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CAREERS IN THE WORLD 
OF WATER (A-Z)

Commerce and management sciences
Accountancy • Business sciences • Economics and finance • Law • Governance

Data science & computational thinking
Computer science and applied mathematics

 Engineering and the built environment
Architecture and planning • Civil and environmental engineering • Chemical and metallurgical 
engineering • Construction economics and management • Mining engineering •  
Electrical and information engineering • Mechanical, industrial and aeronautical engineering 

Health sciences
Anatomical sciences • Clinical medicine • Oral health sciences • Pathology • Physiology • 
Public health • Therapeutic sciences

Sciences
Animal, plant and environmental sciences • Chemistry • Geography, archaeology and 
environmental sciences • Geosciences • Mathematics • Molecular and cell biology • Physics • 
Statistics and Actuarial Science 

Law

Humanities and social sciences
Arts • Education • Human and community development • Literature, language and media • 
Social sciences

Green 
Career

Tradesperson 
or artisan

Careers in high demand
*High demand    **Higher demand    

***Highest demand

Technical or practical career; tradesperson and artisan

CATEGORISATION OF CAREERS FEATURED IN THIS PUBLICATION

An asterisk (*) after the name of a career listed as a specialisation or related occupation indicates that this 
career is described more fully elsewhere in this guide. (For a list of careers, consult the Index.)
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ACCOUNTANT

Accountants have one of the most critical roles in any 
business or organisation – they keep track and record 
the flow of money. They are involved in all essential 
areas of business, such as accounting, strategic business 
planning, information technology and financial 
management.

Accountants record transactions and use summarised 
information to communicate financial information. Their 

financial reports are used by investors, management, 
entrepreneurs, lenders, economic analysts and 
government bodies for matters relating to decision-
making and planning. 

Most financial managers start their careers as 
accountants, financial accountants or auditors, and 
only become financial managers after gaining years of 
experience.

Accountants use their numerical, analytical, statistical and management skills to maintain 
reliable accounting and financial systems and advise businesses on various financial matters.
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planning of projects continuously. Management 
includes administration, secretarial, financial and various 
other facets of business management. 

WHAT DO ACCOUNTANTS DO?

•	 Process and maintain financial information for 
decision-making purposes

•	 Maintain accurate and reliable financial records
•	 Compile, analyse and perform financial audits
•	 Identify assets, liabilities, and capital to prepare a 

balance sheet, statements and other reports
•	 Assist with strategic planning to control costs
•	 Provide recommendations on investment 

opportunities
•	 Ensure adherence to legislation and relevant 

regulations
•	 Interact with internal and external auditors in 

completing audits
•	 Prepare and review budgets, revenue, expenses, 

payroll entries, invoices, and other accounting 
documents

•	 Advise management to enable them to make 
informed business decisions

•	 Evaluate financial performance
•	 Monitor spending and financial control 
•	 Provide financial advice
•	 Prepare financial statements

RELATED CAREERS

•	 Actuary 
•	 Financial analyst, valuer and appraiser 
•	 Taxation specialist 
•	 Economist* 
•	 Stockbroker 
•	 Banker
•	 Risk manager 
•	 Investment analyst 
•	 Treasurer 

•	 Chartered accountants work in all business and 
finance fields, in public practice, the private sector, 
and in government.

•	 Cost accountants collect, analyse, summarise 
and evaluate products, manufacturing and other 
processes.

•	 Financial accountants advise about planning and 
prepare financial statements for decision-makers.

•	 Financial managers prepare company accounts 
and financial reports and give information about 
the money needed to run a business.

•	 Auditors examine the accounting records of a 
business, certifies them as being correct and offers 
financial advice.

•	 Credit controllers open new accounts for 
clients, monitor their payment, and investigate 
the creditworthiness of those who apply to open 
accounts.

•	 Bookkeepers keep financial records, and compute, 
classify and verify the information.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

Cost accounting: It includes the calculation of 
expenses and the implementation and development of 
cost-accounting measures.

Taxation specialist: A tax specialist advises on tax-
related matters.

Computer science: This field comprises the 
development and implementation of electronic 
information processing programs, the planning of 
financial models, and giving advice about hardware and 
software purchases.

Planning and management: Planning is an important 
management function. Accountants must carry out 
planning forecasts, feasibility studies and the financial 
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Sciences; Accounting, Cost and Management 
Accounting

Additional professional qualifications
•	 Professional qualification: Chartered Certified 

Accountant; Chartered Management Accountant
•	 Chartered Accountant: Auditing; Financial 

Management

Learnerships
•	 Chartered Certified Accountant, offered by the 

Association of Chartered Certified Accountants
•	 Certified Accounting Technician
•	 Certificate: Local Government Accounting
•	 Chartered Management Accountant
•	 Postgraduate diploma: Professional Accountant 

in Business and Postgraduate Diploma: Professional 
Accountant in Practice offered by the South African 
Institute of Professional Accountants

Graduate development programmes
Postgraduate diplomas are awarded to students 
with bachelor’s degrees and who have fulfilled 
the requirements of honours, master’s or doctoral 
programmes, or to those who have passed the 
examinations set by professional bodies.

BANKSETA development programme – the International 
Executive Development Programme complements 
the executive development programmes offered by 
employers in the sector

FASSET development programme – facilitate skills 
development and transform the financial and 
accounting sector

To practise as a chartered accountant – a CA(SA) – you 
need a bachelor’s degree plus an Honours degree 
or a certificate in accounting theory to enter into 
articles of clerkship for three years while working 

•	 General manager
•	 Business advisor 
•	 Internal auditor 
•	 Accountant clerk

HOW TO BECOME AN ACCOUNTANT

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Good aptitude for mathematics
•	 Integrity
•	 Ability to work accurately and convey 

recommendations clearly
•	 Logical, intelligent and able to make sound 

judgements
•	 Good social and communication skills
•	 Analytical and strategic thinking skills

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BCom: Accounting; Accounting Sciences; Financial 

Accounting; Information Systems
•	 BAdmin: Public Management and International 

Relations: Public Administration and Local 
Government

•	 Bachelor of Accounting Science (BAccSC) 

Certificates and diplomas
•	 Higher certificate: Small Business Financial 

Management; Office Administration; Business 
Accounting; Accounting Sciences; Accounting 
Practices

•	 National diploma: Accounting; Cost and 
Management Accounting; Internal Auditing

•	 Diploma: Financial Accounting; Accounting 

www.bankseta.org.za
www.fasset.org.za
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means there is a substantial demand for those skilled in 
accountancy. 

WHERE CAN I FIND OUT MORE?

•	 Association for the Advancement of Black 
Accountants of Southern Africa (ABASA)

•	 Chartered Association of Certified Accountants 
(ACCA)

•	 Chartered Institute of Management Accountants 
(CIMA)

•	 Financial and Accounting Services Sector Education 
and Training Authority (FASSET)

•	 Independent Regulatory Board for Auditors (IRBA)
•	 South African Institute of Chartered Accountants 

(SAICA) 
•	 South African Institute of Professional Accountants 

(SAIPA)

for a firm of accountants. You also need to pass the 
Public Accountants and Auditors Board final qualifying 
examination, apply to the South African Institute of 
Chartered Accountants for membership and register 
with the Public Accountants and Auditors Board.

Professional bodies
Membership of a professional body is not a legal 
requirement to practice as an accountant. Note that 
the professional designations listed below are linked to 
membership of the various professional bodies. Also, 
note that some employers may also require you to be a 
member of a professional body.

WHO WILL EMPLOY ME?

The list includes the government and the private sector. 
Every company has a finance department, which 

www.abasa.org.za
www.accaglobal.com/africa/en.html
www.cimaglobal.com/Our-locations/Africa/South-Africa
www.fasset.org.za
www.irba.co.za
www.saica.co.za
www.saipa.co.za
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ADMINISTRATOR

Administrators and clerks do all the general office work 
that help other professional staff and managers to do 
their jobs. 

Depending on your level of training, you could be in 
charge of a company’s administration, or you could 
become an office manager, bookkeeper, cashier, 
personal assistant, secretary or receptionist.

Administrative managers perform a broad range of 
duties in virtually every sector of the economy. They 
coordinate and direct support services to organisations 
as diverse as insurance companies, computer 
manufacturers and government offices. 

SOME OPPORTUNITIES IN THIS 
FIELD

•	 Project managers and coordinators play the lead 
role in planning, executing, monitoring, controlling 
and closing projects. They are accountable for the 
entire project scope, project team, resources and 
the success or failure of the project.

•	 Administration managers perform a range of 
duties in virtually every sector of the economy, 
coordinate and direct support services to 
organisations as diverse as insurance companies, 
computer manufacturers and government offices.

•	 Company secretaries carry out the legal duties 
of a business, such as keeping records and taking 
charge of the company’s administration.

•	 Finance clerks make entries in cash books, journals 
and ledgers for the financial records.

•	 Personnel clerks support the human resources 
manager* by keeping staff records, reports, 
regulations, and manuals up to date.

•	 Stores clerks help with purchasing and controlling 
stock such as stationery, furniture and other 
company equipment.

WHAT DO ADMINISTRATORS DO?

•	 Develop, review and negotiate variations to 
contracts, programmes, and services

•	 Manage the paperwork associated with 
programmes and projects, and with services 
provided

Administrators plan and undertake the administration of organisational programmes, special 
projects and support services.
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Degrees
•	 BA: Government, Administration and Development
•	 BComm: Management; Business Management; 

Information Systems
•	 BBusAdmin: Information Management
•	 BAdmin: Public Management and Administration; 

Business Management; Public Management and 
International Relations; Public Administration

•	 BCom (Law)

Certificates and diplomas
•	 Diploma: Advanced Management; Business 

Administration; Administrative Management; Public 
Administration and Management

•	 Advanced diploma: Applied Management
•	 Postgraduate diploma: Business Administration; 

Public Management; Project Management

Learnerships
In-service training

WHO WILL EMPLOY ME?

Businesses • Government departments • Universities 
and training institutions • Large industrial organisations • 
Local authorities • Research organisations • Commercial 
firms • Engineering and consulting firms • Agricultural 
sector • Food and beverage sector • Entrepreneurs

WHERE CAN I FIND OUT MORE?

•	 Institute of Business Studies
•	 Institute of Administration and Commerce
•	 Financial and Accounting Services Sector Education 

and Training Authority (FASSET)
•	 Services SETA (SSETA)
•	 The Institute of Chartered Secretaries and 

Administrators

•	 Work with project managers, architects, 
engineering professionals and business owners 

•	 Oversee the work by contractors and report on 
variations to work orders

•	 Collect and analyse data associated with projects 
and programmes undertaken

•	 Report on outcomes 

RELATED CAREERS

•	 Project administrator 
•	 Business administrator 
•	 Receptionist 
•	 Personal assistant 
•	 Secretary 
•	 Office manager 
•	 Payroll clerk 
•	 Payroll manager 
•	 Customer service manager

HOW TO BECOME AN 
ADMINISTRATOR

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Organisational skills
•	 Good communication and writing skills
•	 Planning skills
•	 Computer literacy skills
•	 An aptitude for figures
•	 Attention to detail

QUALIFICATIONS AND TRAINING 

These include:

https://institute.edu.za/the-institute-of-business-studies-ibs/
https://iacsa.co.za
https://www.fasset.org.za
https://www.servicesseta.org.za
https://www.cgiglobal.org/portfolio/southern-africa
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AGRICULTURALIST

Providing food for South Africa’s growing population is a 
priority. Increasingly, people working in the agricultural 
sector focus on ‘sustainable intensification’ – that is, 
doing more with less. 

There are many careers in agriculture, research, 
project management, forestry, water resources, 
food production, consulting and environmental 
conservation. The business and management side of 
agriculture is also increasingly important. 

SOME OPPORTUNITIES IN THIS 
FIELD

•	 Agriculturists are scientists who specialise in 
improving agricultural production, and may also be 
involved in agricultural research.

•	 Agricultural advisers help and advise farmers, 
agricultural businesses, rural industries, and 
government to produce, process, and distribute 
farm products.

A career in agriculture involves both the theoretical study and practical application of farming 
practices, such as the cultivation of crops.
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•	 Give technical and scientific information to farmers 
and commercial firms that trade in agricultural 
goods and produce

•	 Help farmers to plan and monitor agricultural 
activities, and diagnose, treat and manage problems 
that arise (including weeds and plant diseases)

•	 Develop scientific methods for breeding, caring for 
and managing farm animals

•	 Identify pathogenic microorganisms and insects, 
parasites, fungi and weeds harmful to crops and 
livestock, and assist in devising methods of control

•	 Analyse products to set and maintain standards of 
quality

•	 Train and coordinate the work of technicians and 
fieldworkers

•	 At a senior level you supervise and coordinate 
research teams and prepare funding applications, 
communicate research results, prepare policy advice, 
and help enact government policy

RELATED CAREERS

•	 Agricultural economist 
•	 Meteorologist* 
•	 Animal scientist 
•	 Crop scientist 
•	 Community 

development worker* 
•	 Food security analyst 
•	 Forest scientist 
•	 Nutritionist 
•	 Soil scientist* 
•	 Hydrologist* 
•	 Conservation manager 
•	 Agricultural technician 

•	 Ecologist* 
•	 Plant breeder 
•	 Agricultural engineer* 
•	 Agricultural extension 

officer 
•	 Botanist* 
•	 Horticulturist* 
•	 Agricultural advisor 
•	 Agricultural chemist 
•	 Agricultural technologist 
•	 Agricultural 

entomologist 
•	 Irrigation engineer

HOW TO QUALIFY FOR A CAREER IN 
AGRICULTURE

You will need the following:

•	 Agricultural biotechnologists use techniques 
such as genetic engineering to improve the quality 
and diversity of plant and animal products.

•	 Agricultural extension officers operate as 
facilitators and communicators, helping farmers 
in their decision-making and ensuring that 
appropriate knowledge is implemented to help 
ensure sustainable production.

•	 Agricultural or resource economists apply 
economic principles to managing farms, marketing, 
and natural resource policies.

•	 Agricultural entomologists investigate the 
reasons for insect infestations and research ways to 
control them using integrated pest management, 
biological control, and chemical products.

•	 Agricultural control officers inspect and evaluate 
the quality and standard of agricultural products.

•	 Agricultural managers study agricultural 
economics to increase the managerial efficiency 
of farms to ensure sustainable and profitable 
agricultural production.

•	 Agricultural scientists study farming, investigate 
ways to improve quality and to conserve soil and 
water to make farming more effective.

•	 Agricultural technicians perform tests and 
experiments and provide technical support to assist 
agricultural scientists and technologists in areas 
such as research and production.

•	 Agronomists develop and implement production 
systems so that crop production is maximised 
without harming the environment.

WHAT DO PEOPLE DO WHO WORK IN 
AGRICULTURE?

•	 Study the effects of agriculture on the environment 
by collecting and analysing samples of groundwater, 
soil and plants

•	 Conduct experiments in controlled environments to 
develop better farming methods
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Agribusiness Management; Agricultural Economics 
with Risk Management 

•	 BSc: Agricultural Science; Agriculture; Food Science; 
Agricultural Economics; Agricultural Economic 
Analysis and Management; Forestry and Wood 
Sciences

•	 BScEng: Bioresource Engineering (Agricultural 
Engineering)

•	 BTech: Agriculture; Agricultural Management; 
Animal Health; Agriculture; Forestry; Horticulture; 
Water Care; Animal Production; Crop Production

•	 BA(Hons): Land Reform and Rural Development
•	 BCom(Hons): Agricultural Economics
•	 BAgric(Hons): Extension; Rural Development
•	 BSc(Hons): Agrometeorology; Soil Science
•	 MScAgric: Animal Science; Aquaculture; 

Sustainable Agriculture

Certificates and diplomas
•	 National diploma: Agricultural Extension; Animal 

Health; Community Extension; Rural Development; 
Agricultural Management; Forestry; Horticulture; 
Water Care; Farming Management; Animal 
Health; Animal Production, Plant Production; 
Food and Meat Hygiene; Nature Conservation; 
Analytical Chemistry; Veterinary Technology; 
Food Technology; Viticulture and Oenology; Crop 
Production

•	 Diploma: Agriculture; Agricultural research; 
Engineering Technology; Food Technology; Marine 
Science; Extension; Cellar Technology; Agricultural 
Management; Animal Health; Nature Conservation

•	 Certificate: Agriculture; Forestry; Irrigation; 
Community Agriculture; Animal Welfare; 
Agricultural Extension; Landscape Irrigation; 
Landscaping; Horticulture

•	 Higher certificate: Agriculture; Animal Welfare; Life 
and Environmental Sciences

•	 Advanced diploma: Sustainable Agriculture in 
Rural Development; Agricultural Management; 

SKILLS AND PERSONAL QUALITIES

•	 Good communication and interpersonal skills
•	 Keen interest and knowledge of farming and the 

environment
•	 Mathematical, analytical and scientific aptitude
•	 Creative and analytical thinking
•	 Problem-solving skills

QUALIFICATIONS AND TRAINING

These include:

Degrees 
•	 BAgric: Agribusiness; Management; Plant 

Pathology; Agricultural Economics; Crop Science; 
Soil Science; Agribusiness Management; Extension 
and Rural Resource Management; Agricultural 
Science: Environmental Management; Agricultural 
Production and Management; Animal Production 
Systems; Forestry and Food Science; Plant and Soil 
Science; Viticulture (cultivation and harvesting of 
grapes) and Oenology (study of wine and wine-
making); Agricultural Economics; Agricultural Plant 
Sciences; Plant Pathology; Agricultural Economics 
and Agribusiness Management; Agronomy; 
Biochemistry; Commercial Forestry; Conservation 
Ecology; Crop Science; Crop and Horticultural 
Science; Environmental Microbiology; Food 
Science; Horticulture; Ecology; Soil Science; Water 
Resource Management; Agriculture; Agricultural 
Economics; Engineering

•	 BScAgric: Crop Production Systems; Wildlife 
Management; Agricultural Economics and 
Agribusiness Management; Agricultural and 
Economic Analysis; Agricultural Economic Analysis 
and Management with Food Science

•	 BCom: Agricultural Economics; Agribusiness 
Management; Agricultural Economy and 
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Animal Health; Nature Conservation; Ornamental 
and Landscape Horticulture; Agricultural Extension

•	 Postgraduate diploma: Agricultural Economics; 
Agricultural Extension; Agriculture; Agriculture 
and Rural Engineering; Food Security; Nature 
Conservation; Sustainable Development

Learnerships
•	 Informal training includes a variety of short courses 

for commercial farmers such as financial planning 
and management, and strategic approaches to 
farming success

•	 Short courses for emerging farmers include farm 
management and budgets

•	 Study at an agricultural college does not lead to 
registration as an agriculturalist

AgriSETA offers a detailed list of learning programmes 
and training providers in this sector. 

WHO WILL EMPLOY ME?

Government departments • Research institutions • 
South African Bureau of Standards • Agricultural unions 
• Manufacturers of agricultural products, equipment 
and supplies • Universities, colleges and universities 
of technology • Consulting firms • Food processors 
and manufacturers • Agricultural co-operatives • Large 
farming enterprises • Consultants • Financial institutions 
• Development organisations • Agricultural boards 
and development corporations • Commercial banks • 
Insurance companies • Commercial and manufacturing 
companies • Self-employment (working as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Agricultural Research Council
•	 Agriculture Sector Education Training Authority 

(AgriSETA)
•	 ARC-Institute for Soil, Climate and Water (ARC-ISCW)

www.agriseta.org.za
http://www.arc.agric.za
http://www.arc.agric.za/arc-iscw/Pages/ARC-ISCW-Homepage.aspx
www.agriseta.org.za
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AQUACULTURIST

Aquaculture is the breeding, rearing and harvesting 
of aquatic plants and animals from all types of water 
environments. It entails the cultivation of plants and 
animals, including fish, shellfish, waterblommetjies, 
crustaceans, and even crocodiles. These creatures are 
harvested for food, pets, aquariums, and for restocking 
wild populations.

Many aquaculturists are involved in commercial fish 
farms and specialise in either freshwater or marine 

animals. Aquaculturists usually work as farmers, farm 
managers or technicians.  

WHAT DO AQUACULTURISTS DO?

•	 Plan and manage the operation of hatcheries
•	 Check and maintain water quality 
•	 Plan, direct and control farming operations 
•	 Assist with experiments on nutrition or methods to 

control predators, parasites and other disease- 
causing organisms

An aquaculturist specialises in large-scale aquaculture and fishery products as cash crops.
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•	 Coordinate the selection and maintenance of 
breeding-stock

•	 Monitor aquaculture and fishery market activity 
and plan production and fishing activities to meet 
contract requirements and market demand

•	 Catch and harvest, raise and culture, fish and shellfish 
such as shrimps, clams, lobsters or oysters under con-
trolled conditions for release into fresh or saltwater

•	 Stock ponds, feed fish, monitor water quality, check 
for diseases, harvest fish and maintain equipment

•	 Oversee the selection, training and performance 
of aquaculture or fishery workers and contractors, 
purchasing machinery, equipment and supplies 
such as vessels and nets

RELATED CAREERS

•	 Biologist* 
•	 Ecologist* 
•	 Zoologist* 
•	 Microbiologist* 
•	 Aquatic science 

technician 
•	 Hydrologist* 

•	 Marine biologist
•	  Food scientist 
•	 Oceanographer 
•	 Quality control officer 
•	 Researcher* 
•	 Veterinarian 
•	 Animal scientist

HOW TO BECOME AN 
AQUACULTURIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Ability to identify, analyse and solve problems
•	 Good communication skills
•	 Can work without supervision and accept respon-

sibility
•	 Logical, practical and innovative thinking
•	 Creative and analytical skills
•	 General scientific interest
•	 Enthusiasm and perseverance
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•	 Postgraduate diploma: Aquaculture

Learnerships
On-the-job training

Once you have completed a degree, it is usual to work 
as a trainee or technician to gain practical experience. 

WHO WILL EMPLOY ME?

Aquaculture farms or businesses • Government 
departments (including Department of Environment, 
Forestry and Fisheries) • Private farms • Government fish 
hatcheries • Experimental aquatic farms • Food industry 
• Hatcheries

WHERE CAN I FIND OUT MORE?
 
•	 Agricultural Research Council
•	 AgriSETA
•	 Aquaculture Association of Southern Africa
•	 Department of Science and Innovation
•	 Department of Trade, Industry and Competition
•	 Department of Forestry, Fisheries and Environment
•	 South African Institute for Aquatic Biodiversity

TRAINING AND QUALIFICATIONS 

These include:

Degrees
•	 BScAgric: Animal Sciences 
•	 BSc: Animal Science (with Aquaculture); Marine 

Biology
•	 BTech: Water Care 
•	 MScAgric: Animal Science; Aquaculture; 

Sustainable Agriculture

A Master’s degree is usually needed for managerial 
positions at larger facilities, senior scientist positions at 
large fisheries, or on research projects. With experience, 
aquaculture workers can qualify for positions as 
consultants in private firms or as senior scientists.

Certificates and diplomas
•	 National certificate: Water Care; Nature 

Conservation: Fisheries Resource Management; 
Fisheries Observation: Inshore; Fishing Operations

•	 National diploma: Fisheries Resource 
Management; Water Care; Oceanography

•	 Diploma: Marine Science
•	 Advanced diploma: Marine Science

https://www.arc.agric.za
www.agriseta.co.za
www.aasa-aqua.co.za
www.dst.gov.za
www.thedtic.gov.za
www.environment.gov.za
www.saiab.ac.za
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AQUATIC SCIENTIST 

Aquatic scientists study aspects of the inland and 
marine water environment. These include:

•	 Physical aspects – temperature, available light and 
water movement

•	 Chemical aspects – the organic and inorganic 
composition of water, the importance and role of 
nutrients

•	 Biological factors – including the types, 
migration, distribution, behaviour, environmental 

requirements of the different types of plants, 
bacteria, algae and organisms associated with 
water

•	 Pollution aspects – the occurrence, intensity, 
treatment and control of different types of 
pollution that results in the death of fish, the colour, 
smell and taste of pure water that is affected by the 
excessive growth of certain organisms

An aquatic scientist studies the physical, chemical, biological and ecological aspects of 
freshwater and marine environments.
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Other areas of study include the multi-purpose 
utilisation of inland and coastal waters such as the reuse 
of water for certain activities. Some aquatic scientists 
focus on the cultivation of organisms to manufacture 
chemicals and food, including oyster-cultivation.

Aquatic scientists use advanced technology and various 
methods, such as biological monitoring, chemical 
analysis, and computer models, depending on their 
academic qualifications. In this career, you could also be 
involved in managing water resources, such as water 
storage and supply and the allocation of water for use in 
agriculture and industries.

Aquatic scientists spend time in laboratories and 
the field. The development of new methods and 
procedures forms an integral part of of their projects.
Working time is divided between research in the 
laboratory and field research in a water environment.

WHAT DO AQUATIC SCIENTISTS DO?

•	 Monitor and collect water samples to determine 
water quality, organisms, levels of silt and pollution

•	 Record data and perform experiments in the field 
or a laboratory

•	 Analyse samples in a laboratory and write up the 
results

•	 Develop methods for cleaning water of sewage 
and pollutants

•	 Manage and allocate water resources
•	 Find ways to reuse waste materials
•	 Research new products
•	 Manufacture products through chemical processes 

and reactions (biotechnology)

RELATED CAREERS

•	 Aquaculturist* 
•	 Biologist* 

•	 Marine biologist
•	 Ecologist* 
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Specialisation through postgraduate studies is 
recommended. 

Certificates and diplomas
•	 National diploma: Analytical Chemistry
•	 Diploma: Marine Sciences; Hydrology and Water 

Resources Management

Learnership programmes
The Energy and Water Sector Education and Training 
Authority (EWSETA) offers learning programmes in this 
field. Visit EWSETA’s website for more information.

WHO WILL EMPLOY ME?

Universities • Research organisations and institutes • 
Municipalities • Science councils (including the Council 
for Scientific and Industrial Research) • Government 
departments (including the Department of Water 
and Sanitation and provincial departments for nature 
conservation) • Consulting firms • Private sector 
(including water purification companies) • Self-
employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 AgriSETA
•	 Energy and Water Sector Education and Training 

Authority (EWSETA)
•	 Local Government Sector Education and Training 

Authority (LGSETA)
•	 South African Institute for Agricultural Engineers 
•	 Southern African Society of Aquatic Scientists

•	 Agricultural engineer*
•	 Zoologist* 
•	 Microbiologist* 
•	 Hydrologist* 
•	 Aquatic science 

technician (assists 
scientists and 

researchers in laboratory 
and fieldwork) 

•	 Researcher*  
•	 Limnologist (studies 

inland freshwater 
systems)

HOW TO BECOME AN AQUATIC 
SCIENTIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Keen interest in the natural environment
•	 Scientific aptitude
•	 Good observation skills
•	 Curiosity
•	 Being able to work accurately and take initiative
•	 Having a conservationist attitude
•	 Patience and perseverance

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Biological Sciences; Natural Sciences; 

Biochemistry; Chemistry; Environmental Chemistry; 
Environmental and Water Science; Marine Biology; 
Oceanography; Biology; Zoology; Ecology; 
Biodiversity and Conservation Biology

•	 BTech: Hydrology; Water Care; Analytical 
Chemistry; Chemistry

•	 Bachelor: Hydrology and Water Resources 
Management 

•	 BSc(Hons): Environmental and Water Science; 
Environmental Sciences

www.ewseta.org.za
www.agriseta.co.za
www.ewseta.org.za
www.lgseta.org.za
www.saiae.co.za
www.riv.co.za
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BIOCHEMIST

Biochemistry is a fundamental science, which deals 
with the building blocks and components of living 
organisms, as well as their functioning and physical 
qualities. 

It is a very broad discipline with two main objectives: to 
identify and describe the chemical components of life 
and to discover how these components act and interact 
in processes essential to life. 

Biochemists aim to improve our quality of life by 
understanding living organisms at the molecular level. 
They study the role of individual biomolecules and 
relate this function to its unique structure. 

Biochemists apply their knowledge in fields such as 
medicine, veterinary science, agriculture, forestry, 
horticulture, environmental science and manufacturing. 
They may also be involved in genetics or forensic 
science. Some biophysicists working for energy 

A biochemist studies the chemical and physical principles of living things and biological 
processes, such as cell development, growth and diseases.
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More recently, genetic biology, which is the analysis and 
alteration of genetic material, has become an important 
field.

WHAT DO BIOCHEMISTS DO?

•	 Study the cells of living organisms such as animals, 
plants, and microorganisms, their chemical 
composition and their metabolic processes

•	 Carry out detailed chemical analysis using 
sophisticated instruments and techniques

•	 Observe, research, analyse and interpret results
•	 Study the processes, such as digestion and growth 

of organisms
•	 Manage laboratory teams
•	 Prepare technical reports
•	 Present research findings
•	 Analyse enzymes, DNA and other molecules
•	 Use electron microscopes, lasers and other 

laboratory instruments and computer modelling 
software to determine the structures of molecules

RELATED CAREERS

•	 Microbiologist* 
•	 Zoologist* 
•	 Geneticist •
•	 Botanist* 
•	 Food scientist 
•	 Work in the agriculture 

sector*
•	 Soil chemist 
•	 Chemist* 
•	 Biotechnologist* 
•	 Biologist* 
•	 Pharmacist 

HOW TO BECOME A BIOCHEMIST

You will need the following:

SKILLS AND PERSONAL QUALITIES
•	 An enquiring mind and above-average intelligence
•	 Ability to concentrate well and work accurately
•	 Interest in science, particularly chemistry and 

companies, meanwhile, have made advances in 
developing fuel such as ethanol from plants.

The nature of the work varies with the field of work 
chosen. Some biochemists research new products or 
ways of reusing waste materials. Others try to develop 
better methods for water purification or are involved in 
the control and purification of foods. 

Some biochemists work in industries where products 
are manufactured through chemical processes and 
reactions (biotechnology). Those biochemists work for 
biotechnology companies or divisions work in applied 
research, meaning they are looking to use their findings 
to solve a specific problem.

The difference between biochemists and other types of 
chemists are as follows:

•	 Biochemists study the chemical reactions in living 
materials.

•	 Analytical chemists determine which substances 
are present in a sample and in what quantities.

•	 Industrial chemists apply their chemical 
knowledge to the manufacturing of essential 
products in everyday life.

•	 Inorganic chemists investigate the reactions of 
compounds other than carbon compounds.

•	 Organic chemists study the reactions of 
carbon compounds and the production of new 
compounds.

•	 Physical chemists investigate the fundamental 
aspects of chemical reactions.

•	 Nuclear chemists use the developments made in 
the field of nuclear science.

•	 Theoretical chemists attempt to refine existing 
theories and develop new theories.

•	 Clinical biochemists help to diagnose and 
manage disease through the analysis of blood, 
urine and other body fluids.
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Council (SAMRC) • Food and beverage manufacturers 
• Producers of insecticides, cosmetics and other 
products • Municipalities • Water utilities • Chemical and 
waste-processing industries • Council for Scientific and 
Industrial Research  (CSIR) • Forensic and pathology 
laboratories • Pharmaceutical and biotechnology 
companies and related industries • Universities and 
research institutions • Self-employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Chemical and Allied Industries’ Association
•	 Chemical Industries Education and Training 

Authority (CHIETA)
•	 Institute of Waste Management Southern Africa
•	 South African Chemical Institute
•	 South African Society of Biochemistry and 

Molecular Biology
•	 Water Institute of Southern Africa

biology
•	 Ability and foresight to plan and carry out 

complicated projects
•	 Ability to work independently and as part of a team
•	 Good hand-eye coordination
•	 Analytical thinking skills
•	 Good communication skills

QUALIFICATIONS AND TRAINING 

These include:

Degrees
•	 BSc: Biological Sciences; Biochemistry; Plant 

Sciences; Environmental Microbiology; 
Hydrobiology; Industrial and Applied 
Biotechnology; Biotechnology; Life and 
Environmental Sciences (Biochemistry and Botany); 
Physical Sciences (Chemistry and Biochemistry)

•	 BTech: Biotechnology

Certificates and diplomas
•	 National certificate: Biotechnology; Life and 

Environmental Sciences
•	 Certificate: Biology
•	 National diploma: Biotechnology
•	 Diploma: Biology

Since biochemistry covers such a broad field, an 
Honours degree is recommended. Postgraduate 
study, up to Doctoral level, is needed for high-level 
research and for many management and administrative 
positions.

WHO WILL EMPLOY ME?

Technology-based institutions • Industrial organisations 
• Private sector • Science councils • Hospitals • 
Government departments • South African Bureau of 
Standards (SABS) • South African Medical Research 

www.caia.co.za
www.chieta.org.za
www.iwmsa.co.za
www.saci.co.za
www.sasbmb.org.za
www.wisa.org.za
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BIOLOGIST

Biology is the scientific study of life and living organisms 
and can focus on many facets of life – how an organism 
has come to exist, how it is built, grows, functions and 
what it does or where it lives. 

Biologists may work with life at a microscopic level up 
to the largest living specimens. Most of these scientists 
will specialise during their studies. They tend to study 
ecology, zoology and plant sciences.

In the field of water, their work includes studying natural 
systems and how they are affected by human activities. 

You could specialise in biochemistry, microbiology, 
genetics, botany, zoology, medicine, agriculture, 
biotechnology or as a cellular and molecular biologist.

A biologist studies all aspects of living organisms, as well as the relationships between animals, 
plants and their environment.
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•	 Limnologists study waterways and freshwater 
ecosystems. They conduct chemical analyses 
and take plant and water samples to understand 
impacts on ecology and observe and report on 
freshwater inland ecosystems, such as streams and 
rivers.

•	 Marine biologists study the biology of life in the 
sea, such as saltwater fish and algae. Key areas of 
research include migration patterns and the impact 
of human activity on coral reefs, among others.

•	 Molecular biologists examine the processes of life 
(including where organisms synthesise essential 
chemicals from food, store and generate energy, 
or pass on characteristics genetically). These 
scientists conduct research and experiments on the 
molecular and cellular level to better understand 
cell function. 

•	 Cell biologists focus on how single molecules 
integrated into complex molecular networks work 
in a coordinated manner.

WHAT DO BIOLOGISTS DO?

•	 Study animal and plant life in terms of their origin, 
structure, function and development

SOME OPPORTUNITIES IN THIS 
FIELD

•	 Biotechnologists apply techniques of using living 
organisms, such as bacteria, to perform chemical 
processes (e.g. in the wastewater treatment 
industry), to make products such as animal feed 
or to modify microorganisms, plants and animals. 
Biotechnologists create and improve products 
and processes for agriculture, medicine and 
conservation using biological organisms. They 
study the genetic, chemical and physical attributes 
of cells, tissues and organisms, and identify 
industrial uses for them. This career is described 
further elsewhere in this publication.

