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South Africa: An Enabling Document for all SETAs (DEA, 2010). All the documents are 
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website (www.envirolearningforum.co.za) or the Department of Environmental Affairs’ 
website (www.environment.gov.za). 
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Term Strategic Framework goal ‘Sustainable Use of Natural Resources’ is included in 
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n Environmental Sector Skills Plan for South Africa: Summary Document. DEA, June 
2010

n Integrating the Environmental Driver into Sector Skills Plans in South Africa: An 
Enabling Document for all SETAs. DEA, July 2010

Working Documents (supporting and informing the Systems Documents): 

The environmental sector is a complex, cross-cutting and emerging sector. No previous 
skills planning has taken place at a sectoral level in South Africa. The working documents 
represent the best available information, are primarily indicative, and outline areas for 
further research and development. 

n ESSP Working Document No. 1: Background and principles informing Environmental 
Sector Skills Planning in South Africa.

n ESSP Working Document No. 2: Understanding environmental employment in 
South Africa: A first attempt.
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South Africa.
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development in South Africa: Issues of quality and relevance.

n ESSP Working Document No. 10: A short report on career guidance in the 
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n ESSP Working Document No. 11: System wide interventions needed to ensure pro-
active provisioning of skills to the environmental sector in South Africa.

n ESSP Working Document No. 12: Occupations relevant to environmental skills 
planning in South Africa.

n ESSP Working Document No. 13: An initial ‘current status’ report on Masters 
Degrees in the area of Environmental Management and Sustainable Development 
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All these working documents are available on the Environmental Learning Forum (ELF) 
website (www.envirolearningforum.co.za) or the Department of Environmental Affairs’ 
website (www.environment.gov.za), and will also be published in monograph format in a 
limited number. More Working Documents may become available on this website, since 
this is an ongoing initiative.

A working group within the Environmental Learning Forum, focussing on National 
Environmental Sector Skills Planning, has been formed to ensure that the ESSP is taken 
forward. Should you wish to join the ELF or the National Environmental Sector Skills 
Planning Forum, please contact:

Mr Thomas Mathiba
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FOREWORD

TŚe �epartment of �nvironmental Aīairs (��A) is mandated to ensure 
tŚat ^outŚ Africa eīectivelǇ manages tŚe environment and natural 
r e s o u r c e s  i n  a m an n e r  t h a t  e n s u r e s  e c o n o m i c  an d  s o c i a l  s u s t ai n ab i l i t y  
for current and future generations͘ TŚe department s͛ mandate is ďased 
on ^ection Ϯϰ of tŚe �onstitution, ǁŚicŚ states, inter alia, tŚat all ^outŚ 
Africans Śave a constitutional rigŚt to an environment tŚat is not Śarmful 
t o  t h e i r  h e al t h  o r  w e l l - b e i n g ,  an d  t o  h a v e  t h e  e n v i r o n m e n t  p r o t e c t e d  
for tŚe ďeneĮt of present and future generations͘ TŚe Đonstitutionaů 
ŝŵƉeratiǀe ŝs ĨurtŚer strenŐtŚeneĚ ďy a suŝte oĨ nationaů enǀŝronŵentaů 
ůeŐŝsůation͕ reŐuůations anĚ ƉoůŝĐŝes͘

/n providing leadersŚip for policǇ implementation and ensuring 
eīective service deliverǇ in tŚe environmental sector, ��A initiated 
a c o m p r e h e n s i v e  as s e s s m e n t  o f  s k i l l s  d e m an d  an d  s u p p l y  f o r  t h e  
environmental sector, culminating in tŚis �nvironmental ̂ ector ̂ kills Plan 
( E S S P ) .  U n d e r s t an d i n g  t h e  s k i l l s  d e m an d s  i n  t h e  e n v i r o n m e n t al  s e c t o r  
h as  n o t  b e e n  an  e as y  t as k ,  m ai n l y  d u e  t o  t h e  f ac t  t h a t  e n v i r o n m e n t al  
management and resource protection is a ĐrossͲĐuƫnŐ ŝssue,  r e q u i r i n g  
action ďǇ a numďer of sectors and all spŚeres of government, ďusiness 
an d  c i v i l  s o c i e t y .  T h e  d e m an d  f o r  s k i l l s  i n  t h e  e n v i r o n m e n t al  s e c t o r  i s  
al s o  i n c r e as i n g  as  n e w  c h al l e n g e s  ar i s e  an d  as  n e w  r e q u i r e m e n t s  f o r  
e n v i r o n m e n t al  m an ag e m e n t  an d  s u s t ai n ab l e  d e v e l o p m e n t  e m e r g e .  M o s t  
n o t ab l e  i s  t h e  c u r r e n t  e m p h as i s  o n  m o v i n g  t o w ar d s  a g r e e n  e c o n o m y ,  
ǁŚicŚ creates a need for a neǁ set of skills to ensure eĸcient deliverǇ͘ 

