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GLOSSARY OF TERMS 

 

Term Definition 

AI  Artificial intelligence 

AISI  Aerospace Industry Support Initiative 

ARPL  Artisan Recognition of Prior Learning 

B-BBEE  Broad-based Black Economic Empowerment 

BEng  Bachelor of Engineering 

CAD  Computer-aided design  

CBO Community-based organisation 

CFD  Computational fluid dynamics 

CHE  Council for Higher Education 

CPUT  Cape Peninsula University of Technology 

DHET  Department of Higher Education and Training 

DQP  Degree Qualifications Profile 

DTIC  Department of Trade, Industry and Competition 

DUT  Durban University of Technology 

ECSA  Engineering Council of South Africa 

EDP  Engineering Development Programme 

Educational and 
training institution 

Higher institution of learning in South Africa, both private and public colleges and 
universities 

Employee(s) Persons employed by an employer in the marine manufacturing sub-sector  

Employer(s) Participating companies/stakeholders in the study 

EOL End of life 

ETQA  Education and Training Quality Assurance 

FET  Further Education and Training 

FETC  Further Education and Training Certificate 

FLUX Welding involving a chemical, flowing, or purifying agent that prevents base 
oxidation 

FRP Fibre reinforced plastic 

GBOBA  General Botha Old Boys Association 



 

MMSS Skills Audit Report 

vi 

Term Definition 

GDP  Gross domestic product 

GIZ  Deutsche Gesellschaft für Internationale Zusammenarbeit 

GTAW Gas tungsten arc welding  

ICOMIA  International Committee for Maritime Industry Associations 

Industry 
association(s) 

Organisations that act on behalf of the interests of those working in the MMSS  

Interview(s)  One-on-one interviews facilitated with stakeholders  

IPAP  Industrial Policy Action Plan 

IT  Information technology 

merSETA  Manufacturing, Engineering and Related Services SETA 

MIG Metal inert gas 

MMSS  Marine manufacturing sub-sector 

MMSS categories Nodal sets of value production that accord a certain set of skills that can be 

grouped together as skills clusters 

NDP  National Development Plan 

NGO Non-governmental organisation 

NGP  New Growth Path 

NMU  Nelson Mandela University 

NQF  National Qualifications Framework 

NSF  National Skills Fund 

OEM  Original equipment manufacturer 

OID  Occupation in Demand 

OQSF  Occupational Qualifications Sub-Framework 

PSET  Post-school education and training 

QCTO  Quality Council for Trades and Occupations 

R&D  Research and development 

RCYC  Royal Cape Yacht Club 

RPL  Recognition of prior learning 

SAIMI  South African International Maritime Institute 
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Term Definition 

SAMSA  South African Maritime Safety Authority 

SASC  South African and Sea Cadets 

SATS  SA Training Ship 

SCM Supply Chain Management 

SETA  Sector education and training authority 

SHEQ  Safety, health, environment, and quality 

Skillset The skills/capabilities that are explained under each MMSS category 

SMME  Small, medium, and micro enterprise 

SOP  Standard operating procedure 

STEM Science, Technology, Engineering and Mathematics 

TETA  Transport Education Training Authority 

TIG Tungsten inert gas 

TVET  Technical and Vocational Education and Training 

UK United Kingdom 

USA United States of America 

WCO  World Customs Organization 

WIL  Work-Integrated Learning 
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1.  EXECUTIVE SUMMARY 

During the launch of Operation Phakisa, various stakeholders committed to ambitious 

aspirations in terms of job creation, production, gross domestic product (GDP) contribution, 

and inclusivity. To reach these aspirations, it was imperative that the existing and future 

skills requirements for the oceans economy are identified, and interventions be developed 

to address those. Skills were identified as a constraint in the economic growth across all 

the Operation Phakisa Oceans Economy Labs, and the Department of Higher Education and 

Training (DHET) was therefore tasked to lead the skills development aspects across the 

sectors. The South African International Maritime Institute (SAIMI) was tasked by the DHET 

to facilitate and coordinate the various skills initiatives for the labs. SAIMI subsequently 

appointed an external service provider to conduct a skills audit and needs analysis for the 

marine manufacturing sub-sector (MMSS) in South Africa. This report constitutes the 

outcomes of that project.  

2.  RESEARCH METHODOLOGY 

In executing this study, a systematic methodology underpinned by a triangulated approach 

was followed. On the one hand, data were gathered through desktop research of relevant 

industry reports and documents. On the other hand, data were also gathered through an 

online survey that was administered to various employers in the MMSS value chain. A 

second online survey was administered to the providers of educational and training 

institutions to understand the extent to which they are meeting the needs of the employers 

in the sector. Data were also gathered through one-on-one visionary interviews held with 

key stakeholders in the sector, including employees, Sector Education and Training 

Authorities (SETAs) and relevant regulatory bodies. The survey administered to the 

employer group of respondents largely followed the five-layer categorisation of the entire 

value chain, as delineated in the following section.  

3.  PROFILE OF THE TARGETED STUDY COVERAGE 

The study targeted employers and a few nominated employees in the MMSS, industry 

associations or bodies, and various education and training institutions. Figure 3.1 illustrates 

the breakdown of the targeted participants in the study by their status. Employers and 
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employees represented the “skills demand” side, while education and training institutions 

represented the “suppliers” of those skills.  

 

Figure 3.1: Study coverage by targeted participant status 

One-on-one interviews were conducted with various stakeholders, which provided rich 

insight into the MMSS. Figure 3.2 illustrates the interviews conducted per targeted cluster. 

 
Figure 3.2: Profile of interviews 

4.  DEFINING THE MARINE MANUFACTURING SUB-SECTOR (MMSS) 

The focus of this project is on the MMSS, a sub-sector of the marine transport and 

manufacturing industry, which includes the building of maritime vessels, rig and ship 

repairs, and related services. The International Committee for Maritime Industry 

Associations (ICOMIA) divides the marine manufacturing value chain into five categories:  

• Category 1: Vessel construction and repairs: All types. Includes user specification 

development, engineering and systems design, manufacturing, repairs, and 

Employers

2

Industry 
associations 

6

Universities 
1

Employees 
3

TOTAL 

12
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maintenance. This category is shown as “Vessel construction and repairs” in 

Figure 5.1. 

• Category 2: Suppliers of materials and machinery: This includes upholstery; 

equipment manufacturing (propulsion systems); outboard, inboard, cooling, and 

hydraulic systems; mounting equipment; stern gear; and propellers. This category 

is presented as “Suppliers of materials and machinery” in Figure 5.1. 

• Category 3: Procurement of marine equipment and accessories: Boat building 

materials and equipment, boat care products (e.g., paint and resins, boat covers, 

and deck hardware), electrical and electronic equipment, personal gear, and 

hardware. This is reflected as “Procurement of marine equipment and 

accessories” in Figure 5.1. 

• Category 4: Consumer goods and services: Charter/rentals, repairs, maintenance, 

retail, events management, and yacht clubs. This is reflected as “Consumer goods 

and services” in Figure 5.1. 

• Category 5: Business goods and services: Consulting, design, surveying, training, 

and government agencies. This is illustrated as “Business goods and services” in 

Figure 5.1. 

The ship repair and maintenance sector in South Africa is globally significant; the world 

market is valued at between $30 billion and $40 billion, of which South Africa contributes 

$1.5 billion to $2 billion, which is 5% of the global market share (Department of Trade, 

Industry and Competition [DTIC], 2017).  

5.  MMSS CATEGORISATION OF EMPLOYER PARTICIPANTS 

The categorisation of the employer participants that participated in this study and their 

distribution in the value chain is illustrated in Figure 5.1.  
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Figure 5.1: Employer participants in the MMSS value chain  

6.  GEOGRAPHICAL POSITIONING  

The provincial distribution of employer organisations surveyed in this study is shown in 

Figure 6.1.  

 

Figure 6.1: Employer organisations per province 
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7.  PROTOTYPING SKILLS FOR TYPICAL MMSS PROJECTS 

A typical project in the MMSS value chain requires varying skills, depending on the size of 

the project. The biggest projects are expected to cover all the five MMSS categories, 

demanding a variety of skillsets from across all the five categories. Smaller projects would 

demand some or all the skillsets in one or a few of the MMSS categories. The skills and 

needs analysis of the sector was conducted by reviewing each category of the value chain 

independently. The study utilised the generally accepted five main categories of the MMSS 

value chain and identified the relevant skillsets required for each. Table 7.1 outlines the 

skills required in each category of the MMSS. 



 

MMSS Skills Audit Report 

6 | P a g e  

 

Table 7.1: Skillsets of MMSS categories 

No. MMSS category Skillset 

1. Vessel construction and repairs: All types. Includes 

user specification development, engineering and 

systems design, manufacture, repairs, and 

maintenance. 

Engineering and design skills 

Marine and civil engineering 

Systems engineering 

Mechanical engineering 

Structural engineering  

Electrical engineering  

Naval and marine engineering  

Chemical and engineering  

Naval architecture 

Conceptual design skills: Shape, systems, structure components, 

and performance  

Detailed design skills: Shape, systems, structure of components, 

and performance  

Specialist knowledge in instrumentation and systems required for 

design, construction, and repair  

Propulsion systems (engine and propellor) design  

Electrical system design  

Navigation systems design  

Telemetry design (data links and communication systems) 

Steering systems design  

Cooling and hydraulic systems  

Mooring systems 

Systems integration/installation skills 

Performance and stability  
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No. MMSS category Skillset 

Fabrication and construction 

Components/parts manufacturing  

Quality assurance: Parts/components manufacturing  

Quality assurance: Materials (e.g., composites and resins) 

management   

Prototyping (materials) 

Trade skills  

Artisan skills (welders, millwrights, sheet metal workers, 

fitters and turners, boilermakers, etc.) 

Electrical/wiring  

Tools and die/pattern making  

Sheet metal work  

Welding  

Composite layup and building skills   

Material product knowledge (e.g., composite materials, 

resins, paints, etc.) 

Carpentry 

Painting  

Cabin outfitters and upholsterers 

General maintenance skills  

Machine operating skills: Use of and handling of: 

factory machinery (lathes, milling machines, drill presses, 

etc.) skills  
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No. MMSS category Skillset 

Performance predictions and vessel characterisation   

specialist machinery, e.g., cranes, forklifts, etc., deck 

machinery, cargo systems, and mooring equipment 

Deck machinery, cargo systems, and mooring equipment 

Performance analysis and testing  

Computational fluid dynamics (CFD) analysis skills  

Stability and performance testing (via modelling and 

simulation software) 

Stability and performance testing (e.g., using wave pool)  

Data analytics  

Computer-aided design (CAD)  

CAD and drafting skills  

CAD software knowledge and skills  

Digital skills  

Artificial intelligence (AI) 

Robotics  

Programming and coding skills  
   

2. Suppliers of materials and machinery: Upholstery; 

equipment manufacturing (propulsion systems); 

outboard, inboard, cooling, and hydraulic systems; 

mounting equipment; stern gear; and propellers. 

Specialist knowledge in equipment required for design, 

construction, and repair  

OEM equipment, thrusters, engines, and drilling  

Diesel motors and engines and gensets  

Valves and actuators 

Pumps and compressors 
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No. MMSS category Skillset 

Hydraulic and pneumatic equipment 

Instrumentation and controls 

Pipes and hoses  
 

3. Procurement of marine equipment and accessories: Boat 

building materials and equipment, boat care products (e.g., 

paints and resins, boat covers, and deck hardware), 

electrical and electronic equipment, personal gear, and 

hardware). 

Procurement skills of:  

Systems  

Local/international supply chain systems and processes 

Framework of Standards of the World Customs Organization 

(WCO) 

Materials 

Promotion of local entrepreneurship  

Procurement scorecards  

Equipment  
 

4. Consumer goods and services: Charter/rentals, repairs, 

maintenance, retail, events management, and yacht 

clubs. 

Events management 

Digital marketing and social media management (websites, etc.)  

Food and beverage/catering capability  

Crew training and management  

Organisational and planning skills  
 

5. Business goods and services: Consulting, design, 

surveying, training, and government agencies. 

