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Abstract 

Title of Dissertation        Enhancement of Search and Rescue Missions in the west 

Coast of Africa - Examining the Possibilities of Use of Drones in Cabo Verde Search 

and Rescue 

             

Degree:                                      Master of Science 

 

The study was aimed at holistic review of Search and Rescue operations in Cabo Verde 

SRS and explore the feasibility of employment of drones in SAR. Being a small island 

developing state, livelihood of which depends on tourism and fishing, also being scares in 

resources and located close of sea lines of communication, Cabo Verde is expected to 

provide SAR coverage in the entire region. With little research undertaken in the area this 

study was expected to identify the gaps in the existing system and make it more effective 

to ensure continued high quality SAR coverage in the area. 

 

The study employed an exploratory mixed method design which employed extensive 

literature and legal review in consonance with collection of primary data using survey and 

semi-structured interviews. To ensure consistency of the research benchmarking of Cabo 

Verde SAR system was also undertaken against Swedish Maritime Administration based 

on interview with high-ranking personnel in the organisation. The qualitative exploratory 

part consisted of 4 interviews with senior maritime experts that are part of the CNCSAR 

in the country. Collected data was organized and detailed analysis resulted in 

identification of gaps in the SAR and also feasibility of introduction of drones in maritime 

SAR was brought out.  

 

The study showed that there is a need to improve the national search and rescue system in 

the country. Furthermore, there is a need to improve communication systems at JRCC and 

ensure efficient coverage as well as training and certification of operators and SMC. There 

was a unanimous agreement for introduction drones in the maritime SAR of Cabo Verde. 

The study ends with recommendations based on the findings for improvement in the 

system and conduct of a detailed feasibility study covering all aspects for the introduction 

of drones.  

 

 

KEYWORDS: Search and Rescue, Cabo Verde, National SAR System, Drones, Drone 

and SAR. 
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CHAPTER I: INTRODUCTION 

 

 

 

1.1 Background  

 

The seas and oceans of our planet have been and will continue to be a dangerous 

place. Safety of life at sea has always been a priority for us ever since the tragedy of RMS 

Titanic in 1912. An extensive Search and Rescue (SAR) system has been developed in the 

past century by the International Maritime Organisation (IMO) to ensure that accidents 

such as MV Prestige, Herald of Free Enterprise and recently Costa Concordia do not 

happen in the future (Chybowska et al., 2023). This research was an attempt to examine 

and suggest possible measures for improvement of SAR system in the Cabo Verde Search 

and Rescue Sub-region (SRS) via introduction of new technology, especially drones.  

 

The Cabo Verde archipelago consists of ten volcanic islands that are divided into 

two groups: Barlavento (Santo Antão, São Vicente, Santa Luzia, São Nicolau, Sal, and 

Boa Vista) and Sotavento (Maio, Santiago, Fogo, and Brava) (Lopes, 2010). It is located 

in the North Atlantic, 355 nautical miles west of the African continent. A land area of 

4033 km2, coastal line of 1020 km, an Exclusive Economic Zone (EEZ) of 734 265 km2, 

and SAR area of 645,000 km2 are some of the key highlights of the country. Being a Small 

Island Developing State (SIDS), the ocean is one of the primary sources of income for the 

country, with fishing and tourism being the two main industries having a significant 

influence on the nation's economic growth. Figure 1 below shows the geographical 
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location of Cabo Verde .  

 

Figure 1 

Geographical Location of Cabo Verde 

 

Note. From “Phylogeography of Brachidontes puniceus (Gmelin, 1791) in the Cape Verde 

archipelago (In Portuguese),” E. Lopes, 2010. 

(https://www.researchgate.net/publication/261648019_Filogeografia_de_Brachidontes_

puniceus_Gmelin_1791_no_arquipelago_de_Cabo_Verde). Copyright 2008-2023 by 

ResearchGate.  

  

https://www.researchgate.net/publication/261648019_Filogeografia_de_Brachidontes_puniceus_Gmelin_1791_no_arquipelago_de_Cabo_Verde
https://www.researchgate.net/publication/261648019_Filogeografia_de_Brachidontes_puniceus_Gmelin_1791_no_arquipelago_de_Cabo_Verde
https://www.researchgate.net/publication/261648019_Filogeografia_de_Brachidontes_puniceus_Gmelin_1791_no_arquipelago_de_Cabo_Verde
https://www.researchgate.net/publication/261648019_Filogeografia_de_Brachidontes_puniceus_Gmelin_1791_no_arquipelago_de_Cabo_Verde
https://www.researchgate.net/publication/261648019_Filogeografia_de_Brachidontes_puniceus_Gmelin_1791_no_arquipelago_de_Cabo_Verde
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         There has also been a naval obligation between the mariners at sea to help each other 

when in distress and this is where SAR draws its roots. The rescue of sailors and 

passengers in distress or survivors of ditched aircraft at sea is called Maritime Search and 

Rescue (MSAR) (Cho et al., 2021). SAR organizations date back to the year 1850 when 

the government of Prussia at the time together with other countries in the Black Sea 

formed one of the oldest organizations, composed of no more than 20 boats on the basis 

of cooperation (Fox, 2007). Often in most countries these SAR missions are carried out 

by the Coast Guard or Navy depending on how their Maritime Administration is 

organized. The United Nations Convention on the Law of the Sea (UNCLOS), which is 

beyond a doubt, considered as the constitution of the sea and unified over a hundred years 

of fragmented law which are agreed and accepted by all.  The Convention establishes that: 

 

all the Member States shall guarantee the maintenance of an adequate and effective 

SAR service regarding safety on and over the sea and, where circumstances so 

require, by way of mutual regional arrangements cooperate with neighboring states 

for this purpose. (UNCLOS, 1982, Art. 98 (2)) 

 

This broad understanding of SAR given in UNCLOS was further codified by the 

Maritime Safety Committee (MSC) which has separated the oceans into 23 Search and 

Rescue Regions (SRR). Of these 23 SRRs established by MSC which gives responsibility 

for SAR effort in the region of designated countries, this research will focus on the Cabo 

Verde SRS which falls under the NORTH AND WEST AFRICA SRR designated to 

Senegal. International regulations such as the International Aeronautical and Maritime 

SAR Manual (IAMSAR), UNCLOS and International Convention on Maritime Search 

and Rescue (SAR Convention) are fundamental guidelines to be followed for the 

improvement of SAR worldwide (IMO, 2022). Figure 2 below shows the division of areas 

in the Atlantic Ocean region with Cabo Verde SRS playing a central role as it connects 

Senegal and Morocco’s SRR.  
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Figure 2 

 IMO Maritime SAR Regions 

 

 

Note. From “World Index. CDR” by IMO, n.d. (https://www.dco.uscg.mil/Portals/9/CG-

5R/nsarc/IMO%20Maritime%20SAR%20Regions.pdf). 

 

We have seen exceptional strides in the field of technological advancements from 

robotics to Artificial Intelligence (AI) in the past couple of decades (Syam & Sharma, 

2018), the maritime sector is no different. With a wide range of technological 

advancements from Maritime Single Window (MSW) to Maritime Autonomous Surface 

Ships (MASS) the maritime sector has also seen leaps and bounds of improvement in 

technology (Deling et al., 2020) which assists us in performing the tasks more efficiently 

and effectively. MSAR must also follow this new reality by adopting and introducing the 

latest technology to mitigate the emerging threat of increased traffic at sea. Regulation, 

management and technological development in the maritime area has proved to be crucial 

for the development and the guarantee of safety in the sector.  

https://www.dco.uscg.mil/Portals/9/CG-5R/nsarc/IMO%20Maritime%20SAR%20Regions.pdf
https://www.dco.uscg.mil/Portals/9/CG-5R/nsarc/IMO%20Maritime%20SAR%20Regions.pdf
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As a SIDS Cabo Verde possesses limited resources in terms of assets and 

infrastructure for covering the ever-increasing traffic density in the region. Since Cabo 

Verde lies in the tropical belt it faces tropical seasons and is prone to formation of Tropical 

Revolving Storms (TRS) which gives rise to high sea conditions making SAR efforts more 

difficult. That being stated, the idea of using technology for improving SAR response in 

the region will be evaluated as a beneficiary of the technological advancements and how 

they can be implemented in a planned manner. Figure 3 highlights the density of traffic 

passing through the country. Where each green triangle represents a vessel. 

 

Figure 3 

 Maritime Traffic Density in Cabo Verde 

 

 

Note. From “SARMASTER system in JRCC, Cabo Verde,” JRCC, 2023, August 24. 
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1.2 Search and Rescue - Regulatory Overview  

 

The fundamental international instruments which regulate maritime SAR around the 

globe are SOLAS and the 1979 SAR Convention, which covers around 98.91% of the 

world’s fleet (IMO, n.d.). Since seas are also being utilized by the aviation industry for 

passage, IMO1 and International Civil Aviation Organization (ICAO)2 were responsible 

for developing and implementing SAR rules and regulations that are used today. The 

IAMSAR manual is recognized as the international standard for aviation and maritime 

SAR organization, procedures, instruments and terminology. 

 

1.2.1 IMO and ICAO Interconnections 

 

IMO and ICAO have jointly defined a SAR region as being: “An area of 

defined dimensions associated with a rescue coordination center within which 

search and rescue services are provided” (International Civil Aviation 

Organisation [ICAO], 2007). However, both organizations have their own 

definition in their separate regulations. ICAO in its Annex 12, Section 2.2, says 

that “The delineation of search and rescue regions is determined on the basis of 

technical and operational considerations and is not related to the delineation of 

boundaries between States.”  On the other hand, IMO through the 1979 SAR 

Convention, in its paragraph 2.1.7 defines: “The delimitation of search and rescue 

regions is not related to and shall not prejudice the delimitation of any boundary 

between States”. Figure 4 below summarizes the creation of the IAMSAR manual, 

the result of joint efforts by IMO and ICAO to harmonize MSAR internationally. 

 
1
 IMO- The international maritime organization in charge of creating and enforcing all laws pertaining to 

the shipping industry.  

 
2
 ICAO- International agency in charge of creating norms, procedures, and guidelines for international 

flights 
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Figure 4 

IMO/ICAO Interconnection 

 

 

 

Note. Created by the Author. 

 

Unquestionably in order to promote cooperation across institutions, 

IMO/ICAO adopted unified SAR regulations in 1998 in the form of a handbook 

the IAMSAR manual, replacing Merchant Ship Search and Rescue (MERSAR)3 

and IMOSAR4 manuals with an emphasis on SAR and its necessity for being 

uniform across the world. The IMSAR Manual's major aims to support nations in 

achieving their own SAR demands and commitments. It is divided into three 

volumes which include Mission Coordination, Mobile Facility Management and 

 
3
 MERSAR- Considered the basis of the SAR 79 Convention, focusing on the importance of the ship's 

master in providing assistance in case of emergencies, and entered into force in 1993.  
4
 IMOSAR - The IMOSAR Manual, which was established in l978 and entered into force in 1993, was 

created to assist governments in implementing the SAR Convention by guaranteeing uniformity of practices 

and collaboration between states. 
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Organization. The IAMSAR Manual covers the entire scope of SAR at sea 

covering both ships and aircrafts. 

 

1.3 SAR Legal Framework  

 

In the following section, the UNCLOS, SOLAS Convention, SAR Convention, 

INMARSAT and the GMDSS will be discussed. These regulations are considered to be 

the legal bases for harmonizing SAR. IMO standardized global SAR in an effort to ensure 

that fundamental requirements for SAR operations are met at the international level, each 

instrument/code or regulation discussed below have the elements which act as the building 

blocks for overall the SAR mechanism.  

 

1.3.1 UNCLOS 

 

UNCLOS, is the result of the third United Nations Conference on the Law 

of the Sea signed on 10 Dec 1982 in Jamaica. The Convention was the result of 

extensive negotiations for nearly a decade. For this reason, UNCLOS is often 

called the constitution of the Ocean. Out of many aspects governing the oceans 

which were codified in UNCLOS, responsibilities of Flag, Coastal and Port States 

are of particular significance to this work. Art. 98(1) of UNCLOS entitled “Duty 

to Render Assistance”, gives responsibility to the flag States towards SAR and Art. 

98 (2) acts as the bedrock for all SAR facility development of coastal states and 

the existing regional cooperation (UNCLOS, 1982). The article states that 

 

Every coastal State shall promote the establishment, operation and 

maintenance of an adequate and effective search and rescue service 

regarding safety on and over the sea and, where circumstances so require, 

by way of mutual regional arrangements cooperate with neighboring states 
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for this purpose. (UNCLOS, 1982) 

 

Being the constitution of the ocean UNCLOS Art. 98 gives validity to 

Member States actions towards ensuring safe seas for maritime transport to 

flourish. 