TŚis �^^P ʹ tŚe Įrst of its kind in ^outŚ Africa ʹ descriďes tŚe status Ƌuo 
w i t h  r e g ar d  t o  t h e  d e m an d  an d  s u p p l y  o f  e n v i r o n m e n t al  s k i l l s  an d  p r o v i d e s  
tŚe ďest availaďle information on scarce and critical skills in tŚe sector 
at present͘ /t also identiĮes neǁ trends inŇuencing skills development 
needs in tŚe sector͘  TŚe �^^P ǁill complement tŚe implementation of 
t h e  e n v i r o n m e n t  s e c t o r  s t r a t e g i c  p l an  as  w e l l  as  t h e  D e l i v e r y  A g r e e m e n t  
on Outcome ϭϬ of tŚe ϭϮ Outcomes of 'overnment s͛ Plan of Action͘ 
Outcome ϭϬ focuses on ensuring tŚat tŚe �ountrǇ s͛ environmental assets 
and natural resources are valued, protected and continuallǇ enŚanced͘

/t is encouraging to note tŚat ^outŚ Africa s͛ education and training 
institutions and sǇstems are ďeginning to integrate environmental 
education and training issues into a range of disciplines and programmes͘ 
A c c o r d i n g l y ,  a n e w  w i n d o w  o f  o p p o r t u n i t y  h as  o p e n e d  t o  s t r e n g t h e n  
e n v i r o n m e n t al  s e c t o r  s k i l l s  d e v e l o p m e n t  u n d e r  t h e  f r am e w o r k  o f  t h e  
Eational ^kills �evelopment ^trategǇ ///, ǁŚicŚ paǇs aƩention to tŚe 
governmentͲǁide Dedium Term ^trategic &rameǁork oďũective of 
e n s u r i n g  s u s t ai n ab l e  u s e  o f  n a t u r al  r e s o u r c e s .  

tŚile tŚere are positive signs tŚat environmental sector skills demands 
ar e  b e i n g  c o n s i d e r e d ,  t h e  E S S P  i l l u s t r a t e s  c l e ar l y  t h a t  m o r e  n e e d s  t o  
ďe done to ensure an adeƋuate supplǇ of skills for a ǁellͲfunctioning, 
groǁing environmental sector͘  LeadersŚip skills are needed, as are a 
diversitǇ of environmental scientiĮc and tecŚnical skills͘ �nvironmental 
economists, climate cŚange modellers and soil scientists are ďut a feǁ 
of tŚe scarce skills identiĮed in tŚe �^^P͘  �nvironmental educators and 
t r ai n e r s  a r e  al s o  n e e d e d  t o  p r o v i d e  f o r  t h e s e  n e w  s k i l l s  d e m an d s .  S o c i al  
and puďlic participation skills are needed to ensure tŚat societǇ and 
communities everǇǁŚere can participate in environmental management 
and sustainaďle development actions and practices͘ TŚe �^^P gives 
direction and sets out oďũectives sŚoǁing Śoǁ tŚese cŚallenges can 
ďe met͘ Provinces, local and national government departments and 
tŚe private sector are all encouraged to draǁ on tŚe ďroad directional 
g u i d an c e  p r o v i d e d  b y  t h e  E S S P  t o  d i r e c t  t h e i r  s k i l l s  d e v e l o p m e n t  p l an n i n g  
at local and institutional levels͘ 

Ds EosŝƉŚo EŐĐaďa
D i r e c t o r  G e n e r al
�epartment of �nvironmental Aīairs and Tourism
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Introduction and Purpose of the 
Environmental Sector Skills Plan