Technical and business consulting 

Recruitment  

Education and training  

Cross-sector knowledge sharing  

Business development/sales/promotion of capabilities  
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No. MMSS category Skillset 

Safety, health, environment and quality (SHEQ) services 

Legal, financial, and insurance  

Information technology (IT) support  

Regulatory affairs  

South African Maritime Safety Authority (SAMSA) Act of 1998 

Other relevant/specific legislation  

Intellectual property rights protection  

Safety regulations 

Environmental/marine laws and standards 

Governance, regulatory, and compliance  

Research and development (R&D) and innovation  
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8.  SKILLS GAPS AND FUTURE SKILLS NEEDS FOR THE MMSS  

A skills gap analysis for the MMSS was undertaken to determine skills challenges those 

employers in the sector are facing. The analysis was guided by the following definitions: 

• Current skills: Skills that employers currently require/employ in their companies. 

• Scarce skills: There is a limited supply of these skills currently in the market. 

• Critical skills: These skills are essential for the future sustainability of organisations 

and/or the industry.  

• Future skills: These skills will be required in the future – given the changing world 

of work and the impact of the Fourth Industrial Revolution. 

Skills that fall within the scarce skills grouping formed the foundation of the skills gap. The 

structure of the skills gap analysis is shown in the following mapping (Figure 8.1): 

 

Figure 8.1: Analysis mapping  

Further insights into scarce skills were offered by employers during the interviews, which 

were incorporated into the findings. The skills gap was analysed according to the five 

categories of the MMSS as noted above. In the discussions that follow, numbers in brackets 

against each skill are identifiers of a chosen response. These numbers do not necessarily 

refer to the number of participants as the instrument allowed the respondents to pick more 

than one grouping (current, scarce, critical, and/or future) per skill.  

  

MMSS Component 

•Identification of the 
components of analysis 
from the five 
components

Component Analysis
•Identification of 

scarce and future 
skills clusters

Skills Cluster and Actual 
Skills

•Identification of the 
actual scarce skills 
(limited to three) 
and future skills (if 
any)
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8.1  Category 1: Vessel construction and repairs  

 

Ship repairs in Cape Town (Source: Jim Cooper, Flickr) 

Forty-five percent of all employer organisations that were surveyed in this study belonged 

to the category vessel construction and repairs. A detailed definition of the categories was 

provided in Section 4 (Defining the Marine Manufacturing Sub-Sector [MMSS]).  

Table 8.1.1: Skills gap analysis by skills cluster of vessel construction and repairs  

Vessel construction and repairs Current Future Scarce Critical 

Engineering and design skills  106 31 71 57 

Specialist knowledge in equipment for design, 

construction, and repair  95 22 37 40 

Design and construction or repair of instrumentation 

and systems 51 21 20 26 

Systems integration or installation 22 11 21 17 

Technology-related training 21 46 19 12 

Project management 22 7 10 9 

Management development 72 14 18 29 

Procurement 61 15 16 23 

Construction, repair, and maintenance 25 8 10 10 

Trade and artisanal skills 154 33 38 44 

Marine technologies/software 13 28 14 19 

Maritime legal, compliance, and regulatory skills 73 18 11 27 

Business skills 44 8 11 16 

Consumer service 23 22 15 46 

Grand Total 782 284 311 375 
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Table 8.1.1 documents the results of the study participants in this category. In the table, the 

column titled “Scarce” indicates the skills gap that currently exists in the vessel and 

construction repairs category. It highlights the scarcity of engineering and design skills, 

trade and artisanal skills, and specialist knowledge in equipment required for design, 

construction, and repair. These skills are reflected below in Figure 8.1.1. (Note: This figure 

is to be read with Table 8.1.1 above. By the same token, some figures below are also to be 

read with their corresponding tables which show all labels that are seemingly missing in 

the figures).
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Figure 8.1.1: Skills gap analysis by skills cluster in the vessel construction and repairs category 
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The following insights are drawn from Figure 8.1.1: 

• The largest skills gap cluster is found in engineering and design (71). 

• This is followed by trade and artisanal skills (38). 

• Specialist knowledge in equipment required for design, construction, and repair (37) 

is identified as the third scarcest skill.  

• Systems integration or installation, and design, construction and/or repair of 

instrumentation and systems, which follow at 21 and 20 respectively, are also scarce 

skills.  

• Trade and artisanal skills are the most required skills in the sector (as indicated by 

154), followed by engineering and design skills (106), specialist knowledge in 

equipment required for design, construction, and repair (95), maritime legal, 

compliance, and regulatory skills (73), and management development (72). 

• Future skills gaps were identified to be in the technology and related training skills 

cluster (46), followed by trade and artisanal skills (33), and engineering and design 

skills (31). 

Following from the top three skills clusters, the skills gap analysis for this category alone 

is illustrated in Figure 8.1.2 (engineering and design skills), Figure 8.1.3 (trade and artisanal 

skills), and Figure 8.1.4 (specialist knowledge in equipment required for design, 

construction, and repair). 
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Figure 8.1.2: Analysis of engineering and design skills  
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Figure 8.1.2 shows the engineering and design skills as the biggest skills gap of this 

category. These results reflect the engineering-related capacity challenges that employers 

are currently experiencing. More specifically, the following skillsets are required: 

• Naval architecture (14)  

• Naval engineering (14) 

• Electrical engineering (12)  

• Systems engineering (10) and detailed design skills (shape, systems, structure, 

components, and performance) (10) 
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Figure 8.1.3: Analysis of trade and artisanal skills 
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Within the trade and artisanal skills cluster, the top three required skills are: 

• Factory machinery (lathe milling machines, drill pressure, etc.) (10) 

• Millwright skills and fitters and turners (7) 

• Welding, carpentry, cabin outfitters and upholstery, and specialist machinery  

(all at 6)  
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Figure 8.1.4: Analysis of specialist knowledge  
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Within the cluster of specialist knowledge in equipment required for design, construction, 

and repair skills, the topmost scarce skills are reported as:  

• Hydraulic and pneumatic equipment, and different types (working with different 

machines, blueprints, and boat environments, both at 10). 

• Pump and compressors (9).  

• Instrumentation and controls at 7. 

Critical skills  

Critical skills are defined as those skills that are essential for the future sustainability of 

organisations and/or industries. The collected data identified the following skills as critical 

skills within the vessel construction and repairs category: 

• Engineering and design skills (46) 

• Consumer service (46) 

• Trade and artisanal skills (44) 

Interview insights  

The following information was highlighted during the interviews: 

• The skills shortage is compounded by younger employees who emigrate out of the 

country. 

• Boat building is a niche market.  

• Craftsmanship is a scarce skill in the sector.  

• The sector has an ageing workforce with a depleting skillset. 

Roles that are difficult to fill 

Companies struggle to fill the following professional roles: 

• Marine engineers  

• Marine architects  

• Composites technicians/specialists 

• Yacht and boat builders 

• Yacht and boat designers 
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• Companies prefer Technical and Vocational Education and Training (TVET) college 

graduates to university graduates, as they appear to adapt more easily and follow a 

more hands-on approach.  

• University graduates must migrate from a general engineering qualification in either 

civil, mechanical, or electrical engineering to a marine-specific role, as very few 

universities offer marine-specific engineering qualifications. 

• Carpenters are trained in generic carpentry skills; there is no boat building 

specialisation.  

• Trade tests, which are intended to professionalise the role, do not function well. 

• The boat builder and repairer qualification trade test does not have a carpentry 

component, which has not been rectified yet.  

• The capacity of TVET colleges to conduct trade tests is not adequate.  

• Fewer students are coming through from the TVET colleges year on year.  

• One TVET college produces only 15 to 20 graduates per year, which is inadequate for 

the needs of companies/the sector. 

 

 

8.2  Category 2: Suppliers of materials and machinery  

 

Gqeberha Port and ship chandlers’ operations (Source: shipchandlers.co.za) 
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Of the participants, 9.68% are in this category. This category primarily comprises buyers 

and sellers of yachts, suppliers of machinery that can be used by boat makers, and 

upholstery suppliers (3.23%). Table 8.2.1 presents the responses from the participants in 

this skills cluster. 

Table 8.2.1: Skills gap analysis by skills cluster of suppliers of materials and machinery 

Suppliers of materials and machinery Current Future Scarce Critical 

Engineering and design skills  0 2 0 0 

Specialist knowledge: Equipment for design, 

construction, and repair  0 0 0 0 

Design, construction, or repair of instrumentation and 

systems 0 0 0 0 

Systems integration or installation 0 0 0 0 

Technology-related training 0 6 0 0 

Project management 0 3 0 0 

Management development 0 0 0 7 

Procurement 0 0 0 7 

Construction, repair, and maintenance 0 3 0 0 

Trade and artisanal skills 0 1 0 1 

Marine technologies/software 0 0 0 0 

Maritime legal, compliance, and regulatory skills 0 6 0 1 

Business skills 0 5 0 0 

Consumer service 0 2 2 0 

Grand Total 0 28 2 16 

 

In Table 8.2.1, the column titled “Scarce” indicates the skills gap. It highlights that consumer 

service skills are considered scarce in this cluster. These skills are reflected below in 

Figure 8.2.1.
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Figure 8.2.1: Skills gap analysis by skills cluster of suppliers of materials and machinery 
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The following insights are drawn from Figure 8.2.1: 

• Consumer service skills are scarce. 

• Maritime legal, compliance, and regulatory skills, as well as technology-related 

training, were skillsets required for the future sustainability of this category (6).  

The skills gap analysis of the consumer service skills cluster is reflected in Figure 8.2.2.  
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Figure 8.2.2: Analysis of the consumer services skills cluster 
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Within the consumer services cluster, the three scarcest skills were identified as: 

• Technical and business consulting (7) and events management (7). 

• Recruitment (6).  

• Business development/sales and marketing (5) and IT support (5) as the third 

largest skills gap in this consumer services skills cluster. 

Future required skills in this category were deemed to be: 

• Technical and business consulting (6) 

• Business development/sales and marketing (5) 

• IT support (5) 

• Events management (5) 

 

 

8.3  Category 3: Procurement of marine equipment and accessories 

 

Docked luxury yacht (Source: pixabay.com) 

Of the surveyed organisations, 19.35% fell in this category. These organisations procure 

marine products such as paints and resins, boat covers, deck hardware, electrical and 

electronic equipment, personal gear, and hardware.  
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Table 8.3.1: Skills gap by skills cluster of procurement of marine equipment and accessories 

Procurement of marine equipment and accessories Current Future Scarce Critical 

Engineering and design skills  4 4 14 22 

Specialist knowledge: Equipment for design, construction, and 

repair  5 0 12 6 

Design, construction, or repair of instrumentation and systems 2 2 2 7 

Systems integration or installation 1 2 0 5 

Technology-related training 1 12 0 3 

Project management 3 1 3 4 

Management development 17 0 9 5 

Procurement 13 1 5 14 

Construction, repair, and maintenance 2 0 0 3 

Trade and artisanal skills 17 0 6 16 

Marine technologies/software 3 6 3 7 

Maritime legal, compliance, and regulatory skills 21 0 6 11 

Business skills 10 0 3 8 

Consumer service 4 11 8 3 

Grand Total 103 39 71 114 

 

Table 8.3.1 reflects the results from the respondents in this category. The column titled 

“Scarce” indicates the skills gap that currently exists in Category 3: Procurement of marine 

equipment and accessories. The results highlight the need for and scarcity of engineering 

and design skills within this category of the value chain.  

In the interviews, it was explained that procurement of marine equipment and accessories 

is a highly specialised area that can only be effectively executed by an experienced 

procurer, or an engineer with relevant experience. Some procurement requires specialist 

knowledge such as procurement software knowledge (e.g., ShipManager) to enable cost 

and time savings, repeated purchases, and handling of complex purchases and inventory 

management.  
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Figure 8.3.1: Skills gap in procurement of marine equipment and accessories 
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The following insights are drawn from Figure 8.3.1: 

• Most of the skills in the category (i.e., procurement of marine equipment and 

accessories) required for its survival are in short supply. An example is engineering 

and design skills, which is both a scarce and critical skillset. 

• Specialist knowledge in equipment required for design, construction, and repair (12) 

is also noted as a scarce skillset in this category of the value chain.  

• Trade and artisanal skills (16) are highlighted as being critical for the survival of this 

category. This was also reflected in the conversations with the interviewees where 

it was explained that it is mostly experienced artisanal and engineering employees 

who later turn out to be broker-procurers for this category of the sector.  