•	 Geneticists study genes, including how they 
are inherited, mutated, activated or inactivated. 
These scientists may focus on these events at the 
molecular, organism or population level. Some treat 
people with genetic disorders. Many environmental 
geneticists try to understand how environmental 
factors or exposures interact with genes to cause 
disease. They often study the role that genes play in 
disease and health. You could become a molecular, 
human, animal, or plant geneticist.
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•	 Collect and analyse data related to the 
interrelationships between organisms and the 
environment

•	 Identify and classify species or specimens
•	 Study the genetic, chemical, physical, and structural 

composition of cells, tissues and organisms
•	 Find out how internal and external environments 

influence life processes in animals (including 
humans), plants and other organisms

•	 Study, predict, and learn to manage the effects 
of humans and other influences on natural 
ecosystems (including the effect of sewage plants 
that open close to rivers)

•	 Conduct research projects and prepare related 
reports

•	 Supervise biological technologists, technicians and 
other scientists

RELATED CAREERS

•	 Biological technologist 
•	 Microbiologist* 
•	 Biochemist* 
•	 Botanist* 
•	 Aquatic scientist* 
•	 Zoologist* 
•	 Ecologist* 
•	 Pathologist 

•	 Parasitologist 
•	 Clinical research 

associate 
•	 Healthcare scientist 

(immunologist) 
•	 Plant breeder 
•	 Soil scientist*  
•	 Animal breeder

HOW TO BECOME A BIOLOGIST

You will need the following:

SKILLS AND PERSONAL QUALITIES
•	 Ability to identify, analyse and solve problems
•	 Good communication skills
•	 Can work without supervision and accept 

responsibility
•	 Aptitude for and interest in biology, including soil, 

plants and animals 

•	 Logical, practical and innovative thinking
•	 Creative and analytical skills
•	 General scientific interest
•	 Enthusiasm and perseverance

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Biological Sciences; Plant Science; 

Agricultural Science: Biochemistry; Environmental 
Microbiology; Life Sciences; Molecular and Cellular 
Biology; Microbiology; Genetics; Genetics and 
Developmental Biology; Environmental Science; 
Life and Environmental Science; Biochemistry and 
Cell Biology; Biodiversity and Ecology; Molecular 
Biology and Biotechnology; Human Life Sciences

•	 BTech: Biotechnology; Oceanography
•	 MSc: Biochemistry and Cell Biology

WHO WILL EMPLOY ME?

Government departments • SANParks • Universities 
• Science councils • Water utilities • Research and 
development divisions of large corporations • Research 
councils (including the CSIR) • Research or clinical 
laboratories • Commercial game reserves and zoos • 
Pharmaceutical companies • Self-employment (as a 
consultant)

WHERE CAN I FIND OUT MORE?

•	 Health and Welfare Sector Education and Training 
Authority (HWSETA)

•	 Southern African Society of Aquatic Scientists
•	 South African Council for Natural Scientific 

Professions 
•	 Zoological Society of Southern Africa

www.hwseta.org.za
www.riv.co.za/sasaqs
www.sacnasp.org.za
www.zssa.co.za
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BIOTECHNOLOGIST

Biotechnologists manipulate organisms or components 
of a biological system to create new products or 
processes. They study the physical, genetics and 
chemical characteristics of cells and tissues and explore 
industrial applications of them. 

Biotechnologists are in the business of solving problems 
by pushing the envelope of scientific innovation. 
They work in agriculture, medicine, environmental 
conservation, waste treatment, health care and food 
production. 

Biotechnology is a broad multidisciplinary area defined 
as any technological application that uses biological 
systems, living organisms, or derivatives thereof, to 
make or modify products or processes for specific use. 
Biotechnology has a range of applications in medicine, 
industry, agriculture and the environment.

Biotechnology is an expanding field. Some areas 
of specialisation in this field include molecular 
biotechnology and medical biotechnology. 

Biotechnologists seek to understand and manipulate the basic building blocks of living things, 
and they use the techniques of molecular biology to do so.
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•	 Botanist* 
•	 Aquatic scientist* 
•	 Zoologist* 
•	 Ecologist* 
•	 Pathologist 
•	 Agricultural engineer* 
•	 Plant scientist* 
•	 Environmental engineer* 

•	 Chemist*
•	 Agricultural manager* 
•	 Food scientist and 

technologist* 
•	 Soil scientist* 
•	 Research scientist 
•	 Biologist* 

WHAT DO BIOTECHNOLOGISTS DO?

•	 Study the genetic and physical characteristics of 
cells and organisms

•	 Create products and improve processes in fields 
such as agriculture and medicine

•	 Design and implement research studies
•	 Observe, research, analyse and interpret results
•	 Work with laboratory technicians on research
•	 Set up the laboratory equipment to conduct and 

monitor experiments
•	 Prepare technical reports

HOW TO BECOME A 
BIOTECHNOLOGIST

You will need the following:

SKILLS AND PERSONAL QUALITIES
•	 Complex problem-solving and analytical skills
•	 Ability to concentrate well and work accurately
•	 Deep interest in science, particularly chemistry and 

biology
•	 Teamwork and good communication skills
•	 An investigative mind
•	 Attention to detail
•	 Innovative thinking
•	 Ability to react quickly to any unexpected 

developments or results
•	 Must be a fast learner to keep up with 

technological advances in the field

Molecular biotechnologists aim to correct, modify, 
enhance or exploit specific genetic traits in their target 
organisms for a wide range of practical purposes. 
This includes improving food production, managing 
diseases, and conservation. 

Biotechnologists working in the agriculture sector 
might produce enzymes and preservatives for use in 
food and drink products or genetically modify crops to 
increase yields. 

An environmental biotechnologist might convert 
plants info biofuels. 

A medical biotechnologist will research and produce 
new pharmaceutical drugs and medical treatments.

Biotechnologists doing water-related studies examine 
bacteria isolated from wastewater treatment plants and 
the impact of irrigation water quality on the safety of 
fresh fruits and vegetables.

Many biotechnologists work in a laboratory setting 
assisting scientists and doctors with different types of 
research. Some biotechnologists go out in the field to 
collect data and measure how products or processes 
work in a non-clinical environment. 

It is typical to specialise in a form of biotechnology 
by completing postgraduate studies. Some common 
specialisations include biochemistry, genetics, stem cell 
research, pharmacology and molecular biology. 

Career options in biotechnology include research and 
development positions, regulatory affairs and quality 
assurance, manufacturing, and policymaking. 

RELATED CAREERS

•	 Microbiologist* •	 Biochemist* 
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entry-level jobs in the field. Postgraduate study is 
needed for high-level research and many management 
and administrative positions.

WHO WILL EMPLOY ME?

Biotechnology companies • Universities and research 
institutions • Hospitals • Pharmaceutical, agricultural 
and biotechnology companies • Government 
departments (including the Department of Health 
and the Department of Agriculture, Land Reform and 
Rural Development) • Agriculture and crop production 
companies • Food and drink manufacturers • Self-
employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Agriculture Sector Education Training Authority 
(AgriSETA)

•	 Chemical Industries Education and Training 
Authority (CHIETA)

•	 Health and Welfare Sector Education and Training 
Authority (HWSETA)

•	 South African Society of Biochemistry and 
Molecular Biology

QUALIFICATIONS AND TRAINING 

These include:

Degrees
•	 BSc: Biotechnology; Biochemistry; Molecular 

Cell Biology; Biological Sciences; Environmental 
Microbiology; Chemistry; Life and Environmental 
Sciences (Biochemistry and Botany); Physical 
Sciences (Chemistry and Biochemistry)

•	 BTech: Biotechnology
•	 BSc(Hons): Biotechnology; Microbiology
•	 MTech: Biotechnology

Certificates and diplomas
•	 National certificate: Biotechnology; Life and 

Environmental Sciences
•	 Certificate: Biology
•	 National diploma: Biotechnology; Food Technology 
•	 Specialist diploma: Biology

The level of training and qualification plays an 
important role in determining the type of work 
a biotechnologist can pursue. An undergraduate 
biotechnology degree qualifies graduates for several 

www.agriseta.org.za
www.chieta.org.za
www.hwseta.org.za
www.sasbmb.org.za


57

BOILERMAKER

Boilermakers manufacture and build structures of steel, 
plate and piping. These structures range from boilers for 
steam engines and pressure vessels for power stations 
and petrochemical plants, to mine headgear, bridges 
and oil-drilling platforms.

Boilermakers are responsible for cleaning and 
inspecting boilers to ensure that they work effectively. 
They straighten or reshape bent pressure vessel plates 
or structure parts, using hammers, jacks or torches. They 
also install manholes, handholes, taps, tubes, valves, 

gauges or feedwater connections in drums of the water 
tube boilers, using hand tools.

Because boilers have to last a very long time, a lot of 
work is devoted to maintaining and repairing them. 

Boilermakers work in industrial plants near boilers, vats, 
tanks and other vessels or at the construction site of 
these vessels. In this career, you could also be involved 
in constructing and repairing towers, bridges, girders 
and ships. 

Boilermakers cut, shape and assemble metal sheets to make containers that have to withstand 
pressure.
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QUALIFICATIONS AND TRAINING

These include:

Learnerships
•	 Practical training – apprenticeship with an 

employer that offers in-service training under 
qualified tradespeople or artisans

•	 Theoretical training – qualification at a training 
college or through a correspondence course

•	 A compulsory trade test – to qualify as an artisan 
(set by the Department of Employment and 
Labour).

To become a boilermaker, you should be at least 16 
years old and have a Grade 9 certificate.

WHO WILL EMPLOY ME?

Engineering factories • Construction companies • Mines 
• Iron and steel plants • Railways and shipyards • Sasol • 
Construction companies • Iron and steel plants • Power 
plants • Petroleum refineries • Water treatment plants • 
Self-employment (as an entrepreneur)

WHERE CAN I FIND OUT MORE?

•	 Chemical Industries Education and Training 
Authority (CHIETA)

•	 Construction Education and Training Authority 
(CETA)

•	 Manufacturing, Engineering and Related Service 
Education and Training Authority (MerSETA)

•	 Steel and Engineering Industries Federation of 
Southern Africa 

•	 Southern African Institute of Welding

WHAT DO BOILERMAKERS DO?

•	 Convert blueprints into shop drawings to be 
followed in the construction and assembly of sheet 
metal products

•	 Cut, roll, bend, mould, hammer, and shape metal 
sections and pipes, using hand and machine tools, 
welding equipment and computers

•	 Assemble the parts by welding, riveting and bolting 
them together

•	 Fit pressure gauges, valves and other parts
•	 Finish, clean, polish, file or bath the products in acid 

solutions and paint them
•	 Make and repair boilers, tanks, vats and similar 

containers 
•	 Inspect product quality and installation to ensure it 

conforms to specifications

RELATED CAREERS

•	 Fitter and turner* 
•	 Sheet metal worker 
•	 Boatbuilder 
•	 Welder*

HOW TO BECOME A BOILERMAKER

You will need the following:

SKILLS AND PERSONAL QUALITIES 

•	 Mechanical skills
•	 Be practical and hands-on
•	 Be unafraid of heights or confined spaces
•	 Physical strength and stamina
•	 Problem-solving skills

www.chieta.org.za
www.ceta.org.za
www.merseta.org.za
www.seifsa.co.za
www.saiw.co.za
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BOTANIST

Through the study of plants, botanists can record the 
impacts of human activity on the environment, the way 
plants breed and grow, and the structure and genetic 
makeup of species. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Plant taxonomists identify and classify plants. 
They study plant systematics, chemistry, structure 

and genetics. These scientists usually work 
in herbaria where collected plants are kept, 
collect plant specimens in the field and work in 
laboratories or greenhouses.

•	 Ethnobotanists study how people and regions 
make use of indigenous plants. They research the 
plants traditionally used for food and medicine.

•	 Palaeontologists study fossilised fungi spores 
and plant pollen, and their relationships within an 
environment.

A botanist studies the anatomy, physiology, biochemistry and ecology of plants, fungi and 
other organisms. This includes life at a microscopic level up to entire ecosystems.



WATER@WORK -  A  CAREER GUIDE60

WHAT DO BOTANISTS DO?

•	 Investigate the effects of rainfall, temperature, 
climate and soil on plant growth, from seed to 
mature plants

•	 Grow plants under controlled conditions to find out 
how environmental factors affect them

•	 Study plant chromosomes, cells and tissues
•	 Conduct environmental studies, focusing on plants
•	 Prepare scientific articles and reports
•	 Collaborate with other scientists to develop 

products from plants (including medicines)
•	 Identify, classify, record and monitor plant species
•	 Advise on how to manage the environment and 

conserve wild plants 

RELATED CAREERS

•	 Agricultural scientist* 
•	 Biologist* 
•	 Ecologist* 
•	 Zoologist* 
•	 Microbiologist* 
•	 Food scientist and 

technologist* 
•	 Groundskeeper 
•	 Horticulturist* 
•	 Nature conservationist 

•	 Agronomist 
•	 Researcher* 
•	 Tree surgeon 
•	 Landscaper 
•	 Forestry scientist or 

silviculturist 
•	 Conservationist 
•	 Soil scientist* 
•	 Biotechnologist*

HOW TO BECOME A BOTANIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Keen interest in science 
•	 An inquiring mind
•	 Enjoy studying and observing nature
•	 Able to work independently and as part of a team

•	 Palaeobotanists study ancient plants, using plant 
fossils and pollen found in rocks. Their studies 
often shed light on the historical background of a 
region and provide useful information for studies in 
archaeology and ecology.

•	 Plant physiologists study how plants function 
(including their growth, development, nutrient 
intake and biochemical processes).

•	 Mycologists study the genetic and biochemical 
properties of fungi. These organisms are often 
microscopic and play an important part in food 
cycles in ecosystems. Some areas of mycology 
include medicine (for example, penicillin) and 
food (for instance, beer, wine, cheese and edible 
mushrooms).  

•	 Plant pathologists study the functioning of plants. 
This involves the growth, development, nutrient 
uptake and biochemical processes of plants. 
They specialise in plant health just like a doctor 
specialises in human health or a veterinarian in 
animal health. Plant pathologists study the diseases 
found in specific cultivated crops or trees. They 
also play a key role in agriculture by focusing on 
drought-resistant crops, crop production, the 
nutritional value and quality of crops.

•	 Plant geneticists deal mainly with crop cultivation 
or with evolutionary genetics.

•	 Weed scientists study different types of weeds 
and implement ways to control them. 

Botanists have a wide choice of jobs, ranging from 
basic to high-tech research-based careers to jobs that 
requires practical fieldwork. 

As a botanist, you could use your knowledge in 
conservation, natural resource management, 
agriculture, forestry, horticulture, medicine and 
biotechnology. 
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•	 Good communication skills
•	 Patience and curiosity
•	 Love of nature

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Plant Science; Botany and Plant Science; 

Botany and Plant Breeding; Botany and Plant 
Pathology; Plant Health Ecology; Biodiversity and 
Conservation Biology; Crop and Horticultural 
Science; Zoology and Botany; Life and 
Environmental Science; Environmental Sciences; 
Botany and Zoology; Botany and Chemistry; 
Geology and Botany; Biochemistry and Botany; 
Plant Science; Biodiversity and Ecology

•	 BScAgric: Plant Breeding; Applied Plant and Soil 
Sciences; Plant Pathology; Plant Science; Crop 
Production Systems; Grassland Science

•	 BScHons: Medicinal Plant Science; Botany; Plant 
Breeding; Plant Pathology

•	 BTech: Environmental Management; Forestry; 
Horticulture

•	 Postgraduate diploma: Environmental Health; 
Nature Conservation; Sustainable Development

•	 Advanced postgraduate certificate: Environment 
and Development

•	 Advanced postgraduate diploma: Environmental 
Management

Certificates and diplomas
•	 National diploma: Horticulture; Nature 

Conservation; Forestry; Environmental 
Management

•	 National certificate: Horticulture; Forestry; 
Nature Conservation; Conservation; Environmental 
Management

•	 Diploma: Forestry; Natural Resource Management; 
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beverage industry • Consulting firms and private 
companies • Agricultural Research Council • South 
African National Biodiversity Institute • Provincial nature 
conservation organisations (including CapeNature) • 
Municipalities • Self-employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Botanical Society of South Africa
•	 Culture, Arts, Tourism, Hospitality and Sport Sector 

Education and Training Authority (CATHSSETA)
•	 South African National Biodiversity Institute
•	 Southern African Institute for Ecologists and 

Environmental Scientists

Nature Conservation; Nature Management; Rural 
Resource Management; Nature Conservation

•	 Advanced diploma: Sustainable Agriculture 
in Rural Development; Environmental Practice; 
General Forestry

WHO WILL EMPLOY ME?

Universities and research institutions • Government 
departments (including the Department of Forestry, 
Fisheries and the Environment, and the Department of 
Water and Sanitation) • Science councils • Conservation 
agencies • Environmental organisations • Botanical 
gardens • Seed cultivators and nurseries • Farmers • 
Biotechnology and pharmaceutical firms • Food and 

www.botanicalsociety.org.za
www.cathsseta.org.za
www.sanbi.org.za
www.cfa-international.org
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CARTOGRAPHER

Cartography is the science of making maps as well as 
their study as scientific documents and works of art. 

Modern cartography, like many other fields of 
information technology, has undergone rapid changes 
in the last decade. The traditional analogue methods 
of map-making have been replaced by digital systems 
capable of producing dynamic interactive maps 
that can be manipulated digitally. Maps function as 
visualisation tools for spatial data.

The introduction of geographic information systems 
(GIS) and other computer-assisted mapping systems, 
wireless applications and global positioning systems 
(GPS) have added new dimensions to cartographic 
techniques and the use of digital spatial information. 
GIS, for instance, represents a revolution in the way 
spatial data can be captured, processed, analysed, 
displayed and stored.

A cartographer collects information about an area’s geography to design and produce maps, 
charts and plans.
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Rather than merely drawing maps, cartographers are 
now concerned with data manipulation, data capture, 
image processing and visual display. They must 
communicate information about the Earth in an easily 
understandable form that is scientifically accurate and 
aesthetically pleasing.

The types of maps produced depend on the employer 
and why someone will use the map. Cartographic 
representations may appear in printed form or as 
dynamic images generated on a computer display 
screen. 

Thematic maps, such as geological and meteorological 
maps, are produced within specific organisations 
and represent data relating to specific themes (such 
as geology or the weather). Maps produced by the 
Department of Water and Sanitation will, for instance, 
relate mainly to the management of South Africa’s water 
resources.

Although cartography is regarded as a specialist field 
in itself, you can consider specialising in geological 
mapping or remote sensing (mapping involving satellite 
and other remotely sensed imagery). As a cartographer, 
you can also train in surveying and photogrammetry 
(the science of compiling maps and plans from aerial 
photographs or satellite images). 

Cartographers work closely with other professionals 
involved in planning and development related to spatial 
information.

WHAT DO CARTOGRAPHERS DO?

•	 Apply scientific and mathematical principles to 
design, prepare and revise maps and charts

•	 Collect, digitally capture and edit information to 
produce maps

•	 Select, classify, simplify and visualise complex data
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Certificates and diplomas
•	 National diploma: Surveying
•	 Certificate: Cartography
•	 Diploma: Geomatics; Geo-information and 

Technology
•	 National certificate: Cartography

WHO WILL EMPLOY ME?

Government departments (including the Department 
of Forestry, Fisheries and the Environment) • National 
science councils • Council for Geoscience • CSIR • 
Municipalities • Provincial planning departments • 
Consulting companies • Conservation organisations 
• Agricultural sector • Universities and research 
institutions • Mining companies • Self-employment (as a 
consultant)

WHERE CAN I FIND OUT MORE?

•	 Department of Agriculture, Land Reform and Rural 
Development

•	 South African Geomatics Council

•	 Design maps, graphics, illustrations and layouts
•	 Produce graphs for specialist and general users
•	 Analyse and evaluate mappable information
•	 Design and maintain geographical information 

databases
•	 Check the content and accuracy of maps, charts 

and printing proofs

RELATED CAREERS

•	 Geographer 
•	 Geologist* 
•	 Geographic information 

specialist 
•	 Surveyor* 

•	 Topographical and 
engineering surveyor 

•	 Information technologist
•	 Hydrologist* 

HOW TO BECOME A 
CARTOGRAPHER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Analytical thinking skills
•	 Creativity
•	 Interest in science and geography
•	 Being able to pay attention to detail
•	 Design skills and knowledge
•	 The ability to work well with others
•	 Patience, concentration and perseverance

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Land Surveying; Geomatics; Geoinformatics
•	 BTech: Cartography; Surveying

https://www.dalrrd.gov.za/Branches/Spatial-Planning-and-Land-Use-Management
https://www.sagc.org.za/
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CHEMICAL ENGINEER

Chemical engineering relates to the design, 
management and optimisation of processes used to 
produce valuable products from raw materials.
 
Chemical engineering plays an important role in society 
by minimising and controlling the impact of modern 
industry on the environment, society and businesses.
 
These engineers work on the design, construction 
and operation of industrial plants in which materials 
undergo physical and chemical change. They design 

and prepare specifications for chemical process systems 
and the construction and operation of commercial-
scale chemical plants. 

Process engineering is an alternative description 
used to define the broader group of engineers who 
apply chemical engineering principles in chemical 
engineering. These include petrochemical and 
biochemical engineering principles, environmental 
engineering, mineral processing and many more.

A chemical engineer designs and operates processes that turn raw materials into useful 
    everyday products such as pharmaceuticals, petrol, toothpaste, plastics, synthetic fibres, paper, 

fertilisers and cement.
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•	 Biochemical engineers use chemistry, biology 
and processing techniques to improve the 
workings of processes that use living organisms in 
producing beer or pharmaceuticals, for instance, 
and in treating effluent.

•	 Petrochemical engineers convert oil and gas into 
plastics, synthetic rubber, and other, similar products. 

•	 Mineral processing refers to the application of 
chemical engineering in the mining and minerals 
industry. More specifically, it involves the design, 
management and optimisation of processes used 
to extract valuable minerals from ore.

Chemical engineering technicians link chemical 
engineers and plant operators, solve technical problems 
and test engineers’ theories. Chemical engineering 
technologists assist chemical engineers in the design, 
manufacture and operation of chemical plants. 
They also perform tests for industries, agriculture 
and medicine. As laboratory instrumentation and 
procedures become more complex, their roles in 
research and development are expanding. 

WHAT DO CHEMICAL ENGINEERS 
DO?

•	 Analyse chemicals to produce new products
•	 Research and develop new chemical processes
•	 Design plant and equipment, such as heating and 

cooling systems
•	 Analyse possible safety hazards
•	 Test and commission plants
•	 Build and test experimental or pilot plants
•	 Solve complex technical problems
•	 Perform calculations and write reports
•	 Analyse samples and take measurements
•	 Establish control standards and procedures to 

ensure safe and efficient production operations
•	 Prepare estimates of production costs and 

production progress reports

Chemical engineers are needed in fields such as plastics, 
oil refinery, explosives, fertilisers, detergents, and food 
and mineral processing. They also supervise industrial 
processing, fabrication and manufacturing of products 
undergoing physical and chemical changes, and related 
technologies.

Chemical engineers can work in the following fields:

•	 Research and development: Chemical engineers 
are concerned with improving the efficiency and 
productivity of existing processes or developing 
new processes and products.

•	 Project evaluation and design: Should an 
existing plant need to be extended or replaced, 
chemical engineers evaluate the commercial 
prospects and technical feasibility of the proposals. 
They also design new plants using different 
production processes.

•	 Project management: They ensure that a new 
plant’s construction will proceed as smoothly and 
speedily as possible from the design stage to the 
start of production.

•	 Production management: Chemical engineers 
have to overcome day-to-day operational 
difficulties, improve production efficiencies and 
optimise the utilisation of the plant.

•	 General management: Chemical engineers are 
often appointed in senior management positions. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Process design engineers design chemical 
and waste treatment plants to make them work 
efficiently.

•	 Process control engineers specialise in the control 
systems, instruments, computer applications and 
measurement techniques used to operate a plant 
smoothly, safely and efficiently.
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•	 BSc: Community Water Services and Sanitation; 
Water Resource Management

•	 BTech: Water Care

Certificates and diplomas
•	 National diploma: Chemical Engineering; Water 

Care
•	 National certificate: Wastewater Process Control; 

Water and Wastewater Treatment Practice; Water 
Care; Community Water, Health and Sanitation 
Monitoring; Water Purification Process Operations

•	 Advanced diploma: Chemical Engineering

The Engineering Council of South Africa (ECSA) registers 
professional engineers, technologists, technicians 
and certified engineers. Visit ECSA’s website for more 
information.

WHO WILL EMPLOY ME?

Water processing and effluent treatment industries 
• Eskom • Sasol • Municipalities • Water authorities 
• Chemical manufacturing companies • Food and 
beverage companies • Textile, fertiliser, explosives, coal 
and gas, and metallurgical industries • Pharmaceutical 
companies • Mintek • Nuclear Energy Corporation of 
South Africa • Government departments • Paper and 
pulp manufacturers • Energy research companies 
• Universities and research institutions • Petroleum 
refineries • Synthetic fuel manufacturers • CSIR • 
Biochemical producers • Oil industry • Mining industry • 
Self-employment (as an entrepreneur and consultant)

WHERE CAN I FIND OUT MORE?

•	 Chemical Industries Education and Training 
Authority (CHIETA)

•	 Engineering Council of South Africa
•	 Institute of Professional Engineering Technologists 

RELATED CAREERS

•	 Biochemist* 
•	 Biomedical engineer 
•	 Agricultural engineer* 
•	 Chemist* 
•	 Food scientist and 

technologist 
•	 Research and 

development manager 
•	 Metallurgical engineer 
•	 Petroleum engineer 
•	 Environmental engineer* 
•	 Researcher* 
•	 Quality assurance 

technologist

HOW TO BECOME A CHEMICAL 
ENGINEER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Ability to solve complex problems
•	 Ability to concentrate well and work accurately
•	 Interest in science, particularly chemistry
•	 An investigative mind
•	 Innovative thinking and analytical skills
•	 Aptitude for mathematics and chemistry
•	 Good communication skills to convey findings or 

concerns
•	 Ability to react quickly to any unexpected 

developments or results
•	 Must be a fast learner to keep up with 

technological advances in the field
•	 Stress- and time-management skills

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BEng: Chemical Engineering
•	 BScEng: Chemical Engineering

www.ecsa.co.za
www.chieta.org.za
www.ecsa.co.za
www.ipet.co.za


69

CHEMIST

Chemists investigate the properties of matter at 
the level of atoms and molecules. They measure 
proportions and reaction rates to understand unknown 
substances and how they behave, or to create 
compounds for use in many practical applications. 

These scientists typically specialise in fields such as 
biochemistry, neurochemistry and nuclear chemistry. 

In the pharmaceutical industry, chemists develop drugs 
and study their properties to determine the quality 
and stability of medicines. Some focus on forensic 

A chemist studies and applies the chemistry and physics of substances to find out what they 
are, to develop substances and processes, and to increase scientific knowledge. 
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sediments and how living organisms change 
chemicals. They often use their knowledge about 
water for applications that affect entire ecosystems. 
Aquatic chemists can work as water purification 
chemists, wastewater treatment plant chemists, 
surface water chemists and groundwater chemists.

•	 Biochemists examine the structure and functions 
of chemical compounds in all living organisms such 
as plants, animals, insects, viruses and microbes. 
Biochemists work only with those chemicals and 
reactions that occur in living organisms. They study 
the building blocks and components of living 
organisms and their functioning and physical 
qualities.

•	 Geochemists use physical and inorganic chemistry 
to investigate the amount and distribution of 
chemical elements in rocks and minerals. They 
use their expertise in geology and chemistry to 
help search for natural resources or clean up the 
environment.

•	 Research chemists find solutions to chemical 
problems through research and applications.

Chemistry is a highly prized qualification. Postgraduate 
degrees are in demand in many industries.

WHAT DO CHEMISTS DO?

•	 Develop formulations to be tested
•	 Conduct experiments to identify chemical 

compositions
•	 Accurately record all experimental data
•	 Research and develop theories, techniques and 

processes
•	 Create compounds and processes
•	 Supervise and coordinate the work of technical 

support staff
•	 Create or synthesise substances
•	 Conduct quality control tests

chemistry and work with law enforcement in criminal 
investigations.

A chemist usually works as part of a research team and 
also uses advanced computer software to develop 
technologies. These include developments in drug 
formulation, product testing and validation, quality 
control, and toxicology. Experienced chemists are also 
involved in preparing documentation for product 
licences.

Applied chemistry covers a variety of chemical 
fields, working on various materials including metal 
compounds, inorganic and organic compounds, 
polymers and proteins.

The research field is divided into organic and 
macromolecular chemistry, physical and inorganic 
chemistry as well as biotechnology and chemical 
engineering.

Applied chemistry is the application of the principles 
and theories of chemistry to answer a specific question 
or solve a practical problem, as opposed to pure 
chemistry, which is aimed at enhancing knowledge 
within the field.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Analytical chemists use a range of methods 
to investigate the chemical composition of 
substances. They develop new analysis methods 
and explore which substances are present within 
an item of study. In the pharmaceutical industry, 
for example, these chemists are involved in drug 
development. 

•	 Aquatic chemists are interested in organic, 
inorganic, and trace metals found in water and 
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•	 Analyse compounds to determine chemical or 
physical properties

•	 Prepare test solutions and compounds for 
laboratory testing

•	 Work collaboratively in cross-functional teams
•	 Liaise with customers, staff and suppliers
•	 Prepare scientific papers and reports

RELATED CAREERS

•	 Agricultural scientist* 
•	 Biologist* 
•	 Chemical engineer* 
•	 Pharmacologist 
•	 Forensic scientist 
•	 Hydrologist*
•	 Laboratory worker or 

technician* 
•	 Physicist 

•	 Toxicologist 
•	 Pharmacist 
•	 Quality controller 
•	 Hydrogeologist 
•	 Biotechnologist* 
•	 Biochemist* 
•	 Clinical scientist 
•	 Nanotechnologist 
•	 Researcher* 

HOW TO BECOME A CHEMIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Must be highly skilled technically
•	 Must adhere to strict procedures and health and 

safety requirements
•	 Ability to identify, analyse and solve problems
•	 Pay attention to detail
•	 Excellent communication and reporting skills
•	 Can work without supervision and accept 

responsibility
•	 Practical and analytical skills
•	 General scientific interest
•	 Enthusiasm and perseverance



WATER@WORK -  A  CAREER GUIDE72

institutes and companies • Educational institutions 
• CSIR • Government departments • National Energy 
Commission of South Africa • Eskom • Environmental 
consultancies • Water utilities • Chemical laboratories 
• Energy sector • Agrochemical companies • Mining 
sector • Food and beverage industry  • Government 
departments •Self-employed (as an entrepreneur and 
consultant) 

WHERE CAN I FIND OUT MORE?

•	 Chemical and Allied Industries Association
•	 Chemical Industries Education and Training 

Authority (CHIETA)
•	 South African Chemical Institute

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Chemistry; Applied Chemistry; Pure and 

Applied Chemistry; Chemistry and Physics; 
Chemistry with Chemical Engineering; 
Biochemistry and Cell Biology

•	 BPharm (Pharmacy)
•	 BSc(Hons): Chemistry, Applied Chemistry; 

Life Sciences (Biochemistry and Microbiology); 
Chemistry and Applied Mathematics

•	 BTech: Chemistry; Analytical Chemistry
•	 MTech: Chemistry; Analytical Chemistry

Membership to a professional body is not compulsory 
but is advisable. However, students at BTech, MTech 
and DTech level are advised to affiliate with the South 
African Chemical Institute, regulating all chemistry-
related matters in both universities and industries. Visit 
SACI’s website for more information.

Certificates and diplomas
•	 National certificate: Analytical Chemistry, 

Chemistry 
•	 National diploma: Analytical Chemistry; Chemistry

Positions for chemists require a bachelor’s degree and 
usually a PhD. You would need an MSc or a doctoral 
degree to be considered for lecturing positions, 
research and administration.

WHO WILL EMPLOY ME?

South African Medical Research Council • Academic 
institutions • Pharmaceutical, medical and chemical 
industries • Laboratories • Water treatment plants • 
South African Bureau for Standards (SABS) • Chemical 
and other manufacturing industries • Research 

https://www.saci.co.za/
www.caia.co.za
www.chieta.org.za
www.saci.co.za
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CIVIL ENGINEER

They create large, permanent structures such as 
irrigation systems, bridges, dams, harbours and 
sewerage systems that require heavy construction work.

Through their work, they recreate, improve and 
conserve the environment, and provide the facilities 
required for efficient community life. 

They plan, design, construct and manage the physical 
infrastructure and facilities needed for the optimal 

functioning of human settlements, society and 
commerce. A civil engineer could, for instance, design 
a building that can survive a major earthquake without 
substantial damage.

Civil engineers often work on water-supply systems, 
dams, irrigation, water purification plants, stormwater 
systems, flood control structures, sewerage systems, 
sewage works, harbours, docks, tunnels and canals.
 

Civil engineers plan, design, organise and oversee large engineering projects such as structural, 
transportation or hydraulic engineering systems.
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•	 Waste and wastewater treatment engineers 
plan and design water treatment plant processes.

•	 Structural engineers design the framework 
of water treatment structures, tunnels, power 
plants, towers and bridges. They also study the 
development of materials and methods for 
construction; build reinforced concrete, structural 
steel, timber and masonry structures.

WHAT DO CIVIL ENGINEERS DO?

•	 Research and develop new theories and methods 
•	 Design structures such as bridges, flood-control 

systems and industrial buildings
•	 Analyse the stability of structures
•	 Determine construction methods, materials and 

quality standards
•	 Establish control systems 
•	 Organise and repair structures
•	 Test the durability of construction materials 

RELATED CAREERS

•	 Town and regional 
planner* 

•	 Land surveyor* 
•	 Aeronautical engineer 
•	 Quantity surveyor 
•	 Mechanical engineer* 

•	 Architect 
•	 Sustainability consultant 
•	 Process design engineer 
•	 Structural engineer
•	 Agricultural engineer*
•	 Planning technician

HOW TO BECOME A CIVIL 
ENGINEER

You will need the following:

SKILLS AND PERSONAL QUALITIES
•	 Ability to think critically 
•	 Attention to detail
•	 Creative approach to problem-solving
•	 Ability to interpret data

Civil engineers are helped by civil engineering 
technicians, who do much of the practical and 
functional work, and civil engineering technologists, 
who do the more theoretical work including planning, 
design or research. 

A degree in civil engineering prepares you for work in 
the construction industry, business, management and 
financial sectors. Specific tasks and responsibilities of 
civil engineers, technicians, and technologists depend 
on what area of specialisation you choose. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD 

•	 Hydraulics (water resources) engineers design, 
build and advise how to operate, maintain and 
repair water resource facilities, such as dams and 
sewerage systems.

•	 Irrigation and drainage engineers determine soil 
characteristics, salinity, surface profile and water 
table level to inform construction plans; calculate 
rates of water flow and develop models to study 
construction and flow problems.