Environmental skills planning in South Africa is currently ad hoc, 
fragmented, and re-active, and is characterised by inefficiency. 
The resources available through the national skills development 
system have not, as yet, been adequately mobilised to address 
environmental sector skills demands. The environmental driver has 
not been adequately addressed in the National Skills Development 
Strategy I or II, or in earlier versions of the National Human Resource 
Development Strategy. This is due to a lack of comprehensive 
information on the skills needs for the environmental mandate, and 
a lack of a dedicated mechanism for dealing with environmental 
skills issues in South Africa. (See ESSP Working Documents No. 3, 4, 
5 and 6.) 

3. This Environmental Sector Skills Plan (ESSP) – the first of its kind in 
South Africa – describes the current status quo with regard to demand 
and supply of environmental skills, and provides the best available 
information on scarce and critical skills in the sector at present from 
a supply and demand perspective (see ESSP Working Document No. 
5). It also identifies new trends influencing skills development needs 
in the sector (e.g. new socio-ecological issues and directions, such as 
climate change; mainstreaming of environment into development; 

1. The Department of Environmental Affairs (DEA) is the lead agent 
for the environmental sector, and is mandated to ensure that South 
Africa effectively manages the environment for the benefit of current 
and future generations, according to the Bill of Rights in Section 24 
of the Constitution. The DEA is mandated to implement international 
agreements on the environment, and to provide leadership, policy 
and institutional frameworks to facilitate effective service delivery 
in the environmental sector in relation to national environmental 
mandates as outlined in the National Environmental Management 
Act No. 102 of 1998 and associated legislation. There is an urgent 
need to give attention to the skills needed to fulfil this mandate, to 
improve service delivery and results-based outcomes as required by 
the governmental Monitoring and Evaluation Policy Framework. 

2. The environment is a rapidly emerging sector, and environment 
is a cross-cutting issue. Environment as an economic driver is only 
now beginning to be articulated. Consequently, there is no dedicated 
‘environmental’ Sectoral Education and Training Authority (SETA) in 
South Africa, and environment needs to be integrated into all SETAs. As 
yet, there has been no comprehensive skills development planning or 
analysis of skills development issues in or for the environmental sector1. 

1 Note that ‘sector’ here is used differently to ‘sector’ as used by SETAs. It is used to denote a cluster of 
initiatives, public and private, that have the common focus of environment. When seen in relation to 
the sectors as articulated in the national skills landscape, environment is actually cross-sectoral. For 
the purposes of this document however, it was necessary to develop a composite understanding of 
skills issues relevant to the environmental mandate in South Africa, as this has not been adequately 

served through a bottom-up SETA-based cross-sectoral approach, and in many cases environmental 
skills needs have simply ‘fallen through the cracks’. This attempt to understand the sectors’ skills 
needs will, however, need to be disaggregated back into the different SETA sector frameworks. See 
the document entitled Integrating the Environmental Driver into Sector Skills Plans: An Enabling 
Document for all SETAs, DEA, July 2010.
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new science and technology directions in South Africa; and the green 
economy). It further provides guidance on improving environmental 
sector skills development planning and implementation within the 
national education, training and skills development system. It sets 
objectives for Human Capital Development Strategic Planning for the 
Environmental Sector, and provides guidelines for Human Capital 
Development Planning (see ESSP Working Document No. 1). 

4. Skills as used in this document refer to occupational categories, 
but also to the knowledge, values and skills needed to fulfil 
environmental mandates. The ESSP uses the categories of high, 
intermediate and entry level skills to differentiate skills development 
needs. High skills refer to qualified personnel at levels 7-10 on the 
South African National Qualifications Framework (Bachelors degree 
and above); intermediate skills refer to qualified personnel at 
levels 2-6 on the National Qualifications Framework (Grade 9, FET 
and diploma qualifications) and entry level skills refer to personnel 
with level 1 (Grade 9/ABET level 4) and below on the National 
Qualifications Framework. Scarce skills, according to the definition 
of the Department of Labour, refer to occupations in which there is a 
scarcity of qualified and experienced people, currently or in the future, 
either because such people are not available (absolute scarcity), or 
because they are available but do not meet the employment criteria 
(relative scarcity). Critical skills refer to specific skills within an 