 

1.3.2 SOLAS  

 

The International Convention of the Safety of Live at Sea (SOLAS) 

developed on the principles enshrined in UNCLOS is the base Convention which 

establishes clear regulations on construction, equipment and operation of vessels, 

guaranteeing safety of navigation and consequently the safeguarding human life at 

sea (SOLAS 74). Immediately after the unforgettable and most unfortunate sinking 

of the of RMS Titanic, the predecessor of the existing SOLAS Convention was 

developed in 1914. The Convention over the past century has seen many changes 

and modifications to its present form, which ensure above all safety of the 

passengers and crew onboard a ship via regulating the mechanism for safe and 

effective search and rescue or evacuation. 

 

Table 1 below shows some of the main existing regulations in the SOLAS 

74 Convention. Chapters III, IV and V of the Convention are those that have more 

detail on the equipment to be present on the ship to guarantee the safety of human 

life at sea and the responsibilities of Member States in ensuring compliance with 

SAR requirements. 

 

  



10 

 

Table 1 

 SOLAS Convention and SAR 

 

Note. Created by the Author. 

 

1.3.3 SAR Convention 1979 

 

Adopted at Hamburg in April 1979 and entered into force on 22 July 1985, 

the SAR 79 Convention is a detailed roadmap for the Member States to follow 

uniform regulation and implementation of SAR services across the globe (SAR 

Convention, 79). 1979 SAR Convention lays the groundwork for the cooperation of 

all Member States towards conjoined efforts for providing SAR services to anyone 

in distress at sea, irrespective of the location. As we have seen in section 1.1, it has 

been an age-old tradition and responsibility of the ships at sea to provide assistance 
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to anyone in distress and the same has been emphasized in the SOLAS Convention. 

It was not until the promulgation of SAR Convention that the law and regulations 

governing such a crucial aspect of ships operations at sea were codified into an 

internationally binding treaty.  

 

Traffic at sea has been increasing gradually over the past century. Trade 

across the globe has seen tremendous growth due to bigger and more capable ships 

(ICS, n.d.). Increased traffic and marine accidents go hand in hand. Effective SAR 

mechanisms in many regions of the world prior to the SAR Convention, for example 

in Great Britain, France and Germany during World War II, were established with 

the aim of providing SAR service to pilots of downed aircraft (Nagy, 2012). It is not 

possible for any one nation to provide 100% SAR coverage for its vessels as 

shipping is international in nature. Therefore, we should rely on each other’s 

assistance for providing effective SAR coverage so the trade through sea can 

continue to flourish. This cooperation amongst various littoral states was achieved 

via SAR 79 Convention.  

 

At present there are 23 SRR in the world, with each SRR being the 

responsibility of one Member State with further subdivision in smaller SRS. These 

SRR are managed by the respective MRCCs, who coordinate SAR efforts in the area 

of responsibility with available resources in the area. This is made possible due to 

the cooperation between neighboring Member States which allows for the use of 

available assets as per the pre-existing conditions between the nations. Finally, with 

the conception of the IAMSAR manual IMO has been able to harmonize SAR effort 

at sea for both vessels and aircraft in coordination with ICAO.  Promulgation of this 

manual in 2004 allowed Member States to develop respective national SAR plans 

which included reporting and monitoring of vessels in SRR via ship a reporting 

procedure. The 4 key concepts which can be considered as the takeaway from SAR 
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Conventions are listed in Table 2 below. 

 

Table 2 

 Key Concepts in the SAR Convention 

 

Note. Created by the Author. 

 

Adoption of international Conventions has no meaning until and unless they 

are ratified, domesticated and implemented at the national level. SAR Convention 

provides the required procedures to maintain the standards required for effective 

implementation. SAR Convention has made it possible for homogeneous 

application of set rules across the globe as the Convention has been ratified by 114 

Member States comprising 80.44% of world’s fleet (IMO, n.d.). Figure 5 below 

highlights the key points for domestication and implementation of SAR Convention 

by each Member State. 
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Note. Created by the Author. 

 

1.3.4 GMDSS and INMARSAT  

 

The Global Maritime Distress and Safety System (GMDSS), adopted in 

1988 and made mandatory for all merchant ships in 1999, has been revised and 

modernized to adapt to modern communication systems. It is estimated that with 

the introduction of GMDSS safety of life at sea has improved by more than 85% 

(Tenese, 2019).  The IMO Subcommittee on Navigation, Communications and 

Search and Rescue (NCSR), Sub-Committee on Ship Design and Construction 

(SCD) and Sub-Committee on Ship Systems and Equipment (SSE) are some of 

the sub-committees there are responsible for drafting amendments to the SOLAS 

Convention. GMDSS was overhauled by NCSR via a correspondence group in 

order to update the GMDSS system, which culminated in approval of amendments 

by MSC 104 in 2021, and adoption by MSC 105 in 2022 (MSC 105,2022).  

 

 

Figure 5 

 Implementation of SAR Convention 
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GMDSS and SOLAS regulation IV/5 mandates all Member States to provide 

information about and regularly update their GMDSS master plan (national plan) 

which contains vital information about the existing shore-based ship-to-shore and 

vice versa communication equipment and GMDSS systems available to them. The 

information contained in these plans are easily accessible to MRCCs, 

communications hubs, ships, and training facilities. As per the Master Plan available 

in the IMO Global Integrated Shipping Information System (GISIS), Digital 

Selective Calling (DSC) installations, VHF, MF, and HF are among the services 

listed in each State's Master Plan. 

 

GMDSS doesn't operate in isolation. Its relationship with INMARSAT 

strengthens SAR services globally. The movement of INMARSAT satellites in 2018 

resulted in new regulations that complimented the GMDSS but had no effect on the 

reception of the Maritime Safety Information (MSI). INMARSAT offers the vast 

majority of the services deemed necessary for SAR operations. INMARSAT is the 

owner and operator of 15 satellites that operate in the L-band, Ka-band, and S-band 

and are in geostationary orbit 35,786 kilometers above the Earth (Hoyhtya et al., 

2017). Services like Fleet Safety, SafetyNet II, and/or Rescue NET, as well as 

Inmarsat C are part of the system. Being the Rescue NET service, which is primarily 

used for receiving Distress Alerts, warnings from vessel & MRCCs and/or Distress 

Chat Each month, 30,000 SAR and maritime safety awareness messages are 

transmitted via Safety NET (The European Space Agency, n.d.).   

 

Three new modes of communication—satellite-to-satellite, satellite-to-

ground, and satellite-to-mobile have been added to the current ones with the addition 

of the Iridium satellite system, which has an overall coverage area on the surface of 

the Earth with a diameter of around 4,500 km (Valčić et .al 2019). According to 

Valčić et .al 2019, the Iridium satellite is being considered as the second GMDSS 
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satellite services provider to enhance maritime safety and commercial 

communications. Figure 6 highlights the coverage of INMARSAT satellites 

worldwide, with each color representing one satellite. 

   

Figure 6 

Areas Covered by INMARSAT Satellite 

 

 

 

Note. From “Inmarsat C service guide, Version 3. 0,” INMARSAT, 2018. 

(https://www.iz1cqn.it/INM_C_I3_I4_migration_guide_V3.0.pdf). Copyright 2018 by 

IMNARSAT Global Limited. 

 

1.4 Problem Statement 

 

 On average in the past seven years 88.7 persons have been reported missing at sea 

in Cabo Verde SRS. The majority of whom can be attributed to local fishermen and 

recreational activities. According to the reports of JRCC the success rate of SAR mission 

https://www.iz1cqn.it/INM_C_I3_I4_migration_guide_V3.0.pdf
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in the region is 91%, which means that Cabo Verde loses eight persons at sea per annum 

(Joint Rescue Coordination Center [JRCC], 2022, slide 4). Although the numbers look 

small, when compared to a country like India (in terms of population comparison) with a 

similar access to sea the total loss of life at sea per annum corresponds to 23,200 persons. 

The loss of such precious lives can be attributed to many factors, including lack of 

awareness among the local populace, ill prepared artisanal fishing boats and increased 

traffic density in the region. However, the major cause can be considered the limited 

capability of Cabo Verde Coast Guard (CVCG) under National Search and Rescue 

Commission (CNCSAR) to provide SAR cover. Whatever the case may be, as a coastal 

State, it is the responsibility of a nation to provide SAR coverage in the area of 

responsibility under UNCLOS5. Better cohesive efforts between all regional stakeholders, 

synchronized efforts by the responsible national agencies and use of the latest technology 

can provide the required boost for CVCG to improve SAR success rate.  

 

 Due to its status as a SIDS, Cabo Verde lacks sufficient academic and research 

resources for maritime safety, security professionals and mainstream academia is not 

concerned with a nation with only 10 islands in the middle of North Atlantic. Hence, not 

much research has been done in analyzing the regional cooperation and what technologies 

can be used in Cabo Verde SRS for improving SAR efficacy, ensuring safety of life at 

sea. There is a need to examine the strength of existing SAR mechanisms in Cabo Verde 

SRS along with regional cooperation, to consider the introduction of new technology like 

drones for enhancing the SAR capabilities of the nation.  

 

 

 

  

 
5
 UNCLOS Art 98. parag.2 which lays down the responsibility of coastal states for providing SAR coverage 

in their area of responsibility through cooperation and agreement between the neighboring states.   
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1.5 Aims and Objectives of the Study    

 

Mankind have been able to achieve great results with cooperation, the efforts in 

reducing the impact of climate change is a prime example (Orliange, 2020). Also, 

technology has improved each aspect of our lives and is continuing to grow at a 

phenomenal rate (Benhabib & Spiegel, 2005). The aim of this research was to analyze the 

present status of SAR operations in Cabo Verde via examination of how SAR operations 

are organized internally in Cabo Verde and the regional mechanisms established. This was 

intended to evaluate the introduction of new technologies, such as the use of drones in 

SAR operations. This was achieved by the following three objectives: - 

 

• To analyze how SAR operations are carried out in Cabo Verde SRS.  

• To assess the existing regional cooperation amongst neighboring littoral 

states.  

• To evaluate the introduction of new technologies in the SAR process, with 

main emphasis on utilization of drones.   

 

1.6 Research Questions and /or Hypotheses   

 

The Research Questions (RQs) were developed based on the objectives set out in 

the previous section. The three questions were based on an assessment of the current 

situation and what will be the consequences of introducing new technologies in SAR 

missions. The RQs are as follows:  

 

• What is the current state of SAR in the region? 

• Is there a need for improvement of the SAR missions in the area? If yes, 

how can it be improved? 
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• How can the use of new technologies improve the SAR operations in this 

area? 

 

1.7 Methodology Research Design and Methods 

 

This section discusses research methodology and the approach taken to answer RQs. 

The section outlines the research methodology in detail and the data collection method 

used which includes the criteria used for the selection of participants. A discussion on 

expected outcomes and research limitations was presented next and finally the outline 

structure of the dissertation was presented.  

 

 

1.7.1 Data Collection and Analysis 

 

To fulfill the three main research objectives, the study employed qualitative 

research using a semi-structured interview approach. Semi-structured interviews 

can be characterized as an open-ended question and the use of an interview guide 

(or topic guide/list), in which broad areas of interest, occasionally containing sub-

questions, are defined in a determined conversation (Hijmans, E., & Kuyper, M. 

(2007) as cited by Busetto et al. (2020)). An online survey in Google Survey Forms 

was also developed and distributed to key participants in SAR operations in Cabo 

Verde. In an online survey, participants are given open-ended questions in textual 

form through email or other modes like WhatsApp, messages, etc., frequently in 

conjunction with quantitative RQs on the same subject (Alisha, 2022). Documents 

and data related to SAR operations in Cabo Verde as per the researcher’s 

understanding were requested from appropriate authorities to demonstrate the 

performance and current status of operations.  
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For semi-structured interviews the researcher used a free version of an 

online website known as ATLAS.ti 23 for coding. This tool was preferred over 

manual coding because it saves time and keeps the data and coding organized, 

allowing more time for producing results that are of higher quality. Figure 7 below 

shows the data analysis process adopted by the researcher. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Created by the Author.  

 

1.7.2 Selection of the Participants 

 

Taking into account the organization of Cabo Verde's SAR, the target 

participants of the research was taken from the components of CNCSAR Cabo 

Verde, namely the CVCG and the National Maritime Police. Four interviews were 

Figure 7 

Data Analysis Process 
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conducted with senior officials from CVCG, Cabo Verde Maritime Police, JRCC 

and CNCSAR to corroborate the results. 