•	 Municipal engineers develop cities and towns; 
design, build and maintain water, sewerage, roads 
and stormwater infrastructure.

•	 Geotechnical engineers inspect proposed 
construction sites to find out about soil, rocks, 
groundwater and other conditions that could affect 
foundations. They make recommendations for 
engineering solutions for problems and ensure that 
large structures, such as high buildings, dams, or 
roads, are designed correctly.

•	 Water system and pipeline engineers design, 
construct, and manage systems to supply clean 
drinking water; map and survey sites to lay out 
pipelines; analyse operations and do maintenance 
costs.
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•	 Numeracy, information technology and 
communication skills

•	 Analytical and decision-making abilities
•	 Awareness of ethical issues

QUALIFICATIONS AND TRAINING 

These include:

Degrees
•	 BEng: Civil Engineering
•	 BSc(Eng): Civil Engineering
•	 BTech(Eng): Engineering: Civil
•	 BEngTech: (Civil Engineering)
•	 Bachelor: Hydrology and Water Resources 

Management; Civil Engineering
•	 BSc: Construction Studies
•	 M(Eng)
•	 MSc(Eng): Water Quality Engineering

Certificates and diplomas
•	 National diploma: Civil Engineering; Engineering
•	 National certificate: Engineering Studies
•	 Diploma: Civil Engineering
•	 Advanced diploma: Civil Engineering; Engineering 

Technology (Civil Engineering)
•	 Postgraduate diploma: Engineering

The Engineering Council of South Africa (ECSA) registers 
professional persons who are engineers, technologists, 
technicians and certified engineers. Visit ECSA’s website 
for information.

WHO WILL EMPLOY ME?

Government departments (such as the Department of 
Water and Sanitation and the Department of Transport 
and Public Works) • Engineering companies • Ports 
and railway companies • Municipalities • Sasol • Eskom 
• Research councils (such as the CSIR) • Universities 

www.ecsa.co.za
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Africa
• Institute of Professional Engineering Technologists
• Geotechnical division of the South African

Institution of Civil Engineering
• Local Government Sector Education and Training

Authority (LGSETA)
• South African Association of Consulting Engineers
• South African Society for Professional Engineers
• South African National Council of Tunnelling
• South African Forum of Civil Engineering

Contractors
• South African Institute for Industrial Engineers
• The South African Institution of Civil Engineering

and research institutions • Passenger Rail Agency of 
South Africa  (Prasa) • Mining companies • Construction 
companies • Consulting companies • Architectural firms 
• Self-employment (as a consultant)

WHERE CAN I FIND OUT MORE?

• Construction Education and Training Authority
(CETA)

• Engineering Council of South Africa
• Energy and Water Sector Education Training

Authority (EWSETA)
• Institute of Municipal Engineering of Southern

www.ceta.org.za
www.ecsa.co.za
www.ewseta.org.za
www.imesa.org.za
www.ipet.co.za
www.geotechnicaldivision.co.za
www.lgseta.org.za
www.cesa.co.za
www.ecsa.co.za
www.saimm.co.za
www.safcec.co.za
www.saiie.co.za
www.saice.org.za
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CLIMATOLOGIST / METEOROLOGIST

Climatologists study weather patterns and how these 
might affect it in the future. Their work is similar to 
that of meteorologists but focuses on a much longer 
timescale, examining trends over months, years or 
centuries. 

Meteorologists study the planet’s atmosphere and 
the changes in it that affect the weather, long-term 
climate and extreme weather conditions. These 
scientists forecast the weather by examining trends in 

the atmosphere such as wind currents, rainfall and air 
pressure.

Meteorologists and atmospheric scientists are 
interested in understanding how the physics and 
dynamics of the atmosphere work.

Meteorologists use scientific principles to explain, 
understand, observe, or forecast atmospheric 
phenomena and acertain how the atmosphere affects 
the Earth and life on the planet. 

A climatologist studies the physics and dynamics of the atmosphere to increase understanding 
of weather and climate, and forecasts changes in the weather and long-term climatic trends.
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Meteorologists can specialise in dynamic and synoptic 
meteorology, numerical weather prediction, physical 
meteorology, or the microphysics of clouds and 
climatology. 

SOME OPPORTUNITIES IN THIS 
FIELD

•	 Broadcast meteorologists interpret and report 
the weather for media. They use real-time satellite 
imagery, radar images, analyse weather charts, 
computer-generate model fields and numerical 
weather products to issue forecasts.

•	 Agrometeorologists study the weather and use 
of weather and climate information to enhance or 

expand crops and increase agricultural production.
•	 Specialised forecasters interpret the weather 

for aviation, marine forecasting for forestry (fire 
warnings), farming, and whenever extreme weather 
conditions are expected.

•	 Research meteorologists study all aspects 
of weather and the climate to improve our 
understanding of atmospheric phenomena.

•	 Climate change scientists gather and analyse 
data from the atmosphere, oceans and land. They 
create computer models to simulate the effects 
of changes to climate, and design and study past 
climates to understand what might happen in the 
future.

•	 Forensic meteorologists use historical weather 
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•	 Prepare weather forecasts, including special 
forecasts for airports, agriculture, fishing and 
shipping

•	 Predict rainfall and runoff
•	 Develop models to predict atmospheric processes 

and improve the accuracy of forecasts
•	 Monitor climate variability and change
•	 Analyse historical climate information to help 

predict trends
•	 Conduct research to control air pollution 

RELATED CAREERS

•	 Electronic engineering 
technician 

•	 Geographer* 
•	 Meteorological 

instrument technician 
•	 Weather forecaster 
•	 Palaeoclimatologist 

•	 Ecologist* 
•	 Geoscientist 
•	 Oceanographer 
•	 Environmental scientist’* 
•	 Pollution control 

technician 
•	 Researcher* 

HOW DO I BECOME A 
CLIMATOLOGIST OR 
METEOROLOGIST?

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Interest in all things concerned with natural science
•	 Aptitude for science and mathematics
•	 Analytical skills
•	 Able to communicate well in speech and writing
•	 Curious and imaginative nature
•	 Sense of responsibility and good judgement
•	 Able to focus and concentrate well
•	 The ability to work well with others
•	 Pay attention to detail

data to reconstruct the weather conditions for a 
specific location and time. They investigate what 
role weather played in unusual events such as 
traffic accidents and fires.

•	 Air pollution meteorologists deal with 
meteorological processes occurring close to the 
earth’s surface, including the effects of meteorology 
on air pollutants and the effects of pollutants on 
meteorology.

•	 Hydrometeorologists evaluate methods for 
modelling and forecasting processes related to 
energy and moisture fluxes happening between 
the atmosphere and the hydrosphere, crucial 
aspects for flood control, water management and 
drought monitoring.

•	 Meteorological technicians collect 
meteorological information and operate and 
maintain weather observation networks.

WHAT DO CLIMATOLOGISTS AND 
METEOROLOGISTS DO?

•	 Gather and analyse data from the atmosphere, 
oceans and land

•	 Create computer models to simulate the effects of 
changes to climate

•	 Study past climates to understand what might 
happen in the future

•	 Consider how global climate affects regional 
weather patterns

•	 Collect data from satellite images, radar, remote 
sensors and weather stations

•	 Study and interpret data to predict patterns
•	 Measure factors such as temperature and humidity 

at different atmospheric levels
•	 Develop and use scientific techniques to forecast 

and interpret climatic conditions
•	 Analyse and interpret satellite cloud images, 

remote sensing data, and other information about 
atmospheric conditions
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LEARNERSHIPS

The South African Weather Service offers a weather 
observer course to successful applicants. Visit its website 
for more information.

WHO WILL EMPLOY ME?

South African Weather Service • Research institutions • 
Agricultural institutions • Scientific councils (including 
the CSIR) • Universities • International weather services 
and companies • Self-employed (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Council for Scientific and Industrial Research
•	 Department of Forestry, Fisheries and Environment
•	 Institute for Soil, Climate, and Water (ARC-ISCW)
•	 Society of South African Geographers
•	 South African Weather Service

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Meteorology; Geographical Sciences; 

Geography; Applied Mathematics; Physical Science 
and Mathematics; Geoinformatics

•	 BGeogInformation Science (GISc)
•	 BSc(Hons) Meteorology or Atmospheric Sciences; 

Applied Mathematics; Physics; Mathematical 
Statistics; Geoinformatics; Geography and 
Environmental Sciences

•	 BSocSciHons: Geographical Sciences

A BScHons Meteorology degree is required to become 
a professional meteorologist. To be considered for 
the BScHons Meteorology degree, you should first 
complete your BSc Meteorology degree.

www.weathersa.co.za
www.csir.co.za
www.environment.gov.za
www.arc.agric.za/arc-iscw
www.ssag.co.za
www.weathersa.co.za
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COMMUNITY WORKER

Community development workers link communities 
and a range of local authorities and voluntary sector 
providers. 

Community work offers many opportunities in the 
fields of social welfare, social security and community 
development.

Social workers promote social change and well-being 
and empower people to solve relationship problems 

and reach their potential. They interact with individuals, 
families, groups and communities in life-skills training, 
adult education, economic empowerment and various 
prevention programmes.

Social workers analyse the deep-rooted causes of social 
problems, such as poverty and unemployment, and 
help them overcome them. They assess the social needs 
of individuals, families and groups. 

A community worker encourages and helps communities identify their own needs and develop 
ways to meet those needs.
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service programmes
•	 Liaise with community groups, welfare 

organisations, government offices, NGOs and the 
private sector 

•	 Play an awareness-raising role on issues of concern 
to those communities (such as water conservation 
and efficient water use)

•	 Provide counselling, therapy and mediation 
services and facilitate group sessions

RELATED CAREERS

•	 Community psychologist 
•	 Social worker 
•	 Trauma counsellor 
•	 Community development officer 
•	 Health worker

Their work involves the analysis and formulation of 
social policies and the management of social service 
programmes. Communities may, for example, need 
housing, improvement of the environment and day-care 
for preschool children. In some cases, social workers work 
closely with doctors, psychologists and educationalists. 

WHAT DO COMMUNITY WORKERS 
DO?

•	 Identify client and community skills, strengths and 
needs

•	 Prepare reports and policies
•	 Develop and implement strategies
•	 Mediate in matters of conflict
•	 Implement life skills workshops, youth services 

programmes and other community and social 
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Certificates and diplomas
•	 National diploma: Social Work; Community 

Development
•	 National certificate: Community Work
•	 Higher certificate: Community Development 

Work
•	 Postgraduate diploma: Community Work; 

Community Development

LEARNERSHIPS

Many organisations involved in community and 
development work offer learnerships.

Graduate development programmes
Internship programmes are available for unemployed 
graduates with a completed degree or diploma who 
require work experience to obtain occupational or 
professional accreditation with a professional or 
occupational body.

WHO WILL EMPLOY ME?

Community organisations • Municipalities • Government 
departments (including the Department of Social 
Development) • Non-governmental organisations • 
Provincial hospitals Welfare councils and organisations 
• National Council of and for Persons with Disabilities • 
Private organisations • Families South Africa (FAMSA) • 
Schools

WHERE CAN I FIND OUT MORE?

•	 Department of Employment and Labour
•	 Department of Social Development
•	 Health and Welfare Sector Education and Training 

Authority (HWSETA)
•	 Local Government Sector Education and Training 

Authority (LGSETA)
•	 South African Council for Social Services Professions

HOW DO I BECOME A COMMUNITY 
WORKER?

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Excellent communication and interpersonal skills
•	 Knowledge and understanding of community and 

social issues
•	 A non-judgemental and positive attitude
•	 Compassion and the ability to empathise with 

people’s life experiences
•	 Enjoy working with different kinds of people
•	 Be reliable and resourceful
•	 Even-tempered and tolerant
•	 Emotional intelligence
•	 Have a desire to help people improve their living 

standards
•	 Respect different cultures
•	 Have patience and perseverance

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Community Development; Social Work; 

Community Development and Leadership; 
Development Studies

•	 BSocSci: Social Work; Social Sciences, Community 
Development; Development Studies

•	 Bachelor: Social Work; Social Science (Psychology); 
Social Science (Social Development)

•	 BA(Hons): Development Studies

A bachelor’s degree enables students to register as 
professional social workers with the South African 
Council for Social Service Professions (SACSSP). Visit 
SACSSP’s website for more information.

www.sacssp.co.za
www.labour.gov.za
www.dsd.gov.za
www.hwseta.org.za
www.lgseta.org.za
www.sacssp.co.za
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DIVER

As a professional diver, you spend much of your time 
working in the sea, in inland rivers, or dams.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Commercial divers explore and participate in 
production (including shipping divers, pipeline 
divers, civil and mechanical works divers and oil rig 
divers).

•	 Scientific divers conduct underwater research 
for the fields of oceanography, mineralogy and 
biology. They carry out scientific surveys of the 
seabed and marine life to gather information about 
marine biology and minerals and explore the 
seabed for raw materials and food sources.

•	 Tourism divers work as tour operators taking 
tourists on shark dives and other adventurous 
diving experiences.

•	 Clearance divers undertake tasks such as seafood 
gathering, research, salvage and construction.

Commercial diving typically refers to professional divers who have completed specialised diving 
training programmes and who use diving equipment suited to performing underwater work.
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HOW DO I BECOME A DIVER?

You will need the following: 

SKILLS AND PERSONAL QUALITIES

•	 Be passionate about the sea and diving
•	 Have good stamina, eyesight and hearing
•	 No claustrophobia or fear of heights
•	 Work well under pressure
•	 Work well in teams and individually

QUALIFICATIONS AND TRAINING

•	 Diving schools - you can obtain basic training at 
diving schools registered with the Department of 
Employment and Labour. Dive training consists of 
theoretical and practical components.

•	 Registration - To register as a professional diver, 
you will have to pass practical, theoretical and legal 
examinations. 

•	 South African Navy - offers diving training 
opportunities which are physically and 
psychologically challenging.

WHO WILL EMPLOY ME?

South African Police Service • South African Navy • 
Minerals explorations companies • Commercial diving 
companies • Diving schools • Oil industry • Marine 
research institutes • Aquaculture companies • Tourism 
industry • Self-employed (as a freelance diver)

WHERE CAN I FIND OUT MORE?

•	 Department of Defence
•	 South African International Maritime Institute
•	 Transport Education and Training Authority (TETA)

•	 Navy divers help during disaster and salvage 
operations at sea and locate and place underwater 
objects. They perform repair and maintenance, 
submarine rescue and other functions. Navy divers 
form military operational diving teams, serve on 
board ships and assist in rescue operations and 
humanitarian missions.

•	 Police divers help in police investigations, search 
and recovery operations and crime prevention 
tactics.

•	 Search and recovery divers retrieve lost items 
that have fallen overboard or from a dock.

•	 Underwater navigators mark or relocate a 
submerged object or position from the surface.

RELATED CAREERS

•	 Digital underwater photographer 
•	 Digital videographer 
•	 Underwater equipment specialist 
•	 Marine biologist

WHAT DO DIVERS DO?

•	 Perform maintenance on ships and oil rigs
•	 Work under water to lay and repair bridges, piers 

and harbour-wall foundations
•	 Drill holes for under water blasting
•	 Repair pipelines and remove underwater 

obstructions
•	 Inspect ships for suspected damage and make 

minor repairs to ships’ hulls and underwater 
installations

•	 Report on the condition of wrecked ships
•	 Recover bodies submerged in water
•	 Take film footage of ocean life
•	 Recover parts of sunken ships

www.navy.mil.za/SANCareers/divers.htm
www.saimi.co.za
www.teta.org.za
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ECOLOGIST

Ecology is a scientific discipline that helps us 
to understand and manage ecosystems and 
environmental problems. It covers fields such as 
climatology, hydrology, limnology, oceanography, 
physics, chemistry, geology and soil analysis. This 
discipline can also involve animal behaviour, taxonomy, 
physiology, mathematics, statistics and the study of 
human settlement patterns. 

Ecologists undertake environmental studies by 
investigating the influence of human activity on the 
natural environment. They help protect and restore the 
natural environment by providing information about 
how human activity affects individual species and 
ecosystems. 

Ecologists conserve aquatic ecosystems, design nature 
reserves and investigate the condition of rivers and 
wetlands, among other things. 

Ecologists are environmental biologists who study the interactions between organisms and 
their environment and between organisms themselves.
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•	 Assess the likely impact that potential or proposed 
activities, projects and developments may have on 
the environment

•	 Provide technical advice and support services
•	 Advise on long-term environmental policy and the 

impact of specific projects
•	 Write reports and issue recommendations
•	 Contribute ideas about changes to policy and 

legislation, based on ecological findings

RELATED CAREERS

•	 Microbiologist* 
•	 Oceanographer* 
•	 Zoologist* 
•	 Environmental education 

officer 
•	 Environmental engineer* 
•	 Environmental health 

officer 
•	 Ichthyologist (fisheries 

scientist)*  

•	 Botanist* 
•	 Conservationist 
•	 Environmental 

consultant 
•	 Biologist*  
•	 Toxicologist 
•	 Natural resource 

economist
•	 Water chemist 

HOW TO BECOME AN ECOLOGIST

You will need the following:

SKILLS AND PERSONAL QUALITIES
•	 Love nature and be conservation-minded
•	 Excellent observational skills
•	 Be technologically and analytically proficient
•	 An enquiring mind 
•	 Physical stamina for fieldwork
•	 Be able to network
•	 A scientific and technical aptitude
•	 Ability to work as a member of a team
•	 Enthusiasm about, and fascination for, animals and 

plants

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Animal ecologists develop and implement 
programmes and regulations for the protection of 
fish, wildlife and other natural resources.

•	 Marine ecologists study the marine environment 
and try to prevent pollution and the degradation of 
the environment. 

•	 Plant ecologists study plants, animals and 
cultivation techniques to enhance the productivity 
of farms and agricultural industries. They also 
investigate the distribution and abundance of 
plants and the interactions between plants and 
other organisms.

•	 Ecological consultants advise on and 
solve ecological problems and examine the 
environmental impact of human activities on the 
natural world.

•	 Industrial ecologists study and develop plans to 
control factors which may produce pollution or the 
degradation of the environment.

•	 Aquatic environment assessors focus on water 
resources, conduct water audits and monitor 
practices that may harm aquatic environments.

•	 Aquatic ecologists examine freshwater areas such 
as wetlands, streams and rivers.

•	 Freshwater ecologists focus on freshwater 
habitats and species. They provide river and 
wetland ecological assessments, conduct hydro-
ecological investigations and work to improve 
conditions in catchments.

•	 Conservation officers help to protect natural 
resources (such as wildlife, natural vegetation, soil 
and water) and to use them in a sustainable way.

WHAT DO ECOLOGISTS DO?

•	 Conduct research and collect samples
•	 Analyse and interpret data
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Conservation organisations • Catchment management 
agencies • Environmental consultancies • Academic 
and training institutions • Science councils (such as 
the CSIR) • Government departments (including the 
Department of Forestry, Fisheries and Environment) • 
Self-employment (as a consultant) 

WHERE CAN I FIND OUT MORE?

•	 Culture, Arts, Tourism, Hospitality and Sport Sector 
Education and Training Authority (CATHSSETA)

•	 Southern African Institute for Ecologists and 
Environmental Scientists

•	 Southern African Society of Aquatic Scientists
•	 Health and Welfare Sector Education and Training 

Authority (HWSETA)
•	 Wildlife and Environment Society of South Africa 

(WESSA)

•	 Excellent written communication, research and 
presentation skills

•	 Self-motivation, energy and drive

QUALIFICATIONS AND TRAINING 

These include:

Degrees
•	 BSc: Conservation Ecology; Entomology; 

Geography and Environmental Sciences; Ecology; 
Biodiversity; Life Sciences; Microbiology and 
Biotechnology; Biological Sciences; Marine Biology

•	 BSocSc: Geography and Environmental 
Management

•	 BTech: Nature Conservation
•	 BSc(Hons): Ecology

A BSc Honours degree specialising in ecology is 
essential for securing research positions. Some 
employers look for candidates with postgraduate 
qualifications (an MSc or PhD), particularly for work 
requiring specialist knowledge, including consultancy 
work or academic research and teaching. 

Certificates and diplomas
•	 Diploma: Nature Conservation
•	 Advanced diploma: Nature Conservation
•	 National certificate: Nature Conservation; 

Conservation Resource Guardianship; Conservation: 
Fisheries Resource Management; Conservation: 
Natural Resources Management

•	 National diploma: Nature Conservation
•	 Postgraduate diploma: Nature Conservation

WHO WILL EMPLOY ME?

National and provincial conservation authorities 
(including CapeNature and SANParks) • Research 
organisations • Non-governmental organisations • 

www.cathsseta.org.za
www.sacnasp.org.za
www.riv.co.za
www.hwseta.org.za
www.wessa.org.za
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ECONOMIST

Economists specialise in economics, which they may 
combine with ecology, environmental sciences or 
agricultural sciences, to specialise as a natural resource 
as agricultural and environmental economists. 

They study the ways societies use resources such as 
land, labour, raw material and machinery to produce 
goods and services. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Natural resource economists help decision-
makers understand market and other values 
associated with natural resource usage and 
management decisions. They assist in informed 
decision-making regarding the allocation of scarce 
resources and attribute value to natural resources 

An economist is an expert in the study of the production, distribution and application of 
resources.
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•	 Financial economists perform economic research 
and analysis. They develop and apply theories 
about production and distribution of goods and 
services and people’s spending and financial 
behaviour.

•	 Building economists estimate and monitor 
construction cost from the feasibility stage, through 
tender preparation to the construction period and 
beyond.

•	 Health economists investigate how resources are 
used in health care, evaluate health care policies 
and tackle challenges in the sector.

•	 Industrial economists focus on the effect of 
factors such as government policy, international 
trade regulations and labour relations on business 
and consider social, political and other factors that 
affect the economy.

•	 Business economists research and collect 
information, evaluate business economic aspects, 
conduct research and advise companies and 
organisations.

WHAT DO ECONOMISTS DO?

•	 Compile, analyse and interpret economic data 
•	 Monitor economic trends and develop forecasts
•	 Analyse, develop and apply theories about 

production and distribution of goods and services
•	 Provide advice to governments and organisations 

on subjects related to the economy
•	 Forecast changes in the economic environment
•	 Formulate recommendations, policies and plans for 

the economy, corporate strategies and investment
•	 Conduct research on economic and environmental 

topics, such as land use and water pollution control
•	 Study the effects of government economic and 

monetary policies, expenditure, taxation, and other 
national budgetary controls

•	 Determine the value of the ecosystem services that 
nature provides and people benefit from, such as 
water purification and natural flood control

such as land, freshwater, grasslands and marine 
resources.

•	 Environmental economists study the economics 
of natural resources. They research the economics 
of environmental issues, such as renewable energy 
use, conduct cost-benefit analyses of industrial 
activities or proposed regulations involving 
natural resources, and advise the government and 
organisations on subjects relating to ecology.

•	 Agricultural economists apply management and 
economic principles to solve practical problems in 
the food and agricultural industry. They conduct 
research to ensure the sustainable and profitable 
supply of food and clothing across the various 
supply chains.
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Mathematical Statistics and Economics; Economic 
Sciences; Management Sciences; Accounting; 
Agribusiness Management; Risk Management

•	 Bachelor of Economic Science; Finance; 
Economics; Economics and Informatics; Business 
Science; Economics, Risk and Investment 
Management; Economics and International Trade; 
Economics and Risk Management; Commerce and 
Economic Sciences

•	 BCom(Hons): Economics; Econometrics

Postgraduate study is recommended to qualify for 
research, administrative and permanent teaching 
positions in universities and universities of technology.

Certificates and diplomas
•	 Diploma: Economics
•	 Advanced diploma: Economics
•	 Postgraduate diploma: Applied Economics

WHO WILL EMPLOY ME?

Universities and universities of technology • 
Government departments (including the Department 
of Agricultural, Land Reform and Rural Development) 
• Manufacturing firms • Agricultural organisations • 
Consultancy firms • Trade unions • Agribusinesses 
• Manufacturing or retail trade sectors • Research 
councils • Consulting firms • Banking and finance sector 
• Insurance companies • Health care companies • Self-
employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 The Agricultural Economics Association of South 
Africa

•	 Finance and Accounting Services Sector Education 
and Training Authority (FASSET)

RELATED CAREERS

•	 Agronomist 
•	 Accountant* 
•	 Actuary
•	 Agricultural economist* 
•	 Political scientist 

•	 Stockbroker 
•	 Financial and investment 

manager 
•	 Sociologist* 

HOW TO BECOME AN ECONOMIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Broad interest in social and economic matters
•	 Enjoy detailed work
•	 Able to think clearly and logically
•	 Good literacy and numerical skills
•	 Have a methodical and inquiring mind
•	 Good verbal and written communication skills
•	 Be accurate and objective
•	 Mathematical ability and abstract reasoning skills
•	 Able to analyse and interpret information

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Politics, Philosophy and Economics
•	 BSc: Agricultural Economics 
•	 BAgric: Agricultural Economics; Agribusiness 

Management; Agricultural Economic Analysis; 
Agricultural Economics and Agribusiness 
Management; Agricultural Economics with Food 
Science

•	 BBusSc: Economics with Law; Economics
•	 BCom: Applied Development Economics; 

Economics, Economics and Finance: Economics 
with Law; Economics and Econometrics; 

www.aeasa.org.za
www.fasset.org.za
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EDUCATION AND TRAINING PRACTITIONER

Education and training are essential within 
organisations (to help, by means of in-service training 
programmes, to educate and train skilled people for 
the future and to improve service delivery) and in local 
communities (to raise awareness of water, for example, 
and the need to use it and look after it wisely). 

A learning and development practitioner plans, 
writes learning objectives, selects and adapts learning 
resources required for the delivery of learning 

interventions, and facilitates learning in an occupational 
context.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Human resources development practitioners 
plan, develop, and provide employees with 
training to help with skills development and raise 
productivity (including on-the-job training and 

An education and training practitioner plans, develops, implements and evaluates training 
and development programmes. 
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HOW DO I BECOME AN EDUCATION 
AND TRAINING PRACTITIONER?

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Good communication skills
•	 Empathy with learning clients
•	 Practical, adaptable and tactful
•	 Able to work well with people
•	 Willing to work as part of a team
•	 Intelligence and self-control
•	 Capable of organising, planning and motivating 

people

apprenticeships). They assist line management with 
identifying and solving performance problems of 
individual employees, workgroups or organisational 
processes.

•	 Adult educators work mainly in professional 
development, adult basic education, skills 
development, and personal enrichment.

WHAT DO EDUCATION AND 
TRAINING PRACTITIONERS DO?

•	 Plan, design, carry out and evaluate training and 
education programmes

•	 Assess training needs and develop training 
resources

•	 Assist with the upgrading of employees’ skills and in 
communities

•	 Liaise with training providers to arrange delivery of 
specific training and development programmes

•	 Identify the education and training needs and 
requirements of people and organisations

•	 Handle training and development programmes 
for individual or group instruction and monitor 
workshops, meetings, demonstrations and 
conferences 

•	 Monitor and assess training quality and 
effectiveness

•	 Advise management on the development and 
placement of staff, and give career counselling

•	 Evaluate the impact of learning and development 
interventions

RELATED CAREERS

•	 Development officer 
•	 Lecturer 
•	 Community development worker 
•	 Skills development practitioner
•	  Training analyst
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QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Human Sciences; Social Sciences
•	 Bachelor: Education; Commerce (Human 

Resources Management); Human Resources 
Development

•	 BTech: Human Resource Development; Adult Basic 
Education; Education; Training and Development

Certificates and diplomas
•	 Diploma: Training and Development; Human 

Resource Management; Occupationally Directed 
Education Training and Development Practices

•	 Advanced diploma: Environmental Education
•	 Postgraduate certificate: Training and 

Development

WHO WILL EMPLOY ME?

Medium and large organisations • Government 
departments • Industry • Education and training 
providers • Municipalities • Local authorities • Mining 
companies • Commerce 

WHERE CAN I FIND OUT MORE?

•	 Council on Higher Education
•	 Council for Quality Assurance in General and 

Further Education and Training (UMALUSI)
•	 Department of Employment and Labour
•	 Education, Training and Development Practices 

Sector Education and Training Authority (ETDP 
SETA)

www.che.ac.za
www.Umalusi.org.za
www.labour.gov.za
www.etdpseta.org.za
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ELECTRICAL ENGINEER

The field of electrical engineering covers a broad 
range of activities involving the generation and use of 
electrical energy, including the planning and operation 
of large power-generating stations, computing and 
information transfer, and telecommunication systems.

Electrical engineering technologists and electrical 
engineering technicians are part of the electrical 
engineering team. 

An electrical engineering technician conducts tests of 
electrical systems, prepares charts and tabulations, and 
helps estimate costs in support of electrical engineers 
and engineering technologists. 

An electrical engineering technologist analyses and 
modifies new and existing electrical engineering 
technologies and applies them in the testing and 
implementation of electrical engineering projects. 

Electrical engineers research, design, install and test electrical and electronic equipment and 
    supervise the manufacturing thereof. Their work involves generating and managing appliances 

and installations that generate or use electrical energy. 
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powerful but cost-effective computing
•	 Telecommunications – satellite and telephone 

signal networks and technology
•	 Electrical power generation and transmission 

engineers work on hydroelectric power stations, 
coal power stations, solar cells, wind turbines and 
high-voltage transmission lines and substations.

•	 Data engineering contains all the tasks required 
to make data available for analysis, knowledge 
discovery and decision-making processes. The data 
engineer’s most important task is to develop and 
maintain an organisation’s data pipeline systems 
and implement algorithms to transform data into a 
usable format for analysis.

WHAT DO ELECTRICAL ENGINEERS 
DO?

•	 Design, install, test and maintain electrical motors, 
generators, alternators, transformers, cables, 
lighting and electrical systems

•	 Generate, distribute and manage appliances and 
installations that generate or use electrical energy

•	 Research energy-efficient resource use
•	 Manage projects and supervise operating and 

maintenance staff
•	 Optimise existing processes and systems
•	 Design and produce drawings of electrical systems
•	 Calculate and specify the arrangements of circuits, 

transformers, circuit-breakers, and transmission 
lines

•	 Prepare and interpret specifications, drawings and 
regulations for using electric power equipment

•	 Responsible for the design, management 
and specification of an almost endless list of 
technologically advanced appliances, equipment 
and systems

Electrical engineering is often called “heavy current” 
engineering while electronic engineering is referred to 
as “light current” engineering.

The difference between electrical and electronic 
engineering lies in the generation and distribution 
of electricity (electrical engineering), as distinct from 
electronic engineering’s concern with the storage, 
retrieval, transfer and processing of information 
utilising computers, software, transmission networks, 
telephones, radio, television, signal processing and 
optics. 

Electronic engineering is concerned with the discipline 
of electronic information handling. This includes aspects 
such as telecommunications, the design of computers 
and microcomputer systems, microwave engineering 
and electronic equipment manufacturing.

Electronic engineers design and use electronic 
equipment such as computers, telecommunications, 
robotics, medical (clinical) equipment, radar and missile 
guidance.

Electronic and computer engineers work in similar 
environments. Computer engineers focus on the 
applications of computer technology. Computer 
engineering is the design and prototyping of 
computing devices and systems, concentrating on the 
application of computing. 

The fields of electronic and computer engineering 
include:

•	 Artificial intelligence – developing computers 
that simulate humans’ learning and reasoning 
ability

•	 Computer architecture – designing new 
computer instruction sets, and combining 
electronic or optical components to provide 
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HOW TO BECOME AN ELECTRICAL 
ENGINEER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Skills for solving complex problems
•	 Ability to concentrate well and work accurately
•	 An interest in science
•	 Analytical skills
•	 Aptitude for mathematics
•	 Good communication skills
•	 Ability to react quickly to any unexpected 

developments or results

RELATED CAREERS

•	 Automotive technician 
•	 Broadcasting and sound 

technician 
•	 Chemical engineer* 
•	 Civil engineer* 
•	 Computer engineer 
•	 Electrician* 
•	 Telecommunications 

electrician 
•	 Mechanical engineer* 
•	 Network technician 
•	 Systems technician 
•	 Satellite communication 

technician 
•	 Aeronautical 

engineering technician 
•	 Radar technician 
•	 Microwave engineering 

technician 
•	 Television technician 
•	 Systems analyst 
•	 Antennas engineer 
•	 Control and automation 

Engineer 
•	 Power systems manager
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and consultancies • Manufacturers of radios, televisions 
sets and electrical appliances • Telkom • MTN • Vodacom 
• Cell C • South African Broadcasting Corporation (SABC) 
• Government departments (including the Department 
of Communications and Digital Technologies) • 
Telecommunications industry • Defence industry 
• Electronic manufacturing industry • Computer 
companies • Software developers • Spoornet • Sasol • 
Steel and paper manufacturers • Processing industries • 
Self-employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Engineering Council of South Africa
•	 Electrical Engineering and Allied Industries 

Association 
•	 Energy and Water Sector Education and Training 

Authority (EWSETA)
•	 Institution of Certificated Mechanical and Electrical 

Engineers South Africa
•	 Institute of Professional Engineering Technologists
•	 South African Institute of Electrical Engineers

QUALIFICATIONS AND TRAINING

These include: 

Degrees
•	 BEng: Electrical Engineering; Electrical and 

Electronic; Engineering Science; Agricultural 
Engineering; Data Engineering; Electrical and 
Computer Engineering

•	 BScEng: Engineering and Environmental 
Geology; Engineering Science; Electrical and 
Computer Engineering; Electrical and Information 
Engineering; Mechatronics

•	 BTech: Engineering; Engineering Technology; 
Engineering: Electrical; Digital Technology; Power 
Engineering; Telecommunication Technology; 
High-Frequency Technology; Computer; 
Clinical; Electronics; Electromechanical; Process 
Instrumentation

Certificates and diplomas
•	 National diploma: Electronic Engineering; 

Electrical Engineering; Engineering
•	 Diploma: Electrical Engineering
•	 Advanced diploma: Electrical Engineering in 

Telecommunications; Electronic Engineering
•	 Postgraduate diploma: Engineering
•	 Advanced postgraduate diploma: Engineering

Professional development
The Engineering Council of South Africa (ECSA) registers 
professional engineers, technologists, technicians and 
certified engineers.

WHO WILL EMPLOY ME?

Government departments • Mining industry • 
Municipalities • Educational institutions • Electrical 
equipment manufacturers • Eskom • Research councils 
(including the CSIR) • Municipalities • Engineering firms 

www.ecsa.co.za
www.ecsa.co.za
www.seifsa.co.za
www.ewtseta.org.za
www.icmeesa.org.za
www.ipet.co.za
www.saiee.org.za
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ENVIRONMENTAL ENGINEER

Environmental engineering is the field of engineering 
linked with civil engineering and infrastructure 
development and is concerned with environmental 
issues.

These engineers integrate environmental science and 
engineering principles to improve and manage the 
natural environment.

Environmental engineers apply their engineering 
knowledge and skills to such things as environmental 
impact assessment, natural resources management and 
pollution control.