occupation, and include generic skills (e.g. problem solving, report 
writing etc.), and particular occupational skills (e.g. using GIS). (See 
ESSP Working Document No. 5.) Vacancy rates, considered within a 
trend analysis period of five years, are used as proxy for identifying 
skills demands. Severe skills shortages are experienced when the 
vacancy rate exceeds 5%. According to Organisational Design and 
Human Resources Development Principles, acceptable organisational 
vacancy rate is 13%, while that of specialists’ positions is 23%. A 22% 
vacancy ‘norm’ was used in this study, and vacancies above this norm 
were considered to indicate skills gaps, particularly if the pattern was 
consistent over a five-year period. 

5. The environmental sector referred to in this document includes 
public, private, parastatal and Not for Profit Organisations (NPOs) 
across a range of SETA defined sectors. It covers the environmental 
focus areas of Air Quality, Waste and Chemicals Management, 
Pollution Incident Management, Environmental Impact Management, 
Conservation and Sustainable Use of Biodiversity, Marine and 
Coastal Management as well as cross-cutting support functions: 
Environmental Law and Compliance, Environmental Education, 
Training and Community Empowerment. It excludes water, since the 
Department of Water Affairs (DWA) has undertaken a similar study to 
establish skills development needs in the Water Sector, and because 
the study was initiated as the departmental mergers were being 
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planned͘ ^imilar information on skills needs is availaďle for tŚe ǁater 
s e c t o r .  C o m b i n e d ,  t h e s e  t w o  s t r a t e g i e s ,  al o n g  w i t h  t h e  H u m an  C ap i t al  
D e v e l o p m e n t  S t r a t e g y  p l an n i n g  b e i n g  u n d e r t ak e n  b y  t h e  S o u t h  
African Eational �iodiversitǇ /nstitute (^AE�/), sŚoǁ remarkaďle 
s y n e r g i e s  i n  t e r m s  o f  t r e n d s  r e l a t e d  t o  s k i l l s  d e v e l o p m e n t  i s s u e s .  
TŚis indicates tŚat tŚe issues identiĮed in tŚis �^^P are systeŵŝĐ͕ anĚ 
aīeĐt tŚe entire seĐtor 2 .  ( S e e  E S S P  W o r k i n g  D o c u m e n t  N o .  1 1 . )

6 .  T h e  E S S P  i s  l i n k e d  t o ,  an d  h as  i n f o r m e d  a n u m b e r  o f  ,uŵan �aƉŝtaů 
�eǀeůoƉŵent ;,��Ϳ strateŐŝes,  w h i c h  p r o v i d e  f o r  ŵŝĐroͲůeǀeů or 
suďͲseĐtor sŬŝůůs ƉůannŝnŐ anĚ ŝŵƉůeŵentation ( s e e  D i a g r am  1 ) .  A  
comďination of ďroadͲďased sector skills planning and diīerentiated 
H u m an  C a p i t al  D e v e l o p m e n t  S t r a t e g i c  P l an n i n g  i s  n e c e s s ar y  w i t h i n  a 
diīerentiated sǇstem of skills provisioning, ǁŚicŚ in tŚe case of tŚe 
environmental sector is diīerentiated according to keǇ priorities and 
legislative mandates, ďut also according to speciĮc skills demands at 
diīerent levels of tŚe sǇstem͘ TŚe ��A �^^P Śas tŚerefore alreadǇ (in 
its process of development) inŇuenced tŚe design of a Human �apital 
D e v e l o p m e n t  S t r a t e g y  f o r  t h e  B i o d i v e r s i t y  S e c t o r  ( l e d  b y  S A N B I ) ;  
and tŚe �epartment of ^cience and TecŚnologǇ s͛ 'loďal �Śange 
'rand �Śallenge Human �apital �evelopment ^trategǇ͘ Links Śave 
also ďeen made to tŚe �epartment of tater Aīairs͛ Human �apital 
D e v e l o p m e n t  S t r a t e g y ;  an d  a H u m an  C ap i t al  D e v e l o p m e n t  S t r a t e g y  
b e i n g  d e v e l o p e d  f o r  s u s t ai n ab l e  n a t u r al  r e s o u r c e  m an ag e m e n t  i n  
forestrǇ, agriculture and ĮsŚeries͘ TŚe �^^P Śas an associated ��A 
Human �apital �evelopment ^trategǇ tŚat plans keǇ interventions 
to support tŚe ĮveͲǇear ^trategic Plan for tŚe �nvironmental ^ector 
(ϮϬϬϵͲϮϬϭϯ)͘ To address tŚe need for coͲordination of tŚese skills 
planning eīorts, a Eationaů �nǀŝronŵentaů ^eĐtor ^Ŭŝůůs WůannŝnŐ 
Forum ( N E S P F  –  s e e  D i ag r am  1 )  h as  b e e n  f o r m e d  w i t h  k e y  s t ak e h o l d e r s  