• Management development skills (9) were also reflected as a scarce skillset. 

Managers in this category are defined as those senior and experienced procurers 

who are normally sought after for long-term, complex projects. They also play a 

critical role as mentors for junior buyers.  

• The consumer services skills cluster (8) was indicated as a scarce skillset. Digital 

marketing and social media management (websites, etc.), food and 

beverage/catering capability, crew training, and management, organisational, and 

planning skills are skillsets that will be required to support growth in this category.  

• Procurement is highlighted as both a baseline and a critical skill in this category of 

the MMSS. Given the specialised nature of the products that need to be procured, 

and the specialised product knowledge (e.g., procurement systems, marine 

equipment, resins, etc.) that is required, especially for complex and large projects, 

this competency requires skills development in a formal capacity, as well as sector-

specific expertise. Effective procurement is essential for projects as it can have a 

major impact on company cashflows, etc. 
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Ship catering for cruises (Source: express.co.uk) 

Notwithstanding the foregoing, the skills gap analysis for this category is illustrated in 

Figures 8.3.2 (procurement) and 8.3.3 (management development), as identified in Figure 

8.3.1 above.  
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Figure 8.3.2: Analysis of the procurement skills cluster 
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• Materials procurement (7) 
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• Knowledge of procurement systems and procurement of equipment (both at 5) 

Skills identified as key skills for the future were the promotion of local entrepreneurship skills, and knowledge of the Framework of 

Standards of the WCO. 

 

Figure 8.3.3: Analysis of the management development skills cluster
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Within the management development skills cluster, the three topmost skills gaps were 

reported as:  

• Risk management (9). 

• Operations management (8). 

• Strategic planning (7). 

Six skills (except safety procedures, standard operating procedures [SOPs], and 

regulations) were moderately indicated as future skills needed for the survival of this 

category of the MMSS (see Figure 8.3.3: all skills at 3).  

 

8.4  Category 4: Consumer goods and services 

The fourth category of the MMSS is consumer goods and services, which provide 

charter/rentals, repairs, maintenance, retail, events management, and yacht clubs. Of the 

polled organisations, 16.13% were in this category. Table 8.4.1 lists the skills clusters that 

were identified by the study participants from this category.  

 

Knysna Yacht Club (Source: celebration.co.za) 
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Table 8.4.1: Skills gap of consumer goods and services 

Consumer Goods and Services Current Future Scarce Critical 

Engineering and design skills  32 12 38 27 

Specialist knowledge: Equipment for design, 

construction, and repair  22 6 16 15 

Design, construction, or repair of instrumentation and 

systems 13 4 12 7 

Systems integration or installation 1 6 7 1 

Technology-related training 4 18 2 6 

Project management 5 4 8 7 

Management development 19 6 6 20 

Procurement 14 5 5 14 

Construction, repair, and maintenance 3 1 0 9 

Trade and artisanal skills 44 6 20 24 

Marine technologies/software 2 10 2 6 

Maritime legal, compliance, and regulatory skills 11 8 13 17 

Business skills 13 5 9 15 

Consumer service 6 14 14 12 

Grand Total 189 105 152 180 

 

In Table 8.4.1, the column titled “Scarce” indicates the skills gap that currently exists in 

Category 4 of the MMSS. It highlights that engineering and design skills are critically scarce 

in this category. The scarcity of this skillset is compounded by the criticality of this skillset 

as a core business requirement (i.e., the importance of repairs and maintenance as core 

businesses). 
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Figure 8.4.1: Skills gap by skills cluster of consumer goods and services 
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Scarce skills in this category received 152 identifiers, which placed it as the third-highest grouping of identifiers in this category. Within 

the scarce skills grouping, the highest concentration of identifiers is in the engineering and design skills cluster (38), followed by trade 

and artisanal skills (20), and specialist knowledge in equipment required for design, construction, and repair (16). Figure 8.4.2 reflects 

the details of each skill in this category. 

 

Figure 8.4.2: Analysis of the consumer goods and services category 
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As illustrated in Figure 8.4.2, the following skills were identified as being scarce skillsets within this category: 

• Technical and business consulting (7) and events management (7) skills  

• Recruitment (6) 

• Business development/sales (5) and marketing and IT support (5) 

These three clusters were further analysed to identify the underlying skills that make up the skills gap within this category. Details of 

this analysis are shown in Figure 8.4.3 (technical and business consulting). In this study, events management and recruitment skills were 

analysed as part of business consulting.  

 

Figure 8.4.3: Technical and business consulting skills 
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Further analysis of the consumer goods and services cluster indicated the following: 

• Education and training (8), technical and business consulting (7), and cross-sector 

knowledge sharing (7) are all scarce skills, as well as future required skillsets 

within this cluster.  

 

8.5  Category 5: Business goods and services 

Of the surveyed organisations, 9.68% were in this category. Table 8.5.1 shows the skills 

clusters that were identified by the study participants from this category. In the table, the 

column titled “Scarce” indicates the skills gap that currently exists in Category 5 of the 

MMSS. A key highlight is that even though the category does not employ artisans, 

knowledge of trade and artisanal operations is of the utmost importance if one were to do 

business in this category.  

 

Port of Cape Town – ship technology (Source: ship-technology.com) 
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Table 8.5.1: Skills gap by skills cluster of business goods and services  

Business goods and services Current Future Scarce Critical 

Engineering and design skills  10 6 7 5 

Specialist knowledge: Equipment for design, 

construction, and repair  3 5 5 10 

Design, construction, or repair of instrumentation and 

systems 3 4 7 7 

Systems integration or installation 10 0 6 2 

Technology-related training 8 4 2 2 

Project management 3 0 3 3 

Management development 12 0 7 6 

Procurement 4 3 3 2 

Construction, repair, and maintenance 3 3 3 3 

Trade and artisanal skills 0 16 16 15 

Marine technologies/software 2 3 5 0 

Maritime legal, compliance, and regulatory skills 15 7 7 3 

Business skills 5 7 8 4 

Consumer service 3 3 4 8 

Grand Total 81 61 83 70 
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Figure 8.5.1: Skills gap by skills cluster of business goods and services 

10

3 3

10
8

3

12

4 3
0

2

15

5
3

6

5 4

0 4

0

0

3
3

16

3

7

7

3

7

5 7

6 2

3

7

3
3

16

5

7

8

4

5

10 7 2
2

3

6

2 3

15

0

3

4

8

0

5

10

15

20

25

30

35

40

45

50

Engineering and design skills Systems integration or
installation

Management development Trade and artisanal skills Business skills

Business goods and services

CURRENT FUTURE



 

MMSS Skills Audit Report 

42 | P a g e  

 

Figure 8.5.1 illustrates the skills gaps (scarce skills) per skills cluster, with trade and artisanal skills (16) showing the biggest gap. A 

further analysis of the skills shortage within this category is reported in Figure 8.5.2.  

 

Figure 8.5.2: Analysis of business goods and services skills 

The following insights are drawn from Figure 8.5.2: 

• Business education and training (8) is the scarcest skill within this category, followed by technical and business consulting (7) and 

cross-sector knowledge sharing (7). 

• Technical and business consulting (6), cross-sector knowledge sharing (5), and business development/sales and marketing (4) 

and recruitment (3), are all future skill requirements.
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8.6  Summary of leading skills by categories   

 

New floating caisson at Cape Town dry dock (Source: Engineering News) 

This section summarises the top three skills within the scarcity and future skills groupings. 

Category 3 has six skills that were selected, all with the same rating of 3. This is reflected 

in Table 8.6.1. 
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Table 8.6.1: Scarce and future skills in the MMSS 

No. MMSS category Skills cluster  Scarce skills (top three)  Future skills (top three) 

1. Category 1: Vessel 

construction and repairs 

• Engineering and design  

• Trade and artisanal 

• Specialist knowledge in 

equipment 

1. Engineering and design 1. Technology-related training  

2. Trade and artisanal  2. Trade and artisanal  

3. Specialist knowledge in equipment 3. Engineering and design  

2. Category 2: Suppliers of 

materials and machinery 

• Consumer service skills  

• Maritime legal, compliance, 

and regulatory skills 

• Technology-related training 

1. Technical and business consulting 1. Technical and business consulting 

2. Specialised recruitment 2. Business development/sales and 

marketing 

3. Business development/sales and 

marketing and IT support 

3. Events management 

3. Category 3: Procurement of 

marine equipment and 

accessories 

• Engineering and design 

skills 

• Specialist knowledge in 

equipment 

• Management development 

skills 

1. Materials procurement  Any three of the following since they 

each have equal identifiers:  

2. Promotion of local entrepreneurship 1. Strategic planning 

3. Knowledge of procurement systems 2. Operational planning 

  3. Workforce planning 

  4. Operations management 

  5. Risk management 

  6. Quality management 

4. Category 4: Consumer 

Goods and services 

Consumer goods and services 1. Technical and business consulting 1. Events management 

2. Specialised recruitment 2. Technical and business consulting 

3. Cross-sector knowledge sharing 3. Cross-sector knowledge sharing 

5. Category 5: Business goods 

and services 

Business goods and services 1. Business education and training 1. Specialised recruitment 

2. Technical and business consulting 2. Technical and business consulting 

3. Cross-sector knowledge sharing 3. Business development/sales and 

marketing 
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9.  OCCUPATIONS IN DEMAND (OIDs) AND EVIDENCE FOR INCLUSION 

Understanding occupational dynamics and labour market requirements is vital to meeting 

the goals of the National Development Plan (NDP), the New Growth Path (NGP), and the 

Industrial Policy Action Plan (IPAP) (DHET: Labour Market Intelligence Research 

Programme, 2020). The DHET through SAIMI has an important role to play in identifying 

OIDs that will support these policy initiatives, assist in closing the skills gap as currently 

identified, and improving the responsiveness of the post-school education and training 

(PSET) system to the skills needs of the MMSS. 

This section therefore identifies OIDs and discuss evidence thereof to support the case for 

inclusion on the National List of Occupations in High Demand. OIDs indicate the probability 

of a job seeker gaining employment in each occupation. The term “in demand” indicates a 

greater probability of gaining employment. 

9.1  The concept of OIDs 

Occupations are in demand if they show relatively strong employment growth or 

experience shortages in the labour market. More specifically, occupations are said to be in 

high demand if they fulfil the descriptions outlined in Figure 9.1.1. 

 

Figure 9.1.1: The concept of OIDs (Source: Reddy, Rogan, Mncwango, & Chabane, 2018) 

The purpose of identifying OIDs was for the study to underpin those skills that make it 

possible for these occupations to develop appropriate and viable recognition of prior 

learning (RPL) and PSET systems for the skills needs of the MMSS. In this study, the 

primary baseline of OIDs is reflected by the current skills as defined: occupations needing 
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skills that employers currently require/employ in their companies. The secondary baseline 

is critical skills: skills that are essential for the future sustainability of organisations and 

the sector. Skills for these occupations can either be in abundance or in short supply.  

Therefore, according to this definition by Reddy et al. (2018), in this study, OIDs are given 

by the scarce, critical, and future groupings as amalgamated. The following sections 

indicate OIDs per MMSS category; beginning with the occupation that is in the highest 

demand.  

9.1.1  MMSS Category 1: Vessel construction and repairs  

Within this category, OIDs were determined from the top five clusters, followed by the top 

two occupations from each cluster, totalling at least the top 10 OIDs: 

• Engineers and designers (159): Naval architects/naval and marine engineers  

• Trade and artisans (115): Electrical wiring/painters/tools and die/pattern making  

• Specialist knowledge (99): Hoses and pipes/users of hand tools/boat building 

assembly liners 

• Consumer services (83): Technical and business consultants/events managers 

• Technology-related training (77): CAD and drafting skills/CAD software knowledge 

and skills/digital skills/AI/robotics 

9.1.2  MMSS Category 2: Suppliers of materials and machinery 

Within this category, OIDs were determined from the top five clusters, followed by the top 

two occupations from each cluster; totalling at least top 10 OIDs. 