 

1.8 Expected Results  

 

The research was expected to bring out the deficiencies in the existing SAR 

mechanism of Cabo Verde which includes internal and external cooperation. Also, to 

bring out the measures which can be implemented to improve the existing system. The 

following outcomes were aspired: 

 

1. How to manage the SAR operation more effectively;  

2. Introduction of new technologies to improve the operations – The use of drones 

3. Positive relationship between the countries involved in SAR in North Africa. 

 

1.9 Key Assumptions and Potential Limitations of the Study 

 

In this study, the main assumption was that the adoption or introduction of new 

technologies or the use of drones in SAR operations is important to facilitate, streamline 

and provide a better and greater response to SAR operations in Cabo Verde SRS. Based 

on the study's chosen methodology, some potential limitations include:  

 

• Investigation of the topic was based on the viewpoint of the personnel 

working in JRCC of Cabo Verde;  

• The time needed to collect current and relevant data for the research;  

• Obtaining timely answers to the questions asked in this research and the 

contact to be established between the research and the interviewees 
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1.10 Ethical Considerations 

 

The application for ethical clearance was submitted to the Research Ethics 

Committee (REC) of the World Maritime University (WMU) containing the research 

proposal, WMU protocol form, a sample consent form and an interview and a 

questionnaire. The process of data collection was approved by the WMU REC. First the 

request and consent for the questionnaire were sent to the participants by email and the 

participants for the interview were all contacted by email and WhatsApp to organize the 

time and day. Secondly, the researcher informed all the participants that the data would 

be used just for the purpose of the dissertation and will be erased and not shared without 

any approval after the research is completed. The participants are also protected by 

maintaining confidentiality. All other ethical considerations were followed during the 

course of the research.  

 

1.11 Concluding Remarks and Structure of the Dissertation  

 

Chapter one introduces the concept of SAR at an international level and the role 

of Cabo Verde in the designated SAR area.  The chapter then discusses the regulatory 

overview of SAR and the instruments which obliges Member States to provide SAR in 

their area. Conventions and regulations such as UNCLOS, SOLAS, SAR, GMDSS and 

INMARSAT are analyzed to bring out the larger picture of SAR as a whole. Problem 

statement, research’s aim, questions and methodology designed for answering RQs 

followed by the key assumptions and limitations of the research. Finally, the author 

deliberates on the ethical considerations for the research.  

 

The research is organized in five chapters. Chapter two provides a detailed 

literature review of the research, discussing the use of new technologies such as drones in 

the field of SAR. A brief discussion regarding the regulation established by IAMSAR 
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covering what the aeronautical regulations entail. This chapter also contains a 

benchmarking analysis between Cabo Verde and Swedish SAR agencies to better 

understand the points that need to be improved in Cabo Verde SAR organizations. Chapter 

three discusses the national SAR system in Cabo Verde. The national legislation and the 

stakeholders that are part of the SAR system in the country are analyzed. Also, 

international and regional cooperation with countries such as Spain, Portugal, Senegal and 

France are analyzed and finally the statistics of the SAR operations in Cabo Verde are 

discussed. The fourth Chapter contains the analysis of the collected data through 

interviews and questionnaires. The results of the analysis will be presented in the form of 

discussions and in a graphical format for ease of understanding. In the last chapter the 

results are formulated in the form of a conclusion, a pathway for improvement is 

recommended along with scope of future research. 
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Chapter II: Cabo Verde SAR System 

 

 

 

2.1 Introductory Remarks 

 

        The majority of SAR efforts in Cabo Verde are concentrated on helping distressed 

fishermen. There are 1,265 fishermen spread across Cabo Verde's islands engage in semi-

industrial and industrial fishing (DGRM, 2019). With the growing number of fishing fleets 

and tourism activities including recreational use of the sea, the chances of a maritime 

incident are also increasing.  CVCG under CNCSAR is in charge of Maritime SAR 

organizations throughout the nation. The composition of the SAR mechanism in Cabo 

Verde is discussed in detail in this chapter.  

 

   A number of actors, all of whom fall under CNCSAR's purview, are part of the 

SAR system. The CNCSAR has taken all necessary steps to ensure that the nation is 

covered by international laws, and this chapter also lists the legislation that has been 

passed to date and their relevance to SAR system. The roles and impact of the major 

participants, including the CVCG, JRCC, COSMAR, and Maritime Police, in the national 

SAR system are briefly discussed. Due to SAR's global nature, Cabo Verde has entered 

into many regional SAR agreements throughout the area. These agreements are briefly 

discussed to highlight the mechanism of regional cooperation for SAR activities, at the 

end SAR data as per the latest report of JRCC is analyzed to bring out the fact that despite 

limited resources, missions have been largely successful. The discussions in this chapter 

present the existing status of SAR in the country, which answers the first RQ of the 
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research.  

 

2.2 National SAR System (NSAR) 

 

The NSAR system was established through the domestication of international 

regulations. Cabo Verde has a vast assigned area of responsibility with a total of 110k 

km2 of SRS. With the available resource effective coverage of the entire SRS is a big 

challenge for the nation. SRS designated to Cabo Verde is managed in accordance with 

regulations and guidelines established by the IAMSAR manual. Figure 8 below represents 

the SRS area assigned to Cabo Verde through the separation of areas established by the 

SAR Convention 79.   

 

 

 

Note. From "Virtual Workshop on the Establishment of an Effective SAR Organization"  

(https://www.icao.int/WACAF/Documents/Meetings/2020/SAR%20Workshop/11.1_SA

R%20Organisation%20in%20Cabo%20Verde%20%282%29.pdf).  

 

Figure 8 

Cabo Verde SRS 

https://www.icao.int/WACAF/Documents/Meetings/2020/SAR%20Workshop/11.1_SAR%20Organisation%20in%20Cabo%20Verde%20%282%29.pdf
https://www.icao.int/WACAF/Documents/Meetings/2020/SAR%20Workshop/11.1_SAR%20Organisation%20in%20Cabo%20Verde%20%282%29.pdf
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2.3 National Legislations 

 

The Cabo Verdean State is accountable for ensuring the protection of human life 

through SAR service because it ratified SOLAS 74/78, SAR 79 and ICAO 74. The 

ratification of the UNCLOS and Chicago Convention 1944 in Cabo Verde are considered 

as the umbrella Convention for the implementation of other international Conventions that 

regulate SAR. Cabo Verde has been working since ratification of the Conventions towards 

transforming them into national legislation. National SAR legislation is regulated by OPR 

SAR GC (DL 31/2018); AAC (DL 28/2004); RES 39/2009 and 84/2015 – CNCSAR; Po 

81/2015- SRR CV; DL 31/2018- CV SAR; IMP DL 38/2019 and of course the 

establishment of a national SAR plan. Cabo Verde is also Party to several international 

agreements regarding SAR operations.  

 

2.4 The Main Framework of Cabo Verde MSAR (CNCSAR) 

 

The NSAR system is a network of several agencies with different functions, each 

of which work in harmony with another. The responsibilities and coordination of SAR 

services are regulated by a legislation, latest being Decree-Law No. 31/2018, of May 31st. 

CNCSAR, which is the nodal agency for SAR, was established by Resolution No. 

31/2009, of September 21. The inter-agency coordination is the main responsibility of 

CNCSAR. CNCSAR is composed of one member from each agency, with the authority 

to make decisions on their behalf. However, JRCC supported by COSMAR is responsible 

for providing SAR coverage in SRS. With the establishment of CNCSAR the coordinated 

efforts towards SAR in the nation have improved, better utilization of available resources 

and a common national SAR plan are some of the key highlights. Organizations working 

in SAR in Cabo Verde under CNCSAR are shown below in Figure 9.  
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Figure 9 

 CNCSAR Cabo Verde 

 

Note.  Created by Author.  

 

2.4.1 SAR Organization in Cabo Verde  

Looking at the topology of the SAR system in Cabo Verde, the 

government. sits at the highest level with all the regulatory power, at the next level 

lies CNCSAR and JRCC which can be considered as the strategic level of 

command which also work as operational centers the last level is the operational 

level which is largely looked after by the CVCG. Figure 10 below represents how 

SAR is organized in Cabo Verde. 
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Figure 10 

Cabo Verde National SAR Organization 

 

 

 

Note. Created by the Author.  

 

2.4.2 Cabo Verde Coast Guard  

 

Coordination of aviation and maritime SAR operations in designated SRS 

is one of the GCCV's missions and responsibilities. According to Regulatory 

Decree No. 5/2009, January 26, the CVCG is the part of the Armed Forces of Cabo 

Verde (FACV) responsible for air and naval support in land and amphibious 

operations, as well as the defense and protection of the nation's economic interests 

at sea under national jurisdiction. However, it is the duty of CVCG to protect life 

at sea and carry out commitments made as a result of the State of Cabo Verde 

ratifying international treaties. The CVCG is now organized to meet its demands 

and to be in line with the missions given to it within the FACV. Its structure 

    

 Government  

 JRCC 

 CVCG/SRU 

  
Maritime Police 

/SRU 

 Alert Post/SRU  CNCSAR 
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includes: Naval Squadron; Air Squadron; Boarding Platoon and COSMAR. Figure 

11 below shows the structure of the CVCG.  

 

 

 

 

Note. Created by Author. 

 

The following competencies and duties related to the delivery of the 

SAR service in the nation are delegated to CVCG by the national SAR 

strategy: 

 

• Ensure the Safeguarding of human life at sea, guide and carry out SAR 

operations through the JRCC and COSMAR, without prejudice to the 

obligations attributed to other institutions; 

• Manage communication channels of the Armed Forces and land, air and 

Figure 11 

 Organization of the Cabo Verde Coast Guard 
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naval means; 

• Instruct all air, sea and land units to take over as an Alert Post; 

• Contribute with personnel and equipment for SAR, naval, air and land 

resources in SAR operations; 

 

2.4.3 COSMAR  

 

COSMAR was established in 2010 with US assistance, and thanks to its 

radio communications (HF and VHF), telephone, and fax capabilities, as well as 

its Automatic Identification System (AIS) for ships (Sea vision and TV32), 

fishing Vessel Monitoring System (VMS), and decision support system for patrol 

activities (SADAP6), it is one of the main support centers for Maritime Security 

operations. To assure the planning and execution of operations in the area of 

marine safety in the waters under national jurisdiction and in the EEZ, COSMAR 

is an inter-agency which coordinate with the CVCG for SAR operations 

(Rodrigues, 2017). 

 

  Information on marine safety is gathered, analyzed, and disseminated by 

COSMAR. The exchange of data obtained from satellite and radar images is 

examined and shared with centers of neighboring States, such as the Maritime 

Operations Center of Portugal and the Operations Center and Maritime Action 

Surveillance of Spain, made possible by cooperation with national maritime 

safety agencies and other international agencies (Rodrigues, 2017). 
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2.4.4 JRCC Cabo Verde (Joint Rescue Coordination Center) 

 

The creation of the JRCC in the country was due to the need to have an 

agency that coordinates both the aeronautical and maritime SAR services. JRCC 

can be considered as the brains of the operation when it comes to SAR and is 

entirely staffed by members of CVCG. With limited manpower SMC and SAR 

operators are deputed from CVCG who are qualified to carry out such duties. The 

service is available around-the-clock, a SMC and operator are always on call with 

a 30-minute response time. All aviation and maritime SAR activities in the SRS 

of the archipelago are coordinated by the Vessel Traffic Management System 

(VTMS) center which is situated in Barlavento Islands in Mindelo. When 

necessary, the center can also participate in operations outside of SRS at times. 

 

The JRCC is equipped with VHF and HF transmitters, a landline phone, an 

air traffic control monitor that can only be used by ASA air traffic controllers and 

SAR Master software. The JRCC uses SAR Master, an innovative software that 

is used in all SAR related activities. It provides helpful SAR planning tools that 

can be used to coordinate SAR activities in addition to data collection. It is 

equipped to receive warnings from COSPAS-SARSAT system beacons, 

calculate search areas and plans, create SAR Briefing Reports, record activities, 

determine the survival rate of those onboard, and assign search and rescue units 

(SRUs) based on the information fed by the operator. Even though the program 

is outdated, the majority of procedures can still be undertaken. It is crucial to 

stress that, despite being under CVCG supervision, the JRCC is not a component 

of the organization. Figure 12 below shows JRCC working.  
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                Figure 12 

               JRCC Cabo Verde and SAR Master 

 

 

Note. From "Virtual Workshop on the Establishment of an Effective SAR Organization"  

(https://www.icao.int/WACAF/Documents/Meetings/2020/SAR%20Workshop/11.1_SAR

%20Organisation%20in%20Cabo%20Verde%20%282%29.pdf). Copyright 2017 by 

JRCC, Cabo Verde 

 

2.4.5  Maritime Police 

Within the scope of the national maritime system, the Maritime Police 

have, among other competences and responsibilities: 

 

• Act as an alert post;  

• Provide and participate with appropriate personnel and equipment during 

a SAR operation; 

• Ensure the security of all parts and the aerial and coastal SAR stations used; 

• Take care of deceased persons and/or personal belongings of the victims, 

in coordination with the Mission Coordinator; 

Maritime Police play an integral role in SAR organization with almost 20 

https://www.icao.int/WACAF/Documents/Meetings/2020/SAR%20Workshop/11.1_SAR%20Organisation%20in%20Cabo%20Verde%20%282%29.pdf
https://www.icao.int/WACAF/Documents/Meetings/2020/SAR%20Workshop/11.1_SAR%20Organisation%20in%20Cabo%20Verde%20%282%29.pdf
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patrol boats spread across 9 islands with a fast response time. However, due to lack 

of sea going experience and proper training the efforts are not always coordinated 

and disruption in the flow of real-time information causes difficulties in the 

operations of JRCC.  