i n v o l v e d  i n  h u m an  c ap i t al  d e v e l o p m e n t  s t r a t e g y  p l an n i n g  t o  e n s u r e  
sǇnergǇ and eĸciencǇ͘ TŚis process is demonstrating tŚe inŇuence of 
a d o c u m e n t  s u c h  as  t h e  E S S P  o n  o t h e r  s k i l l s  d e v e l o p m e n t  p l an n i n g  
p r o c e s s e s .  A  s e t  o f  p r i n c i p l e s  t o  g u i d e  H u m an  C ap i t al  D e v e l o p m e n t  
S t r a t e g y  P l an n i n g  i s  i n c l u d e d  i n  E S S P  W o r k i n g  D o c u m e n t  N o .  1 ,  an d  
an  e x c e l l e n t  e x am p l e  o f  a g o o d  H u m an  C ap i t al  D e v e l o p m e n t  S t r a t e g y  
l i n k e d  t o  t h e  E S S P ,  p r o d u c e d  b y  S A N B I  f o r  t h e  b i o d i v e r s i t y  s e c t o r ,  i s  
a v ai l ab l e  o n  t h e  b i o d i v e r s i t y  s k i l l s  w e b s i t e  ( w w w . s k i l l s f o r b i o d i v e r s i t y .
o r g . z a) .  

2  D u r i n g  t h e  c o u r s e  o f  t h e  E S S P  d e v e l o p m e n t  p r o c e s s ,  an d  i t s  H u m an  C ap i t al  D e v e l o p m e n t  S t r a t e g y  
planning, a Eational �nvironmental ^ector ^kills Planning &orum ǁas formed involving �^^P 
r e s e ar c h e r s  f r o m  D E A ,  t h e  S k i l l s  A c ad e m y  o f  D W A  ( i . e .  b o t h  d e p ar t m e n t s  i n  D W E A ) ,  t h e  D e p ar t m e n t  
o f  S c i e n c e  an d  T e c h n o l o g y ,  an d  s t ak e h o l d e r s  i n  t h e  B i o d i v e r s i t y  S e c t o r ,  as  al l  h a v e  r e al i s e d  t h a t  t h e  
same issues are ďeing raised in relation to tŚe ďroader environmental sector and its skills needs͘

Diagram	1: ESSP links to human capital development strategies
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Methodology and Consultation Process 

8. The most complex methodological problem encountered in the ESSP 
work was the collection of accurate data on employment in the sector, 
due to the fact that the National System of Statistics does not capture 
Standard Occupational Category codes to the requisite level, and no 
specific Standard Industrial Category exists for the sector. It was not 
possible to conduct SETA sector specific analyses of environmental 
employment and skills needs, although all SSPs were reviewed. 
Vulindlela datasets were used to identify public sector employment 
profiles and trends, but similar sets of data were not available for 
the parastatal environmental sector, environmental employees in the 
private sector and others. Various different strategies were therefore 
used to compile the sector profile which included use of annual 
reports, and workplace skills plans. Trends analyses were done 
where data existed, but even the Vulindlela data was unstable, as 
occupational categories have changed significantly over the last five 
years as departments have restructured according to new mandates 
and systems, particularly at provincial levels. The sector profile is 
therefore indicative, rather than precise. There is an urgent need to 
engage with the National System of Statistics to establish adequate 
information management systems for accurately capturing and 
reporting on environmental sector employees. SETAs also need to 
make capturing accurate data on environmental employment and 
skills demands a focus of their ongoing research and monitoring. 