• Management development (7): Strategic planners/risk management specialists 

• Procurement (7): Entrepreneurs/procurement specialists (materials) 

• Maritime legal, compliance, and regulatory skills (7): Maritime regulatory, risk, and 

compliance specialists  

• Technology-related training (6): CAD and drafting specialists/CAD software 

knowledge and skills/digital skills/AI/robotics specialist 

• Business (5): Business education and training specialists/business 

development/sales and marketing specialists  
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9.1.3  MMSS Category 3: Procurement of marine equipment and accessories  

Within this category, OIDs were determined from the top five skills clusters, followed by 

the top two occupations from each cluster; totalling at least the top 10 OIDs: 

• Engineering and design skills (40): Naval architects/naval and marine engineers  

• Trade and artisanal skills (22): Electrical wiring/painters/tools and die/pattern 

making 

• Consumer services (22): Technical and business consultants/events managers 

• Specialist knowledge in equipment required for design, construction, and repair (18): 

Hoses and pipes/users of hand tools/boat building assembly liners 

• Maritime legal, compliance, and regulatory skills (17): Maritime regulatory, risk, and 

compliance specialists  

9.1.4  MMSS Category 4: Consumer goods and services  

Within this category, OIDs were determined from the top five skills clusters, followed by 

the top two occupations from each cluster; totalling at least the top 10 OIDs: 

• Engineering and design skills (77): Naval architects/naval and marine engineers  

• Trade and artisanal skills (50): Electrical wiring/painters/tools and die/pattern 

making 

• Consumer services (40): Technical and business consultants/events managers 

• Maritime legal, compliance, and regulatory skills (38): Maritime regulatory, risk, and 

compliance specialists  

• Specialist knowledge in equipment required for design, construction, and repair (37): 

Hoses and pipes/users of hand tools/boat building assembly liners 

9.1.5  MMSS Category 5: Business goods and services  

Within this category, OIDs were determined from the top five skills clusters, followed by 

the top two occupations from each cluster; totalling at least the top 10 OIDs: 

• Trade and artisanal skills (47): Electrical wiring/painters/tools and die/pattern 

making 

• Specialist knowledge in equipment required for design, construction, and repair (18): 

Hoses and pipes/users of hand tools/boat building assembly liners 

• Business skills (19): Business education and training specialists/business 



 

MMSS Skills Audit Report 

48 | P a g e  

 

development/sales and marketing specialists 

• Design, construction, and/or repair of instrumentation and systems (18): Quality 

assurance specialist – Parts/components manufacturing/quality assurance 

specialist – materials (e.g., composites and resins) management  

• Maritime legal, compliance, and regulatory skills (17): Maritime regulatory, risk, and 

compliance specialists  

10.  BASELINE ASSESSMENT OF SKILLS AVAILABLE IN THE MMSS 

This analysis identifies skills available in the sector, from entry level to management, 

including a breakdown of current employment in terms of youth, women, and people with 

disabilities. The study sought to reveal where representation could be improved. As a 

result, the following levels of management and findings as shown in Figure 10.1 were 

identified.  
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Figure 10.1: Levels of management  

Note: The identifier numbers indicate the total participants who felt a certain group was not well represented, that is, the greater the 

number of the identifier, the less representation was that group in that category.  
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This finding was a result of exploring levels of management that the sector indicated 

needed improvement. From the interviews conducted, one realised that the responses 

None and N/A were chosen by those who were apprehensive about providing inside 

information about their companies. However, the following insights were derived: 

• Team leaders: Youth (18-34 years), then women 

• Supervisors: Youth (18-34 years), then women 

• Middle management/heads of units: Youth (18-34 years), then disabled 

• Managers: Youth (10-34 years), then disabled 

• Senior management/heads of functions: Youth (18-34 years) and women, then 

disabled 

• Executive management/business owner: Women, then disabled 

A critical finding was that managers, professionals, and artisans with 20 or more years of 

experience were difficult to find in the sector.  

After management, the MMSS typically requires the following occupations: 

• Engineers 

• Technicians and artisans 

• Operations support (including clerical/administrative) 

Figures 10.2 to 10.4 illustrate the above occupations in detail. 

 

Figure 10.2: Engineers  
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In senior engineering, the female population was the lowest, which reflects the impact of 

a lack of women in junior engineering on this rung of the job family; that is, there were 

generally no women to progress in the MMSS within the engineering profession. This was 

also the finding in the principal engineering and chief engineering space. The pattern is 

maintained but deteriorates even further in the specialist engineering space.  

 

Figure 10.3: Technical and artisans 

Figure 10.3 shows that the youth and the women are struggling to break through the first 

rung of the job family (the unskilled), while the youth scenario deteriorates in the junior 

technician/artisan rung. One of the reasons given includes lack of opportunities as most 

companies hold on to their most experienced employees, which leads to limited 

opportunities opening for the youth to take up. This trend is evident for women in both the 

senior technician and manager categories.   

 

Figure 10.4: Operations support  

Like any other business, businesses in the MMSS rely on their operations support teams 
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to enable them to deliver value to their stakeholders. In the upper end of the operations 

support chain, it is the women who are challenged, while in the lower end of the operations 

value chain, it is the youth, and, to a certain extent, the disabled who are struggling to break 

through.  

11.  CURRENT EDUCATION AND SKILLS DEVELOPMENT INITIATIVES 

This section identifies the current skills development initiatives required by the sector 

(gaps) and future skills projections. The following insights were derived from the survey, 

the interview process, and the document analysis of training providers gleaned from 

education and training providers’ official websites. The empirical data provide evidence of 

the supply and gaps in terms of the programmes offered, as highlighted below.   

11.1  Participating educational institutions  

A total of eight private and public education and training institutions participated in the 

survey, and one interview was conducted.  

11.2  Targeted training addressing the MMSS value chain 

Targeting training that addresses the MMSS value chain categories were evidenced as only 

four types, namely: 

• Vessel construction and repairs  

• Marine equipment manufacturing (propulsion systems) 

• Procurement and production of marine equipment and accessories 

• Business goods and services 

The responses indicated consumer goods and services (boat charters, rentals, events, and 

yacht clubs) as not available in the training programmes on offer for the sector.  

Figure 11.2.1 illustrates the number of programmes offered by training institutions. The 

modality is provided by Figure 11.2.2.  
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Figure 11.2.1: Number of programmes per participating institution 

It is observed that the education and training institutions appear to offer programmes in 

specialised areas rather than across the MMSS value chain, where it is recorded that most 

of the respondents offer one programme/qualification. However, some institutions offer 

two and up to five, with an indication of one institution offering more than five programmes 

that support the MMSS.  

 

Figure 11.2.2: Modality of programmes offered 

Fifty percent of the respondents indicated that they offered classroom-based teaching, 

while the remaining 50% used a combination of classroom-based and practical work-

integrated learning (WIL) opportunities. This may be attributed to some of the programmes 

requiring practical application; hence the need for classroom-based teaching and because 
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practical application is deemed challenging to teach online.  

11.3  Programmes in most demand 

As gleaned from the responses, the programmes that were required the most are: 

• Ship design 

• Yacht building 

• Marine engineering 

11.4  Industry relevance and accreditation of curricula 

It is recorded that training providers engage closely with their industry counterparts to 

jointly develop curricula and conduct annual evaluations thereof. The majority formally 

engage in evaluations in one- to three-year intervals. Some providers (25%) indicated that 

they do not engage often and still need to establish an industry engagement committee. 

Due attention should be paid to this important element in ensuring the relevance of 

curricula to industry needs. Figure 11.4.1 indicates the industry engagement frequency. 

 

Figure 11.4.1: Frequency of industry engagement 

International accreditation 

It is reported that most offerings (75%) are internationally accredited (illustrated below), 

which was confirmed through a document analysis of institutions’ official websites and the 

interview process. Figure 11.4.2 shows this distribution by interviewees. 
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Figure 11.4.2: International accreditation 

The following bodies provide accreditation to the education and training providers: 

• Engineering Council of South Africa (ECSA)  

• Council for Higher Education (CHE) 

• Quality Council for Trades and Occupations (QCTO) 

11.5  National Qualifications Framework (NQF) levels 

Survey responses, confirmed through the interview process and the desktop analysis, 

identified programmes ranging from NQF levels 1 to 8, with master’s and doctoral 

qualifications offered in the engineering sciences. There are limited institutions that offer 

qualifications in marine engineering.  

Qualifications include the following: 

• NQF levels 1-4:  Foundational and occupational certifications  

• NQF levels 2-5: National and higher certificates 

• NQF level 6:  Diplomas 

• NQF level 7:  Degrees/advanced diplomas 

• NQF level 8:  Honours degrees/postgraduate diplomas 
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11.6  Recognition of Prior Learning (RPL) 

The survey results show that only four of the institutions have RPL policies in place and 

are operationalised to ensure that learners are considered fairly for entry into formal 

qualifications offered. However, the remaining four institutions indicated that they do not 

have an RPL policy in place, which places learners at a disadvantage in terms of 

qualification articulation and recognition of learning and experience that have taken place 

outside the formal requirements of a particular institution.  

Furthermore, trade tests are reportedly challenging pertaining to the occupational 

certification, where it is noted that not all training programmes at TVET colleges that offer 

training for the sector have competency assessments and formal certification for artisans 

who have undergone training and experiential/learnership programmes. Without due 

certification, the RPL process cannot be initiated, which impacts on an individual’s ability 

to study and progress further. Due attention should be paid to this important aspect of 

access to formal qualifications to address career progression and the ability of learners to 

pursue further qualifications. Governance should be tightened around institutions that offer 

MMSS qualifications and should be built into the registration, accreditation, and review 

processes that are undertaken.  

11.7  Work-Integrated Learning (WIL) 

WIL is a structured educational strategy to integrate classroom-based learning with 

practical workplace exposure and experience in an organisation that is aligned with the 

student’s field of study. While it is reportedly an extremely effective educational strategy, 

it is proving increasingly more difficult for organisations and learners alike. In difficult 

economic times, it is often not practical for organisations to accommodate learners in this 

capacity. In addition, the reality is that WIL programmes weigh heavily towards benefiting 

the learner, while the value-add of the learner to the organisation is often very limited. It 

is often not possible or practical to expose the learner to very specialised areas of work 

such as modelling and simulation, as the nature of the work is too complex for the learner 

to comprehend without prior work experience. Interview feedback supports this view. 

A lack of opportunities regarding WIL is noted on the one hand; for the artisan jobs from 

TVET and private colleges, the bigger companies are providing opportunities to the extent 

that they absorb several interns and learnership candidates into their workforce, but they 



 

MMSS Skills Audit Report 

57 | P a g e  

 

note an inadequate pipeline of available students. The universities, on the other hand, have 

recorded inadequate WIL opportunities to cater to the needs of university students 

requiring such. There are instances where universities have eliminated the placing of 

students in industry to fulfil this requirement, and instead use simulated environments, 

which are highly sophisticated in nature, to provide this element of practicalising theory. 

This, however, is not the norm across all institutions to address this; the gap thus remains 

glaring. Although commendable, the simulated environment does not provide the learner 

with experience in the real world of work and the dynamics that are associated with it. 

Given the challenges associated with the implementation of WIL programmes, 

consideration should be given to not including such programmes as a mandatory 

component of the qualification.  

11.8  Evolution and innovation in the MMSS 

A lack of evolution of knowledge to advance innovation was noted in the survey responses 

and corroborated by the findings of the interview, where it was recorded that inadequate 

research is conducted in the MMSS to transform the sector through entrepreneurship and 

export. It was noted from the interviews that South Africa imports its goods for boat, yacht, 

and ship building, which should be addressed to ensure an improved contribution to the 

economy and job creation throughout the MMSS value chain. This also relates to ownership 

of companies in the MMSS relating to Broad-based Black Economic Empowerment (B-

BBEE), where it is recorded that transformation programmes need to be enhanced in the 

sector. Furthermore, it is recorded that education and training providers are inadequately 

developing students to tap into R&D in the industry through improving technology, such 

that they develop solutions in accordance with industry needs.  

In addition, entrepreneurship and local manufacturing pertaining to pipelining students’ 

proficiency and expertise are lacking. This pipeline of students is deemed necessary to 

eventually drive the B-BBEE imperatives in the country towards more diversified 

ownership of companies in the MMSS. This is not envisaged to happen immediately, but 

through the right pragmatic attention and deliberate industry development strategies, 

coupled with clearly articulated support and monitoring, this can be translated into tangible 

growth. Given the scenario that importing goods and components for shipbuilding is 

prominent, there is a need for local manufacturing to be bolstered, so that South Africa 
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becomes a self-reliant country, rather than being dependent on imports for the 

shipbuilding industry. 