 

2.5 Activation of SRU in Case of SAR in Cabo Verde 

 

Four phases, including the initial phase, analysis and decision, mission execution, 

and final phase, are involved in the information flow for activating units to perform SAR 

missions. Within Cabo Verde's SAR process, decision-making involves a number of 

participants. The principal actors are the Coast Guard Commander, the Director of 

Operations at JRCC, the JRCC as represented by the service operator, the SMC, and the 

message transmitted to the unit. Figure 13 represents a flowchart as a summary of the 

decision-making process and activation of the SRU, within the scope of a SAR mission. 
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Figure 13 

 Chain of command for the Use of SRU in Cabo Verde 

 

Note. Created by the Author. 
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2.6 Multilateral and Bilateral SAR Agreements in Cabo Verde  

 

Cabo Verde has entered into many multi/bi-lateral agreements with other littoral 

neighbors. These agreements are part of the SAR system and assist the nation with 

resources which are not available to it. An entire discussion on the agreement is beyond 

the scope of this research, however, a summary of the agreement is placed in Appendix 1. 

Also, the three agreements are placed as example at Appendix 2, 3 and 4.  

    

2.7 Statistics of SAR Operations in Cabo Verde 

 

The JRCC is responsible for SAR operations in the country and is responsible for 

coordination with CVCG, Civilian, ships of opportunity and especially with partner 

MRCC and ARCC's. From SAR and MEDEVAC missions to training and joint-exercises 

at the JRCC, the success rate is considered positive. JRCC was established in 2016 and 

the data repository was also started in 2016. An evaluation of JRCC data from 2016 to 

2021 shows the effectiveness and efficiency of the institution in the country. Figures 14,15 

and 16 below represents the data from the annual report submitted by JRCC to CNCSAR 

in 2022.The report is placed as Appendix 5.  
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          Figure 14 

          Density of SAR Occurrence 2016-2021, Cabo Verde 

 

              Note. Adapted from Annual Report 2016-2021 from JRCC. 

 

 Each SAR occurrence is presented as a green dot, the color changes to yellow and 

then to red depending upon the density of incidents occurring in any one region. A closer 

look at the data highlights two major facts, firstly, more than 90% of the SAR incidents 

occur within 25 nautical miles of the coast line and secondly, the density of incidents is 

higher in the area which is a hub for fishing communities. 
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Note. Created by the Author. 

 

 The statistics presented in the above graph highlight a rise in the number of 

MEDEVAC operations undertaken from 2017 to 2021. The data shows that the number 

of unsuccessful SAR operations are negligible in comparison to successful operations, 

which is indicative of the fact that even with limited resources JRCC has been able to 

provide effective SAR coverage in the designated SRS. 

 

 

 

Figure 15 

SAR Operation in Cabo Verde from 2016 to 2021 
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Note. Created by the Author. 

 

 The data represented in the above graph is indicative of the fact that the 

dependence of foreign assets is slowly reducing which can be attributed to the induction 

of newer vessels with CVCG and Maritime Police. This is a clear indication that, with the 

right resources CVCG in coordination with Maritime Police is more than capable of 

providing effective SAR coverage in Cabo Verde SRS.  

 

2.8 Concluding Remarks  

 

 In this chapter a holistic view of the SAR system in Cabo Verde is presented, 

which discusses the national legislation and the agency (CNCSAR) which are responsible 

for the functioning of the SAR system. Each important element of SAR organization is 

Figure 16 

Naval Resources Used in SAR operation between 2016 to 2021 
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then discussed in detail which includes CVCG, JRCC, COSMAR and Maritime Police. 

The discussion is then held in relation to the regional SAR agreement which Cabo Verde 

has with other nations and finally some statistics were provided from the annual report of 

JRCC which highlights the fact that with limited resources Cabo Verde has been able to 

provide effective SAR coverage in the designated SRS.  The discussion in this chapter 

directly answers the first RQ.  
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Chapter III: Literature Review  

 

 

 

3.1 Introductory Remarks  

 

 This chapter discusses existing literature on the deployment and use of drones in 

various fields. A review of advantages and disadvantages of using technologies in SAR 

especially drones along with financial implications are also discussed. In order to ascertain 

whether the use of drones in maritime SAR missions in Cabo Verde SRS is viable and 

offers answers for enhancing operations in terms of efficacy, efficiency, and operational 

level, this chapter evaluates earlier studies. Twenty-five (25) articles from 2014 to 2023 

were identified after filtering the entire search which was conducted by using keywords 

such as ‘Use of Drones’, ‘Drones in SAR’, ‘Technology and maritime SAR’, etc., showing 

an accelerated growth of research on the use of drones in all industries, more precisely in 

maritime SAR.  The literature review is divided into four sections: a) a brief discussion of 

the fields where drones are being used in a successful way b) a literature review on the 

use of drones in SAR, c) a benchmark of the current Swedish practice related to SAR and 

d) the findings of the literature review.  

 

          Setting the Scene 

 

The ability to quickly locate a survivor or a ship in danger at sea is one of the biggest 

challenges in a SAR event. The second challenge is determining what resources are 

required to carry out the rescue in those same situations. However, time is the most 
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important consideration in SAR operations since the life of the person in distress is in 

danger. With the passage of time the probability of locating and rescuing a person in 

distress reduces drastically (Breivik et al., 2012). The SAR operation therefore must be 

improved and should be able to adapt to present situation and technological advancements 

in order to provide the greatest chances of survival at sea. The risk of maritime incidents 

has increased many fold due to increased traffic at sea and especially in Cabo Verde SRS 

due to the growing presence of fishermen who do to abide by safety regulations. Lack of 

proper communication systems and GMDSS equipment further complicate the situation. 

The use of technologies in the maritime area has evolved a lot over time. The Global 

Positioning System (GPS) which revolutionized maritime navigation by providing 

extremely accurate and reliable position information, enables ships to determine their 

exact location in real time and has undoubtedly had one of the most significant effects on 

the maritime industry. However, currently the evolutions beyond E-navigation6 to 

unmanned ships, green technology and energy management. 

 

Technology advancements in a number of fields have shown that SAR operations 

can also be improved. Drones or AI have long been considered potential search aids, but 

at present they are primarily used for land-based operations. There are certain cases in 

which technology has been used to improve survival rate at sea which includes the Search 

and the Rescue Transponder (SART) and the Emergency Position Indicating Radio 

Beacon (EPIRB). Thus, the use of drones has huge potential in improving the odds of 

survival at sea, lowering the possibility that people or goods will be lost. Drones when 

launched from a SRU can cover more area and quickly search for the survivors, playing a 

role similar to that of helicopters (Xiong et al., 2020). The main goal is to use drones to 

 
6
 E-Navigation: Its primary purpose is to digitally transform manual navigational duties to simplify ship 

operations and enable flawless communication between ships and land-based authorities. So that they can 

plan routes more effectively and safely, marine experts are now able to receive real-time information 

regarding traffic conditions and potential hazards. 
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locate the distressed person as soon as possible and, if it's possible, to provide them with 

some basic survival gear. Drones are dependable and efficient, using them can decrease 

costs and cut down on time required for searching. There are advantages and 

disadvantages in every industry, but using drones for SAR has more benefits than 

liabilities.   

 

3.2 Fields in Which Drones are Being Used Successfully 

 

       The drone industry is a booming. Possible applications of drones are limitless and 

given the variation in dimensions in which they can be built, drones are being utilized in 

every sphere of our lives, for recreational purposes for surveying and for specific military 

applications. Karaca et al., (2018), define drones as small aircraft that are flown by an 

operator on the ground instead of a pilot. The benefits of using drones by governments, 

military and law enforcement authorities as a way of maintaining order in many cases is 

testament to the versatility of drones. Greenwood et al., (2019), states that based on their 

configuration, drones can be split into three general categories: single-rotor (or 

helicopter) & multirotor rotorcraft, fixed-wing hybrid vertical take-off & landing 

(VTOL) and fixed-wing which are also known as UAVs. With the availability of drones 

to the common public and reduction in price drones are now being used by sectors which 

were initially labor intensive such as: agriculture, inspection and maintenance of 

infrastructures, education, mapping and surveillance, monitoring endangered 

environments and protection and conservation of species and of course in land SAR. 

 

3.2.1 Drones in Agriculture 

The application of drones in agriculture is a much-researched field 

internationally, taking into account the importance of this activity; agriculture 

contributes as the main source of food security in the world which is directly in 
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line with Sustainable Development Goals 2 (SDG 2) (zero hunger) (Friha et al., 

2021). Drones are being utilized in collecting and analyzing data on soil 

conditions, irrigation, and plant health, allowing farmers to properly analyze soils 

and make informed decisions for a better yield (Rejeb et al., 2022).  A study carried 

out by Kulbacki et al., 2018, shows that the use of drones in agriculture has several 

advantages, namely analyzing the nature of the soil in terms of nutrients and 

possible diseases, giving farmers the advantage of knowing the soil before 

planting. Figure 17 represents use of drones in agriculture. 

Figure 17 

Use of Drones in Agriculture 

 

Note. From “A Review of Applications and Communication Technologies for 

Internet of Things (IoT) and Unmanned Aerial Vehicle (UAV) Based Sustainable 

Smart Farming,” N. Islam, M. Rashid, F. Pasandideh, B. Ray 2021. 

(https://www.researchgate.net/publication/349158479_A_Review_of_Applicatio

ns_and_Communication_Technologies_for_Internet_of_Things_IoT_and_Unma

nned_Aerial_Vehicle_UAV_Based_Sustainable_Smart_Farming/figures?lo=1).  

https://www.researchgate.net/publication/349158479_A_Review_of_Applications_and_Communication_Technologies_for_Internet_of_Things_IoT_and_Unmanned_Aerial_Vehicle_UAV_Based_Sustainable_Smart_Farming/figures?lo=1
https://www.researchgate.net/publication/349158479_A_Review_of_Applications_and_Communication_Technologies_for_Internet_of_Things_IoT_and_Unmanned_Aerial_Vehicle_UAV_Based_Sustainable_Smart_Farming/figures?lo=1
https://www.researchgate.net/publication/349158479_A_Review_of_Applications_and_Communication_Technologies_for_Internet_of_Things_IoT_and_Unmanned_Aerial_Vehicle_UAV_Based_Sustainable_Smart_Farming/figures?lo=1
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3.2.2 Drones in Mapping and Survey 

Knowing the characteristics of a certain place has always been something 

that man sought. Determining whether land contains a type of mineral or if it is 

suitable for cultivation has become faster and more effective with the use of 

drones. Information now has the advantage of being collected faster and more cost-

effectively by drones (Skylogic Research, LLC, 2016). The mapping of some 

endangered species can be done with drones in order to guarantee their 

conservation. Regarding illegal hunting in protected areas or other illegal 

activities, the use of drones has proven to be a decisive factor for protection and 

conservation of wildlife (Wich & Koh, 2018). 

3.2.3 Drones in Land SAR 

The use of drones in land SAR, is already part of most SAR organizations. 

In their study, Casper and Murphy (2003) examined the significance of 

deployment of drones and land-based robots in helping SAR personnel locate 

victims in the wake of the 9/11 terrorist attacks in New York. The use of drones in 

ground operations in the context of accidents such as hurricanes, earthquakes and 

forest fires has helped rescue teams to be more efficient, rather than a single 

manned aircraft, since SAR teams are usually equipped only with some tools like 

sniffer dogs and heat-sensing cameras (Grogan, et al., n.d). 

