clustering of the patent families based on the identification of patterns of IPC classification codes 

 

Excluding the documents not identifiable by means of IPC classification codes, the majority may be included in patterns 

characterized by the following codes: 

G05D1/00, referring to Control of position, course or altitude of land, water, air, or space vehicles, e.g. automatic pilot 
(radio navigation systems or analogous systems using other waves G01S). 
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B63G8/00, referring to Underwater vessels, e.g. submarines; Equipment specially adapted therefor (submarine hulls 

B63B3/13; diving chambers with mechanical link, e.g. cable, to a base B63C11/34; divers' sleds B63C11/46; torpedoes 

F42B19/00). 

As observed in the case of ǘƘŜ άaŀǊƛǘƛƳŜ ǎǳǊǾŜƛƭƭŀƴŎŜέ ŀƴŘ ά{ŜŀǿŀǘŜǊ ǎŜƴǎƻǊǎέΣ ǘƘŜ co-occurrence of two IPC or CPC 

classification codes identifying single patents families may be not much frequent, considering that the dataset consists of 

504 non duplicated patent families. However, relevant IPC classification codes (Figure 53) may be referring to the 

presence of an IPC/CPC such as B64C39/02 (Aircraft not otherwise provided for). 

Figure 53 UUV: Co-occurrence of IPC classification codes (leftmost table) and CPC classification codes (rightmost table) 

 

A meaningful piece of information about the technical concepts characterizing single patents families may be argued from 

the following Figure 54. 

Figure 54 UUV: List of technical concepts associated to each patent family of the dataset and ranking 

 

3.a KEYPOINTS 
¶ The information arguable from the analysis merely based on the technical fields defined by WIPO is consistent for 

each of the four sub-sectors, however, the scarce granularity suggests that the evaluation of the frequency of 

assignment of IPC/CPC classification codes may be the most appropriate approach. 
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¶ The clustering of the patent documents highlights a different trend if the άMonitoring and Observing systems for 

Marine Environmentέ sector is compared to the other sectors examined. Indeed, in the former case the 

composition of the patterns based on IPC/CPC codes is seldom characterized by more than one classification code. 

Consistently, when examining the co-occurrence of the classification codes it turns out that despite each dataset 

includes several hundreds of non-duplicated patent families, the frequency of associated classification codes is 

quite low. These results suggest that the technologies characterizing each subsector belonging to ǘƘŜ άMonitoring 

ŀƴŘ hōǎŜǊǾƛƴƎ ǎȅǎǘŜƳǎ ŦƻǊ aŀǊƛƴŜ 9ƴǾƛǊƻƴƳŜƴǘέ sector can be precisely identified by just one or few specific 

IPC/CPC classification codes, whereas patterns comprising several classification codes are usually necessary to 

properly identify and differentiate the technologies of the other sectors. 

¶ Excluding the G01S subclass (RADIO DIRECTION-FINDING; RADIO NAVIGATION; DETERMINING DISTANCE OR 

VELOCITY BY USE OF RADIO WAVES; etc.), characterizing ōƻǘƘ ǘƘŜ άaŀǊƛǘƛƳŜ ǎǳǊǾŜƛƭƭŀƴŎŜέ ŀƴŘ ǘƘŜ άaŀǊƛƴŜ 

ƳŀǇǇƛƴƎέ ǎǳōǎŜŎǘƻǊǎΣ ŜŀŎƘ of the four subsectors analyzed may be identified by means of specific classification 

codes, either IPC or CPC, not shared with any of the remaining three sub-sectors. 

¶ As ŦŀǊ ŀǎ ǘƘŜ ά{ŜŀǿŀǘŜǊ ǎŜƴǎƻǊǎέ ǎǳō-sector is concerned, it turns out that IPC/CPC classification codes identifying 

treatments aimed at cleaning the polluted water are frequently assigned to the patent families. It appears that 

vessels specially adapted for collecting pollution from open water may be suitable for the environmental 

remediation and that a related issue may be not only represented by the contamination caused by the exhaust gas 

of the vehicle engines but also by the noise pollution. 