11.9  Addressing specific skills through educational programmes 

Skills were assessed in various categories as follows: 

• Engineering and design 

• Technology 

• Project management 

• Management  

• Procurement  

• Construction, repair, and maintenance 

• Trade and artisanal skills 

• Marine technologies and software 

• Maritime legal, compliance, and regulatory skills 

• Business skills 

• Consumer services 

From the study, the following is evidenced: 

11.9.1  Enhancing entrepreneurship, project management, and business skills 

It is recorded that there is inadequacy in terms of entrepreneurship being taught at 

educational institutions, as evidenced in Figures 11.9.1.1 and 11.9.1.2.  

Figure 11.9.1.1 indicates the number of participants who indicated teaching of 

entrepreneurship at their institutions. 
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Figure 11.9.1.1: Business-related skills in programmes 

 

Figure 11.9.1.2: Entrepreneurship skills offered 

The graphs above show that the minority of institutions incorporate management 

development, business skills, and entrepreneurship into their programmes. It is further 

noted that environmental management is incorporated into some of the curricula, where 

specific modules focus on the environment, e.g., marine environmental management 

incorporates the impact of shipping on the environment.  

11.9.2  Project management 

Project management is considered an important component in understanding the MMSS 

value chain to support learners’ growth while training to specialise in niche areas. 
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Figure 11.9.2.1: Project management offered in programmes 

Figure 11.9.2.1 indicates that project management skills are not a priority for education 

providers, as only three respondents indicated project management as an area offered, 

relating to the broader project management-related skills required in the manufacturing 

process prior to the process reaching the production environment.  

11.9.3  Technology training for the MMSS value chain 

 

Figure 11.9.3.1: Techno-training for MMSS 

According to Figure 11.9.3.1, two of the seven institutions indicated training in programming 

and coding skills. A further one record for each of the sub-categories relating to technology 

training is noted.  
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Figure 11.9.3.2: Marine technology and software 

Fifty percent of the respondents indicated that they do not offer training relating to marine 

technology and software, as shown in Figure 11.9.3.2. The above figures are indicative of a 

lack of technology-related training for the MMSS offered by educational institutions.  

11.9.4  Design skills 

 

Figure 11.9.4.1: Design skills in programmes 

Figure 11.9.4.1 indicates that the minority of institutions offer design skills that contribute to 

the MMSS value chain. Furthermore, only 27.27% offer training that incorporates navigation 

systems design.  

11.9.5  Construction, repair, and maintenance 

 

 

27.27%

9.09%

9.09%

9.09%

9.09%

9.09%

9.09%

9.09%

9.09%

Navigation systems design

Cooling & hydraulic systems

Electric system design

Marine Engineering exam preparation

Mooring systems

Propulsion systems

Steering systems design

Telemetry design

Training for onboard engineers, driving the system
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Figure 11.9.5.1: Construction, repair, and maintenance 

 

In terms of construction, repair, and maintenance of boats and vessels, two institutions 

offer fabrication construction; each of these institutions offers prototyping, quality 

assurance of materials, and quality assurance of parts/components manufacturing (Figure 

11.9.5.1). Very little practical knowledge is shared through shipyard walkabouts (only one 

institution confirmed annual invitations).  

11.9.6  Systems integration and installation 

 

Figure 11.9.6.1: Technology-related skills in programme offerings 
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Figure 11.9.6.1 indicates that one record is noted for each of the sub-categories pertaining 

to systems integration and installation, which is an indication of a deficit in the educational 

programme offerings that address CFD analysis skills, data analytics, performance 

predictions and vessel characterisation, stability and performance testing, and modelling 

and simulation. This shows a gap in terms of technology-related skills in programme 

offerings. It is noted, however, that this is a very niche area of work and would likely only 

be covered at the master’s degree level of study or by an experienced marine engineer. 

11.10  Scarce skills  

Scarce skills and capabilities are the skills that are required by the industry but are low in 

supply or challenging to source. The following were recorded as being scarce in supply: 

• Engineers with marine engineering specialization 

• Marine architects  

• Yacht and boat builders 

• Yacht and boat designers 

• Management and leadership for ship/vessel management  

• Safety, health, and environment training 
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11.11  Critical skills  

Critical skills refer to certain capabilities needed within an occupation that are considered 

necessary for the industry to thrive. The following were identified by the participating 

educational institutions as critical skills: 

• Composites specialist skills  

• IT, cyber systems, and integrating automation systems skills 

• Ship construction skills 

• Crane operating skills 

12.  DETERMINATION OF EDUCATION AND TRAINING SKILLS  

The current education and training skills development initiatives available, and the extent 

to which they meet the needs of the sector, are shown in Table 12.1. Skills development 

initiatives offered by public and private sector institutions and related NQF levels, as well 

as accreditation status, are also shown. 
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Table 12.1: Education and training skills determination 

NAME QUALIFICATION/COURSE OFFERED QUALIFICATION GAP 

Cape Peninsula 

University of 

Technology (CPUT) 

• Bachelor’s degree: Marine Engineering (NQF L7) 

• Bachelor’s degree: Marine Engineering (Extended) (NQF L7) 

(CHE accredited) 

National Diploma: Maritime studies diploma phasing 

out. 

Gap between theoretical knowledge and experience. 

Durban University of 

Technology (DUT) 

• Marine Engineering (NQF L7) 

• Advanced Diploma in Marine Engineering 

(CHE accredited) 

Qualifications and short courses offered in maritime 

studies are not related to marine manufacturing. 

False Bay College National Certificate: Yacht and Boat Building (NQF L2) 

National Certificate: Yacht and Boat Building (NQF L3) 

Further Education Training Certificate: Yacht and Boat Building (NQF L4) 

(CHE accredited, Occupational Qualifications Sub-Framework [OQSF]) 

Challenge: Certificates of Competency. 

Offerings are noted as very basic.  

Nelson Mandela 

University (NMU) 

Bachelor of Engineering Technology in Marine Engineering (NQF L7) 

After completing the degree, graduates can consider three career options: 

• A naval architect, who is involved in the design, modification, and development of 

ships, boats, vessels, and offshore platforms. 

• A shore-based marine engineer, who specialises in the systems engineering 

(design/maintenance/modification/construction) of boats, ships, oil rigs, and any other 

marine vessels or structures, as well as oceanographic engineering. 

Mechatronic engineering (marine engineering technologist as career path) 

(CHE accredited) 

Opportunity:  

Master’s degree offered in maritime studies that 

addresses economic development, tourism, marine 

law, logistics, and port management, among others. 

Does not include marine engineering or marine 

manufacturing. 

Transnet Maritime 

School of Excellence 

Courses: 

• Basics of Ship Design 

• Engineering Development Programme (EDP) for Engineers and Technicians in Training 

(ECSA accredited) 

The objective of the EDP is to develop individuals who have completed technical 

qualifications at universities and universities of technology, by providing them with 

relevant work experience, through a structured development programme that leads them 

to becoming competent professional individuals within Transnet. 

(SAMSA, Transport Education Training Authority [TETA] accredited) 

Courses are not aligned to marine engineering or 

marine manufacturing. Prerequisite is a technical 

qualification from a university or university of 

technology. 

Tshwane University of 

Technology (TUT) 

No qualifications or courses for marine engineering or marine manufacturing.  

Faculty of Engineering and the Built Environment: 

• Architecture and industrial design 

• Chemical, metallurgical, and materials; civil, electrical, mechanical, and mechatronics 

engineering. 

(CHE accredited) 

Qualifications in all types of engineering, except 

marine engineering. 

Diploma in Architecture and Industrial Design covers 

manufacturing as a major subject, which could be 

used as a segue-way to boat design.   
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12.1  Insights from the study  

This study highlights the following about the sector: 

The sector primarily requires two sets of skills: engineering/technical and 

management/business skills.  

12.1.1  Engineering/technical skills 

• University graduates migrate from a general engineering qualification in either civil, 

mechanical, or electrical engineering to a marine-specific role, as only the following 

institutions offer marine-specific engineering qualifications: the DUT, NMU, and 

CPUT. 

• The curriculum being taught at TVET colleges was indicated as being very basic, and 

a recommendation was made for the industry to become more involved in the 

programme offerings at TVET colleges. 

• Trade tests, which are intended to professionalise roles in the MMSS, do not function 

well. The capacity of TVET colleges to conduct trade tests is currently deficient. The 

boat builder and repairer qualification trade test does not have a specialised boat 

building carpentry component, and this has not yet been rectified. TVET qualifications 

provide students with generic carpentry skills.  

12.1.2  Management/business skills 

Various courses and programmes are available in the business and management sciences 

that would be applicable in the MMSS. These include the following: 

• Entrepreneurship 

• Project management 

• Business skills 

• Hospitality 

• Events management 

12.2  Quantification of the need for and status of RPL at various levels  

The CHE’s policies on RPL include that RPL “refers to the principles and processes through 

which the prior knowledge and skills of a person are made visible, mediated, and 

vigorously assessed and moderated for the purposes of alternative access and admission, 
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recognition and certification, or further learning and development” (CHE, 2016).  

Universities: RPL is prevalent, with separate RPL programmes accrediting students with 

courses completed at TVET colleges and other South African accredited bodies. RPL serves 

as a mechanism to intervene where candidates do not meet minimum entrance 

requirements. For students who do not meet the minimum requirements, the RPL process 

is available at universities, but Certificates of Competency are required to articulate prior 

learning and experience to formal qualifications offered at universities.  

TVET colleges: Trade tests and Certificates of Competency seem to be deficient insofar as 

they seem to take too long to complete.  

12.3  Current qualifications available and types of qualifications that need to be developed 

The study revealed a misalignment between theoretical knowledge and experience. This 

misalignment denotes qualifications that need to be developed to address the skills needs 

of the sector. The following constituted the misalignment: 

• Most educational institutions offer engineering, with only a few offering a marine 

engineering qualification. 

• Mechanical engineering is the broadest based engineering discipline offered, but in 

many instances no specialisation relevant to the marine sector is offered. 

• The study could not identify institutions that provide specific training or 

qualifications in the field of marine manufacturing, which includes manufacturing 

processes using various tools and materials. 

• Some universities offer a Diploma in Architecture and Industrial Design, which 

includes manufacturing as a major subject, which could be used as a segue-way to 

boat design.   

• Institutions such as the CPUT, the Maritime Business Institute, and Stellenbosch 

University offer civil and mechanical engineering, which has marine-specific 

courses in the curricula such as marine works (sea walls, harbours, dry docks, and 

oil rigs).  

• Access programmes are offered at some universities; one being the Engineering 

Access Programme that offers a five-year access programme to lead to the 

Bachelor of Engineering (BEng) degree. 
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o An initial specialised, two-year augmented academic curriculum provides a 

holistic and solid foundation in the engineering sciences in preparation for 

the mainstream syllabus (Year 3 to Year 5). 

o Students acquire full first-year credits in engineering drawing, technical 

communication, engineering design, engineering materials, mathematics, 

and physics. 

o Once students reach their third year in the programme, they continue on to 

the mainstream modules of their chosen field of engineering to complete 

their degree. 

• Yacht and boat building qualifications are deficient in TVET colleges. 

• There is a gap in the career guidance aspect at schools. Companies offering career 

guidance at schools regarding the sector should be fortified by the relevant bodies 

as there is a declining number of students who are registering for marine studies 

at universities and boat building at TVET colleges. 

12.4  Capacity building needs at different public institutions  

Capacity building at universities and TVET colleges is required to address the skills needs 

of the sector.  

• There seems to be a lack of suitably qualified academics to offer academic 

programmes at universities.  

• The study highlights little opportunity for new marine-focused programme offerings 

at academic institutions due to a lack of academic expertise and capability in ship 

designing and manufacturing in South Africa. Most trade artisans currently working 

in the sector have been trained on the job (i.e., informally), while university 

requirements for a lecturing position prohibit them from teaching at a university. 

People with expertise and experience are retiring from the industry and knowledge 

is not being transferred.   

• There is evidence that shows misalignment between industry minimum 

requirements as a qualified practitioner/engineer (Certificate of Competency), which 

is a four-year Bachelor’s degree in engineering, and academic institutions’ minimum 

requirement for a lecturing position, which is at the master’s level. 