Research carried out by Karaca et al., (2018), involving the use of drones 

and a mountain rescue team in March 2017, showed the difference between 

locating a victim on the mountain by humans and by drones. The first team 

composed of five rescuers duly certified by the Turkish Ministry of Health and a 

second team of three personnel and drones. The tests were carried out on a 

mountain with snow in a thickness that varied between 40 to 100 cm and concluded 

that locating and reaching the victim was accomplished much more quickly using 
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a Drones Team (DT) compared to teams composed just by the rescuers (CLT) SAR 

operations. The study concludes that, between the two different SAR methods 

evaluated, the DT allow for the search of a larger area in a shorter period of time, 

locating the victim more quickly and allowing rescuers transported on 

snowmobiles to reach the victim more quickly as compared to CLT (Karaca et al., 

2018). 

3.3 Use of New Technologies/Drones in Maritime SAR  

 

The bibliographical search was conducted using the following keywords: drones and 

unmanned aerial vehicles, maritime industry safety, drones and naval safety. The majority 

of the results discussed the use of drones for land SAR operations. Drones have proved to 

be a vital component when it comes to SAR operations on land, be it flood relief 

operations, earthquake disaster relief or man-made disasters (Bogue, 2019) as discussed 

above. One of the prominent examples of drones being used for rescue operations to great 

effect was after a landslide that happened in Xinmo, Sichuan Province, on June 24, 2017 

(Luo et al., 2020). For all intent and purposes drones can be utilized at sea with the same 

effectiveness as they have been used during land operations, providing a large amount of 

information in real time in a predefined area (Queralta et al., 2020).  

 

The historical background of drone use can be traced back to World War I when the 

military started using drones in operations (Imperial War Museums [IWM], n.d.). We have 

seen tremendous development in technology in the past 40 years and today's drones are 

far more sophisticated and advanced in nature. Companies like M/s Elbit, Israel, M/s SZ 

DJI, China, M/s 3D Robotics, US are but some examples of forerunners of the industry. 

Elbit systems UVA are being used by military forces all around the world with the Israel 

Defense force as their primary user. The technology used in these drones is advanced and 

sophisticated that are sought after by countries in all five continents (Elbit Systems, n.d.). 
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The drone industry has seen gradual rise in interest from the maritime sector especially 

SAR agencies like the Danish Emergency Management Agency (DEMA), the United 

States Coast Guard (USCG), the Swedish Maritime Administration (SMA) and others 

which is indicative of the fact that use of drones is not only viable at sea but is presently 

being utilized. The utility of helicopters in SAR cannot be disputed as they can quickly 

locate and rescue distress persons at sea. On the other hand, helicopters and aircrafts have 

also proved very useful in the search for lost persons because of their higher endurance 

and higher quality radar systems fitted onboard (Xiong et al., 2020).   

 

High capital investment, non-availability of proper infrastructure and lacke of 

trained manpower are few of the drawbacks which SIDS like Cabo Verde face in the 

employment of aircrafts in SAR operations. This is where drones can fill the gap and 

provide the required agility without much extra cost and infrastructure attached to it. It is 

inevitable that technology will be used and developed on a global scale. Its use in SAR 

operations will make human missions unnecessary, considerably reducing collateral 

damage and saving lives of the casualties at sea (Khan et al., 2022). According to Khan et 

al., (2022), drones are most suited for SAR missions in part because they can operate with 

non-stop vigilance and reliability. Drones can have far reaching effects on how we think 

about SAR operations and are expected to stretch the realm of possibilities which can be 

achieved. Utilizing unmanned assets may make more sense economically as well. In fact, 

the normal SAR operations on land or at sea involve the use of patrol boats and/or manned 

rescue helicopters, both of which operate for thousands of dollars per hour. This 

operational cost can be significantly reduced by unmanned assets, freeing up manned 

assets for higher priority activities (Cubber et al., 2017).  

 

Like any other technology, the use of drones has its advantages and disadvantages. 

According to a study conducted by Llasag et al., (2019), live video streams may 

experience disruption due to buffering. As a result, a synchronization mechanism based 
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on the presentation stamp is included in the transmitter and receiver modules of the 

Unmanned Aerial Vehicles (UAV)-App and Mixed reality system (MR-App)7. Another 

disadvantage of employing drones and AI for SAR missions includes the need for several 

drones to be operated by SAR team members to cover large search regions or the 

underappreciation of the security risks SAR systems, as was highlighted by Nguyen et al 

(2023).  However, Lin and Goodrich (2009, as cited in Cho et al., 2021) prefer to highlight 

the benefits of using drones because it is crucial to immediately locate the precise place 

of the incident/accident. Agility, portability, and accessibility in the air are added benefits 

of UAVs as brought out in the study.  Another study carried out by Naidoo et al., (2011), 

on the Development of an UAV for Search & Rescue Applications, showed that the use 

of a UAV can be very advantageous in the case of SAR, namely Land SAR. The advantage 

of the development of drones is the ability to hover, allowing for localized inspection and 

a thorough reconnaissance of a disaster site.  

 

Pham and Han (2022) emphasized these benefits by stating that drones are lighter, 

more maneuverable, and significantly more affordable than other means available like MR 

aircrafts and robots for land-based SAR. According to the study, drone size, which range 

from as large as an adult to no larger than the palm of a human hand, make it simple for 

them to navigate obstacles and search as per the desired direction. The researcher does, 

however, believe that one of the benefits mentioned by Pham and Han (2022), which is 

more significant and up-to-date, is the fact that employing drones is simply safer than 

risking human life for the same task, while also being economical and environmentally 

more viable against deployment of SRU for search operations which are both costly and 

significantly more polluting in nature. Other advantages such as flexibility, timeliness, 

low coast, low consumption, low risk, strong monitor capability, widespread coverage 

 
7
 The study conducted on SAR operations feature streaming video to display real-time footage. The use of 

mixed reality is interface-based to provide location awareness and video streaming. Human recognition was 

tested using the transfer of learning process. 
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outlined by Duan & Zhang, (2014) show that the UAV is well suited for the services in 

maritime safety supervision, such as marine patrol, law enforcement, investigation, 

evidence gathering, emergency response, maritime SAR, detection of oil spill and 

pollution from ship discharge, the patrol and examination of buoys and surveys of the 

channel (Duan & Zhang, 2014).  

 

DEMA, Denmark is an example of one of the agencies that regularly uses drones in 

its SAR missions. Drone use does not, however, come without difficulties. The crew may 

not find the missing individual because of terrain factors that can obscure the view from 

above, which is a common problem when employing UAVs in SAR (Hoang et. al 2023).  

Hoang et al. (2023) in their study of the DEMA discovered that the use of helicopters in 

SAR situations is frequently slower, more expensive, and necessitates coordination 

between multiple organizations. They also discovered that drones are increasingly being 

used in conjunction with AI and computer vision technologies to provide automated 

support for emergency response.  

 

The fact that maritime SAR has different characteristics and requirements can be 

met by the drone industry in this fast-developing technological field which can provide 

maritime SAR with the tools to reduce risk and increase efficiency in SAR operations. 

Drone applications should be further investigated, with a focus on drone support to 

humans, notably in casualty identification, according to a report by Mohd Daud et al., 

(2022) on the applications of drones in disaster management. However, the study showed 

that using drones for mapping, SAR, transportation, and training is not only effective but 

it is economical as well. In a study carried out by Cho et al., (2021) with the aim of 

increasing the efficiency and integrity of search operations in maritime SAR systems in 

South Korea, a search area divided into hexagonal grid cells was used, assuming that each 

UAV moves through the center of the grid. The study concluded that the proposed model 

can be operated comprehensively, even with changes such as the shape or size of the 
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search area and the diversity or number of UAVs. Drones have already proved their worth 

in the land-based SAR operation and can be utilized in Maritime SAR as well on a global 

scale.  

 

3.4 Benchmarking for Cabo Verde SAR Organization Against Swedish 

Maritime Administration (SMA). 

 

To answer RQ 2, ‘if there is a need for improving the SAR system of Cabo Verde’, 

SAR organisation of Cabo Verde was benchmarked against SMA, Sweden. The 

benchmarking brought out some of the similarities and differences/deficiencies in the 

existing system. Well-established legislative and regulatory framework, good cooperation 

and collaboration with littoral neighbors and well-defined areas of responsibilities are 

some of the positive points w.r.t. Cabo Verde SAR system had, which were drawn from 

the benchmarking. On the other hand, lack of SAR assets, especially aerial assets, outdated 

communication systems, lack of trained manpower and no capabilities for in-house 

training were some of the identified. The transcript of the interview conducted with 

personnel from SMA is placed at Appendix 6. The detailed benchmarking is placed at 

Appendix 7.   

  

3.5 Findings and Concluding Remarks  

 

Many authors have highlighted the advantages/disadvantages of using drones in 

different situations. The advantages considered include, quick deployment time, real-time 

information sharing, effective responses and more economical when compared to 

helicopters. Some of the fields where drones are being utilized successfully were explored 

in the literature review.  Extensive utilization of drones for land-based SAR was also 

explored. The perspective from an aerial asset is wider than that of a ship, allowing it to 

scan larger areas and, as a result, find people or ships in distress much more rapidly. The 
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first part of the chapter drives home the point that drones could act as the eyes and ears 

for SAR agencies. The coverage factor, operating and maintenance cost, a greater number 

of assets and low turnaround time can be considered as the main differences when 

compared to more traditional air assets. To answer RQ 2, Cabo Verde SAR system was 

benchmarked against SMA, to identify the areas which can be improved to provide 

effective SAR coverage. Condensed results were presented in the chapter.  

 

Due to Cabo Verde’s economic situation, as well as the potential for simplicity of 

operation and cheaper training of the necessary skills required, the recommendation of 

utilizing drones in its maritime SAR is very attractive. Having a method to enhance 

communication and remote rescue is helpful given that rescue vessels must keep a safe 

distance from the ship or the person in danger. A drone can get around this problem as it 

is remotely piloted and can be used to provide first-aid relief to people in distress. The 

idea of using drones in maritime SAR was one of the key elements which was analysed 

during the survey and interviews in the next chapter.  
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Chapter IV: Analysis and Findings  

 

 

 

4.1 Introductory Remarks 

 

The data collection was designed so as to provide a wide spectrum of responses from 

the individuals working in SAR organizations. CVCG personnel from JRCC and ships 

who carry out SAR operations were selected for the survey; the same questionnaire was 

sent to maritime police officers but no response was obtained. A total of 16 responses 

were obtained from the questionnaire, from a total of 20 personnel who work at JRCC. A 

total of four interviews were also conducted to corroborate the results obtained from the 

survey and for a deeper analysis. The interviews were conducted with the heads of 

agencies which are part of the SAR system in the country. The analysis of these results is 

carried out with the aim of answering the third RQ, which focuses on the use of new 

technologies in the form of drones that can be used in SAR operations in Cabo Verde. 

 

4.2 Questionnaire Analyzes 

 

The questionnaire was developed keeping all ethical considerations in mind and was 

submitted for REC approval. Upon approval, the questionnaire was distributed amongst 

JRCC and Maritime Police personnel. The questionnaire is divided into 3 parts: Section I 

targeted socio-demographic and work-related data of the respondents; Section II was 

aimed at respondents' understanding of SAR operations in the country and Section III was 

for respondents' views on the use of drones to enhance SAR missions. For the responses, 
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a code was developed to designate a specific code which corresponds to each individual 

with a number prefixed with M. For example: M1 represents the responses from the first 

individual and M16 for those of the sixteenth individual. The questionnaire is placed at 

Appendix 10 to this research. 

 

          Section I – Socio-Demography of the Participants 

 

All respondents were service personnel most of whom were male, mostly aged 

between 30 and 39 years. 87.5% of the respondents hold a degree or higher, which 

indicates a better understanding of the issues being discussed. These respondents are 

functioning as SAR Operators, SMCs and masters of GCCV ships, who are directly linked 

to SAR operations in the country. Figure 18 below represents pie graph for age and 

educational backgrounds.  

 

Figure 18 

Age and Educational Background of the Respondents 

 

 

Note: Created by the Author based on the responses from the survey.  

 

 

    Section II Assessment of SAR Knowledge of the Participants 
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       In this section, participants were asked to evaluate their training and qualification 

regarding SAR operations and how they classify the effectiveness of SAR operations in 

Cabo Verde. 

 

               Training and Certification  

 

    Figures 19 and 20 below represent the responses given in relation to two 

questions based on SAR training and the quality of the training obtained. For figure 19 

the rating system from 0 to 5 was chosen where 0 indicates Poor and 5 indicates Excellent. 

The responses to the question regarding whether or not any SAR training was imparted to 

the participants were very positive, with 93.8% indicating in affirmation of obtaining 

training on SAR operations. However, when the same participants were asked to evaluate 

their training, the responses were quite different. 46.7% rate their training as Good, 26.7% 

rate it as Sufficient and the same percentage as Very Good. Of the 93.8% having obtained 

SAR training only one fourth consider it to be Very Good. The data is indicative of the 

fact that JRCC is presently manned by personnel who are not fully confident in the SAR 

training they have received and consider that scope exists for improvement in system.   