Environmental engineers provide practical solutions to 
problems, most significantly in the planning, design, 
repair and construction of public infrastructure systems 
such as water and sewage treatment plants, landfills, 
stormwater and river control works.

An environmental engineer is involved in managing and reducing waste and minimising 
pollution to protect, restore and preserve the planet.
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Environmental engineering involves, among others, 
civil engineering*, chemical engineering*, and 
environmental sciences. As an environmental engineer, 
you can specialise in minerals, chemical industries or 
civil engineering projects.

Environmental engineering technicians test and 
implement engineering technologies relating to 
pollution control, recycling and waste disposal to 
remedy negative impacts of human activity on the 
environment.

WHAT DO ENVIRONMENTAL 
ENGINEERS DO?

•	 Design, plan and implement measures to prevent, 
control or remediate environmental hazards

•	 Incorporate innovations or develop technologies to 
enhance environmental protection

•	 Make sure that business and industry comply with 
environmental regulations

•	 Develop safe methods to dispose of waste
•	 Design clean-up programmes (including for oil 

spills or toxic chemical leaks)
•	 Conduct research, assess and report on the 

environmental impact of construction, civil 
engineering and other activities

•	 Design and oversee the development of 
systems, processes and equipment for control, 
management, or remediation of water, air or soil 
quality

•	 Provide engineering and technical support for 
environmental remediation and litigation projects

RELATED CAREERS

•	 Geotechnical engineer 
•	 Environmental scientist* 
•	 Chemical engineer* 
•	 Civil engineer* 
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WHO WILL EMPLOY ME?

Government departments • South African National 
Energy Council • Eskom • Water processing and 
effluent treatment industries • Mining companies • 
Sasol • Municipalities • Water authorities • Food and 
beverage companies • Textile, fertiliser, explosives, coal 
and gas and metallurgical industries • Pharmaceutical 
companies • Nuclear Energy Corporation of South 
Africa • Paper and pulp manufacturers • Universities and 
research institutions • Petroleum refineries • Synthetic 
fuel manufactures • CSIR • Biochemicals producers 
• Large construction and mining organisations • 
Forestry companies • Waste management companies • 
Consulting engineering and architectural firms • Steel 
and energy producers • Chemical and petrochemical 
industries • Environmental consultancies • Self-
employed (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Construction Education and Training Authority 
(CETA)

•	 Energy and Water Sector Education and Training 
Authority (EWSETA) 

•	 Engineering Council of South Africa
•	 Institute of Professional Engineering Technologists
•	 Local Government Sector Education and Training 

Authority (LGSETA)
•	 The South African Institution of Civil Engineering

•	 Sustainability consultant 
•	 Air pollution control engineer

HOW TO BECOME AN 
ENVIRONMENTAL ENGINEER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Be able to work both independently and in teams
•	 Good mathematical and technical skills
•	 Good verbal and written communication skills
•	 Interest in conservation and environmental issues
•	 Practical and creative approach and skills
•	 Be able to work under pressure
•	 Be technically inquisitive, with imaginative 

problem-solving skills
•	 Confident to ask questions and challenge the norm

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Engineering
•	 BScEng: Civil Engineering; Chemical Engineering
•	 Bachelor of Civil Engineering; Engineering
•	 BTech Engineering: Civil; Civil Engineering; Water 

Care
•	 BEng(Hons): Environmental Engineering
•	 Meng: Environmental Engineering
•	 MSc: Environmental Management

Certificates and diplomas
•	 Advanced diploma: Environmental Management; 

Chemical Engineering
•	 Postgraduate diploma: Integrated Water 

Management; Environmental Management

www.ceta.org.za
www.ewseta.org.za
www.ecsa.co.za
www.ipet.co.za
www.lgseta.org.za
www.saice.org.za
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ENVIRONMENTAL HEALTH PRACTITIONER

These practitioners deal with elements of safety, health 
and the sustainability of various environments. These 
include, among others, industrial and household 
developments, waste management, water services, food 
and transport safety, tourism and leisure, and pollution 
control. 

In this career, you develop, regulate, enforce and 
monitor laws and regulations that deal with public 

health, building and environment management. This is 
done to promote good health, hygiene and safety. 
You may work in many areas of the industry, or 
choose to specialise in one particular area, such 
as environmental protection, food safety and food 
standards, occupational health and safety, pollution 
control, public health and waste management.

Environmental health practitioners use their scientific and technical ability to ensure people 
can live, work and play in safe, healthy environments.
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•	 Inspect sanitation and drinking water in rural areas 
to prevent the spread of diseases (including cholera 
and typhoid)

•	 Investigate accidents at work and complaints about 
poor standards of health and safety, identifying any 
areas of negligence

•	 Monitor pollution, and collect and test samples of 
water, food0 and other products

•	 Advise on planning and licensing applications
•	 Monitor levels of noise, air, land and water pollution

RELATED CAREERS

•	 Environmental manager 
•	 Air pollution control 

engineer 
•	 Chemical engineer* 
•	 Civil engineer* 
•	 Geotechnical engineer 
•	 Environmental scientist* 
•	 Sustainability consultant 
•	 Environmental 

protection and control 

officer 
•	 Health surveyor 
•	 Environmental inspector 
•	 Health and safety officer 
•	 Health advisor 
•	 Occupational health and 

safety officer 
•	 Researcher*

HOW TO BECOME AN 
ENVIRONMENTAL HEALTH 
PRACTITIONER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Interest in science and environmental issues
•	 Analytical and problem-solving skills
•	 Good verbal and written communication skills
•	 Confident to ask questions and challenge the norm
•	 Ethical and honest
•	 The ability to work independently and as a member 

of a team
•	 A methodical, careful approach to gathering facts 

WHAT DO ENVIRONMENTAL 
HEALTH PRACTITIONERS DO?

•	 Develop, enforce and evaluate environmental 
health policies, programmes and strategies

•	 Assess industrial, commercial and residential sites 
for their environmental impact

•	 Prepare strategies for the safe disposal of 
commercial, industrial, medical and household 
waste

•	 Develop, implement and monitor programmes to 
minimise workplace and environmental pollution

•	 Investigate health-related complaints and inspect 
facilities (such as restaurants)

•	 Carry out food hygiene and food standards 
inspections
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Certificates and diplomas
•	 Diploma: Environmental Management
•	 National diploma: Environmental Health; 

Chemical Engineering; Water Care; Water and Waste
•	 National certificate: Wastewater Process Control; 

Water and Wastewater Treatment Practice; Water 
Care; Community Water, Health and Sanitation 
Monitoring; Water Purification Process Operations

•	 Advanced diploma: Environmental Management
•	 Postgraduate diploma: Environmental 

Management; Integrated Water Management

WHO WILL EMPLOY ME?

Government departments (including the Department 
of Health and the Department of Forestry, Fisheries and 
Environment) • Eskom • Food and manufacturing sector 
• Water processing and effluent treatment companies 
• Municipalities • Water authorities • Pharmaceutical 
companies • Paper and pulp manufacturers • Universities 
and research organisations • Research councils • Waste 
management companies • Factories • Hotel groups • 
Mining companies • Self-employed (as a consultant) 

WHERE CAN I FIND OUT MORE?

•	 Council for Geoscience
•	 Energy and Water Sector Education and Training 

Authority (EWSETA) 
•	 Health and Welfare Sector Education and Training 

Authority (HWSETA)
•	 Health Professions Council of South Africa
•	 Local Government Sector Education and Training 

Authority (LGSETA)
•	 Society of South African Geographers
•	 The South African Council for Natural Scientific 

Professions
•	 The South African Institution of Civil Engineering

and assessing evidence
•	 The ability to work to tight deadlines and under 

pressure
•	 Good time-management and organisational skills
•	 A flexible approach to work

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Environmental Health; Environmental 

Management; Environmental Science and Society; 
Environmental Studies

•	 BSc: Environmental Science; Geography and 
Environmental Management; Environmental; 
Community Water Services and Sanitation; Water 
Resource Management; Applied Environmental 
Sciences; Life and Environmental Sciences; Ocean 
and Atmospheric Science

•	 Bachelor’s in Environmental Health; Environmental 
Technology; Environmental Sciences: Geography; 
Environmental Education, Training and 
Development Practice

•	 BScEng: Civil Engineering; Chemical; Chemical 
Engineering; Chemical: Mineral Processing

•	 BEng: Civil Engineering; Chemical Engineering
•	 Bachelor of Civil Engineering; Engineering; 

Engineering Technology
•	 BTech Engineering: Civil; Civil Engineering; 

Water Care; Environmental Health; Environmental 
Management; Environmental Engineering

•	 Graduate diploma: Engineering
•	 BEng(Hons): Environmental Engineering
•	 BA(Hons): Geography: Environmental Studies
•	 MEng: Environmental Engineering
•	 MSc: Environmental Management

www.geoscience.org.za
www.ewseta.org.za
www.hwseta.org.za
www.hpcsa.co.za
www.lgseta.org.za
www.ssag.co.za
www.sacnasp.org.za
www.saice.org.za


105

ENVIRONMENTAL PROTECTION AND CONTROL OFFICER

If you become an environmental protection officer, 
you will look after the environment by monitoring the 
quality of effluents being discharged from individual 
plants, processes or larger industrial sites. 

Environmental technologists and technicians 
work with other environmental professionals such 
as scientists and engineers to control and prevent 
pollution.

Officers, technologists and technicians may be 
concerned with pollution in streams and rivers near 
industrial sites, for instance, or problems with managing 
hazardous waste. They may also be involved in 
developing new technology to reduce such problems. 

Depending on your field of expertise, you might need 
to know how to deal with dangerous chemicals or 
polluted air, soil and water.

An environmental protection and control officer ensures that sound management practices 
are in place to support plant and animal life on land and in water. 
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RELATED CAREERS

•	 Chemical engineer* 
•	 Sustainability consultant 
•	 Environmental lawyer 
•	 Environmental health 

officer* 
•	 Waste management 

officer 

•	 Hazardous waste 
technician 

•	 Ecologist* 
•	 Soil scientist* 
•	 Environmental scientist* 
•	 Fisheries control officer 

HOW TO BECOME AN 
ENVIRONMENTAL PROTECTION 
AND CONTROL OFFICER

You will need the following:

WHAT DO ENVIRONMENTAL 
PROTECTION AND CONTROL 
OFFICERS DO?

•	 Collect and analyse samples to determine the 
extent of pollution in the water, soil or air of a 
particular area

•	 Communicate with polluters to make sure that they 
comply with acceptable standards and with the 
terms of their licences

•	 Operate and maintain field and laboratory 
equipment

•	 Use computers to prepare spreadsheets and graphs
•	 Analyse results and write reports
•	 Make recommendations to improve site 

management
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Monitoring; infrastructure Management; 
Community Water, Health and Sanitation 
Promotion

•	 Certificate: Water and Wastewater Treatment; 
Water and Wastewater Reticulation Services

•	 National diploma: Environmental Health; Water 
and Waste Treatment

•	 Diploma: Environmental Management; Public 
Accountability

•	 Advanced diploma: Environmental Management; 
Environmental Sciences

•	 Postgraduate diploma: Environmental 
Management; Integrated Water Management; 
Water Management

WHO WILL EMPLOY ME?

Government departments (including the Department 
of Water and Sanitation) • Water authorities • Eskom 
• Food and manufacturing sector • Large industries 
• Engineering firms • Research laboratories • Water 
treatment and waste management companies 
• Municipalities • Paper and pulp manufacturers 
• Universities and research institutions • CSIR • 
Environmental consultants • Non-governmental 
organisations • Self-employed (as a consultant) 

WHERE CAN I FIND OUT MORE?

•	 Energy and Water Sector Education and Training 
Authority (EWSETA) 

•	 Health and Welfare Sectoral Education and Training 
Authority ETA (HWSETA)

•	 Local Government Sector Education and Training 
Authority (LGSETA)

•	 The South African Council for Natural Scientific 
Professions

•	 The South African Institution of Civil Engineering

SKILLS AND PERSONAL QUALITIES

•	 Interest in conservation and environmental issues
•	 Able to identify, analyse and solve problems
•	 Able to work both independently and in teams
•	 Good judgement
•	 Be good at collecting, analysing and manipulating 

scientific data
•	 Strong at report writing and interpreting reports 

written by other people
•	 A good communicator, for discussing problems 

with other professionals

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Science; Environment Management; 

Environmental Sciences; Geography and 
Environmental Management; Life and 
Environmental Sciences

•	 Bachelor of Environmental Health; Health 
Sciences

•	 BScEng: Civil Engineering; Chemical Engineering; 
Chemical: Mineral Processing

•	 BEng(Hons): Environmental Engineering
•	 BA(Hons): Environmental Management
•	 Masters of Public Health
•	 MEng: Environmental Engineering
•	 MSc: Environmental Management; Air Quality 

Management; Integrated Water Management
•	 BTech: Environmental Health; Environmental 

Management; Environmental Sciences; 
Engineering: Civil; Civil Engineering

See environmental health practitioner*.

Certificates and diplomas
•	 National certificate: Health and Sanitation 

www.ewseta.org.za
www.hwseta.org.za
www.lgseta.org.za
www.sacnasp.org.za
www.saice.org.za
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Some environmental scientists and specialists focus 
on environmental issues, while others focus on human 
health issues. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

 	 Environmental control officers* ensure that 
sound management practices are in place to 
support plant and animal life on land and in water.

ENVIRONMENTAL SCIENTIST

Environmental science is a holistic and multidisciplinary 
field that integrates the biological, physical and earth 
sciences. 

Environmental scientists are problem solvers. They 
find ways to control or minimise the harmful effects of 
human activity on the environment. 

These scientists research environmental and health 
problems to determine their causes and come up with 
solutions. 

An environmental scientist observes, records and interprets features of the environment.
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RELATED CAREERS

•	 Botanist* 
•	 Environmental engineer* 
•	 Environmental 

technologist 
•	 Geologist* 
•	 Hydrographer 
•	 Natural resource 

manager 
•	 Marine biologist 
•	 Environmental manager 

•	 Chemical engineer* 
•	 Zoologist* 
•	 Sustainability consultant 
•	 Environmental health 

practitioner 
•	 Climatologist* 
•	 Ecologist* 
•	 Soil scientist* 
•	 Water resources 

manager

HOW TO BECOME AN 
ENVIRONMENTAL SCIENTIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Keen interest in the natural environment
•	 Scientific aptitude
•	 Good observation skills
•	 Problem-solving and creative thinking skills
•	 Flexibility to work in all kinds of environments
•	 Good verbal and written communication skills
•	 Able to identify, analyse and solve problems
•	 The ability to work independently and as a member 

of a team
•	 Have a conservationist attitude

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Environmental Studies; Biodiversity; 

Biological Sciences; Ecology and Conservation; 
Environmental and Water Science; Biological 
Sciences; Oceanography; Biological Sciences; 

 	 Ecologists*, water research officers and 
conservation officers conserve aquatic ecosystems 
and biodiversity; assess the health of rivers and 
wetlands; conduct tests on water, and use aquatic 
plants, invertebrates, and fish as indicators of 
conditions in the water.

 	 Conservation biologists* and zoologists* explore 
solutions to many of the world’s environmental 
problems.

 	 Environment planners are responsible for 
developing land use plans while balancing 
considerations such as social, economic and 
environmental issues.

WHAT DO ENVIRONMENTAL 
SCIENTISTS DO?

•	 Research the physical and biological nature of the 
environment 

•	 Study and assess production processes, 
environment laws, and physical, biological, 
and social conditions, and how they affect the 
environment

•	 Research matters of immediate and long-term 
importance to governments and communities, 
including the impact of alien species and ways on 
rivers and wetlands

•	 Help to develop policies, strategies, and codes of 
practice in environment management

•	 Study animal and plant life in terms of origin, 
structure, function and development

•	 Study, predict, and learn to manage the effects 
of humans and other influences on natural 
ecosystems 

•	 Conduct research projects and prepare related 
reports
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GRADUATE DEVELOPMENT PROGRAMMES

Specialist and short courses are offered at some higher 
education institutions.

WHO WILL EMPLOY ME?

Research institutions (including the South African 
National Biodiversity Institute) • Conservation authorities 
• Science councils • Universities and research institutions 
• Some government departments (including the 
Department of Forestry, Fisheries and Environment 
and the Department of Water and Sanitation) • Water 
authorities • Municipalities • SANParks • Consulting firms 
• Environmental organisations (including WWF-SA) • 
Self-employed (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Council for Scientific and Industrial Research
•	 Health and Welfare Sector Education and Training 

Authority (HWSETA)
•	 Local Government, Water, and Related Services 

Sector Education and Training Authority (LGWSETA)
•	 Society of South African Geographers
•	 Southern African Society of Aquatic Scientists
•	 The South African Council for Natural Scientific 

Professions
•	 Zoological Society of Southern Africa

Biochemistry; Life Sciences; Geography and 
Environmental Management; Agricultural Science; 
Plant Pathology; Microbiology; Molecular and 
Cellular Biology; Microbiology; Genetics and 
Developmental Biology; Environmental Science; 
Life and Environmental Science; Biochemistry and 
Cell Biology; Biodiversity and Conservation Biology; 
Marine Biology; Geography and Environmental 
Management; Environmental Management

•	 Bachelor: Hydrology and Water Resource 
Management; Environmental Health

•	 BScAgric: Applied Plant and Soil Science
•	 BA: Environmental Planning and Development; 

Development Studies; Development and 
Environment; Geography; Environment 
Studies; Environmental Health; Environmental 
Management; Environmental Science and Society; 
Environmental Studies

•	 BSc(Hons): Limnology and Ecology; Zoology; 
Aquatic Health; Biodiversity and Conservation

•	 MSc: Environmental Management; Water Resources 
Science; Hydrology; Environmental Sciences

Master’s degrees may be required for advancement in 
this field. Environmental scientists aspiring to academic 
careers will need a Doctoral degree. 

CERTIFICATES AND DIPLOMAS

•	 Certificate: Geographical Science
•	 Diploma: Geographical Science; Environmental 

Management; Marine Sciences; Hydrology and 
Water Resources Management

•	 National diploma: Environmental Health
•	 Advanced diploma: Environmental Management
•	 Postgraduate diploma: Geographical Science; 

Environmental Management; Integrated Water 
Management

www.csir.co.za
www.hwseta.org.za
www.lgwseta.org.za
www.ssag.co.za
www.riv.co.za/sasaqs
www.sacnsp.org.za
www.zssa.co.za
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FITTER AND TURNER

Fitters and turners first select and mark the material 
required according to exact measurements on blueprints, 
drawings, or models. They then shape the material into 
its final form with power-operated tools such as lathes, 
milling and drilling machines. Finally, they fit the parts 
required to complete the machine or article and inspect 
and test the final assembly for a true fit.

WHAT DO FITTER AND TURNERS 
DO?

•	 Read and interpret blueprints, drawings and 
models

•	 Use power tools to shape metal
•	 Fit machine parts
•	 Inspect, test, repair, and maintain components and 

machinery
•	 Construct and maintain waste and wastewater 

treatment works

Fitters and turners are highly skilled craftsman who manufacture, construct, assemble and fit 
components for machinery, vehicles, installations and other apparatus or articles. 
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Certificates and diplomas
Certificate: Fitter and Turner
National certificate: Mechanical Engineering: Fitting

Learnerships
•	 Practical training at an accredited training centre
•	 In-service apprenticeship training supervised by a 

qualified tradesman
•	 Compulsory trade test needed to qualify as an 

artisan

Many institutions and large companies offer 
learnerships for fitters and turners, including Sasol. Visit 
Sasol’s website for information. To become a fitter and 
turner, you need to be at least 16 years old and have a 
Grade 9 certificate.

WHO WILL EMPLOY ME?

Water utilities • Large engineering works or industrial 
plants • Factories • Iron and steel plants • Shipyards • 
Transnet • Mining companies • Garages • Government 
departments • Municipalities • Contractors engaged in 
manufacturing, construction or maintenance and repair 
• Aircraft manufacturers 

WHERE CAN I FIND OUT MORE?

•	 Construction Education and Training Authority 
(CETA)

•	 Manufacturing, Engineering and Related Service 
Education and Training Authority (MerSETA)

•	 Steel and Engineering Industries Federation 
(SEIFSA)

•	 Operate and monitor metalworking machines
•	 Perform similar tasks when machining plastics and 

other metal substitutes
•	 Observe machine operations to detect workpiece 

defects or machine malfunctions, adjusting 
machines as necessary

•	 Inspect workpieces for defects
•	 Measure workpieces to determine the accuracy of 

machine operation
•	 Change machine accessories

RELATED CAREERS

•	 Boilermaker* 
•	 Sheet metal worker 
•	 Aircraft engine mechanic 
•	 Airframe fitter 

HOW TO BECOME A FITTER AND 
TURNER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Be meticulously accurate
•	 Enjoy working with your hands
•	 Practical and responsible
•	 Mathematical aptitude
•	 Able to concentrate in noisy working conditions
•	 Able to read three-dimensional drawings

QUALIFICATIONS AND TRAINING

These include:

www.sasol.com
www.ceta.org.za
www.merseta.org.za
www.seifsa.co.za
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GEOGRAPHER

Geography includes the study of environmental 
change, policy, systems, information systems and 
remote sensing.

Geographers relate the Earth’s physical characteristics 
to the distribution and habits of people. They study the 
world’s physical features, such as its landforms, bodies 
of water, climates, soils, and plants as well as people, 
their distribution, habitation and migration patterns and 
interactions.

Geographers typically gather data from field 
observations, maps, satellite and air photos, laser 
scans, and censuses. They then use technologies like 
geographic information systems (GIS) to map and 
understand the data. For example, a geographer might 
overlay data on slopes, rainfall, wind speed, locations 
of energy grids and other buildings to find an optimal 
location for a new wind farm. 

A geographer studies the relationships between human activities and the natural and built 
environment. 
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•	 Environmental scientist* 
•	 Geoinformatics specialist 
•	 Geologist* 
•	 Geophysicist 
•	 Hydrographic surveyor 
•	 Hydrologist*
•	 Global information 

system (GIS) and remote 
sensing practitioner 

•	 Meteorologist* 
•	 Professional surveyor 
•	 Political scientist* 
•	 Rural development 

practitioner 
•	 Sociologist* 
•	 Town and regional 

planner* 

HOW TO BECOME A GEOGRAPHER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Scientific ability and technical understanding
•	 Good communications skills, both written and 

verbal
•	 Flexible and adaptable nature
•	 Analytical thinker
•	 Creativity
•	 Interest in natural and social science and 

geography
•	 Being able to pay attention to detail
•	 Design skills and knowledge
•	 The ability to work well with others

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Geography and Environmental Studies; 

Development and the Environment; Geography; 
Geo-Informatics/Geographic Information Science

•	 BSc: Geography and Environmental Science; 
Geosciences; Geoinformatics; Geographical 
Sciences; Geography; Geography and 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

Graduates could also be employed as environmental 
consultants, air quality managers, public health 
educators, researchers, water quality specialists, natural 
resource managers, risk managers, wetlands scientists, 
programme and project managers, natural resources 
experts and researchers.

WHAT DO GEOGRAPHERS DO?

•	 Observe, measure, and collect data and compile 
or edit maps, charts, and atlases of land surface 
features, soils, populations, land use, climate, 
vegetation, and animals

•	 Analyse and interpret statistical information 
and satellite imagery to assess and map natural 
resources, land use, and human activities

•	 Use remote sensing equipment and computers to 
generate maps

•	 Create and modify maps, graphs, diagrams, or other 
visual representations of geographic data

•	 Combine geographic data with data from other 
disciplines such as economics, health and politics

•	 Write reports and present scientific findings
•	 Advise on aspects such as land usage and city 

planning
•	 Help plan human settlement and the built 

environment
•	 Acts as a consultant to governments and 

organisations on resource management, urban and 
rural land use, regional economic development, 
tourism, boundaries, and the environment

RELATED CAREERS

•	 Anthropologist 
•	 Cartographer* 

•	 Climatologists* 
•	 Ecologist* 
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Environmental Management; Geomatics; 
Geography and Archaeological Sciences; Geospatial 
Science; Earth Sciences

•	 BSocSc: Geography and Environmental 
Management

•	 BA(Hons): Geography: Environmental Studies
•	 BSc(Hons): Geoinformatics; Geography and 

Environmental Sciences
•	 BSocSci(Hons): Geographical Sciences

To become a practising geographer, you will need 
advanced postgraduate study.

WHO WILL EMPLOY ME?

Government departments (including the Department 
of Forestry, Fisheries and Environment) • Municipalities • 
Environmental consultants • Parks boards • Universities 
and research institutions • South African Bureau for 
Standards (SABS) • Research institutions • Conservation 
authorities • Science councils • South African Defence 
Force • Consulting firms • Real estate and property 
developers • Planning, architecture and engineering 
firms • Tourism authorities • Self-employed (as a 
consultant)

WHERE CAN I FIND OUT MORE?

•	 National Geo-spatial Information 
•	 Society of South African Geographers

www.ssag.co.za
www.ngi.gov.za
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GEOLOGIST

Geologists are interested in the changes that the planet 
has undergone and how its physical, chemical and 
biological systems have interacted during its history. 
They study rocks, soil, fossils and features on the earth’s 
surface and underneath it.

They investigate the composition, structure and other 
physical attributes of the earth to increase scientific 
knowledge and develop practical applications in fields 
such as mineral exploration, civil engineering and 
environmental protection.

Some geologists study the earth’s processes such as 
earthquakes, landslides and volcanoes and their impact. 
They may supervise and coordinate well drilling as well 
as mining activities.

Geological research helps locate mineral deposits, 
predict earthquakes, and advise on the suitability of 
sites for buildings, dams, and highways. 

The broad areas of specialisation in geology include 
earth material, earth processes and earth history. 

A geologist is a scientist who studies the history and structure of the Earth and the processes 
which shape it. 
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is done to collect information on climatic changes, 
erosion of coastlines and the influence of human 
activities on the environment.

•	 Engineering geologists study the deposit of 
economic minerals and processes leading to their 
formation. They also undertake technical and 
scientific analysis of rock, soil, groundwater and 
other conditions to determine the likely impact of 
major construction developments on sites.

•	 Exploration geologists are involved in the search 
for rock and mineral deposits of economic value.

•	 Mining geologists are exploration geologists are 
involved in the search for oil and natural gas.

•	 Petroleum geologists prospect for fossil fuels 
using all the tools at their disposal.

•	 Geological engineers study the properties of 
rocks and soil to ensure that dams, road, tunnels 
and buildings are built at the most suitable sites 
and in the most cost-effective way.

•	 Geohydrologists investigate the water-storing 
capacity of geological formations and the flow of 
groundwater in these formations.

WHAT DO GEOLOGISTS DO?

•	 Analyse the age, nature and components of rock, 
minerals, soil and other environmental samples

•	 Locate and determine the nature and extent of oil, 
gas and mineral deposits

•	 Estimate the weight, size and mass of the earth and 
composition and structure of its interior

•	 Study the nature, activity and predictability of 
volcanoes

•	 Investigate and measure seismic, gravitational, 
electrical, thermal and magnetic forces affecting 
the planet

•	 Plan detailed field investigations by drilling and 
analysing samples of deposits and bedrock

•	 Apply knowledge of fundamental geology to 
develop an understanding of how rock types 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Engineering geologists use technical analysis of 
soil, rock, groundwater and other natural conditions 
and the risk assessment of geological hazards to 
determine the suitability of sites for construction 
development.

•	 Geochemists use physical and inorganic chemistry 
to investigate the amount and distribution of 
chemical elements in rocks and minerals.

•	 Geotechnical engineers support design and 
construction by carrying out testing and analysis to 
assess risks to humans and the environment. They 
also evaluate the soil and rock and determine the 
feasibility of construction or engineering plans.

•	 Mining geologists study the relationship between 
geology and ore formation and locate new mineral 
resources. They are mainly responsible for assessing 
and analysing geological data.

•	 Hydrogeologists investigate how water interacts 
with the natural environment of rocks and soils.

•	 Structural geologists consider changes of the 
surface and below that reflect past changes in local 
and regional stress and strain and reconstruct past 
crustal movements and dynamics.

•	 Marine geologists consider the history and the 
processes of the ocean floor.

•	 Palaeontologists study all fossilised past life to 
uncover and understand what the earth was like in 
the past.

•	 Economic geologists study fossil fuels, metals 
and other materials. They evaluate the costs and 
benefits of mining natural resources in terms of 
their recovery value and availability.

•	 Environmental geologists analyse the interaction 
between human activities and the geological 
environment, such as soil and groundwater 
pollution. They also research sediments deposited 
in river valleys, on beaches and in the oceans. This 
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RELATED CAREERS
•	 Geographer* 
•	 Geophysicist 
•	 Environmental manager 
•	 Rural development 

practitioner 
•	 GIS and remote sensing 

practitioner 
•	 Surveyor 
•	 Ecologist*
•	 Environmental scientist* 

•	 Hydrologist* 
•	 Sociologist* 
•	 Hydrographic surveyor 
•	 Anthropologist 
•	 Agriculturalist* 
•	 Town and regional 

planner* 
•	 Cartographer* 
•	 Geoinformatics specialist

HOW TO BECOME A GEOLOGIST

You will need the following:

and structure in an area impact on groundwater 
occurrence and movement

•	 Use computers to model groundwater flow, 
chemistry and temperature according to geological 
formations, surface water flow and human-made 
influence

•	 Undertake fieldwork and site visits for investigative 
and monitoring purposes

•	 Design and commission boreholes, and sample and 
measure groundwater and surface water

•	 Undertake environment impact assessments 
of groundwater abstraction and management 
activities

•	 Analyse collected information, to assess and 
predict the impact of activities such as landfills, 
construction developments and mining or 
agriculture, on groundwater quality and resource 
availability
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QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Geology; Geological Sciences; Geosciences 

(Geography and Geology); Earth Sciences; 
Engineering and Environmental Geology; Geology 
and Applied Geology; Applied Geology 

•	 BTech: Geology
•	 BScHons: Geochemistry; Geology; Geophysics; 

Palaeontology; Geology; Engineering and 
Environmental Geology; Hydrogeology

Postgraduate study is essential for a career in some 
geology fields.

Certificates and diplomas
•	 Diploma: Geology
•	 National diploma: Geology
•	 Advanced diploma: Geology
•	 Postgraduate diploma: Geology

WHO WOULD EMPLOY ME?

Mining and petroleum companies • Science councils 
(including the Council for Geoscience) • Universities 
and research institutions • Investment companies • 
Consulting geology, geophysics, engineering firms • 
Government departments (including the Department 
of Water and Sanitation and the Department of Mineral 
Resources and Energy) • Self-employed (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Council for Geoscience
•	 Geological Society of South Africa
•	 Organisation for African Geological Surveys

SKILLS AND PERSONAL QUALITIES

•	 Be curious and imaginative
•	 Observant, responsible and objective
•	 Good communications skills, both written and 

verbal
•	 Flexible and adaptable nature
•	 Analytical and problem-solving skills
•	 Interest in science and geology in particular
•	 Being able to pay attention to detail
•	 Think laterally in the application of basic principles 

of science
•	 An organised and flexible approach to work
•	 The ability to work to deadlines and under pressure

www.geoscience.org.za
www.gssa.org.za
www.oagsafrica.org
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GEOPHYSICIST

Geophysicists explore our planet – from its hot core 
to its crust and oceans, atmosphere and beyond. They 
examine the behaviour of the planet’s deep interior and 
understanding how the earth and other planets were 
formed and changed over their lifetime.

These scientists use physics, mathematics, and 
chemistry to understand and explain the physical 
features of the planet’s surface and its interior, as well as 
its atmosphere and hydrosphere. 

They analyse data to compute the Earth’s shape, 
estimate the composition and structure of its interior, 
determine flow patterns of ocean tides and currents, 
and help locate petroleum and mineral deposits. They 
also investigate the origin and activity of volcanoes, 
glaciers and earthquakes.

Geophysical observations are fundamental to our 
understanding of the earth and how it works for and 
against us. Geophysics is also fundamental to the needs 
of society. It is essential for exploration for energy, water, 

A geophysicist studies the physical aspects of the Earth using a range of methods, including 
gravity, magnetic, electrical and seismic measurements.
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of surface water and groundwater and identify 
contaminants in the soil.

•	 Borehole geophysics record and analyse 
measurements of physical properties made in wells 
or test holes.

•	 Seismologists are geophysicists who specialise 
in earthquakes and the origins and transmission 
of seismic waves within the earth. They use the 
basic physical principles of planets to investigate 
subsurface conditions of the earth, often to address 
environmental and engineering problems.

•	 Engineering geophysicists conduct spatial 
studies of the earth’s surface and subsurfaces.

•	 Exploration geophysics use physical methods, 
such as seismic, gravitational, magnetic, electrical 
and electromagnetic at the surface of the earth to 
measure the physical properties of the subsurface, 
along with the anomalies in those properties.

WHAT DO GEOPHYSICISTS DO?

•	 Compute the Earth’s shape and composition and 
the structure of its interior

•	 Study winds, tides, glaciers, earthquakes, volcanoes 
and their effects

•	 Analyse the flow patterns of ocean tides and 
currents

•	 Examine and measure seismic, gravitational, 
electrical, thermal, and magnetic forces

•	 Help to locate petroleum and mineral deposits
•	 Develop mathematical models to help interpret 

geophysical survey results
•	 Interpret and map seismic data
•	 Measure reservoir volumes
•	 Assess potential oil and gas yield
•	 Design, test and modify seismic equipment
•	 Provide a range of geophysical support and 

technical advice 
•	 Map environmental pollution above and below 

ground

and mineral resources, monitoring environmental 
impact and change and assessing natural and human-
made hazards. Geophysics is also used in subsurface 
investigations for engineering and archaeology, and 
in forensic science, such as nuclear test ban treaty 
verification.

Geophysics has a significant impact on the welfare of 
society and our world. Exploration geophysics has helped 
us find the energy sources that have driven many social 
and economic advances over the last century.

Now, these techniques are increasingly being used to 
safeguard our natural environment. For example, gravity 
surveys can tell us about mass losses from the ice sheets 
of Antarctica, as well as changes in the water table in 
regions reliant on groundwater. Seismology has also 
helped us to identify areas at risk from earthquakes and 
tsunamis to save lives.

Geophysicists play a vital role in the oil and gas 
industries by creating a picture of what lies below the 
earth’s surface. Geophysicists examine the physical 
properties of rocks, as well as gather and evaluate well 
data to build reservoir models.

While many of these scientists work for oil and gas 
companies, there are opportunities in construction, 
mining, water companies and environmental agencies. 
Some geophysicists may be involved in providing 
environmental consultancy by investigating landfill 
sites using geophysical techniques. They may also work 
within a research institute to investigate seismological 
structures.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Environmental geophysics identify, map or 
predict the presence and potential movement 
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Physical Sciences; Geoinformatics; Geography and 
Environmental Science

•	 Bachelor of Geography; Life and Environmental 
Sciences

•	 BSc(Hons): Biophysics; Geography; Geoinformatics; 
Geographical Information Systems; Geography and 
Environmental Studies

WHO WILL EMPLOY ME?