• Trade tests and competency assessments for boat builders and articulation into 

formal diplomas and degrees pose challenges. 
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13.  PROMOTION OF AWARENESS IN THE MMSS  

There is a tremendous amount of effort to promote industry awareness that is being 

undertaken by various stakeholders in the maritime industry, which also covers the MMSS. 

One such example is by SAIMI. SAIMI promotes, supports, and creates awareness among 

South Africans about the oceans economy, under the banner “DIVE IN! MARITIME CAREER 

EXPLORATION”. This initiative is a product of the broader Maritime Awareness Programme 

initiated by SAIMI and key stakeholders to encourage South Africa’s youth to explore 

careers in the maritime industry and the oceans economy.  

The initiative showcases a wide variety of study and career opportunities in and around the 

oceans and introduces the diverse maritime career options such as ship builders, oil rig 

engineers, maritime lawyers, and conservationists. “Dive In” is a SAIMI-driven initiative 

funded by the National Skills Fund (NSF) and hosted by the NMU with the DHET as a partner.  

The initiative includes maritime awareness, described as the ignition of consciousness of 

the marine and maritime sector through knowledge generation, showcasing careers, 

opportunities, and marine conservation. The national Maritime Awareness Programme 

intends to raise awareness that South Africa is a maritime nation and by growing 

awareness of the opportunities for careers, employment, business, and upliftment of 

communities, the intention is to grow participation in the oceans economy and to position 

South Africa as Africa’s leading maritime nation.  

The following are also part of the initiative: 

• Bursaries, e.g., the Sindiswa Carol ‘Tu’ Nhlumayo Merit Bursary, which enables 

young black women to pursue undergraduate or postgraduate studies in maritime-

related fields and achieve success in their careers in the oceans economy.  

• A youth development programme, where SAIMI supports several development 

initiatives for youth and maritime school learners, with the aim of strengthening 

existing programmes that raise awareness of maritime careers and the oceans 

environment. The programme is also aimed at developing maritime and life skills, 

with support provided to the Royal Cape Yacht Club (RCYC) Sailing Academy, Sail 

Africa Youth Development Foundation, SA Training Ship (SATS) General Botha Old 

Boys Association (GBOBA), and South African and Sea Cadets (SASC), and includes 

mentorship programmes. 
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• Intern opportunities.  

• Regular events recorded in 2021. 

“Dive In” is a great awareness programme set with focused intent and is advertised on 

SAIMI’s Facebook page and website. More activities to promote this initiative can never be 

adequate as the authors continue to call upon SAIMI to facilitate more promotional 

activities and events to bring more awareness to the target population. Marine 

manufacturing is a sub-sector niche area and has subject prerequisites, such as 

mathematics and English. Students who are interested in pursuing maritime careers are 

encouraged to take subjects such as maritime economics and nautical science in Grades 

10, 11, and 12. Also on the website are explanations of the various careers, as well as 

suggested institutions where qualifications can be obtained, both locally and abroad. Table 

13.2 lists this information. 

Table 13.2: Institutions and qualifications 

Qualification Institution Type 

Yacht and Boat Building False Bay College, Cape Town National Certificate 

Boat Builder False Bay College, Cape Town Occupational Certificate 

MSc Naval Architecture Newcastle University, United 

Kingdom (UK) 

Master’s 

MSc Naval Architecture University College of London, UK Master’s 

M Eng (Naval Architecture) University of Strathclyde, 

Glasgow, UK 

Master’s 

Yacht and Boat Design Westlawn Institute, United States 

of America (USA) 

Correspondence 

Yacht Design The Landing School, Maine, USA Diploma 

Masters Yacht Design ISAD Design School (Istituto 

Superiore di Architettura e 

Design), Milan, Italy 

Master’s 

Multi-Disciplinary Draughting Academy IDT, Cape Town National Certificate 

Ship Builder South African Navy Occupational Certificate 

Boilermaker TVET colleges and private training 

providers 

Occupational Certificate 

National Certificate: Polymer 

Composite Fabrication 

Plastics SA National Certificate 
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14.  INVOLVEMENT OF SECTOR EDUCATION AND TRAINING AUTHORITIES (SETAs) AND 

OTHER INITIATIVES 

The Skills Development Act (1998) provides a framework for the development of skills in 

the workplace. Among other things, the Act makes provision for skills development by 

means of SETAs. SETAs, as convened in 2000, are set up to develop and manage 

learnerships, internships, unit-based skills programmes, and apprenticeships within their 

relevant sectors. In the MMSS, the Manufacturing, Engineering and Related Services SETA 

(merSETA) is tasked with developing such initiatives. Table 14.1 describes the level of 

involvement of the merSETA and other initiatives. 
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Table 14.1: Level of involvement of the merSETA and related initiatives  

Programmes Description 

merSETA 

* Funding provided for skills development programmes to support companies with initiatives. 

* Mandatory and discretionary grants. 

* Learnerships, apprenticeships, Artisan Recognition of Prior Learning (ARPL), and trade test application 

Science, Technology, Engineering and 

Mathematics (STEM) Project 

 

The project is aimed at supporting learners in Further Education and Training (FET) for the improvement of mathematics, 

science, and English in Grades 10, 11, and 12, to enhance their chances of entering universities and universities of technology.  

The other part of the STEM support focuses on public FET lecturer development programmes, to facilitate training of lecturers 

in teaching methodologies in mathematics, science, and engineering-related subjects. The project has 1 950 learners. 

NGO and CBO Project 

 

The project objective is to provide skills development support to NGOs/CBOs linked to merSETA’s scope of coverage, aimed 

at ultimately promoting employability and sustainable livelihoods through skills development using NGOs and CBOs as 

delivery vehicles. Has supported 410 learners across South Africa. 

Black Females in Manufacturing and 

Engineering Management Development 

Programme Project 

The aim of this project is to provide a work-integrated management development programme at NQF L6 and L7 for black 

females earmarked for career progression into middle and senior management. 

Green Skills Development Cooperation 

Agreement 

• merSETA shows evidence of playing a central role in supporting businesses, in particular the manufacturing, engineering, 

automotive, and related industries, in sustainable green skills development through various supported and funded 

programmes. 

• merSETA has entered into a cooperation agreement with the GIZ to focus on the following outcomes: 

• A research agenda to inform the type of support initiatives required, e.g., capacity building and professional development 

in the context of green business processes.  

• Investigating the inclusion of green skillsets in existing qualifications, curricula and learning support materials, as well as 

support of Development Quality Partners (DQPs) in the QCTO domain to embed green skills in new qualifications. 

• Promoting clean and lean manufacturing. 

• Promoting green skills development.  

Learnerships 

 

• Supports 12-24-month learnerships in the following areas: 

o Air conditioning technology 

o Refrigeration technology 

o Electrical 

o Installation and maintenance of air conditioning units 

o Automotive air conditioning 

o Duct erection 

o Pipework 
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Programmes Description 

o Scaffolding 

o Welding 

o Millwrights 

o Fitters and turners 

o Riggers 

o First aid 

o Fire fighting 

o Refrigeration mechanic 

o Domestic refrigeration 

o Ventilation 

o Marketing 

o Social sciences 

o Supply chain 

o Call centre 

o Finance 

o Graphic design 

o Business administration 

o Office administration 

o Financial management 

o IT 

• Employers are workplace approved and are required to meet the pre-registration criteria. 

• Training providers are accredited to provide the chosen learnership by merSETA’s Education and Training Quality 

Assurance (ETQA) body. 

• Employers fund the learnership, through grants obtained from merSETA. 

• The merSETA Quality Assuror is called to undertake moderation of the assessment, and internal moderation must be 

undertaken by the provider. 

 

Table 14.2 shows the current and planned skills development initiatives in the MMSS by government departments across the provinces.   
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Table 14.2: Current and planned skills development initiatives  

Government initiatives Programmes 

The Marine Chamber  Projects: 

• World Maritime University: Four maritime professionals received full scholarships to study the master’s programme in Maritime 

Affairs at the World Maritime University in Malmo, Sweden. 

• Northlink College: The training of 30 artisans (boilermakers, fitters and turners, and electricians) under the Centre of 

Specialisation initiative. 

• eThekwini Maritime Cluster: The implementation of a work readiness programme for 50 unemployed graduates. 

• Robben Island Museum: The training of 10 cadets (navigation and engineering) on the Robben Island ferries. 

Operation Phakisa  The vision is to accelerate the sector's GDP contribution and to increase total employment through marine manufacturing repair and 

refurbishment of rigs and ships, with boat building as a focus. 

Skills and capacity building: 

• Train TVET college graduates in an 18-month workplace-based experiential learner programme in scarce and critical trades. 

• Train learners and artisans, semi-skilled workers, and professionals. 

• Targeted career awareness services to attract more persons to the sector. 

The Aerospace Industry 

Support Initiative (AISI): 

An initiative of the DTIC 

A South African government initiative with a specific aim of improving the competitiveness of the local aeronautics, space, defence, 

and marine advanced manufacturing sectors. 

Programmes include: 

Marine Manufacturing, Maintenance and Repairs, and Associated Services Development Programme 

This programme assists suppliers in ship and boat building, maintenance, and repair, and the associated services industry to 

enhance their visibility within local and global supply chains and increase their competitiveness. The programme is divided into two 

interventions, namely support for marine standards and accreditation, and support for technology enhancement. The marine 

standards and accreditation intervention was created to address the need for local companies to supply approved and certified 

products and services to designated public procurement in the ship and boat building industry. The technology-enhancement 

intervention aims to assist suppliers to enter new markets or enhance existing market positions in the marine and related industries 

(AISI, 2022). 

Public Procurement in the Ship- and Boat-Building Industry (current programme) 

This programme provides the industry with relevant tools, support, and responses to sector-specific needs. The exponential growth 

in the participation of various companies has demonstrated the significant benefits the programme has contributed to the sector. 

With 15 contracted beneficiaries, mainly small, medium, and micro enterprises (SMMEs), the programme also aims to strengthen the 

participation of local companies and the development of suppliers to improve competitiveness through localisation of technology and 

capacity. While the central focus of this programme has been on assisting beneficiaries to obtain the relevant standards and 



 

MMSS Skills Audit Report 

75 | P a g e  

 

Government initiatives Programmes 

accreditations to participate in the marine manufacturing and repairs industry, technology enhancement projects are also supported 

as niche capability for the local manufacturing industry (AISI, 2022). 

Industry Development and Technology Support 

The focus of this programme is to advance production innovation such as the use of advanced manufacturing and other Fourth 

Industrial Revolution technologies to build more durable, compact, and efficient products. Access to new and existing processes, 

products, and methods is also facilitated to ensure that beneficiaries develop products and services that enable them to exploit 

multiple market opportunities. Integrators and sub-system suppliers are encouraged to include SMMEs and lower-tier suppliers in 

their supply chains, to enable the continuous transfer of knowledge, expertise, capabilities, and technologies and, in doing so, 

broadening the industrial base (AISI, 2022). 

Marine Standards and Accreditations Intervention (EOL closed 1 March 2022) 

The AISI aims to identify recipients who could benefit from support towards standards and accreditations within the marine industry. 

Support provided to successful companies will address certification and compliance issues, which are currently limiting their ability 

to participate in the marine supply chain. More specifically, assistance may be provided to beneficiaries to obtain marine 

certifications, which will provide new opportunities within the marine industry, or open new markets for existing marine suppliers 

(AISI, 2022). 

DTIC  Supporting existing businesses with the building of prototypes for boat shows: 

• Each programme has a stock of vessels as prototypes to showcase during boat shows to show potential buyers, mostly in the 

USA. However, companies are expected to take on some of the costs as it is expensive to move the boats to boat shows, which is 

not always possible due to the exorbitant costs involved. 

• DTIC programmes are not start-up programmes, due to the high financial risk.  

• DTIC provides support to industrialisation in the marine manufacturing sector: The challenge experienced is that South Africa has 

become an importing economy. South Africa should be producing locally to realise beneficiation in the country. The aim is to reach 

a point where South Africa produces and exports finished products. The DTIC supports black industrialists, but the challenge is 

that the required skills are lacking.  

• Opportunities to expand the marine sector market internationally through exports.  