 

 

 

 

 

 

 

 

 

Figure 19 
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Response to SAR Training Obtained 

 

Note. Created by the Author, based on the Responses to the Survey.   

 

Figure 20 

Response to the Quality of Training 

 

Note. Created by the Author, based on the Response to the Survey.  

 

             

 

 

Success Rate of SAR Operations 
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The question related to the success of SAR operations in the country was divided 

into three parts, for the first part 68.8% of the participants said Yes it had been successful 

and 31.3% had a negative answer, which can be seen from figure 21 below.  

 

Figure 21 

Response to Success of SAR Missions 

 

Note. Created by the Author, based on the responses to the Survey 

 

The second part of the question was subjective in nature which required 

respondents to explain their choice. Most respondents had the same opinion that despite 

the difficulties in training, personnel and ships for the missions, and with limited resources 

SAR agencies have been able to provide effective SAR coverage. A few of the responses 

are listed below to elaborate: 

 

M3 : Personnel with good SAR training and the center is equipped with good systems. 

 

M6: In my opinion even though we don't have all the resources that we would like to have, 

we still are able to respond to SAR cases that appear in our SRS, trying to find a better 

way to find help for those who need it. 

 

M7: Crew not well trained but still we can do something.  
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     For the third part of the question a rating system similar to the question above was used 

where 0 indicated Poor and 5 indicated Excellent. With 62.5 % of the responses 

classifying SAR success rate as Good and 31.3% rating it Satisfactory and below, this is 

depicted in the figure 22 below. 

 

Figure 22 

Classification of Success Rate of SAR Mission 

 

Note. Created by the Author, based on the responses to the Survey.  

 

The response can be corroborated with the success rate of 91% reported by the 

JRCC in the 2016-2021 report (See Appendix 5). Also, as mentioned above, most of the 

respondents brought out that more resources are required in order to performing the duties 

entrusted to SAR agencies. It was opined that this is the most plausible reason for the 

reported success rate, yet this cannot be kept up if new resources are not added to the 

existing system, by providing the required layup time to the SRUs.     

 

 

 

 

 Section III- Assessing SAR Operations in Cabo Verde and The Use of Drones 
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Section III of the survey was specifically designed to understand SAR operation 

situations in Cabo Verde and whether the use of drones in the Cabo Verde SRS is feasible 

or not. The section consisted of three objective questions and two subjective questions.  

 

  The first question of the section aimed to analyze participants' knowledge of the 

term SAR. The majority of participants responded objectively and in accordance with the 

internationally applied definition. The participants were invited to evaluate the SAR 

operations situation of Cabo Verde and to give their opinions. Most of the participants are 

of the opinion that, despite the positive rate shown in the recent years for the success of 

SAR missions, there is a lack of resources especially in terms of human, material and 

communication. Two of the responses are enumerated below to bring out the same:  

 

M1: It (SAR Operations Situation) is too low due to lack of air and sea resources 

 

M16: The search and rescue operations in Cabo Verde, despite responding to the 

demands, lack updated equipment for communications and software used at the SAR level, 

such as SAR master and better coordination between the institutions that are part of the 

National SAR system.  

 

When asked if Drones can be used in SAR operations in Cabo Verde and added 

value to the existing system, 93.8% of the respondents agreed to both the questions and 

no single respondent replied against the idea. Figure 23 below represents the responses to 

both the questions respectively. 

 

 

 

Figure 23  
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 Response to Feasibility and Utility of Drones in SAR Operations 

 

Note.  Created by the Author, based on the responses to the Survey. 

 

The respondents were also asked to provide the reasoning for their selection. Some 

of the reasons are listed below:  

 

M4: It is only useful the organization providing the SAR service has other 

means such as helicopters and ships with rescue capabilities after the victims are 

located by the drones. 

 

M9: It increases the quality of searches, reduces the response time, it also 

allows you to see and evaluate real conditions in the search zone 

 

M10: Faster and maybe more economical 

 

M15: Because we don't have aircraft, and Drone can better scan the marine 

space than ships, and can help ships 

 

 

4.2.1 Concluding Remarks on the Analysis of Response to the Questionnaire 
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Through the questionnaire, it can be said that the NSAR system has a vote 

of confidence from its stakeholders. Although it is clear that the resources are not 

sufficient to meet the ever-increasing demand for the operations. The results of the 

analysis of the survey are indicative of the fact that there exists a need for 

improvement in the existing SAR system of Cabo Verde, especially in the field of 

resources and communication. This will be further corroborated and examined 

during the analysis of the interviews.   

 

4.3 Analysis of the Interview 

 

The participants interviewed were representatives of the Cabo Verde institutions 

that make up the national CNCSAR, with the objective of the interviews being to see how 

the SAR governance system works in the country from the point of view of its leaders. 

Four participants interviewed were representatives of the National Maritime Police, 

JRCC, CNCSAR and CVCG. The participants are mostly trained in maritime SAR and 

aviation and possess extensive knowledge of SAR operations in the country, taking into 

account the functions they perform, which is why they were chosen for the interview. 

 

The interviews were coded using the online version of Atlasti.23 application. 

Figure 24 below highlights the most frequent words in the interview, one color was 

designated to each person and the common words which appeared in the shaded area 

representing the common concerns shown by each individual. Depending upon the 

common concerns shown by all participants the analysis is grouped in four categories 

which are discussed in the succeeding paragraphs. For representing the data from the 

interview, a similar code was used as in the case with survey. All personnel were 

designated specific numbers which are S1, S2, S3 and S4.  

Figure 24 
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Code of the Data of the Interviews 

 

Note. Created by the Author.  

 

Training and certification are presented in most of the answers, leading to the 

conclusion that there is a need to improve the training and certification of operators and 

SMC in the country. International cooperation and collaboration that is seen through SAR 

agreements between neighboring countries culminates in the carrying out of periodic 

exercises that mostly contribute to the improvement of SAR services. Innovation in the 

international SAR has proven to be an asset for SAR operations, since the scarcity of 

resources can make operations more difficult in some situations which started the 

discussions on training and certification. 

 

 

 

A. Training and Certification 
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 During the interviews the most common concern shared by all 

interviewees was that of training and certification of personnel. Some of 

the excerpts are presented below: - 

 

S2: One of the challenges, this direction that I chair, took and put in the 

activity plan, which was to get the certification. Because this is part... 

Because we, for example, were audited, right? Recently. And then it is part 

of some non-conformities that were found. And so, we were working in that 

direction because this certification and this qualification has to be done at 

an international level or standard, shall we say. 

 

S3: … As far as certification is concerned, we don't have a certifying 

structure for the elements that work in the JRCC, the officers, the 

operators. This is something that we know is a, I would say, a non-

compliance, using standard terms, it would be a non-compliance that we 

need to resolve. 

 

What can be concluded is that although the staff belonging to the 

JRCC are competent, taking into account the percentage of cases resolved 

in the JRCC was quite positive. However, Cabo Verde does not have a 

certification and training system for its operators and SMCs, similar issues 

were highlighted during the Member State Audit conducted for Cabo 

Verde by IMO in 2017 (IMO, 2018). The outcome of the report was lack 

of resources for effective implementation of IMO instruments.  

 

 

B. Exercises, Cooperation and International Collaboration 
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International cooperation at the SAR level is mostly done through 

exercises between agencies that strengthen communication and the use of 

SAR resources. Through the interviews carried out, it can be seen that Cabo 

Verde has a strong connection with neighboring countries and that periodic 

exercises have been the basis of successful SAR operations. 

 

S1: We had several trainings with the Brazilian Air Force, with the Canary 

ARCC, with the US Navy. We had several training opportunities, "on job" 

training, right? Some of the elements were receiving certificates of 

participation in training, of completion of these training. As far as 

certification is concerned, we don't have a certifying structure for the 

elements that work in the JRCC, the officers, the operators. 

 

S3: The training is always positive; however, it is necessary to take the 

lessons learned and in the next series of training try to insert these lessons 

learned in the previous exercises and evolve with these changes that must 

be made. Training for commanders and masters, implementation of lessons 

learned in subsequent exercises and then I think we will have greater 

benefit from these practices.  

 

C. Resources  

 

When it comes to SAR resources in Cabo Verde, both the Maritime 

Police and the Coast Guard have limited means and resources that are 

distributed throughout the archipelago in order to cover the largest possible 

area of the national territory. The concerns were also shared by the 

interviewees which is reflected in the statements below:  
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S1: It has some limitations and needs to improve the capabilities of both 

the ships and the center in terms of improving communications. The JRCC 

currently does not have an HF. GMDSS. But despite the limitations, I 

consider that the response to the SAR cases is positive. 

 

S2: The Maritime Police has a considerable number of resources divided 

into almost all the islands of the country. Covering about 100 percent of 

the area in Cabo Verde. Maritime Police currently has a total of 19 vessels 

supplied by the US, Spain and the UK. Distributed as follows: Santiago 7, 

São Vicente 4, Santo Antão 1, São Nicolau 1, Sal 2, Boavista 1, Maio 1, 

Fogo 1, Brava 1.  

 

S3: Our reality is exactly that, the archipelagic reality, where we don't 

have units on all the islands, we necessarily do, and the size of our SRS. As 

we mentioned initially, the distribution of naval assets across the islands, 

in almost all SAR operations at national level, we have the intervention of 

volunteers, be it overturning vessels, sport fishing vessels, semi-industrial 

vessels, etc. 

 

S4: … this project to create maritime zones, if I understood correctly, each 

maritime zone would be complemented with naval units. Two, three, two, 

three means that will give this area the ability to respond to events at a 

local level. And obviously, the ocean-capable unit is responsible for 

covering the rest of our Benefits? Greater presence, greater capacity to 

respond in good time and obviously the operational availability of means 

will determine this capacity. 

D. Innovation, Improvement and Efficiency 
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Regarding the use of new technologies, namely the use of drones 

in SAR operations in the country, the response was unanimous. All 

participants said that the use of drones in SAR operations in the country 

will be of added value and that it will greatly improve the quality of 

response in the country. 

  

S2: Therefore, drones have a limited range of action. So, the drone, for 

example, could be very good to, for example, have a job for coastal 

searches close to the coast. Also, to be used on ships. For example, ships 

that are in the search area can use drones to sweep the area. Because the 

radius of action is short. And the radius of action of drone’s limits some of 

them, the best ones, to 25 miles.  

 

S3: And Cabo Verde, our status as an archipelago, our geography, 

definitely the implementation of the use of drones for search and rescue 

operations, I am absolutely certain that it could bring benefits. The speed 

with which the drone is able to arrive on the scene, particularly in coastal 

situations, could make a lot of difference in terms of minimizing the time to 

locate the people or vessel in distress and making the naval unit, the search 

and rescue unit rescue that is oriented. 

 

S4: So far, it makes perfect sense. Given that many nations are adopting 

this technology for their operations, and Cabo Verde must do the same, we 

must confront the challenges of deploying drones. Drones have a lot of 

benefits. They should be made available to the maritime authorities in 

order to enhance SAR efforts across the nation. 
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4.4 Discussion  

 

This section covers the discussion and findings of the collected data which was 

analyzed in the above two sections. The first two RQs examined the current state of SAR 

in the region and assessed whether there is a need for improvement of SAR missions in 

the area. The categories acquired through the coding of the interviews cover these two 

questions. Training and certification show the state of the personnel, and the 

collaborations and cooperation in the form of exercises show how SAR is carried out. The 

third RQ regarding the use of new technologies to improve SAR operations in the area 

was also answered in the interviews and in the questionnaire. The discussion is again 

divided into four categories which were created for the analysis of interviews.  

 

A. Training and Certification 

 

Respondents reported non-compliance regarding training and certification 

of the personnel who work in the JRCC, according to regulations prescribed by 

IMO.  They explained that the majority of the staff who work in the JRCC are not 

certified, however, on-job training assists them to carry out SAR missions, 

resulting in a very positive number of operations. Despite this apparent non-

compliance, all respondents highlighted that Cabo Verde has a fully functioning 

national SAR system and has always pursued its objective, which is to safeguard 

human life at sea. The results obtained here are also corroborated by the answers 

received relating to questions about training and certification in the survey, which 

highlighted that only 26.7% of the personnel only consider training to be Very 

Good. Some of the answered received which further strengthen this fact are as 

follows: 

 

S1: And that at the moment, I mean, Cabo Verde still doesn't have, let's say, an 
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organized structure capable of issuing this type of certification, but that doesn't 

mean that our people, in practical terms, don't have that capacity or aren't trained 

to. 