Mining, exploration, and petroleum companies • 
Civil engineering firms • Government departments 
(including the Department of Water and Sanitation) • 
Chamber of Mines • Universities and research institutes • 
Science councils (including the Council for Geosciences) 
• Consulting and engineering companies • Self-
employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Construction Education and Training Authority 
(CETA)

•	 Council for Geoscience
•	 Geological Society of South Africa

•	 Measure rock and soil properties before civil 
engineering work starts

RELATED CAREERS

•	 Geologist* 
•	 Hydrologist* 
•	 Environmental 

consultant 

•	 Minerals surveyor 
•	 Seismologist* 
•	 Meteorologist*

HOW TO BECOME A GEOPHYSICIST

You will need the following:

SKILLS AND PERSONAL QUALITIES 

•	 Good communications skills, both written and 
verbal

•	 Able to work independently and in teams
•	 Analytical thinking skills
•	 Interest in science and geology in particular
•	 The ability to interpret complex systems
•	 Analytical and problem-solving skills
•	 Flexibility and adaptability
•	 Attention to detail
•	 The ability to work to deadlines and under pressure
•	 Curiosity about how our planet works
•	 A love of the outdoors
•	 An aptitude for physics and maths

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Development and the Environment; 

Geography
•	 BSc: Geological Sciences; Earth Sciences; Geology; 

Geology and Geography; Geology and Physics; 

www.ceta.org.za
www.geoscience.org.za
www.gssa.org.za
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GEOTECHNICIAN

Geotechnicians are civil engineering scientists who 
study the earth’s crust to help locate and extract natural 
resources (such as water, minerals and metals) and 
determine conditions below the surface. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Exploration geology: These geotechnicians 
research and explore natural resources. They look 

for precious and semi-precious stones, basic metal, 
fossil fuels, building material or underground water 
supplies.

•	 Geophysics: The main aspect of this field is to 
evaluate the bedrock of large construction or civil 
construction sites so that the required re-enforcing 
can be done. 

•	 Mining: Geotechnicians working in this field collect 
information on rock surfaces and soil samples, 
which will help to locate precious metals, ores or 

A geotechnician works with geoscientists to collect and analyse data from soil, rocks and 
water.
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•	 Geohydrologist 
•	 Metallurgist 
•	 Mineralogist 

•	 Oceanographer*
•	 Palaeontologist

HOW TO BECOME A 
GEOTECHNICIAN

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Strong scientific ability and technical 
understanding

•	 Aptitude for mathematics and physical science
•	 Good communications skills, both written and 

verbal
•	 Analytical thinking skills
•	 Interest in science and geology in particular
•	 Being able to pay attention to detail
•	 The ability to work well with others
•	 The ability to interpret complex systems

QUALIFICATIONS AND TRAINING

See also geophysicist above.

These include:

Degrees
•	 BSc: Geological Sciences; Earth Sciences; Geology; 

Geology and Geography; Geology and Physics; 
Physical Science; Applied Earth Sciences; Applied 
Geology; Engineering and Environmental Geology

•	 BSc(Eng): Environmental Engineering
•	 BTech: Geology; Exploration and Mining Geology 
•	 BTech(Eng)
•	 BEarth Sciences (Hons): Mining and 

Environmental Geology

even predicting hazardous conditions. 
•	 Geohydrology: This is the science of finding new 

water resources. It also involves finding suitable 
waste-disposal sites and evaluating pollution in 
underground water supplies.   

•	 Engineering geology: Geotechnicians in this field 
work on large civil construction projects. This field 
may also find geotechnicians locating building 
materials which can be used on site.

WHAT DO GEOTECHNICIANS DO?

•	 Investigate the geology of the Earth’s subsurface 
so that large construction projects (such as dams, 
tunnels and bridges) can be built safely, on firm 
foundations (engineering geology)

•	 Use sophisticated instruments to find water 
and mineral resources underground and study 
conditions below the surface (geophysics and 
exploration geotechnology)

•	 Locate and establish the quality of underground 
water resources (geohydrology)

•	 Analyse rocks, soil and water 
•	 Locate ores and minerals, and investigate 

underground conditions regularly to make 
sure that they are safe for mining (mining 
geotechnology)

•	 Find building material (such as rocks, granite, 
marble and limestone) for building projects 

•	 Drill, take soil samples and collect rock samples
•	 Take measurements, make calculations and write 

detailed notes

RELATED CAREERS

•	 Geophysicist* 
•	 Geologist* 
•	 Civil engineering 

technologist* 
•	 Surveyor* 

•	 Environmental engineer* 
•	 Cartographer*
•	 Ecologist* 
•	 Geochemist 
•	 Geographer* 
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WHO WILL EMPLOY ME?

Mining companies • Government departments 
(including the Department of Water and Sanitation) • 
Civil engineering companies • Universities and research 
institutions • Self-employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Council for Geoscience
•	 Geological Society of South Africa
•	 Local Government, Water and Related Services 

Sector Education and Training Authority (LGWSETA)
•	 South African Association of Geotechnology

Certificates and diplomas
•	 National diploma: Geology; Economic Geology
•	 Diploma: Geology
•	 Advanced diploma: Geology
•	 Postgraduate diploma: Applied Geology

Students considering a career in geotechnology may 
consider starting with a National Diploma course in civil 
engineering and then specialise in a particular field. 
Further studies, including a BTech or MTech degree, is 
recommended.

www.geoscience.org.za
www.gssa.org.za
www.lgwseta.org.za
www.geotechnicaldivision.co.za
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GEOTECHNICAL ENGINEER

This type of engineering includes specialist fields such 
as soil and rock mechanics, geophysics, hydrogeology 
and associated disciplines such as geology.

The use of natural soil and rock makes geotechnical 
engineering different from many other branches of 
engineering where most engineers specify the materials 
they use. Geotechnical engineers must use the material 
existing in the ground and in general, cannot control its 
properties.

Geotechnical engineers plan and design the structures 
for buildings, roads, embankments, canals and 
hundreds of other construction projects. Beyond 
their construction role, the geotechnical engineer will 
also deal with geological hazards like landslides, soil 
erosion and, in some extreme conditions, including 
earthquakes.

These engineers determine the physical, mechanical 
and chemical properties of soil and rock to design 

A geotechnical engineer applies the sciences of soil mechanics and rock mechanics, 
    engineering geology and other related disciplines to civil engineering construction, the 

extractive industries and the preservation and enhancement of the environment.
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interpreting the data
•	 Make recommendations about the proposed use 

of the site
•	 Design foundations, stabilise slopes and improve 

ground conditions
•	 Excavate tunnels and other underground openings
•	 Analyse ground behaviour and assess ground 

movements
•	 Evaluate construction sites
•	 Create designs for structures
•	 Supervise construction
•	 Write and present reports
•	 Meet with clients for evaluations of project progress

RELATED CAREERS

•	 Soil scientist* 
•	 Geophysicist* 
•	 Geologist* 
•	 Environmental engineer* 
•	 Civil engineering 

technologist* 
•	 Surveyor* 
•	 Cartographer* 

•	 Geotechnologist or 
geotechnician* 

•	 Mineralogist 
•	 Physicist • 

Oceanographer* 
•	 Civil engineer* 
•	 Palaeontologist

HOW TO BECOME A 
GEOTECHNICAL ENGINEER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Scientific ability and technical understanding
•	 Be curious, motivated and dedicated
•	 Aptitude for mathematics and physical science
•	 Good communications skills, both written and 

verbal
•	 Ability to work independently
•	 Analytical and problem-solving skills
•	 Interest in science and geology in particular

foundations, retaining structures and earthworks.

Geotechnical engineering is linked to and overlaps with 
both engineering geology and ground engineering. 
It is possible to specialise in geotechnics or work for a 
geotechnical company but be known as an engineering 
geologist or a ground engineer.

Geotechnical engineering plays a key role in all civil 
engineering projects since all construction is built on or 
in the ground. It also forms an integral part of extractive 
industries, such as open cast and underground mining 
and hydrocarbon extraction. It is essential in evaluating 
natural hazards such as earthquakes and landslides. 

For a career in geotechnical engineering, you will need 
an in-depth knowledge of soil and rock, combined with 
an investigative problem-solving approach, for working 
on diverse infrastructure projects.

Working as a geotechnical engineer, you will support 
design and construction by carrying out testing and 
analysis to assess risks to humans and the environment. 
Risk can arise from natural hazards such as landslides, 
sinkholes, rock falls and earthquakes. 

WHAT DO GEOTECHNICAL 
ENGINEERS DO?

•	 Study and apply engineering geology and 
geomechanics (rock mechanics and soil mechanics)

•	 Investigate risks or geological hazards for a 
particular site

•	 Drill and analyse samples of bedrock, soil, 
groundwater and additional materials

•	 Solve technical issues as they arise, such as 
unexpected structures at drill sites

•	 Monitor conditions during and after construction
•	 Create geotechnical calculations, drawings, and 

two or three-dimensional computer models 
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WHO WILL EMPLOY ME?

Mining companies • Municipalities • Government 
departments (including the Department of Water and 
Sanitation) • Engineering companies • Universities 
and research institutes • Construction companies • 
Architectural firms • Research councils (such as the CSIR) 
• Self-employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Engineering Council of South Africa
•	 Geotechnical division of the South African 

Institution of Civil Engineering
•	 South African Society for Professional Engineers

•	 Be able to pay attention to detail
•	 The ability to work well with others
•	 The ability to interpret complex systems
•	 Able to apply technical knowledge to analyse 

problems and create solutions
•	 Capable of building and maintaining relationships 

with clients and operating in a competitive and 
commercial environment

•	 Detail-orientated with the ability to make correct 
judgements

QUALIFICATIONS AND TRAINING

(Also see geophysicist above).
These include:

Degrees
•	 BSc: Geological Sciences; Earth Sciences; Geology; 

Geology and Geography; Geology and Physics; 
Physical Science; Engineering and Environmental 
Geology

•	 BSc(Eng): Environmental Engineering; Civil 
Engineering; Mining Engineering

•	 BEng: Civil Engineering
•	 BTech(Eng): Civil Engineering; Engineering: Civil
•	 BEngTech (Civil Engineering) 

CERTIFICATES AND DIPLOMAS

•	 National diploma: Geology; Economic Geology
•	 Postgraduate diploma: Applied Geology

The Engineering Council of South Africa (ECSA) registers 
professional persons who are engineers, technologists, 
technicians and certified engineers. Visit ECSA’s website 
for more information.

www.ecsa.co.za
www.ecsa.co.za
www.geotechnicaldivision.co.za
www.saimeche.org.za
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HISTORIAN 

Historians research the history of human activity and 
prepare accounts of findings. They use their knowledge 
of the past to attempt to explain current events.

Historians are experts at recognising, accounting for, 
and explaining records and their context, including bias, 
social situation and attitudes, and importance to the 
overall record.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

Art historians study and write about works of art. They 
may also deliver lectures on art history, advise on art, 
look after historical and contemporary art collections 
and conduct research and present exhibitions.

A historian examines historical records to learn about the past and the context of peoples’ 
attitudes towards those events.
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Environmental historians consider the history of 
human impacts on nature and the interactions between 
humans and nature. 

Cultural historians study and interpret the record 
of human societies. They bring to life a past time and 
place. In this search, cultural historians study beliefs and 
ideas.

Economic historians focus on economic history, 
capitalism, financial crises, monetary history and the 
history of economic thought.

Water historians link the humanities and social 
sciences and the natural and applied sciences with civil 
engineering and hydrology. The study of the history of 
water contributes to understanding economic, political, 
social, and environmental history, the history of science, 
medicine, technology, environmental sciences, and 
geography.

The history of exploration and trade remains a major 
area of historical scholarship dealing with water. Some 
history scholarship focuses on how a major river, for 
instance, links different areas and communities and 
provides the backbone for a common culture. 

Increasingly, historians find themselves working across 
disciplines, either as part of a team of people drawn 
from many fields or by adapting methods drawn from 
other disciplines for their research. 

History students are trained to examining the bigger 
picture, efficiently analyse data and navigate their way 
through conflicting versions and uncertain information.

WHAT DO HISTORIANS DO?

•	 Conduct research in past and present theory and 
practice of social systems, institutions, behaviour or 
events 
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•	 Ability to understand details as well as broad 
concepts

•	 Ability to organise and communicate their insights 
to others in a convincing and accessible way

•	 A keen eye for attention to detail
•	 Conduct field studies and historical research at job 

sites
•	 Analyse historical archives and compose reports
•	 Maintain accurate records

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: History
•	 BA(Hons): History

Postgraduate studies are essential for senior positions. 
A PhD is required for permanent teaching positions 
at university level and for many research and 
administrative positions.

WHO WILL EMPLOY ME?

Universities, research institutions and think tanks• 
Science councils and research institutions • Water 
utilities • Government departments and agencies • 
Museums • Human Sciences Research Council (HSRC) 
• Publishing companies • Schools • Tourism sector • 
Law firms • NGOs • Scientific or professional consulting 
services • Self-employed (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Historical Association of South Africa

•	 Consult and compare primary sources, such as 
original or contemporary records of past events, 
and secondary sources such as archaeological or 
anthropological findings    

•	 Develop theories, models and methods to interpret 
and describe the nature of human experience and 
historical and political events and behaviour

•	 Extract relevant material, check its authenticity, 
research into and describe the history of a 
particular period, country or region, or a particular 
facet of society, for example, the economy 

•	 Present findings and conclusions for publication 
or use by government, political parties or other 
organisations and interested persons

•	 Advise or consult with individuals and institutions 
regarding issues such as the historical authenticity 
of materials or the customs of a specific historical 
period

RELATED CAREERS

•	 Sociologist*
•	 Researcher* 
•	 Economist* 
•	 Political scientist* 
•	 Journalist* 
•	 Archeologist 

•	 Anthropologist 
•	 Museum curator 
•	 Archivist
•	 Librarian 
•	 Information manager

HOW TO BECOME A HISTORIAN

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Enquiring and accurate, with an eye for detail
•	 Special interest in history and research
•	 Curious and persistent
•	 Able to communicate ideas clearly, both in speech 

and in writing
•	 Able to work independently and as part of a group

www.hgsa.co.za
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HUMAN RESOURCES MANAGER

Human resources managers and personnel managers 
are responsible for policies and practices in an 
organisation dealing with the recruitment and selection 
of employees, improving performance and productivity, 
pay and fringe benefits, and for creating a good 
relationship between managers and employees. 

The tasks of human resources managers differ according 
to the size and type of organisation. 

They are responsible for tasks such as the development 
and updating of human resources development 
programmes or training programmes, payment 
practices and staff administration. 

Emerging specialists within this field include 
international human resources managers, who handle 
human resources issues related to a company’s foreign 
operations, and human resources information system 
specialists, who match job seekers with job openings 

A human resources manager provides staffing and personnel administration services in 
support of an organisation’s human resources policies and programmes.
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•	 Ergonomist 
•	 Management consultant 

•	 Training and 
development manager

HOW TO BECOME A HUMAN 
RESOURCES MANAGER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Excellent communication skills
•	 Enjoy working as part of a team
•	 Fair and objective
•	 Able to detect problem areas and offer solutions
•	 Work well with all kinds of people
•	 Practical, adaptable and tactful
•	 Enjoy taking the lead
•	 Tolerant of different views
•	 Be diplomatic, but also firm and decisive
•	 Good communication skills
•	 Organisational and time management skills
•	 Problem-solving skills

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Human Resources Management
•	 BAdmin: Personnel
•	 BBusAdmin: Human Resources Management
•	 BBusSci: Management Studies; Organisational 

Psychology
•	 BCom: Management Sciences; Human Resource 

Management
•	 BTech: Human Resources Development; Human 

Resources Management; Human Resources
•	 BA(Hons): Human Resources Management

and handle other personnel matters.

A human resource management degree can be 
applied to almost any organisation in any sector. It is a 
versatile qualification for dealing with hiring, training, 
development and general people skills.

This is an office role, involving working with people.

WHAT DO HUMAN RESOURCE 
MANAGERS DO?

•	 Recruit, select, evaluate, appoint and place staff in 
suitable posts

•	 Handle employee-related services, regulatory 
compliance and employee relations

•	 Coordinate promotions, transfers, dismissals, 
retirements, salary increases and reinstatements

•	 Solve personnel problems
•	 Assist with performance interviews
•	 Interpret and advise on labour laws, deal with 

grievances and implement disciplinary procedures
•	 Plan and sometimes deliver training, including 

induction for new employees
•	 Advise about health and safety in the workplace 

and promote employee welfare (including housing 
schemes and medical aid)

•	 Management in negotiations with trade unions 
and employees

•	 Recommend new policies, approaches and 
procedures

RELATED CAREERS

•	 Industrial relations 
manager 

•	 Administrator* 
•	 Counsellor 
•	 Economic adviser 

•	 Social worker* 
•	 Industrial psychologist 
•	 Sociologist* 
•	 Training and 

development officer 
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Certificates and diplomas
•	 National diploma: Human Resource Management; 

Labour Relations
•	 Diploma: Human Resources Management
•	 Advanced diploma: Human Resources 

Management
•	 Certificate: Human Resources Administration
•	 Postgraduate diploma: Labour; Industrial 

Relations; Human Resource Management 
(Industrial Relations); Human Resources; Labour 
Law; Strategic Human Resources Management

Professional development
The Institute of People Management (IPM) offers 
programmes for ongoing professional development. 
Visit the IPM’s website for information.

WHO WILL EMPLOY ME?

Large and medium-sized organisations and companies 
• Municipalities • Government departments • Private 
companies • Non-governmental organisations • 
Commerce and industry • Self-employment, for 
example as an employment agent • Leisure and 
tourism companies • Consultancy firms • Engineering, 
media, banking and finance sector • Production and 
manufacturing companies • Mining companies • 
Professional, scientific, and technical services

WHERE CAN I FIND OUT MORE?

•	 Institute of People Management
•	 South African Institute of Management
•	 Services Sectoral Education and Training Authority 

(SSETA)

www.ipm.co.za
www.ipm.co.za
www.saim.co.za
www.servicesseta.org.za


135

HYDROLOGIST

Hydrology is a field of study that focuses on the 
management of water. It entails the study of the 
movement, distribution and quality of water on earth. 

Hydrologists work within the fields of earth or 
environmental science, physical geography, geology, 
or civil and environmental engineering. They study 
how water interacts with the earth’s crust. For example, 
they may study how rainfall cause erosion, create 

caves, percolate through soil and rock to become 
groundwater or eventually reach the sea.

Hydrologist may also investigate how precipitation 
affects people by influencing river levels or 
groundwater availability. Their work contributes to the 
efficient planning, development and sustainable use of 
natural and domestic water resources, ensuring water is 
supplied in a cost-effective way. 

A hydrologist makes an accurate assessment of the available water and future needs and 
makes recommendations on long-term management practices.
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•	 Hydrogeologists (geohydrologists) investigate 
and evaluate underground water resources; work 
with groundwater and moisture variation in the 
soil, locate the position of waste disposal dumps 
and evaluate groundwater pollution.

•	 Geohydrological technicians gather data about 
boreholes, measures groundwater levels and 
provide information for geohydrologists.

WHAT DO HYDROLOGISTS DO?

•	 Collect water and soil samples and measure their 
properties

•	 Gather data about boreholes and measure 
groundwater levels

•	 Analyse data to assess the environmental impacts 
of pollutants, erosion, sedimentation, drought and 
other water-related issues, and research ways to 
minimise their effects

•	 Measure water levels in rivers, lakes and 
underground

•	 Help design and plan dams, canals, bridges, 
irrigation projects, water supply schemes and flood 
protection

•	 Analyse the effect of environmental changes on 
water flow

•	 Plan responses to specific weather conditions (such 
as floods) and assess the impacts of such events on 
water catchments and supplies

•	 Undertake hydrological modelling to allow the 
development of flood forecasting and drought 
management strategy

•	 Assist in the planning of water resource 
development by forecasting and monitoring water 
usage and rainfall

•	 Apply hydrological and statistical techniques to 
water resource modelling and analysis

•	 Collect and analyse water and sediment samples
•	 Work closely with engineers, scientists and officials 

to help manage water supplies

Hydrologists also help investigate contaminated sites 
to assess how water flow might disperse pollutants and 
how to deal with polluted water. They try to secure the 
optimal utilisation of the country’s water resources by 
advising civil engineers on the flow of rivers and where 
to build the most economical water schemes.

Hydrologists identify underground water as sources of 
water supply and evaluate the effect of human activities 
on the quantity and quality of water. They study the 
interaction between components within the water 
cycle.

Most hydrologists develop a speciality, such as 
groundwater remediation. In this career, you could be 
involved in environmental management, controlling 
soil erosion and developing water resources. You might 
also advise civil engineers on the flow of rivers, where 
to build dams and reservoirs, and how to minimise and 
control the risk of floods. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Groundwater hydrologists study the water below 
the earth’s surface. They focus on cleaning up 
polluted groundwater at industrial contamination 
sites and work with water supply.

•	 Surface water hydrologists study aboveground 
water sources such as streams and glaciers. They 
may work with usage and precipitation data to 
estimate water levels in reservoirs. Their estimates 
help water managers make decisions about storing 
and releasing water to meet demand. They also 
create flood forecasts and help develop flood 
management plans.

•	 Hydrometry technicians support and assist 
engineers and hydrologists. They also design and 
plan storage dams, canals, tunnels, pipelines, and 
pumping and irrigation schemes.
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•	 BTech: Engineering: Civil: Environmental
•	 BEng: Civil Engineering
•	 BSc (Hons) Engineering Geology and 

Hydrogeology; Environmental and Water Science
•	 MSc: Hydrology 
•	 M(Eng)
•	 MSc(Eng): Water Quality Engineering

Although not necessary for all positions, a postgraduate 
degree is recommended.

LEARNERSHIPS
The Department of Water and Sanitation offers an 
in-service training programme. Visit the department’s 
website for more information.

WHO WILL EMPLOY ME?

Universities and research institutions • Science councils 
(including the Council for Scientific and Industrial 
Research) • Government departments (including 
the Department of Water and Sanitation) • Eskom • 
Agricultural sector • Non-governmental organisations 
• Municipalities • Water authorities • Consultancies and 
engineering firms • Construction sector • Paper and pulp 
manufacturers • Self-employed (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Construction Education and Training Authority 
(CETA)

•	 Council for Geoscience
•	 Department of Water and Sanitation
•	 Engineering Council of Southern Africa
•	 Institute for Soil, Climate and Water (ARC-ISCW)
•	 Institute for Water Research
•	 Local Government, Water, and Related Services 

Sector Education and Training Authority (LGWSETA)

RELATED CAREERS

•	 Ecologist* 
•	 Civil engineer* 
•	 Natural resource 

manager* 
•	 Soil scientist* 
•	 Water resources 

manager 
•	 Physicist*
•	  Geologist* 

•	 Meteorologist* 
•	 Biologist* 
•	 Geographical 

information systems 
specialist 

•	 Civil engineer* 
•	 Environmental scientist 
•	 Researcher*

HOW TO BECOME A HYDROLOGIST

You will need the following:

SKILLS AND PERSONAL QUALITIES
•	 Interest in conservation and environmental issues
•	 A logical, systematic approach and good 

organisational skills
•	 A high level of commitment and self-motivation
•	 A flexible approach to work and the ability to adapt 

to change
•	 Ability to gather, analyse and report on complex 

data
•	 Planning, time management and project 

management skills
•	 The ability to work as part of a team on projects, as 

well as independently
•	 Good verbal and written communication skills
•	 Analytical and problem-solving skills

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 Bachelor: Hydrology and Water Resources 

Management
•	 BSc: Environmental and Water Science

www.dws.org.za
www.ceta.org.za
www.geoscience.org.za
www.dwa.gov.za
www.ecsa.co.za
www.arc.agric.za/arc-iscw
www.ru.ac.za/iwr
www.lgwseta.org.za
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ICHTHYOLOGIST (FISHERIES SCIENTIST)

Ichthyology is the scientific study of different aspects of 
various fish species, including their history, behaviour, 
growth patterns, and place in the ecosystem.

Ichthyologists are fisheries scientists who dedicate their 
time to study different kinds of fish species, though 
many will focus on one family of fish in particular. They 
generally focus on the biological history, behaviour, 
growth patterns, and ecological importance of these 
fish. 

Most ichthyologists specialise further in fish that are 
found in a particular region or type of ecosystem.

The daily routine of the ichthyologist is varied, involving 
field study, laboratory work, reading research literature, 
writing up research results and lecturing.

An ichthyologist is a zoologist* specialising in the study of fish. 
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HOW TO BECOME A FISHERIES 
SCIENTIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Strong scientific ability and technical 
understanding

•	 Be passionate about fish and marine life
•	 Analytical thinking skills
•	 Pay attention to detail
•	 The ability to work well with others
•	 Love of nature
•	 Capacity for independent and original thought
•	 Practical aptitude
•	 Entrepreneurial skills 

QUALIFICATIONS AND TRAINING

(See also aquatic scientist* and biologist*.)

These include:

Degrees
•	 BSc: Zoology; Marine Biology; Biological Sciences; 

Environmental and Water Science; Zoology 
and Environmental Management; Zoology and 
Biochemistry; Life and Environmental Sciences; 
Genetics

•	 BscAgric: Animal Science with Aquaculture
•	 BSc(Hons): Ichthyology and Fisheries Science; 

Environmental and Water Science

An MSc or Doctoral degree is required to secure 
research positions. Ichthyologists must obtain their 
doctorates before gaining access to the best research 
and teaching positions available.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Aquaculture* – the study or practice of fish 
farming and management

•	 Fisheries science – the study and management of 
harvesting fish for human consumption

•	 Conservation – the conservation of natural fish 
populations and the marine environment

WHAT DO ICHTHYOLOGISTS DO?

•	 Study and manage fishery resources
•	 Plan and coordinate stock assessment activities
•	 Collect samples and conduct research 
•	 Consult on environmental and site assessments
•	 Coordinate data collection and input, interpretation 

and reporting
•	 Navigate environmental regulations and approvals 

processes
•	 Design erosion and sediment control systems
•	 Test water levels and filtration systems
•	 Monitor for fish diseases
•	 Monitor breeding patterns

RELATED CAREERS 

•	 Microbiologist* 
•	 Oceanographer* 
•	 Natural resource 

or environmental 
economist 

•	 Ecologist* 
•	 Animal scientist 

•	 Marine biologist
•	 Aquatic scientist*  
•	 Fisheries compliance 

officer 
•	 Environmental scientist*  
•	 Environmental manager* 
•	 Zoologist* 
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WHERE CAN I FIND OUT MORE?

•	 Department of Ichthyology and Fisheries Science
•	 South African Association for Marine Biological 

Research

Certificates and diplomas
•	 National diploma: Marine Science

WHO WILL EMPLOY ME?

Government departments (including the Department 
of Forestry, Fisheries and Environment) • Universities 
and research institutions • SANParks • Environmental 
consultancies • Museums • Aquariums • Fish or 
shellfish farms • Self-employment (as a consultant or 
entrepreneur)

https://www.ru.ac.za/ichthyology
www.saambr.org.za
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INFORMATION TECHNOLOGY PRACTITIONER

Information technology is a broad term that 
incorporates all computer-based technologies. It 
plays a role in every business, from large multinational 
corporations to small startups. 

People who work in information technology are 
involved in computer programming, designing and 
analysing computer programmes (systems analysis), 

administering databases and networks, operating 
computer systems and designing hardware.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Computer programmers create the code for 
software applications and operating systems, 

An information technology practitioner evaluates processes and methods used in existing 
     information and communication technology systems and proposes modifications or new 

systems to meet user needs.
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write code that converts that design into a set 
of instructions a computer can follow, test the 
program to look for errors and evaluate programs 
in use.

•	 Systems analysts are the link between computer 
programmers and users, converting the user’s 
requirements into system designs. These analysts 
research problems, plan solutions, recommend 
software and systems, and coordinate development 
to meet business or other requirements.

•	 Information and communication technology 
analysts work with users to formulate system 
requirements, develop system plans, review and 
evaluate existing systems, and design and modify 
systems to meet users’ needs.

•	 Information technology security specialists 
manage an organisation’s information technology 
security policy and procedures. They ensure 
preventative and recovery strategies are in place 
and minimise the risk of internal and external 
security threats.

•	 Software developers create, maintain and 
modify computer and software programs, such as 
operating systems. They participate in computer 
design and programming, or software project 
management.

•	 Multimedia designers and developers create 
graphic images, animations, sound, text and 
video. Multimedia developers may specialise as 
computer-based graphic designers, instructional 
designers, multimedia programmers, author-based 
programmers, project managers, digital video and 
sound editors, animators or a combination of these. 

•	 Systems architects establish the basic structure of 
a computer system and define the essential core 
design features and elements.

•	 Computer and information systems managers 
oversee a company’s computer operations.

•	 Software engineers apply mathematical analysis 
and the principles of computer science to design 
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•	 Internet services and 
support technician 

•	 Web developer
•	 Computer analyst 

•	 Website designer 
•	 Network controller 
•	  Electronics engineer 

HOW TO BECOME AN 
INFORMATION TECHNOLOGY 
PRACTITIONER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Management and leadership skills
•	 Production efficiency skills
•	 Good communication skills
•	 Customer service skills
•	 Problem-solving abilities
•	 Attention to detail
•	 Must have the ability to work independently
•	 Need to be self-directed and self-motivated
•	 Analytical and critical thinking skills

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BCom: Information Management; Information 

Systems; Business Information Technology; 
Information Systems and Computer Science; 
Information Systems and Finance

•	 BAdmin: Information Management
•	 BBusSc: Information Systems; Computer Science
•	 Bachelor: Data Science; Computer and Information 

Sciences; Information Science; Information Systems; 
Information Technology

•	 BSc: Applied Information Systems; Computer 
Science; Computer Science and Informatics; 
Computer Science and Applied Mathematics; 

and develop computer software.
•	 Computer network and systems engineers 

design and implement computer systems to solve 
problems for large organisations. They integrate 
technologies, establishes data, voice, and image 
communicating systems and designs computer 
systems.

WHAT DO INFORMATION 
TECHNOLOGY PRACTITIONERS DO?

•	 Coordinate and link the computer systems within 
an organisation to increase compatibility

•	 Expand or modify information systems to improve 
workflow or serve new purposes

•	 Identify and analyse processes, procedures and 
practices

•	 Identify and evaluate inefficiencies
•	 Recommend optimal business practices
•	 Help determine technical and business goals
•	 Involved with the upkeep, maintenance and 

security of networks
•	 Analyse the computer and information needs 

of their organisations from an operational and 
strategic perspective

•	 Determine immediate and long-range personnel 
and equipment needs

There is a chronic shortage of information technology 
professionals. The demand is steadily increasing as 
business opportunities require well-trained specialists in 
the latest innovative technology.

RELATED CAREERS 

•	 Computer support 
specialist

•	 Software engineer 
•	 Database administrator 

•	 Business and 
e-commerce consultant 

•	 Network architect
•	 Computer support 

technician 
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Electrical Engineering in Telecommunications; 
Business Information Technology

•	 Diploma: Business Information Technology

WHO WILL EMPLOY ME?

Finance, banking and insurance sectors • Internet 
service providers • Water utilities • Education institutions 
• Government departments • Mining companies 
• Software developers • Research organisations • 
Municipalities • Manufacturing sector • Large business 
and industrial organisations • Computer and technology 
companies • Telkom • Transport enterprises • Self-
employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Engineering Council of South Africa
•	 Information Technology Association of South Africa
•	 Institute of Professional Engineering Technologists
•	 Media, Information and Communication 

Technologies Sector Education and Training 
Authority (MICTSETA)

•	 South African Institute of Electrical Engineers

Information Systems; Information Technology; 
Information Technology (Information and 
Knowledge Systems); Information Technology 
Management; Information Technology (Computer 
Science); Information Technology (Computer 
Systems)

•	 BTech: Business Information Systems; Information 
Technology; Computer Systems; Business 
Information Systems; Computer Studies

•	 BEng: Electrical and Electronic Engineering; 
Electrical Engineering

•	 BA(Hons): Information Science
•	 BCom(Hons): Information Technology
•	 BSc(Hons): Computer Science; Information 

Technology; Big Data Analytics

Certificates and diplomas
•	 National certificate: Information Technology; 

Information Systems
•	 National diploma: Information Technology; 

Information Technology (Communication 
Networks); Information Technology (Software 
Development)

•	 Advanced diploma: Information Technology; 

www.ecsa.co.za
www.ita.org.za
www.iitpsa.org.za
www.mict.org.za
www.saiee.org.za
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INSTRUMENT MAKER

Instrument makers specialise in installing, 
troubleshooting, and repairing instrumentation, 
automation and control systems. In this career, you also 
ensure that automatic processes and plant systems 
operate efficiently. 

Instrument makers work mostly indoors in designing and 
manufacturing plants. Working conditions depend on 
the field of specialisation: mechanical, electrical, hydraulic, 
chemical or optical. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

Instrument makers and mechanicians can specialise in 
different types of instruments:

•	 Hydraulic – including flow meters and pressure 
gauges

•	 Meteorological – including automatic weather 
stations, electronic airport systems and radar

An instrument maker designs, manufactures, installs and repairs instruments. 



WATER@WORK -  A  CAREER GUIDE146

•	 Examine and test machines, instruments, 
components, other equipment, instruments and 
control systems to identify faults

•	 Maintain machines, equipment and instruments
•	 Install electronic instruments and control systems
•	 Interpret test data to diagnose malfunctions and 

systemic performance problems
•	 Install, adjust, repair or replace electrical and 

electronic components using hand tools, power 
tools and soldering iron

RELATED CAREERS 

•	 Biomedical technologist 
•	 Scientific glassblower 
•	 Laboratory technician 
•	 Process technician 
•	 Musical instrument 

builder 

•	 Engineering technician 
•	 Fitter and turner* 
•	 Instrument mechanician 
•	 Meteorological 

instrument technician

HOW TO BECOME AN INSTRUMENT 
MAKER

You will need the following:

•	 Chemical – including thermometers
•	 Mechanical – including pressure gauges, 

odometers, thermometers and watches
•	 Electrical – including voltmeters, kilowatt gauges 

and ammeters
•	 Optical – including telescopes, spectacles and 

cameras
•	 Medical and dental – including pincers, scalpels, 

scissors
•	 Avionics – including instruments used in aeroplanes
•	 Telecommunications – including telephones and 

satellites

WHAT DO INSTRUMENT MAKERS 
DO?