7. This ESSP is informed by a wide consultation process involving 
three national workshops, nine provincial workshops, internal DEA 
Branch workshops, and specific workshops with specific groups 
have been held to probe certain issues in more depth (e.g. HR 
managers, schools initiatives, career guidance, and Higher Education 
providers). More than 350 individuals from over 100 different 
stakeholder groups have participated in the process (see Appendix 
A), which has also been linked to the development of two other 
key Human Capital Development Strategy (HCDS) processes – the 
SANBI Biodiversity Sector HCDS, and the Department of Science and 
Technology’s (DST) HCDS for the Global Change Grand Challenge. 
The Department of Provincial and Local Government (DPLG)’s skills 
audit and competence development research was also consulted and 
included. Over 100 key interviews were conducted with stakeholders 
across the sector, from senior management to community level. A 
futures thinking workshop was hosted with the DST involving some 
of South Africa’s most respected scientists. Over 200 documents and 
research reports were analysed, and Workplace Skills Plans of over 
50 organisations in the environmental sector were reviewed, along 
with all SETA Sector Skills Plans and the Sustainability Reports of 20 
of the 32 Johannesburg Stock Exchange (JSE) Sustainability Reporting 
Index 2009 Best Performers (judged according to environmental 
performance). Data was obtained from the National Learner 
Records Database held by the South African Qualifications Authority 
(SAQA) and the Department of Education’s Education Information 
Management System (EMIS), and Higher Education Information 
Management System (HEMIS). These datasets were used to analyse 
trends in the supply of environmental graduates. (See ESSP Working 
Document No. 7.)
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Profile of Environmental Employment
by Employer Category3  

i n  t h e  e n v i r o n m e n t a l  s e c t o r  w i t h  o v e r  3  0 0 0  e m p l o y e e s .  >oĐaů 
Őoǀernŵent i s  a  l a r g e - s c a l e  e m p l o y e r  i n  t h e  e n v i r o n m e n t a l  p u b l i c  
sector, ǁitŚ most environmental functions ďeing at tŚe entrǇ 
level͘ Hoǁever, intermediate and ŚigŚ level tecŚnical, scientiĮc, 
engineering and management skills are critical for eīective 
service deliverǇ͘ �est availaďle information indicates tŚat puďlic 
s e c t o r  e n v i r o n m e n t a l  e m p l o y m e n t  i n  l o c a l  g o v e r n m e n t  s t a n d s  a t  
a p p r o x i m a t e l y  3 7  0 0 0  p e o p l e ,  w i t h  3  5 0 0  o f  t h e s e  b e i n g  s e n i o r  a n d  
management level staī and ϰ ϬϬϬ of tŚese ďeing tecŚnical staī͘ 