• The recommendation is to focus on value creation in the sector to grow the export market; hence the various programmes 

introduced to support local manufacturing. 

• Participation in the mainstream economy – programmes to support SMMEs in South Africa are prevalent. 
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15.  IMPLEMENTATION PLAN BASED ON THE RECOMMENDATIONS 

Table 15.1 presents an implementation plan guided by the recommendations derived from 

this study. These recommendations require that all stakeholders in the sector play their 

part and be fully aware that they do so in the bigger scheme of the effort, which is, mainly, 

the alignment of skills development to skills demanded by the sector.  
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Table 15.1: Implementation plan 

Focus area Finding Recommended plan of action 

Transformation Progress has been made from a 

transformation perspective (two large 

shipping companies are 100% black owned); 

however: 

- Still male dominated 

- Difficult industry for women and disabled 

persons due to its nature  

- Youth not being absorbed by the industry 

- Communicate careers where women can be employed, e.g., sanding, finishing, composite 

layups, and management and supervisory positions 

- Partner with the DTIC/other government departments to support entrepreneurship in the 

sector – starting at the school level 

Career guidance  - Industry has a low profile 

- Low awareness of careers in the MMSS 

sector 

 

- Promote awareness of the Dive In website developed by SAIMI (www.divein.co.za) 

- Partner with the DHET and/or other forums (e.g., schools/principal forums, etc.) to promote 

awareness of maritime high school subjects (e.g., English, mathematics, physics, nautical 

science, and maritime economics) 

- SAIMI to participate in school career fairs and to actively promote careers in marine 

manufacturing 

- SAIMI to partner with the requisite stakeholders (TVET colleges, the DHET, etc.) to promote 

trade school qualifications that are required in marine manufacturing 

- Partner with the industry to have “job shadow” opportunities, profiling jobs/careers within 

marine manufacturing, etc. 

There is a shortage of artisanal skills in the 

sector 

- Develop campaigns to drive awareness and increasing prestige around trade/artisanal 

qualifications and careers 

- Create awareness of trade skills required in marine manufacturing careers (e.g., 

boilermakers, composite workers, marine electricians, mast builders, etc.) 

Skills/knowledge transfer Ageing (skilled) workforce - Introduce an MMSS mentoring programme where knowledge and skills sharing is incentivised 

-   Industry and education/training institutions to meet to find a way to use skilled retirees as 

lecturers at colleges or other ways to transfer knowledge to both emerging managers and the 

younger generation within the sector 

Skills: Capacity and 

development  

Difficult to establish an accurate status of 

skills requirements in the sector as no 

consistent reporting frameworks are available  

Introduce (and incentivise) a system via merSETA to track: 

- movement of staff and  

- the training that takes place in the industry 

The hands-on/practical nature of the industry 

(building and repairing vessels) creates a real 

opportunity to provide employment in South 

Africa  

Increase the attractiveness of careers in the MMSS by: 

- Offering training in areas where jobs are available, such as carpentry, deck fitting, composite 

infusion skills, marine engineering, etc. 

Review the targets of Operation Phakisa: Set targets that match the needs of the sector  
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Focus area Finding Recommended plan of action 

There are a variety of educational/learning 

institutions that offer a wide range of courses 

and skills 

- Where courses are not accredited, SAIMI must partner with the requisite stakeholders to try 

to facilitate the accreditation of such courses 

- Educational/learning institutions should streamline processes to facilitate a more efficient 

accreditation/certification process 

Provide supervisors and foremen with supervisory/management skills  

Youth/new entrants are struggling to adapt to 

the workplace 

Develop and introduce a sector-focused work readiness programme to assist new entrants to 

adapt to the workplace and the industry 

“Stop the Brain Drain”: Artisans, technicians 

and engineers are often forced to leave the 

country due to limited employment 

opportunities 

Offer training in scarce and critical skills, in numbers needed by the sector:  

- Engineering/technical skills 

- Artisans 

- Supervisors/foremen 

Partner more rigorously with the industry in terms of apprenticeships, learnerships, and 

experiential training. 

TVET colleges are not effectively meeting the 

needs of the sector from either a capacity or a 

skills perspective 

Engage with the DHET on how to ensure that TVET colleges are equipped and enabled to meet the 

skills requirements of the sector 

Green technologies: There is an opportunity 

for South Africa to take the lead on the 

continent and become the expert in green 

technologies  

Partner with educational institutions, the DHET, and industry to develop training material and 

offer experiential training opportunities 

Training/upskilling of 

lecturers/educators  

There is a lack of suitably qualified academics 

to offer academic programmes at universities 

- Incentivise/formalise knowledge sharing within the sector to ensure that lecturers are 

suitably trained and up to date from a knowledge perspective 

- Incentivise senior, possibly retiring, engineers to take up positions within educational 

institutions 

There is evidence of misalignment between 

industry minimum requirements as a qualified 

practitioner/engineer (Certificate of 

Competency) and academic institutions’ 

minimum requirement for a lecturing position, 

which is at the master’s level 

Formalise and strengthen engagement between industry and educational institutions to ensure 

alignment in terms of:  

- Qualifications 

- Experience and RPL 

- Relevance of curriculum content 

There is little marine manufacturing 

specialisation in the training courses offered – 

engineering/technical or artisans 

 

- Engage in conversations with trade schools/TVET colleges to investigate the feasibility of 

introducing courses with marine manufacturing specialisation  

- Work with the DHET/DTIC to investigate how cross-sector industry knowledge can be shared 

(e.g., between the aeronautical and nautical/marine environments) and understand how they 

are developing industry-specific capability and capacity 
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Focus area Finding Recommended plan of action 

- Perhaps create centres of excellence in marine manufacturing where specialised marine-

related skills could be taught 

- Conduct a review to understand capacity vs the take-up of apprenticeships  
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16.  MAPPING OF SUPPLY AND DEMAND OF SKILLS 

Annexure A summarises the scarce skills, future skills, and OIDs on the one hand against 

the effort that education and training institutions are providing on the other hand.  

Annexure A1 shows where education and training effort must be expended, per MMSS 

category, to close the skills gap experienced by the MMSS. A review of the scarce and 

future skills required in the MMSS shows a common theme. Almost all the skills required 

are available in the market, although some of them are available only at the "generic" level. 

This scenario is not necessarily a bad position for the sector, as it provides a sound base 

from which to develop specialised skills and competencies. 

It is critical to realise that the consolidated priorities (as indicated by count in the annexure) 

differ from the priorities of the individual categories. Most of the OIDs fall within Category 

1: Vessel construction and repairs, with the skill cluster being engineering and design, trade 

and artisanal skills, and specialist knowledge in equipment. Maritime regulatory, risk, and 

compliance specialists, technical and business consultants, and events managers are also 

OIDs. It is interesting to note that although parts manufacturing is a priority of Operation 

Phakisa, these roles (components manufacturing and composite materials management 

specialists) have not emerged as OIDs for the future. There is a moderate degree of overlap 

with the skills and OIDs as identified by employers and those identified by educational 

institutions. Institutions have also highlighted the need for management and leadership 

skills development, as well as operational business management skills such as project 

management, entrepreneurship, and risk management. They have also highlighted the 

need for both general and sector-specific (marine) technology and software training. 

Continued engagement between educational institutions and key stakeholders in the 

industry is encouraged to ensure that there is alignment between the demand and supply 

of industry-related skills. 

17.  CONCLUSION 

The MMSS Skills Audit has been concluded. The outcomes show that South Africa is in good 

stead to become a beacon in the MMSS. However, a lot of work still needs to be done. The 

study covered the demand element of the sector (the employers), as well as the supply 

element of the sector. The outcomes of this study highlighted that there is a need for both 

the demand and the supply sides of skills to continue working together to foster strong 

alignment between skills demanded and skills supplied. This alignment is critical when 
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developing training and curricula in TVET colleges, private sector institutions, and 

universities. Such a close engagement will also expose any critical, scarce, and future 

skills long before they become a challenge in the delivery of value in the chain.  

In conclusion, this study would like to highlight and reiterate two critical aspects: the first 

being the awareness aspect, and the second being the sharing of study outcomes aspect. 

Even though initiatives such as Dive In are in place to guide tomorrow’s employees on how 

to enter the sector, it is the promotional activities of these initiatives that will make the 

effort bear greater required outcomes. Students from secondary schools need to be 

orientated around the employment needs of the sector, and the roles and opportunities 

that are available in the sector. Today’s youth have become more discerning than ever, 

drawing from an increased number of sources to guide them in career choices through the 

emergence of the Fourth Industrial Revolution. It is therefore true that they grapple with 

career issues long before they leave school, which is the most opportune time for SAIMI 

to make the students aware of efforts such as Dive In. Sharing of study outcomes or 

feedback is extremely important when it comes to nurturing and managing relationships 

with sector employees and other sector stakeholders. Indeed, it encourages them to 

participate in future studies. SAIMI, through its associative stakeholders, is therefore 

encouraged to continue providing study feedback to employers so that they realise that 

their views are considered.  
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ANNEXURE A 

ANNEXURE A1: Mapping OID to scarce skills and training required 

Category  Skills 
Scarce 

count 

Future 

count 
OID 

OID 

count 

Scarce skills (as provided by education 

institutions) 

Training requirement 

(as provided by 

education institutions) 

Category 1: 

Vessel 

construction 

and repairs 

C1 Engineering and 

design 

1 1 Naval architects  3 Marine architects  Engineering design 

skills 

              Yacht and boat designers   

          Naval and marine 

engineers 

3 Engineers with marine engineering 

specialization 

  

              Yacht and boat builders   

  C1 Trade and 

Artisanal  

1 1 Electrical wiring 

specialists  

3     

          Marine painters 3     

          Tool and die/pattern 

makers 

3     

        
 

Quality Assurance 

Specialist - Component 

manufacturing 

1     

          Quality Assurance 

Specialist - Materials 

management  

1     

  C1 Specialist 

knowledge – in 

equipment 

1 1 Hoses and pipes 

specialist 

4     

          Uses of hand tools 4     

          Boat building assembly 

liners 

4     
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Category  Skills 
Scarce 

count 

Future 

count 
OID 

OID 

count 

Scarce skills (as provided by education 

institutions) 

Training requirement 

(as provided by 

education institutions) 

Category 2: 

Suppliers of 

materials 

and 

machinery 

C2 Technical and 

business 

consulting 

3 3 Technical and business 

consultants 

3   Project management  

  C2 Specialised 

recruitment 

2   
 

      

  C2 Business 

development/sale

s and marketing 

and IT Support 

1 2 Sales and 

marketing/business 

development   

2     

Category 3: 

Procurement 

of Marine 

equipment 

and 

Accessories 

C3 Materials 

procurement 

1   Procurement specialists 1     

  C3 Promotion of local 

entrepreneurship 

1 
 

Entrepreneurs  1   Entrepreneurship 

  C3 Knowledge of 

procurement 

systems 

1 
 

        

  C3 Strategic planning 

/Operational 

planning/Workfor

ce 

planning/Operatio

ns 

management/Risk 

management/Qual

ity Management  

  1 Strategic planners 1     

    
 

  
 

Risk management 

specialists 

1     
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Category  Skills 
Scarce 

count 

Future 

count 
OID 

OID 

count 

Scarce skills (as provided by education 

institutions) 

Training requirement 

(as provided by 

education institutions) 

          Maritime regulatory, risk, 

and compliance 

specialists 

4     

Category 4: 

Consumer 

goods and 

services 

C4 Cross-sector 

knowledge 

sharing 

3 1         

  C4 Events 

management 

  2 Event managers 3     

                  

Category 5: 

Business 

goods and 

services 

C5 Business 

education and 

training 

1   Business education and 

training specialists 

2 Management and leadership for ship/vessel 

management  

  

              Safety, health, and environment training   

    Technology-

related training  

  1 CAD draftsmen 2   Technology training 

          CAD software specialists 2   Marine technology 

and software training  

          AI and robotics specialists 2     
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ANNEXURE A2: Bridging the gap between scarce skills and existing qualifications 

Category  Scarce Skills (Top 3) Qualification Institution Comments 

Category 1: 
Vessel 
construction and 
repairs 

1. Engineering and 
design 

BEng (Mech); BEng (Electrical); BEng (Civil); BEng 
(Mechatronics) 