 

B. Exercises, Cooperation and International Collaboration 

 

Cooperation is at the heart of opting for a positive SAR operation. Cabo 

Verde has been very dependent on international SAR agreements to guarantee its 

SRS coverage. The responses from both surveys and the questionnaire also 

indicate the same. The exercises carried out periodically between the JRCC and 

countries such as Spain, Portugal and France, show that the knowledge and 

qualification of the personnel has improved a lot and the operations have shown 

improvement. A higher-than-average response rate to the effectiveness of SAR 

operations in the country despite the lack of resource given in section II of the 

questionnaire (68.8% of the respondents agreeing that SAR success rate is Good 

or Very Good). During the course of the interview a similar theme was identified 

as can be seen from some the responses below:  

 

S2: Because the certificate is good, because you know we are complying, it is 

evidence, it is proof, but the exercises, because the exercises have a plan, the 

exercises have a briefing, the exercises have a debriefing, they even have 

what they call a hot wash, that is, everything is discussed in detail afterwards. 

Then there are those lessons learned that you take away from the exercises. 

So, this is fundamental for our growth, for the growth of the JRCC itself, and 

also of COSMAR itself as a subset in search and rescue operations. 

 

S4: The country has what I consider important support from the FALCON 

50 plane, which is a military plane from the French Navy deployed in 
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Senegal that plays an important role in many SAR operations in the region. 

Main partner, regarding the use of aircraft. 

 

C. Resources  

 

With a vast area comprising its SRS, Cabo Verde is not able to provide the 

necessary coverage to guarantee patrolling and SAR operations on its own, 

naturally. CVCG currently has a limited number of resources too. As far as 

communication is concerned, the JRCC is currently experiencing a need to update 

its systems. The responses to survey questions, interviews and the IMO Member 

State Audit conducted in 2017 all point to the fact that there is a serious shortage 

of resources especially in manpower and assets.   

 

S1: It has some limitations and needs to improve the capabilities of both 

the ships and the center in terms of improving communications. The JRCC 

currently does not have an HF. GMDSS. But despite the limitations, I 

consider that the response to the SAR cases is positive. 

 

D. Innovation, Improvement and Efficiency 

 

With the lack of resources, the only way to improve efficiency is by using 

innovation and technology to undertake the work which can normally be done by 

a person or an asset. Innovation is currently seen as a good way to improve 

CVCG's responsiveness with regard to SAR operations. Regardless of 

effectiveness and efficiency, it has a very positive number representing 91%, when 

evaluating the data between the years 2016 to 2021, and also according to the 

answers obtained by the questionnaire carried out. However, the idea of having 

drones in SAR operations is received as a way to maximize resources and decrease 
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response time so that the CVCG is not as dependent on ships of opportunity as is 

currently the case. At the same time, the opinion that drones will not solve the 

problem is raised by one of the interviewees who draws our attention to the range 

of drones and their use. 

 

S2: So, by that I mean, yes, we can have drones, but we will continue to 

need air resources, other air resources, the ability to go to the limit of our 

exclusive economic zone, which will, and we even intend to increase it to 

200 miles. If we are going to go up to 200 miles, we have to be able to go 

up to 200 miles and we know that drones only go up to 25 miles. 

 

In general, the analysis of the collected data indicates that the existing SAR 

system in Cabo Verde is performing well but to achieve this the resources available 

have been stretched to limit.  The analysis of the interviews further affirms the 

initial findings that there exists a need for the improvement of the SAR system in 

the country, which directly answers RQ 2.  Also, both the survey and interview 

agree that the country may currently consider the introduction of drones in SAR 

activities, due to their benefits. The reduction in human resources, costs, the 

reduction in ship maintenance and operation costs, are the main advantages 

highlighted. However, it is important to consider indicating that drones may have 

some initial costs in their implementation, but in the long term the return is greater. 

This answers RQ 3 which explores the feasibility of introduction of Drones in the 

SAR system of Cabo Verde. The RQ 1 has been answered in chapter II where the 

existing SAR system of Cabo Verde was analyzed in detail. 

Chapter V: Conclusions and Recommendations 
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This chapter brings the discussion in the analysis and findings sections to a 

conclusion and discusses the possible measures to improve the SAR system as a whole in 

Cabo Verde with special emphasis on the introduction of new technology in the form of 

drones. Finally, recommendations for further studies are suggested. The analysis of the 

collected data and interview can be summarized into five major categories which are 

enumerated in the following sections. 

  

Certification for SAR Operators. Both in the survey and interviews the issue 

of training and certification of SAR operators was emphasized during the responses. The 

lack of certified personnel for manning SAR facilities and non-availability of in-house 

expertise for training personnel in SAR operations are the two major concerns which were 

brought out. Although, all responders maintain that on job training of personnel has been 

effective and the high success rate of SAR operations is testimony to it.  

 

Lack of SAR Resources.   As per the survey, 13 out of 16 responders brought out 

that Cabo Verde lacks SAR resources such as aviation assets and ships to provide effective 

coverage. One of the participants clearly replied that the resources are limited with a lack 

of aeronautical and maritime assets (M4). Similar concerns were shared by all the 

personnel who were interviewed. The participants said in general that the country needs 

naval and air units with greater operational availability for SAR operations.  

 

However, 62.5% of the responders and all four personnel which were interviewed 

agreed that Cabo Verde is able to maintain an effective SAR response for the SRS despite 

limited resources. The same is further corroborated by the data presented in Chapter I, 

which shows SAR success rate to be 91%.  
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Need for Updating of Existing SAR Communication System.   A sound 

communication system forms the backbone of a robust SAR system as the flow of 

information is essential for a quick and effective response to any incident at sea. Two out 

of Five personnel emphasized the fact that most of the communication systems are 

outdated and either need replacement or upgrade. This fact is further corroborated by the 

2021 report submitted by the JRCC to CNCSAR. The report is placed as appendix 4 and 

brings out many deficiencies and defects in the existing system. This point is an 

unexpected outcome of the interview conducted with senior person from the SAR 

organization.   

 

Cooperation and International Collaboration.   There was unanimous 

agreement in the survey and the interviews that inter-agency cooperation and 

collaboration with neighboring States is well established and it has been performing well. 

The same outcome was also brought out during the benchmarking process. The 

collaboration includes training of personnel, exercises, joint operations and real-time 

exchanges of information for SAR coordination. The extensive SAR cooperation 

agreement which Cabo Verde has been elaborated in Chapter III, all SAR agreements have 

also been placed as appendices.    

 

Feasibility of the Use of Drones in Maritime SAR Operations.   Another topic 

in which all respondents showed unanimous agreement was the use of drones in maritime 

SAR operations.  Figure 14 in section 3.6 indicates that almost 90-95% of SAR incidents 

happened within 25 Nm from the coastline. Drones deployed from the land-based 

operation center could improve the response time quite significantly. When utilized in 

coordination with small patrol boats of CVCG and Maritime Police, drones can prove to 

be an effective tool.  

 

Recommendations. This section brings out the recommendations for mitigating 
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the lacunas brought out in the conclusion and also proposes the scope for further studies 

in the area for practical deployment of drones in the Cabo Verde SAR system. 

 

Improving the Rate of Certification of SAR Operators.   A two-pronged 

approach to improve the situation is considered most suitable, which includes increasing 

the training of personnel with partner nations for having a larger pool of trained manpower 

to work in JRCC. US and Spain being the largest supporters of the nations, can be 

impressed upon to increase training slots in order to improve the existing situation.  

 

Developing In-House Capabilities for Certification on Basic SAR Training.   

While looking at the long-term outlook, the most suitable approach is to train personnel 

with other nations from the existing pool of certified individuals being the trainers and 

develop in-house training facilities in two stages. First stage, establishes infrastructure and 

facilities for providing basic SAR training to personnel by the trainers trained in the 

programme. When the system is well-established then as the next phase of the 

implementation, a similar approach can be adopted for the introduction of in-house 

advanced SAR training.  

 

Introduction of Long-Range Vessels for SAR Operations.   Lack of resources, 

especially ships and aviation units are a cause of concern for the Cabo Verde SAR system. 

At present only one medium to long range vessel MP Guardiao is available with CVCG 

to respond to emergency situations. The induction of at least two more such vessels will 

ensure better coverage of the entire SRS, taking into consideration time required for 

repairs and ship maintenance.  

 

Aviation Resources (Fixed Wings and Helicopters).   Cabo Verde is in the 

process of acquiring one fixed wing aircraft which is expected to be operational from 

2025, this will be a major boost to SAR organization as the search capability will be 
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improved many fold. However, fixed wing assets cannot be utilized for rescue operations. 

A serious thought towards induction of helicopters dedicated for rescue operations is 

required. Keeping the political climate of the country and its international relations with 

US, Spain and Portugal in mind, two helicopters can be on lease from these nations for 

the time being, until the country has enough resources to allow the procurement of 

helicopters owned and operated by CVCG.  

 

Urgent Need for Updating of SAR Communication System.   The IAMSAR 

manual lays down the required communication system which each SAR coordination 

center is supposed to maintain. The author agrees with the recommendation for upgrading 

existing communication systems in JRCC to support better coordination and flow of 

information during SAR mission.    

 

Feasibility of the Use of Drones in Maritime SAR Operations.   The data 

collected during the survey and interviews with senior personnel and the literature review 

is indicative of the fact that, drones have already proven to be a viable tool in land based 

SAR operations and in the absence of required aviation assets they present an economical 

option for enhancing SAR capability via use of latest technology in the field.  However, a 

detailed feasibility study for consideration of all variables involved such as the cost of 

procurement, training of operators and maintainers, the meteorological conditions in 

which drones are expected to operate, infrastructure requirements and manpower, etc., 

need to be undertaken before a policy decision for the introduction of drones into the 

maritime SAR of Cabo Verde can be considered.  

 

 

Concluding Remarks.   The chapter summarized the results obtained from the 

analysis and the findings which brought to light the five most important issues which need 

to be addressed to improve the SAR system of Cabo Verde. Specific recommendations 



71 

 

are also given for each topic. The chapter ends with the conclusion that the use of new 

technology in the form of the introduction of drones can be used to improve the existing 

SAR system, answering the final RQ.  However, a detailed feasibility study needs to be 

undertaken before drones can become a reality in the maritime SAR of Cabo Verde.    
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Appendix 1 - Summary of the SAR Agreements 

1. Fundamental framework regarding the Governance system of SAR is enshrined in 

various mandatory international instruments, which establish the rights and obligations of 

each state.  While some countries just needed to adapt their national services to comply 

with international laws, other countries had to make significant efforts to create agencies 

that could meet even the bare minimum standard, this is where regional cooperation with 

littoral neighbors comes into play. Establishing an effective SAR service requires 

overcoming many challenges such as financial burden related to personnel and material 

and operational resources and regional agreements helps dissipate such expenses amongst 

partners to ensure better implementation of the SAR organization as mandated by 

international standards. Article 98.2 of UNCLOS encourages coastal states to promote 

mutual cooperation for better implementation of SAR facilities in the region. Due to its 

small size and limited resources, over a period of 4 decades Cabo Verde has established a 

number of regional agreements with its neighbors to strengthen its ability to provide SAR 

services in the designated SRS.  

 One of the main multilateral SAR agreements that Cabo Verde participates in is the 

regional North and West African Maritime SAR (NWASAR region), with Morocco as the 

hub for African states regarding SAR training. The regional center covers the SRR/SRS 

of countries such as Morocco, Mauritania, Senegal, Gambia, Cabo Verde and Guinea-

Bissau. 

2. SAR Agreements: France, Spain and Portugal  

2.1 France. Signed in February 1980, bi-lateral relation with France was 

the very first agreement signed by the nation. Under the agreement France has 

offered to have a specialized SAR fixed wing aircraft (ATLANTIQUE, FALCON 

200 GARDIAN or a FALCON 50) with a team from the French Naval personnel, 
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stationed permanently at the DAKAR-YOFF Aerodrome, Senegal to participate in 

the SAR operations carried out by Cabo Verde. It is up to the government of Cabo 

Verde, according to the agreement, to bear the operational costs of the aircraft. 

Currently, a FALCON 50 aircraft is in the DAKAR, which Cabo Verde often uses 

for its SAR operations.  

2.2 Spain. The SAR agreement between Cabo Verde and Spain was signed in 

February 2000. The main objective described in the technical agreement is the 

cooperation and support of the SAR services regarding the use of means available 

in the respective RCC's. Communication and collaboration are the basis of the 

agreement in which both countries are available to provide mutual support both in 

terms of human and material means. The agreement stipulates the need for periodic 

meetings between the states to evaluate the operations and exercises that have been 

conducted. It also calls for the development of a manual of procedures between 

Cabo Verde and Spain to make it easier for the RCC, which is in charge of leading 

the mission, to use the available tools.  