4.a BLUE SUSTAINABLE DEVELOPMENT: THE NPL DIVULGATION FOCUSING ON THE 

COUNTRIES LOCATED ALONG THE MEDITERRANEAN SEA 

a1) Monitoring and Observing systems for Marine Environment Ą Maritime surveillance 

The number of patent applications filed by the European residents appears significant, and as already underscored several 

patent applications are filed by companies headquartered in France. To get a more detailed view of the Mediterranean 

scenario it may be worth examining the rate of divulgation of technical aspects through alternative means (NPL). The 

trend emerging from the analysis of the publications of the last two decades is particularly meaningful for Italy, France 

and Spain, as revealed by Figure 55 to Figure 57, being there evidence of the national and also the trans-national 

collaborations between the institutes/enterprises located in each of the countries mentioned above. 
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Figure 55 Maritime surveillance: data showing the national and trans-national collaborations (NPL research focusing on Italy) 

 

Figure 56 Maritime surveillance: data showing the national and trans-national collaborations (NPL research focusing on France) 
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Figure 57 Maritime surveillance: data showing the national and trans-national collaborations (NPL research focusing on Spain) 

 

Similar diagrams are available as far as other countries located along the Mediterranean Sea are concerned, namely 

Greece, Slovenia, Turkey, Israel and Egypt. Consistently with the observation that THALES is the most prominent player 

emerging from the patent assessment, it results that this player is usually involved in collaborations as arguable from the 

examination of the NPL data. 

For each of the countries mentioned above the analysis of the divulgation modalities confirms that alternative forms of 

divulgation are preferred to the patent applications. Figure 58 to Figure 60 provide such evidence and highlight the 

technical elements addressed by the publications. The main topics regarding the issues dealing with the maritime 

surveillance may be included in clusters listing the technical concepts, each cluster being evidenced by a different color 

on each map.  

Figure 58 Maritime surveillance: data showing the partition of the publication kind (left) and the relationships between the 
automatic keywords (NPL research focusing on Italy) 
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Figure 59 Maritime surveillance: data showing the partition of the publication kind (left) and the relationships between the 
automatic keywords (NPL research focusing on France) 

 

Figure 60 Maritime surveillance: data showing the partition of the publication kind (left) and the relationships between the 
automatic keywords (NPL research focusing on Spain) 
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a2) Monitoring and Observing systems for Marine Environment Ą Marine mapping 

The number of patent applications filed by the European residents appears quite small, although not negligible, therefore, 

to get a more detailed view of the Mediterranean scenario it may be worth examining the rate of divulgation of technical 

aspects through alternative means (NPL). The trend emerging from the analysis of the publications of the last two decades 

is particularly meaningful for Italy, France and Spain, as revealed by Figure 61 to Figure 63, being there evidence of the 

national and also the trans-national collaborations between the institutes/enterprises located in each of the countries 

mentioned above. 

Figure 61 Marine mapping: data showing the national and trans-national collaborations (NPL research focusing on Italy) 

 

Figure 62 Marine mapping: data showing the national and trans-national collaborations (NPL research focusing on France) 
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Figure 63 Marine mapping: data showing the national and trans-national collaborations (NPL research focusing on Spain) 

 

Similar diagrams are available as far as other countries located along the Mediterranean Sea are concerned, namely 

Croatia, Slovenia, Israel and Egypt.  

For each of the countries mentioned above the analysis of the divulgation modalities confirms that alternative forms of 

divulgation are preferred to the patent applications Figures Figure 64, Figure 65 and Figure 66 provide such evidence and 

highlight the technical elements addressed by the publications. The main topics regarding the issues dealing with the 

marine mapping may be included in clusters listing the technical concepts, each cluster being evidenced by a different 

color on each map.  