•	 Design and manufacture instruments
•	 Work according to sketches and instructions from 

scientists and engineers
•	 Install and diagnose faults in electronic instruments 

and control systems
•	 Calibrate and make sure that instrumentation 

equipment is working correctly
•	 Repair and maintain instruments and systems
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SKILLS AND PERSONAL REQUIREMENTS

•	 Work meticulously
•	 Be very accurate and precise
•	 Have a mathematical ability and mechanical 

aptitude
•	 Diligence and patience
•	 Good hand and finger dexterity
•	 Practical and problem-solving
•	 Enjoy the design and manufacture of scale models
•	 Good eyesight

QUALIFICATIONS AND TRAINING

These include:

Diplomas and certificates
•	 National certificate: Engineering Studies; Process 

Instrumentation 

Learnerships
•	 Training consists of theoretical and practical work.
•	 In-service training as an apprentice under the 

supervision of a qualified instrument maker

•	 Compulsory trade test, set by the Department of 
Employment and Labour, to qualify as an artisan

WHO WILL EMPLOY ME?

Sasol • Mittal Steel • Telkom • South African Airways • 
Eskom • Municipalities • Opticians • Electrical factories 
• Medical and technology companies • Manufacturing 
industries • Transnet • CSIR • Chemical engineering 
businesses • Electrical precision tool manufacturers • 
Universities and research institutions • Self-employment 

WHERE CAN I FIND OUT MORE?

•	 Manufacturing, Engineering and Related Services 
Education and Training Authority (MerSETA)

•	 South African Institute of Measurement and Control
•	 Steel and Engineering Industries Federation of 

Southern Africa (SEIFSA)

www.saimc.co.za
www.merseta.org.za
www.seifsa.co.za
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JOURNALIST OR MEDIA PRACTITIONER

Journalism is the profession of reporting, writing, 
recording or editing news about events, issues and 
trends via mass media outlets such as television, radio, 
print and online media. Topics range from politics and 
business to culture, arts, science and entertainment. 

Journalists investigate, collect and present information 
as news stories. These stories can be presented through 

newspapers, magazines, radio, television, the internet 
and social media. Journalists are relied upon to present 
news in a well-rounded, objective manner.

Communication, public relations and journalism are 
interdisciplinary professions that require a broad 
spectrum of knowledge and skills. Within different areas 
of media (television, radio, newspapers, magazines and 

A journalist gathers information on specific subjects, people, events or occurrences and 
     presents the information in the form of a report for the press, radio, television, internet, public 

relations division of a company or other institution.
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correct and accessible to the audience. They take 
journalists’ copy and make it ready for publication.

Studying journalism opens doors to a range of careers 
where your creativity, writing, as well as communication 
and research skills are invaluable. Jobs where your 
qualification and training would be useful include 
positions such as advertising copywriter, digital 
copywriter, market researcher, multimedia specialist, 
public relations officer, science writer and translator. 

The news media landscape is evolving at an astonishing 
speed, and professionals working in this field need 
regular training and career development. 

WHAT DO JOURNALISTS OR MEDIA 
PRACTITIONERS DO?

•	 Collect, report and comment on news and current 
affairs

•	 Interview politicians and other public figures at 
press conferences and on other occasions

•	 Liaise with production and editorial staff
•	 Receive, analyse and verify news for accuracy
•	 Research and report on developments in 

specialised fields such as medicine, business, 
science and technology

•	 Select material for publication, checking style, 
grammar, accuracy and legality of content and 
arranging for any necessary revisions

•	 Producing complete packages for broadcast, online 
or print

•	 Select, compile and prepare publicity material 
about businesses or other organisations to be 
issued to the media

•	 Collaborate with editors and production teams to 
put together completed newsworthy items

online media), there are specialised tasks for journalists. 
Journalists can work for newspapers and also for TV 
stations, radio stations, magazines and websites. 

SOME AREAS OF SPECIALISATION

•	 Broadcast journalists research, investigate 
and present news and current affairs content 
for television, radio and the internet. Broadcast 
journalists can occupy many roles within the media, 
including as an editor, reporter, presenter or news 
anchor, producer or correspondent.

•	 Print journalists collect and analyse facts about 
newsworthy events with interviews, investigations 
and observations and write stories for newspapers, 
magazines or journals.

•	 Multimedia journalists distribute news content 
using two or more media formats via the internet 
or disseminating news reports via multiple media 
platforms.

•	 Photo or visual journalists tell visual stories and 
facts about newsworthy events.

•	 Corporate communicators convey the image that 
an organisation wishes to present to the public.

•	 Website content managers ensure that the 
content of a website is well-structured and easy to 
find. They ensure that the content meets the needs 
of its users by covering all necessary topics and 
being up to date and accurate. Website content 
can include web pages, images, videos, blog posts, 
guest articles, reviews and occasionally social 
media and marketing copy.

•	 Subeditors check the written text of newspapers, 
magazines or websites before they are published. 
They are responsible for ensuring the correct 
grammar, spelling, style and tone of published 
work.

•	 Copy-editors and proofreaders ensure that 
material is clear, consistent, complete and credible, 
and that texts are well written, grammatically 
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•	 BA: Design (Communication Design); Digital Media 
Design

To be hired as a reporter at a newspaper, broadcaster or 
current affairs news website you usually need either a 
journalism degree or an unrelated degree followed by a 
postgraduate course in journalism.

Common routes into journalism are to take an 
undergraduate degree in journalism or to take an 
undergraduate degree in a different subject followed 
by a postgraduate journalism qualification. Most 
people starting journalism careers are graduates, but 
apprenticeships are available too. 

Certificates and diplomas
•	 National diploma: Public relations and 

communications
•	 Advanced certificate: Journalist
•	 Certificate: Journalism
•	 Diploma: Journalism and Media Studies; 

Journalism
•	 National diploma: Journalism
•	 Certificate: Journalism for Print and Digital Media
•	 Postgraduate diploma: Journalism; Economic 

Journalism
•	 Postgraduate diploma: Journalism 

Diplomas and certificates in journalism also offer 
professional entry to a range of careers in marketing, 
advertising, management, design and production.

Learnerships
•	 In-house training in publishing and the print media 

links theory to practice.
•	 Experience and mentorships can be supplemented 

with short courses.
•	 Public and private institutions offer certificates in 

various aspects of media work.

RELATED CAREERS 

•	 Information technology 
specialist* 

•	 Public relations officer or 
manager 

•	 Publisher 

•	 Lecturer
•	 Multimedia developer 
•	 Graphic designer
•	 Media strategist
•	 Web designer 

HOW TO BECOME A JOURNALIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Critical and analytical thinking skills
•	 Be intuitive, articulate and expressive
•	 Excellent communication skills
•	 Excellent general knowledge
•	 Interest in current events
•	 Be accurate, unbiased and adaptable
•	 Hardworking and able to take initiative
•	 Resourcefulness and self-motivated
•	 Good interpersonal skills
•	 The ability to meet deadlines and work under 

pressure
•	 The ability to listen and work productively in a team

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Journalism; Communication; Journalism 

and Media Studies; Corporate Communication; 
Media and Communication; Graphic Design with 
Communication

•	 Bachelor of Journalism and Media Studies
•	 BTech: Journalism; Public Relations Management
•	 BAHons: Journalism; Journalism and Media Studies
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Career development
The Institute for the Advancement of Journalism 
(IAJ) offers many short courses developed to support 
career development. Visit the IAJ’s website for more 
information.

Search for placements and find out more about work 
experience and internships. If you do not want to go 
to university, there are a limited numbers of journalism 
apprenticeships available for school leavers who want 
to work for newspapers or broadcast companies.

WHO WILL EMPLOY ME?

Media and broadcast companies (including Naspers) 
• News publications (print and online) • Universities 
and research institutions • Radio and television stations 
(including the SABC) • Government departments • 
Creative digital companies • Media-related institutions 
• Public relations consultancies • Communication 
agencies • Advertising and marketing companies and 
agencies • Media-related publications • Large and 
medium-sized companies • Self-employment (as a 
freelancer or consultant)

WHERE CAN I FIND OUT MORE?

•	 Institute for the Advancement of Journalism
•	 Media, Information and Communication 

Technologies Sector Education and Training 
Authority (MICTSETA)

www.iaj.org.za
www.iaj.org.za
www.mict.org.za
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LABORATORY WORKER 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

Medical laboratory technologists and scientists 
conduct medical laboratory tests to provide information 
for diagnosing, treating and preventing disease.

Chemical laboratory technicians work with chemists 
and chemical engineers to develop, produce, sell and 

utilise chemical and related products and equipment. 
Their work is almost entirely laboratory-based. Techni-
cians may work alone or as part of a team of scientific 
staff. They can work in most areas of science, including 
forensics, health and manufacturing.

Field laboratory technicians work in will dictate the 
work they do. If they work in a medical environment, 
they might be analysing body fluids or tissues, 

Laboratory workers assist scientists, engineers, technical officers and other laboratory analysts 
     by collecting and preparing samples, carrying out experiments, making measurements with 

scientific equipment, recording results and presenting them for critical analysis.
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•	 Electronic engineer* 
•	 Analytical chemist 

•	 Clinical technologist

HOW TO BECOME A LABORATORY 
WORKER 

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Independence
•	 Meticulous attention to detail
•	 Excellent written and oral communication skills
•	 Analytical skills
•	 Time management
•	 Think creatively and work systematically
•	 Able to work as part of a team

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Agriculture: Biochemistry; Chemistry; Plant 

Biochemistry; Pure and Applied Chemistry; Physical 
Sciences: Environmental Chemistry; Biotechnology; 
Biology; Food Science; Health Sciences; Biochemis-
try and Cell Biology; Microbiology

•	 BTech: Laboratory Management; Chemistry

Certificates and diplomas
•	 National certificate: Analytical Chemistry

WHO WILL EMPLOY ME?

•	 Scientific councils 
•	 CSIR
•	 Consultancies 
•	 Universities and research institutions 
•	 Water companies 

conducting blood tests and examining cells. If they 
work for a food and beverage manufacturer, they might 
be testing food and prepare beverage samples to de-
tect contamination or ensure quality.

Laboratory technicians support laboratory-based sci-
entific investigations by undertaking a range of routine 
technical tasks and experiments. They are the backbone 
of a scientific research laboratory. 

A laboratory manager plans, organises, directs, con-
trols and coordinates the operations of a research or 
production laboratory.

WHAT DO LABORATORY WORKERS 
DO?

•	 Conduct and support scientific investigations and 
experiments

•	 Test materials, production processes and final 
products

•	 Set up, clean and maintain equipment for use in 
experiments

•	 Collect, classify and preserve specimens and sam-
ples, such as animal and plant tissues, food, soil and 
water

•	 Plan, set up and undertake controlled experiments 
and trials

•	 Use scientific equipment to record and analyse 
results

•	 Collect, prepare and test samples
•	 Provide technical support
•	 Write reports, reviews and summaries
•	 Carry out risk assessments

RELATED CAREERS

•	 Chemist* 
•	 Chemical engineer* 
•	 Food technologist

•	 Medical laboratory 
technician 

•	 Physicist 
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WHERE CAN I FIND OUT MORE?

•	 Chemical and Allied Industries’ Association; 
Chemical Industries Education and Training 
Authority (CHIETA) 

•	 Health and Welfare Sector Education and Training 
Authority (HWSETA)

•	 Local Government, Water and Related Services 
Sector Education and Training Authority (LGWSETA)

•	 Chemical and manufacturing industries 
•	 Government departments (including the Depart-

ment of Water and Sanitation) 
•	 Biotechnology companies 
•	 Chemical companies 
•	 Food and beverage companies 
•	 Pharmaceutical companies 
•	 Hospitals and clinics

www.chieta.org.za
www.hwseta.org.za
www.lgwseta.org.za
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LAYWER

There are two main branches of legal practitioners: 
attorneys, who do legal work of all kinds, and advocates, 
who are specialists.

Attorneys are the business managers of cases. They 
decide when an advocate is or is not necessary to be 
engaged to act for the clients. Attorneys are the lawyers 
that clients see first with their problems. Attorneys give 
general advice about the law.

Advocates get ‘briefed’ to take on cases by attorneys 
when a specialist skill is needed in a court case or 
research into the law. 

Lawyers or attorneys offer services to clients in all aspects 
of law, including company law, criminal law, taxation, 
contracts, leases, wills and trusts. 

Attorneys form professional companies and firms and 
practice law in partnership with each other. Advocates 

A lawyer gives legal advice to clients regarding rights and obligations. 
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Legal advisers advise individuals, organisations, and 
businesses on legal matters. 

Paralegals or legal assistants help lawyers to solve legal 
problems and in preparing cases for court. They also liaise 
with the public and carry out legal research.

WHAT DO LAWYERS DO?

•	 Advise clients on their legal rights, responsibilities 
and problems that may arise

•	 Represent clients in negotiations, courts and 
tribunals

•	 Research rules, regulations, laws and previous cases
•	 Prepare legal documents, such as contracts and wills
•	 Interpret law and apply it to specific situations
•	 Advise on problems and explain difficult choices to 

attorneys and clients 
•	 Negotiate with colleagues over the settlement of 

cases or how it is to be conducted
•	 Guide witnesses to give their evidence by asking 

questions
•	 Test the integrity of the evidence given by witnesses 

by cross-questioning them
•	 Draft arguments setting out the facts and law 

relevant to the decisions to be decided
•	 Argue a case for a client to persuade a judge, 

magistrate or arbitrator

RELATED CAREERS

•	 Public prosecutor 
•	 State attorney 
•	 Conveyancer 
•	 Notary 

•	 Magistrate 
•	 Legal researcher 
•	 Legal secretary 
•	 Judge

HOW TO BECOME A LAWYER

You will need the following:

are individual practitioners and never form partnerships. 
Advocates may become members of the professional 
association of advocates. Advocates conduct criminal 
cases and civil cases. They also provide written legal 
opinions.

As a lawyer, you provide legal advice, write documents, 
conduct negotiations on legal matters, and you may 
represent clients in courts of law. Not all lawyers practise 
as legal professionals. Some also use their knowledge 
in business-related matters such as industrial relations, 
taxation, commercial transactions, the incorporation of 
new companies and journalism. 

Environmental or natural resources lawyers apply the 
law of contract, law of delict, common law, public law, 
administrative law, criminal law, statutory interpretation, 
procedural law and others on matters that affect the 
environment. 

Water law attorneys cover a myriad of issues regarding 
water supply and wastewater treatment, including 
legislation, regulatory matters, system operations/
development, real estate, finance and litigation. 

Maritime lawyers are concerned with the branch of law 
that governs international maritime zones and maritime 
resources. The international law of the sea and the 
network of conventions that governs navigation, fishing, 
seabed mining, naval warfare and marine pollution are 
within the sphere of interest of maritime lawyers.

Patent lawyers assess whether inventions are new 
and innovative, and therefore eligible to be patented. 
Specially trained in drafting patents and with knowledge 
of intellectual property law, these attorneys assist 
individual inventors or companies to obtain a patent 
and then act to enforce inventors’ rights if patents are 
infringed.
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Students with an LLB qualification can enrol for a Master 
of Law (LLM) degree in environmental law.

Certificates and diplomas
•	 Certificate: Legal Studies
•	 Diploma: Law
•	 Postgraduate diploma: Environmental Law; 

Maritime Law

Professional development
Professional training to become an advocate is provided 
by the constituent Societies of Advocates of the General 
Council of the Bar of South Africa. 

To become a member of the Bar (the professional 
association of advocates), an advocate must complete 
practical experience under the supervision of a practising 
advocate and pass the Bar examination administered by 
the General Council of the Bar of South Africa.

WHO WILL EMPLOY ME? 

Law firms • Government departments, agencies and 
institutions • Large companies • Non-governmental 
organisations • Public interest groups • Legal-aid societies 
• Law schools • Private practice • Legal departments of 
banking institutions, insurance companies and estate 
agents • Courts • Public and private companies (legal 
adviser) • Self-employed (attorneys and advocates)

WHERE CAN I FIND OUT MORE?

•	 Department of Justice
•	 General Council of the Bar of South Africa
•	 Law Society of South Africa
•	 Lawyers for Human Rights
•	 Safety and Security Sector Education and Training 

Authority (SASSETA) 

SKILLS AND PERSONAL QUALITIES

•	 Excellent communication skills, both verbal and 
written

•	 Problem-solving and analytical skills
•	 Be an independent thinker 
•	 Have self-confidence
•	 Fluency in more than one language is an advantage
•	 Excellent listening skills
•	 The capacity to concentrate and digest many 

documents
•	 The ability to extract from facts presented what is 

relevant and important
•	 Sense of responsibility and accountability
•	 Uncompromising personal ethical standards

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Law
•	 Bachelor of Law
•	 BCom: Law
•	 LLB
•	 LLM

www.justice.gov.za
www.sasseta.org.za
www.lhr.org.za
www.lssa.org.za
www.gcbsa.co.za
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LEISURE AND RECREATION PROVIDER

If leisure, sport, and recreation interest you as a career, 
there are many options to choose from, such as working 
as a tour manager, tour operator, tour guide, tourist 
information officer, travel agent, or recreation manager 
or officer.

Travel agents research, plan, and book trips for 
individuals and groups. They can help with flight 
bookings, hotel selection, transfer arrangements and 
holiday activities.

Tour operators typically combine tour and travel 
components to create holiday packages. They prepare 
itineraries for various destinations and often monitor 
popular destinations to put together attractive holiday 
packages for clients.

Tour guides provide guided tours to groups of visitors 
and tourists. They must have expert knowledge of 
specific areas, including natural features and other 

Tourism is the fastest growing industry in the country. It offers an exciting future in the area of 
water-related leisure activities as well as ecotourism and many others. 
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SKILLS AND PERSONAL QUALITIES

•	 Excellent interpersonal skills
•	 Able to work with all kinds of people
•	 Strong communication skills
•	 Excellent knowledge of South Africa’s places of 

interest, geography, its unique history, politics, flora 
and fauna

•	 Able to deal with unexpected situations
•	 Great customer service skills
•	 An outgoing and friendly personality
•	 Detail-orientated and dedicated to each task

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Tourism; Tourism Development and 

Management
•	 BCom: Tourism; Tourism Management
•	 BSc: Tourism
•	 BTech: Ecotourism Management; Tourism 

Management
•	 Bachelor: Tourism Development and Management
•	 BA(Hons): Tourism Development; Tourism 

Management
•	 MA: Management Sciences in Tourism 

Management

Certificates and diplomas
•	 Certificate: Tourism Management; Advanced 

Game Ranging and Lodge Management
•	 Higher certificate: Tourism and Travel 

Management
•	 Diploma: Ecotourism Management; Tourism 

Management; Travel and Tourism; Adventure 
Tourism Management; Event Management

•	 Advanced diploma: Tourism Management

tourist destinations. Tour guides may give walking tours, 
bus or even boat tours.

Leisure activity coordinators usually work for resorts 
and hotel groups. They are responsible for the day-to-
day management of a leisure centre and interacting 
with guests. 

Tourist information officers provide travel and 
accommodation information to tourists. 

Career choices can be found in sectors that include 
accommodation, attractions, food and beverage, 
adventure tourism, events and conferences, tourism 
services and the travel trade.

WHAT WILL I DO IN THIS CAREER?

•	 Inform clients and visitors about the places they are 
visiting and deal with their problems and enquiries

•	 Escort and look after people on holiday
•	 Manage groups of holidaymakers and plan tours 

and entertainment
•	 Deal with the finances and administration of 

tourism and leisure activities

RELATED CAREERS

•	 Nature conservationist 
•	 Game ranger 
•	 Executive chef 
•	 Hotel manager
•	 Sommelier 

•	 Event and conference 
organiser 

•	 Restaurant and food 
services manager

HOW TO BECOME A LEISURE AND 
RECREATION PROVIDER

You will need the following:
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•	 National certificate: Ecotourism Management; 
Tourism Management; Tourism

•	 Postgraduate diploma: Tourism Management

Learnerships
South African Tourism offers an internship programme 
for tour guides. Visit its website for more information.

WHO WILL EMPLOY ME?

Game farms • Guesthouses • Holiday resorts • Hotels 
• Conservation authorities (like CapeNature)• South 
African National Parks (SANParks) • Tour operators and 
travel companies • Self-employment (as entrepreneur)

WHERE CAN I FIND OUT MORE?

•	 Association of Southern African Travel Agents
•	 Department of Tourism
•	 South African Tourism

www.southafrica.net
www.asata.co.za
www.tourism.gov.za
www.southafrica.net
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MANAGER

Managers shape the culture of their teams and 
workplaces in countless ways. They have to play both 
an administrative and a leadership role. There are many 
options for managers working in the water sector, 
including at research institutions, municipalities and 
water utilities.

A manager is tasked with translating senior 
management’s strategies and goals into operating plans 
that drive the organisation or business. In that position, 

the manager is accountable to senior executives 
for performance and to employees for guidance, 
motivation and support.

Across every sector, managers contribute to businesses 
and organisations in significant ways, which are 
reflected in company profits, efficiency and overall 
workplace morale.

A manager is responsible for overseeing a department or group of employees within a specific 
organisation or company.
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A general manager is accountable for all resources and 
results for a line of business in the company. 

Product managers are focused on one or more 
offerings (products or services). They are charged with 
working across the organisation to bring new products 
to life and manage marketing decisions around features, 
pricing, packaging and promotion for their offerings. 

Management consultants work independently as 
advisers to businesses on management matters. They 
investigate problems, provide solutions and help with 
strategic planning. Management consultants assist 
organisations to achieve greater efficiency and solve 
organisational problems.

Management accountants plan, review and administer 
accounting systems and procedures, analyse the financial 
information needs of organisations, provide advice on 
financial planning and risk management, and provide 
management with reports to assist in decision-making.

WHAT DO MANAGERS DO?

•	 Ensure the daily functioning of a department or 
group of employees

•	 Interview, hire and train new employees
•	 Set standards and targets for their teams
•	 Decide on organisational policies and processes
•	 Help to prepare budgets, forecasts and reports
•	 Oversee the work of other employees
•	 Monitor and control expenses and budgets
•	 Track and report scorecard results to senior 

management
•	 Plan and set goals for future periods
•	 Resolve disagreements and resource-related issues

RELATED CAREERS

Human resources or personnel manager*

Managerial positions range from front-line supervisory 
positions to the top manager in the firm, who is the 
Chief Executive Officer (CEO). 

As a manager, you provide leadership in organisations 
for them to achieve their objectives. As strategic 
thinkers, managers encourage innovation and change 
to make their teams and the organisations they work for 
more productive and profitable.

Managing a business includes organising, researching, 
planning, controlling and directing all or part of the 
work of other employees. You would need to manage 
and motivate people so that they do their jobs well, 
and you might also need to manage resources, such as 
finances and assets.

Companies make use of managers in all their 
departments. You can have a management career in 
any industry. Management jobs can involve managing 
people, projects, money or all three.

Different types of managers perform different tasks:

Senior managers and directors are typically 
responsible for a number of groups and departments. 
They are directly accountable to senior executives, often 
reporting to a person with a vice-president title. 

Functional managers oversee specific functions or 
divisions within a company, such as administration, 
marketing, finances, or acquisitions.

Operational or production managers are responsible 
for the way a business works, for example, credit and 
cost control, or production.

General managers are responsible for the work of a 
number of managers with specific responsibilities. This 
job combines functional and operational management. 
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•	 National certificate: Environmental Management
•	 Postgraduate diploma: Environmental 

Management; Integrated Water Management

Learnerships
•	 In-service training
•	 Short courses offered by a variety of educational 

institutions

WHO WILL EMPLOY ME?

Government departments • Private sector • Research 
organisations • Municipalities • Large companies and 
businesses • Agricultural and manufacturing sector • 
Energy and water companies 

WHERE CAN I FIND OUT MORE?

•	 Chartered Governance Institute of Southern Africa
•	 Institute of Business Management
•	 Services Sector Education and Training Authority 

(SSETA)
•	 The South African Institute of Management

HOW TO BECOME A MANAGER

You will need the following: 

SKILLS AND PERSONAL QUALITIES

•	 Interpersonal skills
•	 Communication skills, both written and oral
•	 Excellent organisational skills
•	 Problem-solving and decision-making skills
•	 Prioritising tasks effectively 
•	 Emotional intelligence

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 Bachelor: Business Science; Management Studies; 

Management Leadership
•	 BCom: Management; Human Resources 

Management; Management Sciences; 
Management Accounting; Business Management

•	 BSc: Agricultural Science (Agricultural Business 
and Management): Agribusiness Management; 
Land Management; Water Resource Management; 
Construction Economics and Management

•	 BScAgric: Agribusiness Management; Agricultural 
Economic Analysis and Management; Agricultural 
Economic Analysis and Management with Food 
Science

•	 BAgric: Agricultural Production and Resource 
Management

•	 BTech: Management; Environmental Management; 
Laboratory Management

•	 BCom(Hons): Business Management
•	 MBA

Certificates and diplomas
•	 Diploma: Human Resource Management; 

Advanced Management; Ecotourism Management; 
Nature Management; Management Sciences

www.chartsec.co.za
www.institutebm.org.za
www.servicesseta.org.za
www.saim.co.za
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MARKETING PRACTITIONER

Marketing is the process of interesting customers in 
products or services. Successful marketers know how 
to observe consumers’ behaviour and habits to fully 
understand their motivations and what will make them 
fall in love with a product. 

Successful marketers understand their product and 
know how to communicate their message effectively. 
Whether it is engaging in public relations, digital 

marketing, search engine optimisation and even web 
design - marketers work across many different channels 
and skill areas.

The marketing world is constantly evolving, which is 
why marketers need to be ready to react quickly to new 
trends. 

Marketing is the intermediary function between product development and increasing brand 
    awareness. It is a term used for such fields as advertising, public relations, media planning and 

sales strategy
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•	 Sales manager 
•	 Content marketing 

specialist 
•	 Digital brand manager 

•	 Business development 
strategist 

•	 Brand and account 
manager

HOW TO BECOME A MARKETING 
PRACTITIONER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Excellent communication skills
•	 A creative and open-minded approach
•	 Strong organisational and planning abilities
•	 Team leadership qualities
•	 Self-motivated and persistent
•	 Strategic and analytical thinking
•	 Confidence and curiosity
•	 Good observational skills

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Marketing Communication; Creative Brand 

Communication; Strategic Brand Communication
•	 BCom: Marketing Management; Marketing; Digital 

Marketing; Strategic Brand Management; Marketing 
and Management Science

•	 BBusSc: Marketing
•	 BBA: Brand Building and Management
•	 BCom(Hons): Marketing Management
•	 Bachelor of Marketing
•	 Bachelor of Business Administration in 

Marketing Management
•	 BTech: Marketing

WHAT DO MARKETING 
PRACTITIONERS DO?

•	 Marketing managers plan marketing campaigns, 
formulate marketing policies and evaluate the 
effectiveness of marketing strategies.

•	 Brand managers control product branding, 
packaging, labelling, pricing, advertising, 
promotions and distribution.

•	 Product developers research and provide ideas 
and facts about consumer needs for a product 
or service. They also collect information about 
competitors’ products and services.

•	 Content marketers bring value to customers and 
build strong relations between the brand and the 
customers.

•	 Advertising managers promote a product or 
service using different media channels.

•	 Public relations managers keep the public 
informed about new products, policy changes 
and staff changes. They also keep management 
informed about public attitudes and reactions to 
the company and its products or services.

•	 Sales managers prepare forecasts and budgets, 
sales performance, liaise with dealers and 
distributors and monitor the preferences of 
customers. Sales managers prepare forecasts and 
budgets, sales performance, liaise with dealers and 
distributors and monitor customers’ preferences.

•	 Market researchers mine data from different 
sources to market a product more effectively. They 
analyse and interpret marketing information and 
study sales records to determine trends and help 
plan campaigns.

RELATED CAREERS

•	 Public relations 
manager* 

•	 Copywriter 

•	 Creative director 
•	 Product developer 
•	 Media director 
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WHO WILL EMPLOY ME?

Any industry or business that sells products and 
services • Advertising agencies • Marketing and media 
companies • Retail sector • Research and development 
organisations • Self-employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 AAA School of Advertising
•	 Association of Communication and Advertising
•	 Southern African Marketing Research Association
•	 Red and Yellow Creative School of Business
•	 Vega School

Certificates and diplomas
•	 Diploma: Marketing Communication: Visual 

Communication; Marketing; Business Marketing; 
Marketing Research; Marketing and Public 
Relations; Marketing and Entrepreneurial Studies

•	 Certificate: Marketing and Sales; Marketing; 
Marketing Management

•	 Postgraduate diploma: Marketing; Marketing 
Supply; Marketing Management

Learnerships
Some universities and universities of technology offer 
short courses in marketing or marketing management

www.aaaschool.ac.za
www.acasa.co.za
www.vegaschool.com
www.redandyellow.co.za
www.samra.co.za
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MATHEMATICIAN

Mathematicians work either in theoretical (pure) or 
applied mathematics. Both types of mathematicians 
develop new mathematical theories, techniques and 
approaches to solve problems.

Applied mathematics involves mathematical modelling, 
numerical analyses and operational research. It forms 
a bridge between mathematics’ theory, and practice 
and concentrates on solving problems in engineering, 
physics and information technology, as well as practical 

problems such as industrial research, research on 
population growth, the development of ecological 
systems and predictions on the performance of, for 
example, artificial limbs. Statistics and information 
technology are related fields of study.

Mathematical analyses are used to solve research 
problems, including in the medical and engineering 
field, and in ecology. 

A mathematician has extensive knowledge of mathematics and uses this knowledge to solve 
mathematical problems, and to develop theories and methods. 



WATER@WORK -  A  CAREER GUIDE168

•	 Develop mathematical models to describe natural 
phenomena such as weather and ocean currents

•	 Apply calculus and geometry to design objects and 
structures in such fields as computer graphics and 
robotics

•	 Analyse statistics and create models 
•	 Analyse processes and solve problems in service, 

manufacturing, chemical, mining, agricultural, and 
engineering industries

•	 Apply theories and techniques to practical 
problems

•	 Process and analyse quantitative data

AREAS OF SPECIALISATION IN THIS 
FIELD

Statisticians collect, classify, and analyse numerical 
information to make decisions and forecasts, for 
example, and to evaluate processes. They design 
and apply statistical principles and techniques for 
collecting, organising and interpreting quantifiable 
data. Statisticians also use statistical methodologies to 
produce statistical reports and analyses for government, 
commercial and other purposes.

Actuaries apply analytical, statistical and mathematical 
skills to financial and business problems. They analyse 
mathematical, statistical, demographic, financial or 
economic data to predict and assess the long-term risk 
involved in financial decisions and planning. They also 
advise life insurance companies on how to invest their 
money and to manage the risks of policy liabilities.

Using their broad knowledge of statistics, finance and 
business, actuaries help design pension plans and other 
financial strategies. Most actuaries are employed in 
the insurance industry, specialising in life and health 
insurance or property and casualty insurance. 

Undergraduate training in mathematics is an important 
step along many career paths. A degree or major 
in mathematics can pave the way for careers in 
accounting, actuarial science, business, construction, 
engineering, finance, communications, information 
technology, research and teaching.

WHAT DO MATHEMATICIANS DO?

•	 Financial and mathematical modelling
•	 Analyse risk and risk management
•	 Communicate complex financial concepts in easily 

understandable terms
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•	 BBusSc: Actuarial Science
•	 BCom: Actuarial Science

To qualify as a mathematician, you need at least 
an honours degree. To teach at a higher education 
institution or carry out high-level research, you will need 
a master’s or doctoral degree in mathematics, statistics, 
or actuarial science.

To become a fellow or an associate of the Actuarial 
Society of South Africa, you must pass its examinations 
or be granted exemption from them, and attain a 
satisfactory level of work-based skills. 

Certificates and diplomas
•	 Certificate: Advanced Mathematics
•	 National diploma: Mathematical Technology
•	 Diploma: Mathematical Sciences
•	 Postgraduate diploma: Mathematical Sciences

WHO WILL EMPLOY ME?

CSIR • Government departments • Mining and 
manufacturing industries • Eskom • Educational 
institutions • Statistics South Africa • Financial 
institutions • Insurance and investment companies 
• Schools, colleges and universities • Banking and 
financial sector • Healthcare sector • Self-employment 
(as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Actuarial Society of South Africa
•	 African Institute for Mathematical Sciences
•	 South African Mathematical Society
•	 Statistics South Africa

RELATED CAREERS

•	 Operations research 
analyst 

•	 Economist* 
•	 Financial analyst 
•	 Accountant*

•	 Systems analyst 
•	 Computer scientist 
•	 Statistical modeller 
•	 Biometrician 
•	 Epidemiologist

HOW TO BECOME A 
MATHEMATICIAN, STATISTICIAN OR 
ACTUARY

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Have a strong mathematical capability
•	 Ability to analyse and manage uncertainty
•	 Good communication skills
•	 Enjoy working with abstract ideas
•	 Imaginative and intellectually curious
•	 Enjoy solving problems and have good reasoning 

ability
•	 Thorough and accurate
•	 A logical and creative mind
•	 Good interpersonal skills

QUALIFICATIONS AND TRAINING

These include: 

Degrees
•	 BSc: Applied Mathematics; Mathematical Sciences; 

Physical Science and Mathematics; Applied 
Statistics; Mathematical Statistics; Mathematics and 
Applied Mathematics; Mathematics and Finances; 
Mathematics and Physics; Mathematics and 
Statistical Science

•	 Bachelor: Business Science; Mathematics; 
Commerce

www.actuarialsociety.co.za
www.actuarialsociety.org.za
www.aims.ac.za
www.sams.ac.za
www.statssa.gov.za
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MECHANICAL ENGINEER

Mechanical engineers are involved in almost every 
discipline of engineering. These engineers design and 
oversee the manufacture of many products ranging 
from medical devices to new batteries. 

Their activities range from those leading to 
the production of a machine (research, design, 
development and manufacturing) to those ensuring the 
optimal performance of the equipment (manufacturing 
and production), including management and 
consultation.

Mechanical engineers develop and build engines that 
produce power from steam, petrol, nuclear fuels, and 
other energy sources.

Mechanical engineers work closely with other 
professionals and are assisted by mechanical 
engineering technologists and technicians. 

Mechanical engineering technicians test mechanical 
systems, collect and analyse data, and assemble and 

A mechanical engineer plans, designs, organises and oversees the assembly, operation and 
maintenance of mechanical and process plant and installations.
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•	 Robotic engineers plan, build, and maintain 
robots. These engineers plan how robots will use 
sensors for detecting things based on light or smell, 
and they design how these sensors will fit into 
robot designs.

Mechanical engineers, technologists, and technicians 
normally specialise in a particular field. Here are a few 
examples:

•	 Water – design and construct waterworks and 
waste and wastewater treatment plants

•	 Power generation – steam, water, gas, and nuclear 
turbines used for driving power generators

•	 Agriculture – tractors, threshing machines, 
harvesters and packing machines

Other areas of specialisation include transportation 
equipment, fluid mechanics, heating, ventilation 
and air-conditioning instrumentation, machines for 
specialised industries such as rubber, petroleum and 
plastics, and construction. 

Developing technologies in this field include 
nanotechnology, biomechanics and acoustical 
engineering.