2.3  Portugal. The SAR agreement between Cabo Verde and Portugal has 

similar characteristics to that with France. The use of aerodromes and aircraft of the 

countries are the basis of the agreement. The two countries mutually agreed to allow 

aircraft to enter their airspace quickly and efficiently with all facilities provided. The 

agreement is aimed at mutual support between Cabo Verde and Portugal in the 

regions RCC Sal, Cabo Verde, and RCC Lajes, Portugal. Signed in December 2012, 

the agreement establishes that aircraft operating costs must be the responsibility of 

the state requesting the aircraft. The two countries also undertake to carry out a SAR 

Exercise and periodic meetings to exchange information as a way to improve 

cooperation between the states, as well as the creation of a joint coordination manual 

between RCC Sal and RCC Lajes.  
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Appendix 2 - SAR Agreements Between Cabo Verde and France 
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Appendix 3: SAR Agreement Cabo Verde and Spain 
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Appendix 4- SAR Agreement Cabo Verde and Portugal 
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Appendix 5- JRCC Reports From 2016-221 
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Appendix 6- Interview with SMA 
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Appendix 7- Benchmarking for Cabo Verde SAR Organization 

Against Swedish Maritime Administration (SMA). 

 

1. International Maritime Rescue Federation (IMRF) data show that there are 

currently more than 130 governmental and non-governmental organizations registered 

with IMFR which provide SAR services worldwide (International Maritime Rescue 

Federation [IMRF], 2023). Each agency has its own internal organization; however, all 

agencies are modelled on the principles of the IAMSAR manual. More often than not SAR 

operations fall under the mandate of Navies and the Coast Guards of the nations. However, 

a comparison of Cabo Verde Coast Guard as a SAR agency with Coast Guards of Japan, 

USA and India is not a practical approach, due to their size in terms of the number of 

personnel, available assets and areas of responsibility. 

 

On the other hand, Nordic countries such as Denmark, Finland, Norway and 

Sweden, which mostly have a smaller SRR compared to the countries mentioned above, 

are more suitable for comparison. Sweden stands out amongst the Nordic countries as its 

SRR is approximately 175k km2 which can be considered suitable in nature. Also, with 

almost 270,000 islands and a total area of 1.2 million hectares which corresponds to 3 

percent of Swedish territory, extending a maximum of 60 nautical miles serves as a basis 

for benchmarking in relation to Cabo Verde (Swedish Sea Rescue Society [SSRS], 2023). 

The Swedish Maritime Administration (SMA) is the authority responsible for all sea-

related SAR operations in the country. The organizations follow the guidelines 

promulgated via various instruments, regulations and code by IMO about SAR-

Management, Mission Coordination and Mobile Facilities (Christodoulou et al., 2022). 

 

Being considered as one of the most effective SAR service providers with limited 

resources and innovative measures, SMA can be considered most apt for comparison and 



117 

 

improvement in Cabo Verde SAR services. Sweden has agreements with neighbouring 

States and internal agreements to strengthen its operations. Use of volunteer-based 

services gives SMA an edge over the other agencies with similar mandates in other 

nations. One of the most prevalent volunteer organizations designed to assist in maritime 

SAR efforts is the Swedish Sea Rescue Society (SSRS) that is involved in 90% of all SAR 

operations in Sweden (SSRS, 2023), the Lifeboat Service being one the most prominent. 

 

As it has been established in the previous section, for benchmarking the 

infrastructure, organization and process of SAR operation of Cabo Verde, SMA will be 

used. The process is expected to bring out the deficiencies in the existing SAR system of 

Cabo Verde and how they can be improved upon given the current situation of the country. 

The benchmarking will be divided into 03 main parts which are regulatory framework, 

cooperation and infrastructure & available manpower.  

  

(a) Regulatory Framework.  

Having established that certain aspects of SAR under SMA are similar to the 

SAR system in Cabo Verde. The first aspect which will be compared is the 

regulatory framework of both the agencies. Any discussion on regulatory 

framework has to start with the adoption of base IMO convention which in this case 

is SAR 79. Starting comparative benchmarking with   SMA: - 

 

Sweden became a member of IMO in 1959 and joined SAR 79 convention 

in 1982 and it came into force in 1985 with the rest of the world. SAR 79 was 

domesticated on 12 December 1986 via Lagen (2003:778) om skydd mot olyckor 

och Förordningen (2003:789) om skydd mot olyckor.(SMA, personal 

communication, July 27, 2023) which is indicative of a robust domestic mechanism 

which is in place. Also, SMA was given the responsibility of SAR in the Swedish 

SRR from 1 July 1969, and Aeronautical SAR was added to SMA responsibility in 
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2009 and the JRCC was established (SMA, personal communication, July 27, 

2023). The overall system of regulatory framework for SMA in an overview looks 

holistic and complete in nature. 

 

On the other hand, Cabo Verde became a member of IMO in 1976 after 

gaining independence from Portugal in 1975.  The SAR 79 convention was 

accessioned in 2003, it entered into force after a period of one month in the same 

year. SAR 79 was domesticated by the government in 2004 which is indicative of 

the fact that preparative work for the domestication was undertaken simultaneously 

with the ratification process. However, a delay of more than 18 years in ratification 

of one of the most important conventions is indicative of an unstable system and 

policy which could result in adverse impact on the SAR mechanism. CVCG has 

been designated as the nodal agency for SAR efforts in the Cabo Verde SRS via 

Decree No. 5/2009, dated January 26.  

 

Findings of the Comparison.  

  

• Following are the findings of the comparison of the regulatory framework 

of both the agencies. 

• Both Sweden and Cabo Verde are members of IMO. 

• Both countries have ratified and domesticated the SAR 79 convention. 

Although, it took Cabo Verde more than 18 years before ratification of 

SAR 79. 

• Both countries have a nodal agency for SAR operations in their respective 

SRR/SRS. 

• The difference lies in the type of organization which is responsible for SAR 

in both nations. In the case of Sweden, the responsibility is given to the 

Maritime Administration which is also the case with countries like Georgia 
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and Slovenia (European Maritime Safety Agency [EMSA], 2007). 

However, Cabo Verde follows a more traditional approach of giving 

responsibility to an operational organization like Coast Guard which is the 

case with most nations including the US and India.  

 

(b) Cooperation.   

 

The maritime sector and oceans do not know any boundaries and 

requirements of SAR can come up anywhere (SOS Mediterranee, 2022). It is an 

ancient mariner’s code to help each and every one who is in peril at sea. For this 

reason, cooperation amongst nations as well as internal cooperation amongst 

various agencies is the key for a successful SAR organization. 

 

SMA along with the government of Sweden has entered into many bi- and 

multilateral agreements with all nine littoral neighbors for maritime SAR 

efforts (SMA, personal communication, July 27, 2023). SMA also engages with 

various govt. and non-governmental agencies via bi-lateral agreement. Agencies 

like Helicopter Preparedness, Municipal Rescue Groups, the Lifeboat Society and 

many others have proved instrumental in defining SAR efforts and resources for 

the nation (SMA, personal communication, July 27, 2023). As per the personnel 

interview conducted on 27 July 2023 with a senior official from SMA, almost 75% 

of the of the rescue missions are undertaken by the volunteer organizations which 

are mentioned above. The use of volunteers for the SAR operation not only is 

effective and provides a large workforce at short notice, it also gives the flexibility 

to SMA for organizing its efforts towards SAR operation.    

 

 

Cabo Verde also has a strong regional presence in the Atlantic Region near 
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the African coast. With regional agreement for cooperation in SAR activities with 

Spain, Portugal, France and Senegal (See appendices 2, 3 and 4). Also, Cabo Verde 

is a member of IMRF which is an NGO working towards capacity building and 

harmonization of SAR efforts worldwide (IMRF, 2023). CVCG works in 

collaboration with 15 other national agencies under the auspices of CNCSAR 

towards safeguarding Cabo Verde SRS. 

 

 Findings of the Comparison. 

• Both countries have a strong regional cooperation with neighboring 

nations towards SAR. However, unlike Sweden, Cabo Verde does not 

have any agreement with any African nation on the west coast of 

Africa other than Senegal. To have an effective SAR mechanism in its 

SRS, agreement with neighboring African nations would help 

CaboVerde.  

 

• Both nations differ in their approach when it comes to internal 

cooperation. Sweden mainly depends on the SSRS which is a volunteer 

organization for the manpower and coordination of SAR efforts. On 

the other hand, Cabo Verde does not involve volunteers for SAR 

efforts. Cabo Verde depends on CNCSAR and its 15 governmental 

agencies for SAR efforts in its SRS. Swedish approach towards the 

SAR gives them a distinct advantage towards additional manpower 

when required without expenditure and ensures a higher success rate 

for SAR operation even without the presence of Coast Guard or Police 

assets. 
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(c) Infrastructure and Manpower.  

  

Even with the most robust regulatory framework and cooperation 

mechanism in place, without right infrastructure and well-trained manpower they 

are of little use (International Labor Organisation [ILO], 2003). It is a well-known 

fact that the man behind the machine is the most important element in any system. 

A well-established infrastructure gives the right tools to the manpower to perform 

effective SAR operations. 

 

Sweden has a well-established infrastructure for effective coordination of 

any SAR effort in their SRR. The entire region is divided into fifteen SAR areas 

with the JRCC at Gothenburg (Swedish Maritime Administration [SMA], n.d). 

JRCC harmonizes the maritime and aeronautical SAR operations in accordance 

with IMO MSC.1/Circ.1594 (IMO,2018). All fifteen SAR areas are under the 

direct control of the Traffic Area Director who is responsible for SAR efforts in 

their area. All SAR coordination centers are equipped with required MF/HF 

communication equipment and satellite services. Major assets provided for SAR 

operations such as vessels, helicopters, fixed wing aircrafts and drones are 

primarily assigned to the Swedish Coast Guard and the Swedish Police.  With over 

100 boats and 3 aircraft Swedish Coast Guard is capable of providing SAR 

coverage for the entire SRR under Sweden (Swedish Coast Guard [SCG], n.d.). 

Also, the volunteer organizations as mentioned above also contribute SAR assets 

to SMA. 

 

The manpower is recruited from various walks of life, personnel having 

experience in maritime and aviation fields are selected to undergo training before 

then can be put to work. SMA has a well-structured training program for all its 

personnel which is in tune of 15-18 months for complete certification of personnel 
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(SMA, personal communication, July 27, 2023). SMA also coordinates with other 

agencies such as Swedish Coast Guard and volunteer organization for joint-

training and exercises for smooth and effective SAR operations (SMA, personal 

communication, July 27, 2023). 

 

On the other hand, Cabo Verde being a SIDS has one JRCC at São Vicente 

Island as the coordinator of SAR. COSMAR situated at Santiago Island assists 

JRCC in SAR operations at sea. Although Cabo Verde SRS is divided into two 

main regions of the Barlavento Islands (Northern Island) and the Sotavento Islands 

(Southern Islands) all SAR efforts are coordinated from the JRCC manned by 

CVCG. Both JRCC and COSMAR are well-equipped with all required 

communication equipment, however, most of the equipment are outdated and need 

replacement. With about 30 (10+20) ships and no aircraft for SAR services, CVCG 

relies heavily upon the merchant traffic in the area for rescue at sea. During an 

interview with one of the senior personnel of CVCG it was brought out that the 

assets available for SAR are not sufficient to cover the entire SRS (CVCG, 

Personal communication, August 15, 2023). Unlike Sweden, Cabo Verde does not 

have a programme for volunteer organization participation in the SAR services. 

 

CVCG is a much smaller organization with only 174 personnel on active 

duty for managing the SAR system and manning of JRCC. The recruitment for 

personnel is through regular army recruitment and also CVCG personnel manning 

JRCC are mostly trained on the job and Cabo Verde does not have in-house 

expertise to train personnel on SAR system. CVCG has few certified personnel 

who undergo training with various countries as per the bi-lateral cooperation 

agreements they have.  
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Findings of the Comparison. 

 

• Both Sweden and Cabo Verde have the required infrastructure for 

SAR organization, however, Cabo Verde is in a need for updation or 

replacement of communication equipment in the JRCC 

 

• Sweden is well equipped with assets which are required for 

effective SAR coverage including 3 air assets which is in deep contrast 

with Cabo Verde existing situation.  

 

• Cabo Verde has a much smaller workforce which is dedicated 

towards SAR operations and does not use volunteers for the same.   

 

• Sweden has a well-established training mechanism for personnel 

working in SAR organizations as compared to Cabo Verde which 

primarily depends on friendly states for training.  
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Appendix 8- Consent Form for the Participants 
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Appendix 9- WMU REC Protocol 
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Appendix 10 – Survey 
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