Figure 64 Marine mapping: data showing the partition of the publication kind (left) and the relationships between the automatic 
keywords (NPL research focusing on Italy) 
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Figure 65 Marine mapping: data showing the partition of the publication kind (left) and the relationships between the automatic 
keywords (NPL research focusing on France) 

 

Figure 66 Marine mapping: data showing the partition of the publication kind (left) and the relationships between the automatic 
keywords (NPL research focusing on Spain) 

 

a3) Monitoring and Observing systems for Marine Environment Ą Seawater sensors 

The number of patent applications filed by the European residents appears significant, and as already underscored several 

patent applications are filed by companies headquartered in France and a couple of Italian players. To get a more detailed 

view of the Mediterranean scenario it may be worth examining the rate of divulgation of technical aspects through 

alternative means (NPL). The trend emerging from the analysis of the publications of the last two decades is particularly 

meaningful for Italy, France and Spain, as revealed by Figure 67 to Figure 69, being there evidence of the national and 

also the trans-national collaborations between the institutes/enterprises located in each of the countries mentioned 

above. 
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Figure 67 Seawater sensors: data showing the national and trans-national collaborations (NPL research focusing on Italy) 

 

Figure 68 Seawater sensors: data showing the national and trans-national collaborations (NPL research focusing on France) 
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Figure 69 Seawater sensors: data showing the national and trans-national collaborations (NPL research focusing on Spain) 

 

Similar diagrams are available as far as other countries located along the Mediterranean Sea are concerned, namely 

Croatia, Slovenia and Greece.  

For each of the countries mentioned above the analysis of the divulgation modalities confirms that alternative forms of 

divulgation are preferred to the patent applications. Figure 70 to Figure 72provide such evidence and highlight the 

technical elements addressed by the publications. The main topics regarding the issues dealing with the seawater sensors 

may be included in clusters listing the technical concepts, each cluster being evidenced by a different color on each map.  

Figure 70 Seawater sensors: data showing the partition of the publication kind (left) and the relationships between the automatic 
keywords (NPL research focusing on Italy) 
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Figure 71 Seawater sensors: data showing the partition of the publication kind (left) and the relationships between the automatic 
keywords (NPL research focusing on France) 

 

Figure 72 Seawater sensors: data showing the partition of the publication kind (left) and the relationships between the automatic 
keywords (NPL research focusing on Spain) 

 

As far as the technical priorities are concerned, from the diagram specifically mapping the keywords of the French players 

the quotation of the Marine Strategy Framework Directive4 (MSFD) can be detected due to the relevant number of 

documents in which such initiative is mentioned. Article 20 of the MSFD claims ǘƘŀǘ ǿƘƛƭŜ ǘƘŜ 9¦Ωǎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƳŀǊƛƴŜ 

 
4 Law - EU Coastal and Marine Policy - Environment - European Commission (europa.eu) 

https://ec.europa.eu/environment/marine/eu-coast-and-marine-policy/marine-strategy-framework-directive/index_en.htm#:~:text=Concretely%2C%20what%20is%20the%20aim%20of%20the%20Marine,upon%20which%20marine-related%20economic%20and%20social%20activities%20depend.
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environmental protection is one of the most comprehensive and ambitious worldwide, it needs to be beefed up to be 

able to tackle predominant pressures such as overfishing and unsustainable fishing practices, plastic litter, excess 

nutrients, underwater noise and other types of pollution. 

a4) Monitoring and Observing systems for Marine Environment Ą Unmanned underwater vehicles 

(UUV) 

The number of patent applications filed by the European residents is small, therefore to get a more detailed view of the 

Mediterranean scenario it may be worth examining the rate of divulgation of technical aspects through alternative means 

(NPL). The trend emerging from the analysis of the publications of the last two decades is particularly meaningful for Italy, 

France and Spain, as revealed by Figure 73 to Figure 75, being there evidence of the national and also the trans-national 

collaborations between the institutes/enterprises located in each of the countries mentioned above. 

Figure 73 UUV: data showing the national and trans-national collaborations (NPL research focusing on Italy) 

 

Figure 74 UUV: data showing the national and trans-national collaborations (NPL research focusing on France) 

 

Figure 75 UUV: data showing the national and trans-national collaborations (NPL research focusing on Spain) 

 

For each of the countries mentioned above the analysis of the divulgation modalities confirms that alternative forms of 

divulgation are preferred to the patent applications. Figure 76 to Figure 78 provide such evidence and highlight the 

technical elements addressed by the publications. The main topics regarding the issues dealing with the seawater sensors 

may be included in clusters listing the technical concepts, each cluster being evidenced by a different color on each map.  






































































