A wide variety of career opportunities are available 
in diverse areas such as transportation; nuclear, solar 
and fossil fuel energy development and utilisation; 
mining and earth moving equipment; heating and 
air-conditioning; air and water pollution control; metals 
and materials; or in the development of orthopaedic 
apparatus. 

WHAT DO MECHANICAL 
ENGINEERS DO?

•	 Design mechanical tools and equipment

install mechanical assemblies. Mechanical engineering 
technologists analyse and modify mechanical 
engineering technologies and apply them in the testing 
and implementation of engineering projects.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Transportation engineers design and develop 
equipment such as aircraft, helicopters, missiles, 
ships, motorcars, trains, as well as the steam and 
gas turbines and petrol and diesel engines needed 
for propulsion.

•	 Power generation engineers attempt to provide 
the energy required by consumers. 

•	 Agricultural engineers provide equipment such 
as tractors, harvesters and milking machines for 
food producers. Engineers in this field assist in the 
economical production of food.

•	 Mining engineers develop pumping plants, 
ventilation fans, conveyor belts, drilling machines 
and underground railways.

•	 Biomedical engineers develop heart-lung 
machines, artificial kidney machines, heart valves, 
pacemakers and operation monitors. 

•	 Industrial engineers play a major role in industrial 
and manufacturing processes such as production 
technology and quality control. 

•	 Automobile research engineers seek to improve 
the performance of cars. These engineers work to 
improve the traditional features of vehicles such as 
suspension. They also work on aerodynamics and 
new fuelling possibilities.

•	 Heating and cooling systems engineers work 
to create and maintain environmental systems 
wherever temperatures and humidity must be kept 
within certain limits. They develop such systems for 
airplanes, trains, cars, schools, and even computer 
rooms.
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•	 Develop and test prototypes and then oversee the 
manufacturing process 

•	 Design machines, equipment or systems
•	 Design and supervise the operation of 

manufacturing process plants, including pumping 
stations, vehicle production plants, power stations, 
sewerage plants and water supplies

•	 Ensure that equipment, operation and 
maintenance comply with design specifications 
and safety standards

•	 Develop operating principles of mechanisms, 
devices and systems

•	 Establish control standards and procedures to 
ensure efficient functioning and safety of machines, 
tools, motors, engines, industrial plant, equipment, 
or systems

•	 Analyse test results and change the design or 
system as needed

•	 Oversee the manufacturing process for devices

RELATED CAREERS

•	 Automotive engineer 
•	 Mechatronics engineer 
•	 Thermodynamics 

engineer 

•	 Transportation systems 
engineer 

•	 Fluid mechanics 
engineer

HOW TO BECOME A MECHANICAL 
ENGINEER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Natural curiosity and a creative desire to make 
things that work

•	 Ability to think independently and to approach 
problems in a logical and confident manner

•	 Self-motivated
•	 Good communication skills
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companies • Automotive, aircraft and space industries 
• Consulting engineering firms • Biomechanical 
research and development companies • Sasol • Food 
and packaging industry • Manufacturing industries 
• Construction companies • Environmental industry 
• Eskom • Aircraft and navigation companies • 
Mining companies • Municipalities • Transnet • Car 
manufacturers • Consulting engineering firms • 
Universities • Self-employed (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Construction Education and Training Authority 
(CETA)

•	 Engineering Council of South Africa
•	 Energy and Water Sector Education Training 

Authority (EWSETA)
•	 Institute of Professional Engineering Technologists
•	 Institution of Certificated Mechanical and Electrical 

Engineers
•	 Manufacturing, Engineering and Related Services 

Education and Training Authority (MERSETA)
•	 The South African Institution of Mechanical 

Engineering (SAIMechE)

•	 Work well with others
•	 Enjoy detailed work and solving problems
•	 An analytical mind
•	 Meticulously accurate in calculations and drawings
•	 Mathematical and mechanical aptitude

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BEng: Mechanical Engineering
•	 BSc: Engineering: Mechanical Engineering; 

Engineering (Aeronautical Engineering)
•	 BTech: Engineering: Mechanical
•	 BScEng: Mechanical Engineering; Aeronautical 

Engineering; Industrial Engineering
•	 Bachelor: Mechanical Engineering; Engineering 

Technology
•	 MSc(Eng)
•	 MEng

Diplomas and certificates
•	 National diploma: Mechanical Engineering
•	 Diploma: Mechanical Engineering Diploma; 

Engineering Technology
•	 Certificate: Mechanical Engineering

After a three-year post-qualification employment 
period, candidates may apply for registration as 
professional engineering technicians or technologists 
with the Engineering Council of South Africa (ECSA). 
Only engineering technologists registered with the 
ECSA may use the title of professional engineering 
technologist.

WHO WILL EMPLOY ME?

Transportation sector • Government departments • 
Energy companies • Air conditioning and refrigeration 

www.ecsa.co.za
www.ceta.org.za
www.saimeche.org.za
www.merseta.org.za
www.ewseta.org.za
www.ecsa.co.za
www.ipet.co.za
www.icmeesa.org.za
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MICROBIOLOGIST

Microbiologists investigate the basic anatomy, genetics 
and physiology of microorganisms, as well as the vital 
interaction between these organisms and the envi-
ronment. They manipulate microorganisms, improve 
quality of life and diagnose and control microorganisms 
which have an impact on humans, animals and plants. 

Even though they are very small and usually invisible to 
the naked eye, these tiny organisms play vital roles in 
biological activities in our environment.

Most microbiologists specialise in medical or industrial 
microbiology, virology, immunology, or bioinformatics. 
In the medical world, these scientists are involved in 
locating and identifying pathogenic microorganisms. 
They develop effective vaccines and methods of pre-
venting epidemics of dangerous diseases. 

Microbiologists are also involved, for example, in finding 
solutions for water pollution, the identification of 

A microbiologist is a scientist who studies microscopic organisms, including bacteria, algae 
and fungi. 
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WHAT DO MICROBIOLOGISTS DO?

•	 Diagnose and control the microbes that infect 
humans, animals, plants and food

•	 Isolate organisms that cause disease and develop 
the means to prevent or treat it

•	 Develop environmental, medical, veterinary, indus-
trial and other practical applications (such as the 
development of antibiotics)

•	 Observe, monitor, identify and track microorgan-
isms

•	 Collect, monitor and assess samples from different 
types of environments

•	 Develop and register medicines, vaccines, diagnos-
tic tests and pharmaceutical products

•	 Develop products, such as enzymes, vitamins, 
hormones, and antimicrobials and evaluate them in 
clinical trials

•	 Conduct quality control in manufacturing process-
es, such as checking for signs of contamination

•	 Develop techniques and best practices to use in 
research and routine sampling

•	 Analyse test results and prepare reports for a variety 
of stakeholders

RELATED CAREERS

•	 Biotechnologist 
•	 Geneticist 
•	 Aquatic scientist* 
•	 Pharmacist 
•	 Botanist* 
•	 Biologist* 
•	 Medical researcher 
•	 Ecologist* 
•	 Horticulturist 

•	 Entomologist 
•	 Zoologist*
•	 Public health scientist 
•	 Virologist 
•	 Microbiologist* 
•	 Bacteriologist 
•	 Immunologist 
•	 Agricultural scientist* 

pathogenic microorganisms, the prevention of food 
decay and to produce antibiotics. 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Bacteriologists work in the field of bacteriology 
and study bacteria. They study microorganisms and 
their effects on animals. 

•	 Environmental microbiologists study how micro-
organisms interact with the environment and each 
other. This discipline includes soil microbiology and 
water microbiology.

•	 Food microbiologists study pathogenic microor-
ganisms that cause foodborne illness and spoilage. 
They investigate foodborne pathogens and work 
on disease prevention.

•	 Industrial microbiologists generally work in 
biotechnology and study microorganisms that pro-
duce useful products. They study and solve prob-
lems related to industrial production processes.

•	 Medical microbiologists support the prevention, 
diagnosis and treatment of illness caused by micro-
organisms (viruses, fungi and parasites). 

•	 Mycologists study different types of fungi and how 
they interact with animals, plants and humans. 

•	 Virologists work in the field of virology and study 
viruses. They oversee the diagnosis, management 
and prevention of infection.

•	 Microbial epidemiologists study the role of mi-
croorganisms in health and illness. They  consider 
what causes disease outbreaks to treat diseases and 
prevent future outbreaks.

•	 Immunologists study how the human body de-
fends itself against viruses. These medical profes-
sionals specialise in treating conditions relating to 
the immune system, such as allergies and asthma.

•	 Agricultural microbiologists deal with plant-asso-
ciated microbes, plant and animal diseases and the 
microbiology of soil fertility.
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QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Microbiology; Biology Earth and Environment 

Science; Zoology and Biochemistry; Zoology and 
Entomology; Zoology and Genetics; Zoology and 
Microbiology; Chemistry, Biochemistry and Micro-
biology; Microbiology and Biotechnology

•	 BTech: Biotechnology’
•	 BSc(Hons): Microbiology and Biotechnology; 

Microbiology; Medical Microbiology
•	 MSc: Microbiology

Certificates and diplomas
•	 Diploma: Biology
•	 Certificate: Biology

WHO WILL EMPLOY ME?

Science councils (including the South African Medical 
Research Council) • Government departments • Waste 
treatment industries • Municipalities • Hospitals and 
healthcare facilities • Medical research companies • Food 
and beverage industries • Mining companies • Pharma-
ceutical industry • Pathology practices • Health care in-
dustry • Veterinary sciences • Biotechnology companies • 
Research agencies and education institutions

WHERE CAN I FIND OUT MORE?

•	 Agricultural Research Council
•	 Education, Training and Development Practices 

Sector Education and Training Authority 
(ETDPSETA)

•	 South African Council for the Natural Scientific 
Professions

•	 South African Society for Microbiology

HOW TO BECOME A 
MICROBIOLOGIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Ability to solve complex problems
•	 Good communication skills
•	 An investigative mind
•	 Attention to detail
•	 Analytical and innovative thinking skills
•	 Keen interest in science and related fields
•	 Be imaginative and curious
•	 Patience and perseverance
•	 Precise and methodical
•	 Able to work independently and as part of a team

www.arc.agric.za
www.etdpseta.org.za
www.sasm.org.za
www.sacnasp.org.za
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NATURE CONSERVATIONIST

Nature conservationists have a nature-focused 
perspective that hinges on preserving the natural 
world. They ensure the well-being of the environment, 
contribute to conservation laws, provide farmers with 
advice, control natural resources and make the public 
aware of conservation-related matters. Their work is 
closely linked with natural resource management and 
sustainability practices.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Wildlife conservation officers monitor plant and 
animal communities to inform their management. 
They are involved with practical aspects of 
conservation such as game capture, infrastructure 
development, maintenance and tourism.

•	 Extension officers engage with and support 
landowners to promote sustainable land-use 

A nature conservationist works in the interest of biological life and ecosystems. 
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RELATED CAREERS

•	 Freshwater ecologist 
•	 Zoologist* 

Environmental scientist* 
•	 Hydrographer 
•	 Environmental manager 
•	 Environment engineer* 
•	 Environmental 

technologist 
•	 Botanist* 
•	 Geologist* 
•	 Life scientist 
•	 Marine biologist

•	 Natural resource 
manager 

•	 Sustainability consultant 
•	 Natural resource 

manager* 
•	 Ecologist*
•	 Soil scientist* 
•	 Water resources 

manager 
•	 Environmental health 

practitioner* 

HOW TO BECOME A NATURE 
CONSERVATIONIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Keen interest in the natural environment
•	 The ability to work with groups of people
•	 Planning, time management and project 

management skills
•	 Good communication and observation skills
•	 The ability to gather, analyse and report on 

complex environmental data
•	 Scientific aptitude
•	 Patience and perseverance
•	 Love outdoor life and animals
•	 Be practical and self-sufficient
•	 Able to maintain good human relations

practices in areas of conservation value, including 
water catchments.

•	 Conservation law enforcement officers ensure 
that nature conservation laws are enforced to 
protect rare and endangered plants and animals. 
They also ensure that industries and developments 
adhere to environmental protocols.

•	 Scientific services supply the necessary 
knowledge to improve decision-making in 
conservation and planning. They are usually 
specialists in their respective fields, including 
freshwater management.

WHAT DO NATURE 
CONSERVATIONISTS DO?

•	 Apply theory to practical problems in the 
environment

•	 Monitor and fauna and flora
•	 Protect biodiversity and the ecosystems on which 

animals, plants and people depend
•	 Work towards sustainable agriculture, soil 

conservation and erosion control
•	 Evaluate impact assessments of proposed 

developments
•	 Develop habitat and wildlife management 

programmes
•	 Promote the concept of sustainability
•	 Enforce conservation laws
•	 Control the utilisation of natural resources
•	 Advise landowners, local authorities and the public 

on conservation matters
•	 Provide technical assistance to individuals who are 

drafting conservation plans
•	 Conduct research to identify sources of 

environmental problems
•	 Develop and coordinate the implementation of 

environmental management systems 
•	 Identity or produce scientific information that is 

useful for conservation
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Certificates and diplomas
•	 Diploma: Environmental Management; Marine 

Sciences; Hydrology and Water Resources 
Management; Ecotourism Management; 
Environmental Health; Nature Conservation

•	 Advanced diploma: Environmental Management; 
Nature Conservation

•	 Postgraduate diploma: Geographical Science; 
Environmental Management; Integrated Water 
Management; Nature Conservation; Sustainable 
Development

WHO WILL EMPLOY ME?

Research institutions (including the South African 
National Biodiversity Institute) • Conservation authorities 
(including CapeNature and SANParks) • Science councils 
• Universities and research institutions • Government 
departments (including the Department of Forestry, 
Fisheries and Environment and the Department 
of Water and Sanitation) • Non-governmental 
organisations (including WWF-SA) • Municipalities • 
Game reserves • Water authorities • Tourism industry • 
Consulting firms • Self-employed (as a consultant) 

WHERE CAN I FIND OUT MORE?

•	 Botanical Society of South Africa
•	 CapeNature
•	 Ezemvelo KZN Wildlife 
•	 SANParks
•	 Society of South African Geographers
•	 Southern African Society of Aquatic Scientists
•	 Wildlife and Environment Society of South Africa
•	 WWF-SA
•	 Zoological Society of Southern Africa

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Biodiversity and Conservation Biology; 

Conservation Ecology; Biological Sciences; Botany 
and Zoology; Natural Sciences; Environmental and 
Water Science; Oceanography; Natural Sciences; 
Geography and Environmental Management; 
Environmental Science; Life and Environmental 
Science; Biodiversity; Marine Biology; Geography 
and Environmental Management; Applied 
Environmental Sciences; Ocean and Atmospheric 
Science; Biodiversity and Ecology; Zoology and 
Environmental Management; Plant Science

•	 BTech: Nature Conservation; Ecotourism 
Management

•	 BScAgric: Animal Science
•	 BAgric: Wildlife Management
•	 BA: Environmental Planning and Development; 

Development and Environment; Geography; 
Environment Studies; Environmental Health; 
Environmental Management; Environmental 
Science and Society; Environmental Studies; 
Environmental Health; Environmental Sciences: 
Geography; Environmental Education, Training and 
Development Practice

•	 BEng(Hons): Environmental Engineering
•	 BA(Hons): Geography: Environmental Studies
•	 BSc(Hons): Limnology and Ecology; Biodiversity 

and Conservation Ecology; Botany, Zoology
•	 MSc: Environmental Management; Conservation 

Ecology; Environmental Ecology

A degree in Veterinary Science (BVSc) can stand you 
in good stead if you want to pursue a career in wildlife 
management or conservation.

www.botsoc.org.za
www.capenature.co.za
www.kznwildlife.com
www.sanparks.org
www.ssag.co.za
www.riv.co.za
www.wessa.org.za
www.wwf.org.za
www.zssa.org.za
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PLUMBER

Some plumbers concentrate on residential plumbing, 
while others specialise in commercial plumbing. 
In some cases, plumbers also repair roof gutters. When 
doing repair or maintenance work, plumbers must 
locate the cause of problems and replace broken or 
worn-out valves and clear pipes and waste traps.

The actual setting depends on the type of work, the 
type of employer and the skill and experience of the 
plumber. Overtime and night emergency work are 
sometimes required.

WHAT DO PLUMBERS DO?

•	 Install, maintain and repair pipes and fixtures 
associated with heating, cooling, water distribution, 
and sanitation systems 

•	 Measure, cut, thread, bend, assemble, install, 
maintain and repair pipes, fittings and fixtures of 
drainage, heating, water supply and sewerage 
systems

•	 Install gas appliances, dishwashers and water 

A plumber maintains and repairs pipes, plumbing systems, and plumbing fixtures in houses, 
factories, plants and on construction sites.
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Apprenticeship
Work under the supervision of a qualified plumber

Learnerships
•	 Competency-based modular training at an 

accredited training centre
•	 Practical training needed as an apprentice
•	 Trade qualification (compulsory trade test) 

required to qualify as an artisan

Work experience in the form of a learnership or 
apprenticeship can only be undertaken by an 
accredited employer.

Certificates and diplomas
•	 National certificate: Construction Engineering 

Studies (Plumbing)

To become a registered plumber with the Plumbing 
Industry Registration Board (PIRB), you must meet the 
stated requirements. Visit the PIRB’s website for more 
information. 

WHO WILL EMPLOY ME?

Property developers • Public utilities • Building 
contractors • Municipalities • Construction industry • 
Water utilities • Shipbuilding or aircraft construction 
companies • Government departments • Plumbing 
and pipefitting contractors • Shipbuilding or aircraft 
construction companies • Plumbing contractors • Self-
employment (as an entrepreneur) 

WHERE CAN I FIND OUT MORE?

•	 Construction Education and Training Authority 
(CETA)

•	 Institute of Plumbing South Africa
•	 Plumbing Industry Registration Board

heaters, sinks and toilets using hand and power 
tools

•	 Find and replace broken valves
•	 Clear drains and pipes
•	 Install boilers, pumps, heating and cooling systems, 

geysers, and solar water heating systems
•	 Clear obstructions from sink drains and toilets
•	 Install fixtures such as wash-basins, baths, toilets, 

taps and industrial processing units
•	 Install heating and air-conditioning systems, 

including water heaters
•	 Test plumbing systems for leaks and other 

problems

RELATED CAREERS

•	 Boilermaker*
•	 Fitter and turner* 

•	 Pipefitter 
•	 Welder*

HOW TO BECOME A PLUMBER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Alert, conscientious and accurate
•	 Efficient work habits and ability to perform tasks 

quickly
•	 Mechanical ability
•	 Enjoy working with your hands
•	 Practical 
•	 Good health and stamina
•	 Reliability
•	 Stress- and time-management skills
•	 Excellent troubleshooting ability

QUALIFICATIONS AND TRAINING

These include:

www.pirb.co.za
www.ceta.org.za
www.iopsa.org
www.birp.co.za
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POLITICAL SCIENTIST

A political scientist is part researcher, part analyst, and 
part forecaster. They use their expertise to understand 
how policies and laws affect government, business, and 
citizens. 

Political scientists study the origin, development, 
functioning, and interactions of political institutions 
and movements such as governments, political parties 
and international laws. They develop theories, analyse 

studies, and write reports that help others make 
decisions, determine policy and initiate change. 

They also investigate the nature of states, governments’ 
functions, voter behaviour, political parties, political 
culture, political economy, and public opinion. 

Knowledge of political science can help people gain 
insight into foreign policy and diplomacy, the concepts 

A political scientist studies the way people behave politically as individuals and groups and 
their relationship to society and the economy.
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WHAT DO POLITICAL SCIENTISTS 
DO?

•	 Research in areas such as political philosophy, 
political party systems and international relations

•	 Present research and survey results for use 
by government, NGOs, political parties and 
international institutions

•	 Develop theories, models and methods to interpret 
and describe the nature of human experience and 
political events and behaviour

•	 Interpret and analyse policies, public issues, 
legislation, and the operations of governments, 
businesses and organisations

•	 Write drafts of legislative proposals, and prepare 
speeches, correspondence and policy papers 

•	 Evaluate the effects of policies and laws on 
government, businesses and people

•	 Monitor current events, policy decisions and other 
related issues

•	 Forecast political, economic, and social trends

RELATED CAREERS

•	 Diplomat 
•	 Attorney* 
•	 Journalist 

•	 Economist*
•	 Social scientist*

HOW TO BECOME A POLITICAL 
SCIENTIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Be interested in politics and human behaviour
•	 Good communication skills
•	 Persistent nature

of good governance and accountable government, and 
sustainable development and better service delivery at 
the local government level. 

Political scientists usually research one of the 
following areas: national politics, comparative politics, 
international relations, or political theory.

Political scientists specialising in comparative politics 
compare systems of government. 

Political scientists who study international relations 
examine the ways that nations interact. are concerned 
with foreign policy, military questions, national security, 
trade policy and international finance. 

Political economy is the study of how politics and 
economics affect each other. Political scientists working 
in this field investigate how a country is managed or 
governed, taking into account political and economic 
factors. 

Political scientists also focus on the environment and 
natural resource governance and management 
within forests, water, renewable energy, minerals 
and mountain areas. Like most other scarce natural 
resources, water is a growing source of political debate 
and conflict.

Particularly pertinent to the water industry is 
hydropolitics, which is the politics around the 
availability of water and water resources. Political 
scientists working in this field deal with the positioning 
of dams and tunnels that affect more than one country, 
for example. 

At the level of local government, service delivery and 
access to water are having a huge impact on local 
governance issues and local political and community 
dynamics.
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WHERE CAN I FIND OUT MORE?

•	 Human Sciences Research Council (HSRC)
•	 Safety and Security Sector Education and Training 

Authority (SASSETA)

•	 Able to communicate ideas clearly, both in speech 
and in writing

•	 Be curious and have an inquiring mind
•	 Able to work independently and as part of a group
•	 Good judgement
•	 Critical-thinking skills

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Law; Politics 
•	 BCom: Law
•	 BLaw
•	 LLB
•	 Bachelor: Political Science 
•	 BA(Hons): Political Science; Politics; Philosophy; 

Politics, Governance and Economics; International 
Relations

•	 BAdmin(Hons): Political Science
•	 MA: Political Science; International Relations

For research positions, you will need a postgraduate 
qualification.

Certificates and diplomas
•	 Postgraduate diploma: International Studies and 

Politics; Political Science; International Studies

WHO WILL EMPLOY ME?

Universities and research organisations • Human 
Sciences Research Council (HSRC) • Social research 
companies • Media companies • Government 
departments (including the Department of 
International Relations and Cooperation) • Market 
research companies • International business sector • 
Institutes, think tanks and policy units • Development 
and aid work sector • Market research companies

www.hsrc.ac.za
www.sasseta.org.za
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POLYMER SCIENTIST

Polymer science is a specialised field of materials 
science that focuses on the study of polymers. Polymers 
are large complex molecules, made by combining 
smaller building blocks called monomers.
Polymer scientists or plastics technologists perform 
highly skilled work in the plastics industry, which is 
linked to the chemical industry. They are involved in 
the design, production and understanding of synthetic 
materials. 

A polymer scientist designs new materials. Many of these 
are used in the furniture, communication, packaging and 
transportation industries, in items ranging from tractors 
to detergents, fabrics or aircraft. The polymer may be 
the end product in itself, or it can be an ingredient that 
changes the properties of another mixture.

The field of polymer science includes researchers in 
multiple disciplines, including chemistry, physics, and 
engineering. 

A polymer scientist is a chemist who manipulates the molecular structure and chemical or 
other processing of polymers to create useful materials that have unique properties.
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•	 Observe, research, analyse and interpret results
•	 Develop innovative methods to improve existing 

products or procedures
•	 Study large complex molecules or polymers
•	 Develop new products or chemical processes 

in aerospace, biomedical, agricultural or 
manufacturing industries

RELATED CAREERS

•	 Biomolecular engineer 
•	 New product 

development manager 
•	 Material scientist 
•	 Research and 

development chemist 
•	 Laboratory director 
•	 Researcher* 
•	 Chemical engineer* 
•	 Research and 

development analyst 
•	 Quality assurance 

manager 

•	 Biochemist 
•	 Chemist* 
•	 Recycling specialist 
•	 Compliance and 

technical services 
manager 

•	 Biofuels plant engineer 
•	 Materials development 

engineer 
•	 Self-employed (as 

a consultant or 
entrepreneur) 

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Polymer chemists are concerned with the 
chemical synthesis and chemical properties of 
polymers. These scientists understand how the 
smaller building blocks combine to form polymers. 
They manipulate the molecular and chemical 
structure of polymers to develop specific functional 
characteristics in an end product. 

•	 Polymer nanotechnologists manipulate polymer 
matter on an atomic and molecular scale. These 
scientists manipulate matter on the nanoscale (one 
billionth of a metre), developing new materials and 
equipment as well as drugs and diagnostic tools. 

•	 Nanotechnology has endless potential 
applications from drinking water treatment 
to innovative ways of removing metals from 
wastewater. Nanotechnology includes fields of 
science as diverse as surface science, organic 
chemistry, molecular biology, semiconductor 
physics, and microfabrication.

•	 Polymer technology offers a diverse scope of 
opportunities, for example in production and 
production management of manufactured goods 
such as tyres, moulded plastic articles, and paints. 

•	 Plastics technologists test the processes used 
to produce plastics and put the processes into 
operation. They oversee these processes and the 
production of plastics. These technologists are also 
involved in locating and correcting factory faults.

WHAT DO POLYMER SCIENTISTS 
DO?

•	 Study the composition of polymer chemistry and 
physics

•	 Carry out detailed chemical analysis
•	 Problem-solving, research and consultative work
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The qualifications you need to become a polymer 
scientist include research and laboratory experience 
and a graduate degree. You can start on this career 
path by earning a master’s degree or PhD in chemistry 
or chemical engineering. Some polymer scientists 
have advanced degrees in materials science, and 
some universities offer a specialised degree in polymer 
science.

Certificates and diplomas
•	 National diploma: Polymer Technology

WHO WILL EMPLOY ME?

Universities • Research institutions • Science councils 
(such as the CSIR) • Government departments (including 
the Department of Water and Sanitation) • Water utilities 
• Manufacturing industry • South African Bureau of 
Standards (SABS) • Plants that process raw materials for 
plastic • Plastic, rubber manufacturers and companies 
that produce surface coatings • Laboratories • Self-
employed (as a consultant or entrepreneur)

WHERE CAN I FIND OUT MORE?

•	 Chemical and Allied Industries Association
•	 Chemical Industries Education and Training 

Authority (CHIETA)
•	 Energy and Water Sector Education Training 

Authority (EWSETA)
•	 Institute of Waste Management Southern Africa
•	 Local Government Services Sector Education and 

Training Authority (LGSETA) 
•	 Plastics Federation of South Africa
•	 Southern African Society of Aquatic Scientists
•	 Water Institute of Southern Africa

HOW TO BECOME A POLYMER 
SCIENTIST OR TECHNOLOGIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Keen interest in chemistry
•	 Analytical skills and a logical approach to problem-

solving
•	 Have an enquiring and logical mind
•	 Ability to work with other people
•	 Observant and inquisitive
•	 Good communication skills
•	 The capacity to deal with complex issues 

systematically and creatively
•	 Pay attention to detail
•	 Self-motivation and patience
•	 Have a flair for management, production and 

quality control

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Chemistry and Polymer Science; Materials 

Technology; Chemical Biology
•	 BEng: Chemical Engineering
•	 BTech: Biotechnology
•	 Bachelor: Engineering Technology in Materials 

Engineering in Polymer Technology
•	 BSc(Hons): Materials Science; Polymer Science
•	 MTech: Chemistry; Engineering (Chemical)

To become a polymer scientist or technologist, you 
need a bachelor’s degree in polymer science, organic 
chemistry, or a related field. Many higher-level jobs 
require a master’s degree or doctorate and several years 
of experience in the field.

www.caia.co.za
www.chieta.org.za
www.ewseta.org.za
www.iwmsa.co.za
www.lgseta.org.za
www.plasticsinfo.co.za
www.riv.co.za/sasaqs/
www.wisa.co.za
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PUBLIC RELATIONS PRACTITIONER

At its core, it is about influencing, engaging, and 
building a relationship with key stakeholders across 
numerous platforms to shape and frame the public 
perception of an organisation. The function of public 
relations is to build bridges of understanding, goodwill 
and awareness between a company and the public that 
it wishes to influence. 

Public relations practitioners generate positive 
publicity for their clients and enhance their reputation. 
A good public relations practitioner will analyse the 
organisation, find positive messages and translate those 
messages into positive stories. 

A public relations practitioner is a communication expert who employs all means of 
    communication to achieve an effective two-way flow of information between the organisation 

and its target groups.
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•	 Media director 
•	 Sales manager 
•	 Content marketing 

specialist 

•	 Digital brand manager 
•	 Business development 

strategist

HOW TO BECOME A PUBLIC 
RELATIONS PRACTITIONER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Excellent communication skills, both orally and in 
writing

•	 Excellent interpersonal skills
•	 Good information technology and presentation 

skills
•	 The ability to take initiative, prioritise and plan 

effectively
•	 Be outgoing and self-confident
•	 Be creative, imaginative and persuasive
•	 Be able to deal tactfully with all types of people
•	 Have organising and management skills
•	 Be able to work under pressure

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Creative Brand Communications; Marketing 

Communication; Creative Brand Communication; 
Strategic Brand Communication

•	 BCom: Marketing Management; Marketing; Digital 
Marketing; Strategic Brand Management; Marketing 
and Management Science

•	 BBA: Brand Building and Management
•	 BCom: Strategic Brand Management
•	 BCom(Hons): Strategic Brand Management

The public relations practitioner may work in a variety 
of areas or in one specific field, such as consulting, 
community involvement, employee communication, 
industrial affairs and media liaison.

Some of the disciplines or functions within public 
relations include corporate communications, crisis 
communications, internal communications, integrated 
marketing, media relations, event management, brand 
building and content creation.

WHAT DO PUBLIC RELATION 
PRACTITIONERS DO?

•	 Advise management on strategies and policies
•	 Write and distribute press releases and speeches
•	 Create and execute special events designed for 

public outreach and media relations
•	 Conduct market research on the organisation’s 

messaging
•	 Crisis public relations strategies
•	 Anticipate, analyse and interpret public opinion, 

attitudes and issues that might have an impact, 
for good or ill, on the operations and plans of the 
organisation or company

•	 Protect the reputation of a department, 
organisation or company

•	 Oversee the creation of content to drive customer 
engagement 

•	 Build and sustain good relationships between the 
employing organisation and its clients through 
planned publicity campaigns and activities

RELATED CAREERS

•	 Journalist* 
•	 Marketing specialist 
•	 Public relations 

manager* 

•	 Copywriter 
•	 Product developer 
•	 Purchase manager 
•	 Creative director 
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WHO WILL EMPLOY ME?

Government departments • Private sector • 
Municipalities • Business and industrial organisations 
• Food and beverage industry • Various sectors and 
industries • Self-employment as a consultant

WHERE CAN I FIND OUT MORE?

•	 Public Relations Institute of Southern Africa
•	 Media, Information and Communication 

Technologies Sector Education and Training 
Authority (MICTSETA)

Diplomas and certificates
•	 Higher certificate: Brand Building Practice; 

Marketing
•	 Diploma: Marketing Communication; Visual 

Communication; Marketing; Business Marketing; 
Marketing Research; Marketing and Public 
Relations; Marketing and Entrepreneurial Studies; 
Language Practice and Media Studies; Public 
Relations

•	 Certificate: Marketing and Sales; Marketing; 
Marketing Management

•	 Postgraduate diploma: Marketing; Marketing 
Supply; Marketing Management; Communication 
Management 

www.prisa.co.za
www.mict.org.za
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RESEARCHER

Researchers work in almost every area of science 
imaginable. They plan and carry out experiments and 
investigations in many areas, including geoscience, 
ecology and meteorology. 

Researchers collect information and organise it in ways 
that make us look at it in a new way. They may be trying 
to advance society’s understanding and appreciation 
of a particular subject, develop products or practical 
applications based on their findings or advocate 

changes in their organisation’s policy.

Researchers involved in the natural sciences in basic 
or fundamental research, study and try to uncover 
underlying principles and laws that govern the 
biophysical world. 

In scientific fields, researchers are often searching for 
solutions to problems that have eluded others for years. 
Although routine testing and experiments may be a 

A researcher carries out academic or scientific research and adds to the knowledge in a 
particular field.  
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•	 Write research papers, reports, reviews and 
summaries

•	 Prepare research proposals and funding 
applications

•	 Ensure that quality standards are met
•	 Develop original solutions to problems
•	 Keep up to date with relevant scientific and 

technical developments

RELATED CAREERS

•	 Research and development manager 
•	 Product development manager 
•	 Research assistant

HOW TO BECOME A RESEARCHER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Excellent written and verbal communication skills
•	 Curiosity and intelligence
•	 Attention to detail
•	 Critical thinking skills
•	 Technical skills
•	 Ability to maintain quality, safety and control 

standards
•	 Ability to plan work and set achievable targets
•	 Ability to manage and interpret data

QUALIFICATIONS AND TRAINING

Degree and post-graduate qualification(s)

Following the basic degree, it is necessary to continue 
to honours, master’s and PhD, in one’s field of interest. 
It is possible to continue one’s research career on the 
same subject as one’s PhD, or one may decide to branch 
out into something different.

large part of their day-to-day jobs, scientists also rely 
heavily on innovation to achieve breakthroughs.
If you are a researcher involved in applied research, you 
look for practical ways to apply basic research. Both 
kinds of research are necessary. The more we know and 
learn, the more applications are possible.

Put simply, research may be divided into three broad 
research types:

•	 Pure basic research – experimental and 
theoretical work, often called fundamental 
research, “knowledge for knowledge’s sake”

•	 Strategic basic research – experimental and 
theoretical, but often undertaken to acquire new 
knowledge

•	 Applied research – original work to perhaps 
determine new ways of achieving specific 
objectives or developing new techniques

Researchers in the many fields and disciplines 
connected with the water cycle gather and analyse 
data from rivers, oceans, aquifers and the atmosphere. 
These specialists have a key role in higher education 
and government projects. They keep improving water 
supply and water quality management practices. They 
also help the private sector to design better processes 
for cleaning water and reusing waste.

WHAT DO RESEARCHERS DO?

•	 Plan and conduct experiments
•	 Develop experiments and conduct trials to test 

their theories
•	 Record and analyse data
•	 Carry out fieldwork and collect samples
•	 Review research findings
•	 Present results to management and other research 

staff
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WHO WILL EMPLOY ME?

Universities and education institutions • Science 
councils • Government departments (including the 
Department of Water and Sanitation) • Laboratories 
(private and government-owned) • Biotechnology 
companies • Agricultural, medical, veterinary, 
and industrial sector • Utility providers • Specialist 
consultancies • Environmental agencies • Consumer 
products companies • NGOs • Chemical companies • 
Pharmaceuticals producers • Research and development 
divisions and laboratories within large companies • Self-
employment (as a consultant or entrepreneur)

WHERE CAN I FIND OUT MORE?