ϵ͘ �ue to inadeƋuate statistical information, it ǁas not possiďle to 
c a p t u r e  a c c u r a t e  d a t a  o n  e n v i r o n m e n t a l  e m p l o y m e n t  a c c o r d i n g  t o  
S t a n d a r d  I n d u s t r i a l  C a t e g o r i e s .  I t  w a s ,  h o w e v e r  p o s s i b l e  t o  o b t a i n  
a  p i c t u r e  o f  e n v i r o n m e n t a l  e m p l o y m e n t  b y  c o n s i d e r i n g  b r o a d  
emploǇer categories͘ TŚere are a numďer of diīerent emploǇer 
c a t e g o r i e s  i n  t h e  e n v i r o n m e n t a l  s e c t o r .  T h e s e  i n c l u d e  t h e  WuďůŝĐ 
S ector ,  Wrŝǀate ^eĐtor a n d  Eot Ĩor WroĮt ^eĐtor .  T h e  WuďůŝĐ 
S ector w a s  f o u n d  t o  b e  a  sŝŐnŝĮĐant eŵƉůoyer oĨ enǀŝronŵentaů 
sŬŝůůs͘ A varietǇ of national departments in tŚe economic cluster 
emploǇ environmental tecŚnical, management and scientiĮc skills͘ 
E v e r y  p r o v i n c e  h a s  a  d e p a r t m e n t  t h a t  e m p l o y s  e n v i r o n m e n t a l  
tecŚnical, management and scientiĮc skills͘ �est availaďle Įgures 
(all Įgures are ďased on ϮϬϬϳͬϴ data) indicate tŚat environmental 
emploǇment Įgures for national and provincial puďlic sector are in 
e x c e s s  o f  4  5 0 0  p e o p l e  e m p l o y e d  a t  m a i n l y  h i g h  a n d  i n t e r m e d i a t e  
s k i l l s  l e v e l .  I f  w a t e r  i s  i n c l u d e d ,  p u b l i c  s e c t o r  e m p l o y m e n t  o f  
e n v i r o n m e n t a l  s k i l l s  r i s e s  t o  a p p r o x i m a t e l y  1 2  0 0 0  e m p l o y e e s  
( e x c l u d i n g  l o c a l  g o v e r n m e n t  a n d  w a t e r  p a r a s t a t a l s ) .  T h e r e  a r e  
also a numďer of national and provincial Ɖarastataů orŐanŝsations 
ǁitŚ an approǆimate emploǇment Įgure of more tŚan ϳ ϬϬϬ 
p e o p l e  ( m o s t l y  e m p l o y e d  a t  i n t e r m e d i a t e  a n d  e n t r y  l e v e l s ,  w i t h  
s o m e  p a r a s t a t a l s  s u c h  a s  S A  W e a t h e r  S e r v i c e  a n d  S A N B I  r e q u i r i n g  
m o r e  h i g h  s k i l l s ) .  S A N P a r k s  i s  t h e  l a r g e s t  p a r a s t a t a l  e m p l o y e r  

3   &or more details on tŚis section see �^^P torking �ocument Eo͘ Ϯ͗ Understanding environmental 
employment in South Africa: A first attempt.
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T h e  b u l k  o f  e n v i r o n m e n t a l  e m p l o y m e n t  i n  l o c a l  g o v e r n m e n t  i s  
a t  e n t r y  l e v e l .  I n  t o t al ,  t h e r e f o r e ,  tŚe ƉuďůŝĐ seĐtor ŝs a sŝŐnŝĮĐant 
eŵƉůoyer oĨ enǀŝronŵentaů sŬŝůůs͕ ŝnǀoůǀŝnŐ aƉƉroǆŝŵateůy ϰϴ ϱϬϬ 
ƉeoƉůe ǁŝtŚ resƉonsŝďŝůŝties at ŚŝŐŚ͕ ŝnterŵeĚŝate anĚ entry ůeǀeů 
to manage and implement ^outŚ Africa s͛ environmental mandate͘ 
tŚen Įgures for tŚose emploǇed in tŚe ǁater sector are added, tŚis 
numďer ǁill increase signiĮcantlǇ͘ TŚe fact tŚat consolidated Įgures 
on tŚis emploǇment proĮle ǁere not availaďle indicates tŚat liƩle 
c o m p r e h e n s i v e  k n o w l e d g e  i s  a v ai l ab l e  o n  t h e i r  s k i l l s  n e e d s .  

1 0 .  T h e  Eot Ĩor WroĮt KrŐanŝsation ;EWKͿ ^eĐtor ǁas aůso ĨounĚ to ďe a 
sŝŐnŝĮĐant eŵƉůoyer oĨ enǀŝronŵentaů sŬŝůůs,  al t h o u g h  2 0 0 7 / 8  d a t a 
w as  n o t  a v ai l a b l e .  A  2 0 0 2  s t u d y  i n d i c a t e s  t h a t  t o t al  e n v i r o n m e n t al  
e m p l o y m e n t  i n  t h e  N P O  s e c t o r  ac c o u n t s  f o r  ap p r o x i m a t e l y  5 %  o f  
e m p l o y m e n t  i n  t h e  N P O  s e c t o r  i n  S o u t h  A f r i c a,  a t  ap p r o x i m a t e l y  
ϯϯ ϬϬϬ ƉeoƉůe͘ Again, upͲtoͲdate information on tŚis sector and its 
emploǇment proĮles does not appear to eǆist in consolidated form͘ 