Stellenbosch University, UCT, Wits, UP,  Not marine engineering specific  

      Bachelor’s degree Marine Engineering (NQF L7) Cape Peninsula University of 
Technology (CPUT) 

  
      Bachelor: Marine Engineering (Extended) (NQF L7) 

(CHE accredited) 
  

      Marine Engineering (NQF L7) Durban University of Technology (DUT)   
      Advanced Diploma in Marine Engineering (CHE 

accredited) 
  

      Bachelor of Engineering Technology in Marine 
Engineering (NQF L7) 

Nelson Mandela University (NMU)   

      Basics of ship design Transnet Maritime School of Excellence   

  2. Trade and artisanal  Boat builder and Repairer (Boat Builder) NQF L2-4  False Bay College Marine manufacturing focused 
      Boat Builder and Repairer (Ship Builder) NQF L2-4  False Bay College Marine manufacturing focused 

      Boilermaker TVET College (NQF L3,4,5) Not Marine Manufacturing Specific 
      Carpenter 
      CNC Milling Machinist 
      CNC Turning Machinist 
      Diesel Electrical Fitter 
      Diesel Fitter 
      Diesel Mechanic 
      Electronics 
      Engineering Pattern Maker 
      Heavy Duty Hydraulic and Pneumatic Repairer 
      Lathe Operator 
      Marine Electro-Technical Officer 
      Millwright, Tooling CAD Operator 
       
      

 

      (This list may not be exhaustive. There may be other OC’s that are also relevant but have not 
been included) 

  

  3. Specialist 
knowledge – in 
equipment 

BEng (Mech); BEng (Electrical); BEng (Civil); BEng 
(Mechatronics) 

Stellenbosch University, UCT, Wits, UP,  Not Marine Engineering specific  

    
 

Diesel Mechanic TVET College (NQF L3,4,5) 
    

 
Bachelor’s degree Marine Engineering (NQF L7)   
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Category  Scarce Skills (Top 3) Qualification Institution Comments 

    
 

Bachelor: Marine Engineering (Extended) (NQF L7) 
(CHE accredited) 

Cape Peninsula University of 
Technology (CPUT) 

  

Category 2: 
Suppliers of 
materials and 
machinery 

1. Technical and 
business consulting 

BEng (Mech); BEng (Electrical); BEng (Civil); BEng 
(Mechatronics) 

Stellenbosch University, UCT, Wits, UP,  Not marine engineering specific  

      Bachelor’s degree Marine Engineering (NQF L7) Cape Peninsula University of 
Technology (CPUT) 

  
      Bachelor: Marine Engineering (Extended) (NQF L7) 

(CHE accredited) 
  

      Marine Engineering (NQF L7) Durban University of Technology (DUT)   

      Advanced Diploma in Marine Engineering (CHE 
accredited) 

  

      Bachelor of Engineering Technology in Marine 
Engineering (NQF L7) 

Nelson Mandela University (NMU)   

      MBA or similar GIBS, UCT Business School, Wits 
Business School 

Transferable skill. Available in the 
market 

  2. Specialised 
recruitment 

General recruitment training/experience and 
marine manufacturing sector knowledge  

    

  3 Business 
Development/sales 
and marketing and 
IT Support 

Diploma – Business and Management Science  Cape Peninsula University of 
Technology (CPUT) 

Transferable skill. Available in the 
market 

      Advanced Diploma – Business and Management 
Science  

      Post Graduate Diploma – Management and 
Business Science 

Category 3: 
Procurement of 
marine 
equipment and 
accessories 

1. Materials 
procurement 

Procurement and contract law certification  UCT Online, Udemy, Various others. 
Material product knowledge   

Not Sector Specific (Sector and 
product specific knowledge only 
gained through experience) 

  2 Promotion of local 
entrepreneurship 

Advanced Diploma – Business and Management 
Science  

Cape Peninsula University of 
Technology (CPUT) 

Transferable skill. Available in the 
market 

      Postgraduate Diploma – Management and 
Business Science 

  3 Knowledge of 
procurement 
systems 

 

System specific knowledge   
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Category  Scarce Skills (Top 3) Qualification Institution Comments 

Category 4: 
Consumer goods 
and services 

1. Technical and 
business consulting 

BEng (Mech); BEng (Electrical); BEng(Civil); 
BEng(Mechatronics) 

Stellenbosch University, UCT, Wits, UP,  Not marine engineering specific  

      Bachelor’s degree Marine Engineering (NQF L7) Cape Peninsula University of 
Technology (CPUT) 

  
      Bachelor: Marine Engineering (Extended) (NQF L7) 

(CHE accredited) 
  

      Marine Engineering (NQF L7) Durban University of Technology (DUT)   
      Advanced Diploma in Marine Engineering (CHE 

accredited) 
Durban University of Technology (DUT)   

      Bachelor of Engineering Technology in Marine 
Engineering (NQF L7) 

Nelson Mandela University (NMU)   

      MBA or similar GIBS, UCT Business School, Wits 
Business School 

  

  2. Specialised 
recruitment 

General recruitment training/experience and 
marine manufacturing sector knowledge  

    

  3. Cross-sector 
knowledge sharing 

No specific qualification necessary      

Category 5: 
Business goods 
and services 

1. Business education 
and training 

MBA or similar For example, GIBS, UCT Business 
School, Wits Business School 

  

  2. Technical and 
business consulting 

BEng (Mech); BEng (Electrical); BEng (Civil); BEng 
(Mechatronics) 

For example, Stellenbosch University, 
UCT, Wits, UP,  

Not marine engineering specific  

      Bachelor’s degree Marine Engineering (NQF L7) Cape Peninsula University of 
Technology (CPUT) 

  
      Bachelor: Marine Engineering (Extended) (NQF L7) 

(CHE accredited) 
  

      Marine Engineering (NQF L7) Durban University of Technology (DUT)   

      Advanced Diploma in Marine Engineering (CHE 
accredited) 

  

      Bachelor of Engineering Technology in Marine 
Engineering (NQF L7) 

Nelson Mandela University (NMU)   

      MBA or similar GIBS, UCT Business School, Wits 
Business School 

  

  3. Cross-sector 
knowledge sharing 

No specific qualification necessary      
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ANNEXURE A3: Bridging the gap between future skills and existing qualifications 

Category  Future Skills (Top 3) Qualification/Certification Required Institution Comments 

Category 1: 
Vessel 
construction 
and repairs 

1. Technology-related 
training  

Certifications in CAD drafting and software skills, 
various programming and/coding skills; AI  

Various.  Transferable skill. Available in the 
market 

  2. Trade and artisanal  Boat builder and Repairer (Boat Builder) NQF L2-4  False Bay College Marine manufacturing focused 
      Boat Builder and Repairer (Ship Builder) NQF L2-4  
      Boilermaker TVET College (NQF L3,4,5) Not marine manufacturing specific 
      Carpenter 
      CNC Milling Machinist 
      CNC Turning Machinist 
      Diesel Electrical Fitter 
      Diesel Fitter 
      Diesel Mechanic 
      Electronics 
      Engineering Pattern Maker 
      Heavy Duty Hydraulic and Pneumatic Repairer 
      Lathe Operator 
      Marine Electro-Technical Officer 
      Millwright 
      Tooling CAD Operator 
       

      (This list may not be exhaustive. There may be other OC’s that are also relevant but have not 
been included) 

  

  3. Engineering and 
Design  

BEng (Mech); BEng (Electrical); BEng (Civil); 
BEng(Mechatronics) 

Stellenbosch University, UCT, Wits, UP,  Not marine engineering specific  

      Bachelor’s degree Marine Engineering (NQF L7) Cape Peninsula University of 
Technology (CPUT) 

  
      Bachelor: Marine Engineering (Extended) (NQF L7) 

(CHE accredited) 
  

      Marine Engineering (NQF L7) Durban University of Technology (DUT)   
      Advanced Diploma in Marine Engineering (CHE 

accredited) 
  

      Bachelor of Engineering Technology in Marine 
Engineering (NQF L7) 

Nelson Mandela University (NMU)   

      Basics of ship design Transnet Maritime School of Excellence   

Category 2: 
Suppliers of 
Materials and 
Machinery 

1. Technical and 
business consulting 

BEng (Mech); BEng (Electrical); BEng (Civil); BEng 
(Mechatronics) 

Stellenbosch University, UCT, Wits, UP,  No specific qualifications required. 
Industry/sector knowledge 
advantageous 
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      Bachelor’s degree Marine Engineering (NQF L7) Cape Peninsula University of 
Technology (CPUT)       Bachelor: Marine Engineering (Extended) (NQF L7) 

(CHE accredited) 

      Marine Engineering (NQF L7) Durban University of Technology (DUT) 

      Advanced Diploma in Marine Engineering (CHE 
accredited) 

      Bachelor of Engineering Technology in Marine 
Engineering (NQF L7) 

Nelson Mandela University (NMU) 

      MBA or similar GIBS, UCT Business School, Wits 
Business School 

  

  2. Business 
development/sales 
and marketing 

Diploma – Business & Management Science  Cape Peninsula University of 
Technology (CPUT) 

Transferable skill. Available in the 
market 

      Advanced Diploma – Business & Management 
Science  

      Post Graduate Diploma – Management & Business 
Science 

  3. Events management Diploma – Business & Management Science  Cape Peninsula University of 
Technology (CPUT)       Advanced Diploma – Business & Management 

Science  

Category 3: 
Procurement 
of Marine 
equipment and 
Accessories 

  Strategic planning 
/Operational 
planning/Workforce 
planning/Operations 
management/Risk 
management/Quality 
Management  

Diploma – Business & Management Science  Cape Peninsula University of 
Technology (CPUT) 

Transferable skill. Available in the 
market 

      Advanced Diploma – Business & Management 
Science  

      Post Graduate Diploma – Management & Business 
Science 

      B.Comm (Business Mgt) UCT, UP, Stellenbosch 

Category 4: 
Consumer 
Goods and 
Services 

1 Events management Diploma – Business & Management Science  Cape Peninsula University of 
Technology (CPUT) 

Transferable skill. Available in the 
market 

      Advanced Diploma – Business & Management 
Science  
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  2 Technical and 
business consulting 

BEng (Mech); BEng (Electrical); BEng (Civil); BEng 
(Mechatronics) 

Stellenbosch University, UCT, Wits, UP,    

      Bachelor’s degree Marine Engineering (NQF L7) Cape Peninsula University of 
Technology (CPUT) 

  

      Bachelor: Marine Engineering (Extended) (NQF L7) 
(CHE accredited) 

Cape Peninsula University of 
Technology (CPUT) 

  

      Marine Engineering (NQF L7) Durban University of Technology (DUT)   

      Advanced Diploma in Marine Engineering (CHE 
accredited) 

Durban University of Technology (DUT)   

      Bachelor of Engineering Technology in Marine 
Engineering (NQF L7) 

Nelson Mandela University (NMU)   

      MBA or similar GIBS, UCT Business School, Wits 
Business School 

Transferable skill. Available in the 
market 

  3 Cross-sector 
knowledge sharing 

No specific qualification necessary      

Category 5: 
Business 
goods and 
services 

1 Specialised 
recruitment 

General recruitment training/experience and 
marine manufacturing sector knowledge  

    

  2 Technical and 
business consulting 

BEng (Mech); BEng (Electrical); BEng (Civil); BEng 
(Mechatronics) 

Stellenbosch University, UCT, Wits, UP,    

      Bachelor’s degree Marine Engineering (NQF L7) Cape Peninsula University of 
Technology (CPUT) 

  
      Bachelor: Marine Engineering (Extended) (NQF L7) 

(CHE accredited) 
  

      Marine Engineering (NQF L7) Durban University of Technology (DUT)   
      Advanced Diploma in Marine Engineering (CHE 

accredited) 
  

      Bachelor of Engineering Technology in Marine 
Engineering (NQF L7) 

Nelson Mandela University (NMU)   

      MBA or similar GIBS, UCT Business School, Wits 
Business School 

  

  3 Business 
development/sales 
and marketing 

Diploma – Business & Management Science  Cape Peninsula University of 
Technology (CPUT) 

Transferable skill. Available in the 
market 

      Advanced Diploma – Business & Management 
Science  

      Post Graduate Diploma – Management & Business 
Science 
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