•	 Chemical Industries Education and Training 
Authority (CHIETA)

•	 Council for Scientific and Industrial Research 
•	 Education, Training and Development Practices 

SETA (ETDP SETA)
•	 Health and Welfare Sector Education and Training 

Authority (HWSETA)
•	 Higher education institutions (departments 

associated with your research interests)
•	 National Advisory Council on Innovation
•	 National Research Foundation

www.chieta.org.za
www.etdpseta.org.za
www.hwseta.org.za
www.nrf.ac.za
www.naci.org.za
www.csir.co.za
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SOCIAL SCIENTIST

Social science is the branch of science devoted to 
studying societies and the relationships among 
individuals within those societies. It includes 
anthropology, economics, political science, psychology 
and sociology.

Social scientists are concerned with the origin and 
development of human society, and the institutions, 
relationships, and ideas in society. Scientists and 

researchers in the social sciences can research different 
things, from how video games affect childhood 
development to how bank interest rates impact 
spending in developing nations. If it involves humans, 
there isn’t much that social scientists won’t study.

Sociologists are social scientists who study people’s 
behaviours and interactions, whether they are personal 
interactions or interactions on a bigger scale. They study 

A social scientist studies human behaviour and the mental, social and biological processes that 
influence and result from it. 
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HOW TO BECOME A SOCIAL 
SCIENTIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 An interest in human beings and their behaviour
•	 Excellent communication skills, both written and 

verbal
•	 Strong analytical and problem-solving skills
•	 Interpersonal skills to develop and maintain 

relationships
•	 Project management skills to oversee all aspects of 

a research project
•	 Accuracy and attention to detail for handling data 

and reporting research findings
•	 A flexible approach to work
•	 Organisation skills
•	 Excellent time management
•	 The ability to work under pressure and meet 

deadlines
•	 Analytical skills and objectivity

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BA: Social Sciences; Humanities; Social Dynamics; 

Industrial and Organisational Psychology and 
Labour Relations Management; Sociology and 
Geography; Sociology and Labour Relations 
Management; Political Science; Development and 
the Environment; Socio-informatics

•	 Bachelor: Social Sciences; Psychology and Social 
Sciences; Social Anthropology; Sociology; Industrial 
Sociology and Labour Studies

societies, social processes, and the way citizens adhere 
to established social customs. 

Sociology is the study of society in all its complexity, 
from both an empirical and a theoretical perspective.
Sociologists limit their research focus to social 
interactions instead of areas such as politics or 
economics. They study how different groups, such 
as political organisations, religions, social structures, 
economic groups affect each other and how those 
relationships shape society at large. 

A sociologist can work in a variety of fields, including 
social psychology, clinical sociology, political sociology, 
economic sociology, applied sociology and research. 

WHAT DO SOCIAL SCIENTISTS DO?

•	 Collect information and analyse and interpret data
•	 Conduct surveys and in-depth interviews
•	 Write reports and advise government departments 

and community organisations
•	 Interpret, use and evaluate data
•	 Develop and test theories
•	 Prepare, present and disseminate results in the 

form of reports, briefings, research papers and 
presentations

•	 Offer research-based briefings and advice, which 
may involve writing action plans

•	 Advise external bodies on social policy

RELATED CAREERS

•	 Economist* 
•	 Political scientist* 
•	 Market researcher 
•	 Psychologist 
•	 Social worker* 

•	 Historian* 
•	 Anthropologist 
•	 Criminologist 
•	 Researcher* 
•	 Marketing manager
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•	 BA(Hons): Sociology; Social Anthropology; 
Development Sociology

•	 MA: Sociology

Sociology may be taken as a major or subsidiary subject 
to form part of the BA degree or diploma. Depending 
on their areas of specialisation, social scientists usually 
have master’s or PhD degrees in psychology or 
sociology. 

WHO WILL EMPLOY ME?

Research institutions • Non-governmental organisations 
• Municipalities • Market research companies • 
Community organisations • Universities • Government 
departments (including departments responsible 
for social services, housing and education) • Self-
employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 Human Sciences Research Council (HSRC)
•	 Health and Welfare Sector Education and Training 

Authority (HWSETA)

www.hsrc.ac.za
www.hwseta.org.za
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SOCIAL WORKER

Social workers support individuals and their families 
through difficult times and ensure that vulnerable 
people, including children and adults, are safeguarded 
from harm.

In laymen’s terms, social work is a profession 
that focuses on helping individuals, groups, and 
communities improve their well-being. Social workers 

often interact with the most vulnerable members of 
society, working hard to improve their lives. 

The field of social work is complex and varied, often 
focusing on a wide range of issues. 

Depending on a person’s area of interest and experience 
the role of a social worker and the field in which they 
focus can vary greatly from one position to another. 

A social worker resolves social and other problems, and furthers human well-being and human 
rights, social justice and social development.
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RELATED CAREERS

•	 Economist* 
•	 Political scientist* 
•	 Market researcher 
•	 Psychologist 
•	 Nurse 
•	 Historian* 
•	 Anthropologist 
•	 Criminologist 
•	 Researcher* 
•	 Archaeologist 

•	 Town and regional 
planner* 

•	 Human resources or 
personnel manager*  

•	 Social scientist 
•	 Development 

practitioner 
•	 Aid worker
•	 Community worker*
•	 Sociologist*

HOW TO BECOME A SOCIAL 
WORKER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 A deep interest in human beings and their 
behaviour

•	 Excellent communication skills, both written and 
verbal

•	 Interpersonal skills to develop and maintain 
relationships

•	 Project management and organisational skills
•	 Reliable and resourceful
•	 Tolerant and even-tempered
•	 Resilient and empathetic
•	 Flexibility to adapt to new roles, tasks and situations
•	 Strong observation, analytical and listening skills

QUALIFICATIONS AND TRAINING

(See also social scientist above).

These include:

Generally, however, social workers practise in child and 
family welfare, marriage and divorce counselling, care of 
the elderly, medical social work, psychiatric social work, 
social work with the mentally or physically disabled, 
addictions focused, criminal offenders and in the 
workplace or schools. 

A social auxiliary worker assists the work of social 
services professionals by providing services and 
counselling support to individuals, families and 
communities.

WHAT DO SOCIAL WORKERS DO?

•	 Write reports about clients for welfare 
organisations, schools and courts of law

•	 Analyse the client’s situation and present 
alternative approaches to resolving problems

•	 Undertake casework, organise group activities or 
facilities for people with similar problems, or work 
with communities

•	 Maintain contact with other social service agencies, 
educational institutions and healthcare providers 
involved with clients to provide information and 
obtain feedback on clients’ overall situation and 
progress

•	 Provide counselling, therapy and mediation 
services and facilitating group sessions to assist 
clients in developing skills and insights needed 
to deal with and resolve their social and personal 
problems

•	 Train auxiliary social workers
•	 Liaise with, and make referrals to, other agencies
•	 Participate in multidisciplinary teams and meetings 

regarding, for example, child protection or mental 
health

•	 Maintain accurate records and preparing reports for 
legal action
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Certificates and diplomas
•	 National certificate: Vocational Safety in Society; 

Community Development; Child and Youth Care 
•	 Higher certificate: Social Auxiliary Work
•	 Diploma: Community Work; Counselling and 

Communication Skills
•	 Graduate development programmes
•	 Internship programmes are available for 

unemployed graduates to obtain occupational 
or professional registration as a social worker, a 
professional or occupational body.

Learnerships
People at all educational levels can build careers for 
themselves in health and social services.

Social workers also have to undergo intensive practical 
training, usually with various welfare organisations. 

WHO WILL EMPLOY ME?

Government departments • Child Welfare South Africa 
• National Council of and for Persons with Disabilities 
(NCPD) • South African National Council on Alcoholism 
and Drug Dependence • Family and Marriage Society of 
South Africa (FAMSA) • Provincial hospitals • Personnel 
departments of large commercial and industrial 
organisations • Self-employment

WHERE CAN I FIND OUT MORE?

•	 South African Council for Social Service Professions
•	 Health and Welfare Sector Education and Training 

Authority (HWSETA)
•	 Energy and Water Sector Education Training 

Authority (EWSETA)
•	 Local Government Sector Education and Training 

Authority (LGSETA)
•	 Public Service Sector Education and Training 

Authority (PSETA)

Degrees
•	 Bachelor: Social Work; Applied Social Science
•	 BA: Social Work: Social Sciences
•	 BSocSc: Social Work
•	 BA(Hons): Social Work
•	 MA: Social Work

A degree in social work allows a graduate to register 
with the South African Council of Social Service 
Professions (SACSSP) and practise as a social worker. 

The SACSSP is a statutory body under which falls the 
Professional Board for Social Work and the Professional 
Board for Child and Youth Care Work. Visit SACSSP’s 
website for more information.

www.sacssp.co.za
www.sacssp.co.za
www.hwseta.org.za
www.ewseta.org.za
www.lgseta.org.za
www.pseta.org.za
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SOIL SCIENTIST

Soil science deals with the origins, characteristics and 
the use of soils for purposes of sustained biological 
production, maintain environmental quality, as well as 
promoting health in plants, animals and people.

Being a natural and renewable resource, soils are 
vital to sustaining food production, supporting plant 
and animal life and having a positive impact on 
environments globally. 

Soils facilitate the lifecycle of growth, sustenance and 
decay. They influence the worldwide distribution of 
plants, animals, and people.

As a soil scientist, you will gather, interpret and evaluate 
information about the chemistry, biology and physics of 
soil. Using the information obtained from this analysis, 
you will inform and influence on diverse issues such 
as agricultural production, biodiversity management, 

A soil scientist studies the upper few metres of the Earth’s crust in terms of its physical and 
chemical properties, distribution, genesis and morphology and biological components. 
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•	 Crop production 
specialist 

•	 Conservation planner 

HOW TO BECOME A SOIL SCIENTIST

You will need the following:

SKILLS AND PERSONAL REQUIREMENTS

•	 A strong interest in soil
•	 Good communication skills
•	 Good observation skills 
•	 Love of nature and the outdoors
•	 Able to work independently and as part of a team
•	 Concentration skills and attentiveness
•	 Self-motivated and dedicated
•	 Love of science

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BAgric: Soil Science 
•	 BScAgric: Soil Science
•	 BSc(Hons): Soil Science

WHO WILL EMPLOY ME?

•	 CSIR
•	 Agricultural Research Council (ARC) 
•	 Government departments (including the 

Department of Water and Sanitation and the 
Department of Agriculture, Land Reform and Rural 
Development) 

•	 Universities and research institutions 
•	 Agricultural sector 
•	 Manufacturers of fertiliser and plant material 
•	 Commercial banks 
•	 Construction industry 

climate change responses, environmental quality, 
human health, land management and restoration.

WHAT DO SOIL SCIENTISTS DO?

•	 Analyse soil for its chemical and mineral 
composition

•	 Supply information about soils, its potential and 
limitations to a wide range of existing or potential 
land users

•	 Investigate the effect of farming activities (such as 
tilling, fertilising and crop rotation) on different soil 
types

•	 Determine the effects of pollution and 
environmental factors on soils

•	 Work closely with other agricultural experts and 
farmers to improve soil management

•	 Provide technical advice used to help plan land 
management programmes

•	 Advise land managers of capabilities and 
limitations of soils (such as timber sales, watershed 
rehabilitation projects, soil productivity and 
recreation development)

•	 Conduct studies on soil stability, moisture retention 
or drainage, sustainability and environmental 
impact

•	 Assess environmental hazards, including hazardous 
waste sites that involve soil investigation 
techniques and remediation alternatives

RELATED CAREERS

•	 Conservationist* 
•	 Agricultural scientist* 
•	 Wetland specialist 
•	 Agricultural economist* 
•	 Environmental 

protection officer* 
•	 Agricultural extension 

officer 

•	 Geotechnical engineer 
•	 Agricultural engineer* 
•	 Hydrologist*  
•	 Environmental 

technician  
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•	 Landscape architects 
•	 Self-employment (as a soil surveyor or analyst)

WHERE CAN I FIND OUT MORE?

•	 Agricultural Research Council (ARC)
•	 Agricultural Sector Education Training Authority 

(AgriSETA)
•	 ARC-Institute for Soil, Climate and Water (ARC-

ISCW)
•	 Soil Science Society of South Africa

https://www.arc.agric.za
http://www.arc.agric.za/arc-iscw/Pages/ARC-ISCW-Homepage.aspx
www.soils.org.za
www.agriseta.co.za
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SURVEYOR

Land surveying deals with the field of geomatics, which 
is derived from the word “geo” (meaning the Earth) and 
“matics” (a derivative of informatics). 

Geomatics or land surveyors carry out measurements 
and collect and interpret data about land areas, 
including information about boundaries, buildings, and 
natural and human-made features. They measure, map, 
assess, and collect and interpret information about 
specific pieces of land. These surveyors often work on 
land due to be redeveloped (built on). 

Surveyors plan, direct and conduct survey work to 
determine, delineate and precisely position tracts 
of land, natural and constructed features, coastlines, 
marine floors and underground works, and manage 
related information systems.

They use elements of mathematics, physics and 
engineering to achieve their objectives. The recent 
introduction of geomatics is because of the digital 
revolution, which has revolutionised the traditional 
survey instruments and methods of presenting and 
transmitting that information.

A surveyor is someone who establishes official land, airspace and water boundaries. 
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A land surveyor surveys land and buildings to help 
create boundaries and rights to that land and property. 

Building surveyors help create and supervise 
everything from towering skyscrapers to simple home 
extensions.

Project management surveyors run teams to deliver 
projects on time and budget.

Quantity surveyors assess the financial impact and 
profitability of construction projects.

Building control surveyors design and manage the 
use of buildings to make sure they comply with laws 
and regulations.

Infrastructure surveyors ensure the effective running 
and connecting of cities, including rail, road, broadband 
and electricity.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Hydrographical and oceanographic surveying 
concerns mapping the marine environment or 
under-sea topography. These surveyors also do 
positioning at sea and update maps to show 
danger zones. 

•	 Geodetic surveying is used to ascertain the size 
and shape of our planet. Geodetic surveyors are 
involved in determining the size and shape of the 
Earth, the variation in its gravitational field and the 
movement of its landmasses.

•	 Topographic surveying involves aerial 
photogrammetry (mapping by applying maths 
equations to photographs) and satellite remote 
sensing to ensure the correct position of structures.

•	 Engineering surveys are measurements for the 
design, setting out and monitoring of roads, freeways, 

railways, bridges, tunnels and other large structures.
•	 Mine surveying help establish the boundaries 

of mines and measure mine workings. These 
measurements allow surveyors to make 
connections between underground passages and 
enable new mines to avoid older ones that might 
have flooded.

•	 Remote sensing surveys help monitor changes 
in the surface features of the Earth by using digital 
data from high-resolution satellites and other 
imagery systems in the sky.

•	 Geographic information science (GIS) is the 
management of information and decision support 
systems using geographically referenced data. 
Various types of data sets (such as rivers, roads, 
mapping, and land cover) contain information 
about a specific feature can all be tied together 
geographically. 

•	 Remote sensing is the science of acquiring 
information about the Earth’s surface without 
actually being in contact with it. This is done by 
sensing and recording images and processing, 
analysing and applying that information.

•	 Cartography (mapmaking) involves making maps 
and using 3D computer graphics to model and 
present different phenomena.

•	 Cadastral surveying involves the measuring of 
property, such as the planning of towns, cities, 
farms and sectional title properties and their 
subdivision. The cadastral surveyor determines the 
position of boundaries between properties.

Surveyors work closely with civil engineers, landscape 
architects, and regional and urban planners to develop 
comprehensive design documents.

RELATED CAREERS

•	 Civil engineer* 
•	 Quantity surveyor 

•	 Town and regional 
planner* 
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confidence with new technology
•	 Problem-solving and analysis
•	 Attention to detail

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Land Surveying; Land Surveying/Geomatics; 

Geomatics
•	 BTech: Surveying; Cartography
•	 Bachelor of Science in Land Surveying

Certificates and diplomas
•	 National diploma: Surveying/Cartography; Town 

and Regional Planning; Hydrographic Surveying; 
Surveying 

•	 Certificate: Cartography 
•	 National certificate: Cartography

WHO WILL EMPLOY ME?

Government departments (including the Department 
of Agriculture, Rural Development and Land Reform) 
• Provincial administrations • Local authorities • Public 
utility companies (such as Eskom) • Civil engineering 
and construction companies (contractors and 
consultants) • Mining companies • CSIR • Eskom • 
Specialist land surveying companies • Aerial surveying 
and mapping companies • Property developers • Self-
employment (as a consultant)

WHERE CAN I FIND OUT MORE?

•	 National Geo-spatial Information
•	 South African Geomatics Council

•	 Cartographer* 
•	 Cartographic technician 
•	 Geometric engineer 

•	 Architect 
•	 Surveying and mapping 

specialist

WHAT DO SURVEYORS DO?

•	 Measure distances, directions, and angles between 
points on, above, and below the Earth’s surface 

•	 Survey, measure and describe land surfaces, mines, 
underground surfaces, sea, river and lake beds 

•	 Analyse data using plans, maps, charts and 
software

•	 Record the results of surveying and verify the 
accuracy of data

•	 Note the exact position of various features and 
record survey data in digital form

•	 Plan and conduct aerial photographic surveys
•	 Present findings to clients, government agencies 

and others
•	 Design, compile and revise maps and charts using 

aerial and other photographs, satellite imagery, 
survey documents and data, existing maps and 
records, reports and statistics

•	 Undertake research and development of surveying 
and photogrammetric measurement systems, 
cadastral systems and land information systems

HOW TO BECOME A SURVEYOR

You will need the following:

SKILLS AND PERSONAL REQUIREMENTS
•	 Enjoy working outdoors
•	 Able to work well and communicate with others
•	 Enjoy travelling
•	 Able to work independently
•	 Numeracy and the ability to make mathematical 

calculations
•	 Lateral and logical thinking
•	 Cutting-edge information technology skills and 

www.ngi.gov.za
www.sagc.org.za
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URBAN AND REGIONAL PLANNER

Planning as an activity is an effort to imagine or 
re-imagine an urban or regional environment and 
translate it into priorities for investment, conservation, 
new and upgraded settlement, strategic infrastructure 
investments, and land use regulation principles. 

The discipline of planning has many facets: sustainable 
development, spatial planning, land use management, 
housing, urban regeneration, environmental 
management, local economic development, tourism 
planning, and urban environmental design. Many 

planners are involved in urban renewal projects, 
the regeneration of inner cities, and township 
redevelopment.

You can specialise as a community town and regional 
planner; environmental planner (who investigates 
how human activities affect the natural environment); 
development planner (who plans for disadvantaged 
communities); urban planner; strategic planner; 
commercial and industrial planner; and residential 
planner. 

An urban and regional planner (also known as a town and regional planner) develops and 
     implements plans and policies for the controlled use of urban and rural land, and advises on 

economic, environmental and social needs of land areas.
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•	 The ability to work on several different problems at 
once

•	 Integrity, tact and sociability
•	 An original thinker that takes initiative
•	 A good planner and can visualise outcomes
•	 Critical, practical and research skills

QUALIFICATIONS AND TRAINING

(See also surveyor above)

These include:

Degrees
•	 BA: Environmental Planning and Development
•	 BTech: Town and Regional Planning
•	 Bachelor of Town and Regional Planning
•	 BSc: Urban and Regional Planning

All graduated town and regional planners may register 
at the South African Council for Planners (SACPLAN) 
after completion of at least three years of approved 
postgraduate practical experience. Visit SACPLAN’s 
website for more information.

Certificates and diplomas
National diploma: Town and Regional Planning

WHO WILL EMPLOY ME?

Municipalities • Provincial planning departments 
• Property developers • Business consultancies • 
Construction and surveying companies • Environmental 
agencies • Large retail business

WHERE CAN I FIND OUT MORE?

•	 South African Council for Planners (SACPLAN)
•	 Construction Education and Training Authority 

(CETA)

WHAT DO TOWN AND REGIONAL 
PLANNERS DO?

Estimate the future needs for housing, business and 
industrial sites, public facilities, open spaces, schools, 
cemeteries, traffic and transportation
•	 Survey and inspect sites
•	 Present information in the form of maps, graphs, 

diagrams, sketches and scale models
•	 Prepare and coordinate economic, social and 

environmental impact studies
•	 Plan layout and coordinate the development of 

towns and urban areas
•	 Confer with government authorities, communities 

and specialists in fields such as architecture, 
planning, social science, the environment and the 
law

•	 Devise and recommend the use and development 
of land

•	 Plan layout and coordinate the development of 
urban areas

RELATED CAREERS

•	 Architect 
•	 Surveyor* 
•	 Civil engineer* 
•	 Quantity surveyor 
•	 Property developer 
•	 Built environment 

analyst 
•	 Development and 

corporate real estate 
•	 Government planner 
•	 Policy analyst 

HOW TO BECOME AN URBAN AND 
REGIONAL PLANNER 

You will need the following:

SKILLS AND PERSONAL REQUIREMENTS

•	 Good communication skills
•	 Project management, research and team-working 

skills

www.sacplan.org.za
www.sacplan.org.za
www.ceta.org.za
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WATER AND WASTEWATER PLANT OPERATOR

It takes a lot of work to get water from natural sources 
(reservoirs, streams and groundwater) into our taps. 
Similarly, it is a complicated process to convert the 
wastewater into a form that is safe to release into the 
environment. 

Skilled operators control the processes, monitor 
operations, conduct maintenance and repair work and 
report results. They are trained in mechanics, hydraulics, 
computer science, biology, and chemistry, among 
others.

Water process controllers treat water coming from 
the environment and remove harmful household 
and industrial substances from liquid waste so that 
the water can be reused or discharged safely into the 
environment. 

Water treatment plant operators work in water 
treatment plants. Water is pumped from wells, rivers, 
streams, and reservoirs to these plants. It is then treated 
and distributed to customers. 

A water and wastewater plant operator or process controller controls the supply and storage of 
water and runs the equipment, controls the processes and monitors the plants that treat the water.
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RELATED CAREERS

•	 Sewage plant operator 
•	 Microfiltration specialist 
•	 Chemist* 
•	 Laboratory technician* 
•	 Mechanic 
•	 Water researcher 

•	 Chemical engineer* 
•	 Civil engineer* 
•	 Mechanical engineer* 
•	 Electrician or 

construction electrician 
•	 Automotive electrician

HOW TO BECOME A PROCESS 
CONTROLLER

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Good communication skills
•	 Be persistent and practical
•	 Good problem-solving abilities 
•	 Physically strong and healthy 
•	 Conscientious and responsible

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BTech: Civil (Water Engineering); Water Care
•	 BSc: Civil Engineering
•	 BEng: Civil Engineering; Chemical Engineering
•	 M(Eng)
•	 MSc(Eng): Water Quality Engineering

Certificates and diplomas
•	 Diploma: Hydro Power Plant Process Control
•	 Certificate: Water Care; Water and Wastewater 

Treatment; Water and Wastewater Process Control 
•	 National certificate: Infrastructure Management

Wastewater treatment plant and system operators do 
similar work to remove pollutants from domestic and 
industrial waste. Used water, also known as wastewater, 
travels through sewage pipes to treatment plants where 
it is treated and either returned to streams, rivers, and 
oceans or used for irrigation.

Plant operators often work closely with waste and 
wastewater treatment engineers who plan and 
design water treatment plants processes. Process 
controllers are often assisted by water services works 
technicians and water care technologists.

There are also other careers for plant processors 
related to water. Hydroelectric power plant process 
controllers operate instruments and machinery used 
for generating electric power. Coal-fired or nuclear 
power plants also need process controllers.

WHAT DO PROCESS CONTROLLERS 
DO?

•	 Operate equipment to purify and clarify water, or to 
process or dispose of sewage

•	 Add chemicals, such as ammonia, chlorine, or lime, 
to disinfect water or other liquids

•	 Monitor operating conditions, meters, and gauges
•	 Control and supervise plant operations
•	 Collect wastewater samples for chemical and 

biological analyses
•	 Adhere to safety procedures and guidelines 
•	 Make sure that the machinery, control instruments, 

switchboards, and other systems are working 
properly

•	 Compile records and reports on equipment 
performance, switching operations and instrument 
readings
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•	 Advanced diploma: Civil Engineering
•	 Postgraduate diploma: Water Management

Learnerships
•	 In-service training and various short courses are 

available.

WHO WILL EMPLOY ME?

Water, sewage and other systems utilities • 
Municipalities • Water boards • Government 
departments (including the Department of Water 
and Sanitation) • Chemical industries • Some food and 
beverage industries • Mining companies

WHERE CAN I FIND OUT MORE?

•	 Energy and Water Sector Education Training 
Authority (EWSETA) 

•	 Local Government Sector Education and Training 
Authority (LGSETA)

•	 Water Institute of Southern Africa

www.ewseta.org.za
www.lgseta.org.za
www.wisa.org.za
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WELDER

Welders play key roles in the manufacturing process. 
Their work varies from repair and maintenance welding 
to construction and fabrication.

Welders’ skills are used to construct and maintain 
pipelines, boilers, nuclear reactors, pressure vessels, 
motor vehicles, oil rigs and turbine castings. They need 
to be competent in welding many different metal types 
(mild steel, stainless steel or aluminium) using various 
processes. Recognising welding defects and being able 
to correct them, is also part of the job.

You can choose to be a practical welder that joins 
materials together using various welding processes. 

As a welder, you can progress your career by studying to 
become a welding supervisor or foreman. 

You can also work as a welding inspector. In this career, 
you will be responsible for verifying that welders 
are doing their work according to approved and 
implemented procedures. 

A welder fabricates and repairs metal products using various welding techniques. 
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WHAT DO WELDERS DO?

•	 Construct and maintain metal equipment and 
structures

•	 Decide on the method of welding, the welding rod 
materials, and the treatments and tests to use after 
welding

•	 Recognise welding defects and fix them
•	 Weld metal parts 
•	 Operate resistance-welding machines
•	 Braze metal parts together
•	 Cut metal pieces using a gas flame or an electric arc
•	 Join metal parts by hand soldering
•	 Monitor the fitting, burning, and welding processes 

to avoid overheating of parts or warping, shrinking, 
distortion or expansion of the material

•	 Examine and measure workpieces to ensure 
conformance with specifications

RELATED CAREERS

•	 Fitter and turner* 
•	 Sheet metal worker 
•	 Boatbuilder 

•	 Boilermaker* 
•	 Panel beater

HOW TO BECOME A WELDER

You will need the following:

SKILLS AND PERSONAL QUALITIES 

•	 Be practical and hands-on
•	 Physical strength and stamina
•	 Able to concentrate in noisy working conditions
•	 Able to produce high-quality work
•	 Work accurately and carefully
•	 Have good eyesight
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WHERE CAN I FIND OUT MORE?

•	 Construction Education and Training Authority 
(CETA)

•	 Manufacturing, Engineering and Related Service 
Education and Training Authority (MERSETA)

•	 South African Institute of Welding
•	 Steel and Engineering Industries Federation 

QUALIFICATIONS AND TRAINING

These include:

Apprenticeship
This consists of theoretical training at a training centre 
and workplace training under the supervision of a 
qualified artisan.
If you want to become a welder, you should be at least 
16 years old and have a Grade 9 certificate.

Learnership
•	 Theoretical training – at a college or through a 

correspondence course
•	 Practical training – apprenticeship with an 

employer offering in-service training under a 
qualified tradesperson or artisan

•	 Compulsory trade test – set by the Department 
of Employment and Labour, to qualify as an 
artisan.  Visit the department’s website for more 
information.

Certificates and diplomas
•	 National certificate: Engineering Studies; 

Engineering and Related Design
•	 National diploma: Mechanical Engineering

The South African Institute of Welding (SAIW) offers 
training courses in welding and non-destructive testing 
technologies. Visit SAWI’s website for information.

WHO WILL EMPLOY ME?

Engineering companies• Eskom • Gate and fence 
industry • Construction companies • Iron and steel 
plants • Mines • Motor manufacturing industry • Railways 
and shipyards • Iron and steel plants • Electricity supply 
industry • Sasol • Metal industries • Power plants • 
Petroleum refineries • Water treatment plants • Self-
employment (as an entrepreneur)

www.labour.org.za
www.saiw.co.za
www.ceta.org.za
www.merseta.org.za
www.saiw.co.za
www.seifsa.co.za
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ZOOLOGIST

The field of zoology has many different disciplines, such 
as cell biology, physiology, marine biology, behaviour, 
and ecology, to name but a few. 

Zoologists study species and animal populations and 
work with animals out in the field, in captivity or in a 
laboratory. These scientists can also study animals at the 
level of the cell, organ systems, whole animals, animal 
communities or ecosystems. 

Zoologists can also be divided based on the animal 
groups on which they work. For example, one person 
might specialise in fish (an ichthyologist) whereas 
another may specialise in mammals (a mammalogist). 

Someone else might concentrate on the development 
of the early stages of life in both fish and mammals (an 
embryologist or developmental biologist). 

A zoologist studies the anatomy, physiology, characteristics, ecology, behaviour and 
environments of animals.
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•	 Aquaculturists*: Study fish populations and how 
to promote their commercial use

•	 Geneticists: Study the genetics of animals
•	 Developmental biologists: Study the genetics of 

animals and how animals develop and grow

WHAT DO ZOOLOGISTS DO?

•	 Identify species and collect data on growth, 
nutrition, reproduction, prey and predators

•	 Design methods of animal population control (for 
pests) and management in the wild and in captivity

•	 Supervise the work of technical officers and 
technicians

•	 Dissect and examine specimens under a 
microscope

•	 Design and conduct research projects
•	 Analyse data, and write and publish scientific 

reports
•	 Collect, store and prepare specimens for analysis
•	 Identify, record and monitor species of animals
•	 Use modelling software to predict future scenarios, 

such as changes in habitats or population numbers
•	 Identify, monitor and address prevalence of invasive 

species and other threats 
•	 Ensure animal welfare, educate the public, promote 

conservation efforts and assist with captive 
breeding programmes 

RELATED CAREERS

•	 Nature conservationist* 
•	 Researcher* 
•	 Marine scientist 
•	 Veterinarian 
•	 Fish scientist* 
•	 Biologist* 
•	 Freshwater ecologist* 

•	 Entomologist 
•	 Parasitologist 
•	 Ornithologist 
•	 Animal behaviourist 
•	 Animal breeder 
•	 Wildlife manager

As a zoologist, you can work in many areas, including 
conservation of endangered species and habitats, 
animal education and welfare, drug development and 
testing, improving livestock and crops in agriculture and 
teaching and research.

A zoologist has an important part to play in the world of 
water because of the distribution of aquatic animals as 
an indicator of the state of the environment.

SOME AREAS OF SPECIALISATION 
IN THIS FIELD

•	 Cell biologists: Study animal cells and their 
functions

•	 Ecologists: Study animals and their interactions 
with their environments and humans

•	 Conservation biologists: Control and manage 
animal populations and their habitats

•	 Physiologists: Study how animals function and 
how they are adapted to live in their environments

•	 Systematists: Study evolutionary relationships 
between living and fossilised animals and 
categorise animals

•	 Palaeontologists: Study evolutionary relationships 
between fossil animals

•	 Taxonomists: Discover and describe new species 
or animal groups

•	 Entomologists: Study insects and the roles and 
control of insect pests

•	 Herpetologists: Study amphibians and reptiles
•	 Ornithologists: Study birds
•	 Mammalogists: Study mammals
•	 Parasitologists: Study parasites
•	 Epidemiologists: Study the spread of diseases
•	 Ethologists: Study animal behaviour
•	 Ichthyologists (fisheries biologists*): Study fish, 

fish populations and ways of growing fish and 
other aquatic animals
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Geography; Zoology and Physiology; Biological 
and Agricultural Sciences; Biological Sciences 
(Biodiversity and Ecology); Conservation Ecology; 
Microbiology and Zoology; Zoology and Life 
Sciences

•	 BTech: Nature Conservation
•	 BSc(Hons): Zoology; Wildlife Management; Nature 

Conservation; Ecology/Biodiversity; Entomology; 
Freshwater Studies; Marine Biology; Fisheries 
Science

An honours degree or preferably an MSc or PhD degree 
is essential for a zoologist’s professional development. 
Postgraduate studies involve a series of research 
projects chosen by the student in accordance with the 
relevant area of interest. 

Certificates and diplomas
•	 Advanced diploma: Nature Conservation
•	 Diploma: Nature Conservation; Wildlife 

Management
•	 Certificate: Wildlife Management
•	 National certificate: Nature Conservation
•	 Postgraduate diploma: Nature Conservation

HOW TO BECOME A ZOOLOGIST

You will need the following:

SKILLS AND PERSONAL QUALITIES

•	 Love nature and have a keen interest in biological 
science

•	 Able to work independently or as part of a team
•	 Imaginative and curious
•	 Problem-solving skills
•	 Keen observer
•	 Patience and perseverance
•	 Accurate and an aptitude for detail

QUALIFICATIONS AND TRAINING

These include:

Degrees
•	 BSc: Zoology; Biological Sciences; Environmental 

Sciences; Botany and Zoology; Zoology and 
Biochemistry; Zoology and Chemistry; Zoology 
and Environmental Management; Zoology and 
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WHO WILL EMPLOY ME?

•	 Zoos and aquariums 
•	 Research institutes and organisations 
•	 Government departments (including the 

Department of Forestry, Fisheries and Environment)
•	 Museums 
•	 Science councils 
•	 Conservation authorities (including SANParks and 

provincial nature conservation agencies) 
•	 Non-governmental organisations 
•	 Private game farms 
•	 Medical and industrial laboratories 
•	 ARC-Onderstepoort Veterinary Research Institute 

(ARC-OVI) 
•	 Manufacturers of fertilisers, insecticides and 

livestock remedies 
•	 South African Bureau of Standards (SABS) 
•	 CSIR
•	 South African Medical Research Council (SAMRC) 
•	 Pharmaceutical companies 
•	 Environmental consultants

WHERE CAN I FIND OUT MORE?

•	 ARC-Onderstepoort Veterinary Research Institute 
(ARC-OVI) 

•	 CapeNature
•	 Energy and Water Sector Education Training 

Authority (EWSETA) 
•	 Ezemvelo KZN Wildlife
•	 Local Government Sector Education and Training 

Authority (LGSETA)
•	 South African National Parks (SANParks)
•	 Southern African Institute for Aquatic Biodiversity 

(SAIAB)
•	 Southern African Society of Aquatic Scientists
•	 Wildlife and Environmental Society of South Africa 

(WESSA)
•	 Zoological Society of Southern Africa

www.arc.agric.za/arc-ovi/Pages/ARC-OVI-Homepage.aspx
www.capenature.co.za
www.ewseta.org.za
www.lgseta.org.za
www.sanparks.org.za
www.saiab.ac.za
www.riv.co.za
www.wessa.org.za
www.zssa.co.za
www.lgseta.org.za