1 1 .  W h i l e  ac c u r a t e  d a t a o n  e m p l o y m e n t  i n  t h e  Ɖrŝǀate seĐtor w as  n o t  
availaďle, estimated environmental emploǇment Įgures for tŚe 
p r i v a t e  s e c t o r  ar e  i n  t h e  r e g i o n  o f  ϭϱϬ ϬϬϬ eŵƉůoyees ,  m an y  i n v o l v e d  
i n  t h e  S M M E  s e c t o r  ( a s e a r c h  o f  t h e  C I P R O  d a t ab as e  i n d i c a t e d  o v e r  
1 0  0 0 0  c o m p an i e s  w i t h  an  e n v i r o n m e n t al  f o c u s ) .  S am p l i n g  s h o w e d  an  
a v e r ag e  o f  t e n  e m p l o y e e s  p e r  c o m p an y ,  al t h o u g h  c o m p an y  s i z e s  v ar y  
signiĮcantlǇ ʹ  from single person companies, to larger companies ǁitŚ 
up to ϯ ϬϬϬ emploǇees͘ ^imilar emploǇment Įgures are provided ďǇ 
tŚe draŌ �nvironmental 'oods and ̂ ervices ̂ tudǇ (�'^ &orum, ϮϬϬϵ)͘ 
B i g  i n d u s t r y  i s  al s o  i n c r e as i n g l y  e m p l o y i n g  e n v i r o n m e n t al  s k i l l s ,  an d  i t  
ǁas found tŚat tŚe ϭϬϱ companies tŚat are suďmiƫng ^ustainaďilitǇ 
I n d e x  R e p o r t s  t o  t h e  J o h an n e s b u r g  S t o c k  E x c h an g e  an n u a l l y ,  i n  2 0 0 8  
constituted approǆimatelǇ ϴϱй of tŚe :^� s͛ market capitalisation (i͘e͘ 
t h e  b u l k  o f  b i g  b u s i n e s s  i n  S o u t h  A f r i c a) .  A l l  s u s t ai n ab i l i t y  r e p o r t s  
s h o w  c o m m i t m e n t  t o  i m p r o v i n g  e n v i r o n m e n t al  c o m p l i an c e  an d  
m an ag e m e n t ,  al b e i t  i n  v ar y i n g  d e g r e e s .  A  b i o d i v e r s i t y  s e c t o r  s t u d y  
using tŚe Laďour &orce ̂ urveǇ sŚoǁed tŚat tŚe mining industrǇ alone 
e m p l o y s  s o m e  3  5 0 0  b i o d i v e r s i t y  r e l a t e d  w o r k e r s ,  o f  w h i c h  1  6 5 5  

ar e  h i g h  an d  i n t e r m e d i a t e  l e v e l  s k i l l e d  p e o p l e  ( H S R C ,  2 0 0 9 ) .  A  m o r e  
c o m p r e h e n s i v e  s t u d y  o n  e n v i r o n m e n t al  e m p l o y m e n t  i n  t h e  p r i v a t e  
sector is needed to oďtain more accurate Įgures, ďut ŝnĚŝĐations are 
tŚat tŚe Ɖrŝǀate seĐtor ŝs tŚe Ɖrŝŵary eŵƉůoyer oĨ enǀŝronŵentaů 
sŬŝůůs ŝn ^outŚ �ĨrŝĐa ( s e e  D i ag r am  2 ) .  

1 2 .  T h e  eĚuĐation anĚ researĐŚ anĚ ĚeǀeůoƉŵent ;ZΘ�Ϳ seĐtor i s  al s o  
increasinglǇ ďecoming a signiĮcant emploǇer of environmental skills, 
currentlǇ conservativelǇ approǆimated at Ϯ ϱϬϬ ƉeoƉůe.  E n v i r o n m e n t al  

E n v i r o n m e n t a l  R & D
1 %

S M M E s  &  I n d u s t r y
6 4 %

P u b l i c  S e c t o r
2 1 %

E n v i r o n m e n t a l  N P O s
1 4 %

Diagram	2: Environmental employer profiles – employer categories
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researcŚ currentlǇ constitutes ϰ͘ϯй of total Z&� in ̂ outŚ Africa, ďut is 
a r ap i d l y  g r o w i n g  ar e a,  an d  e n v i r o n m e n t al  r e s e ar c h  s k i l l s  a r e  n e e d e d  
in otŚer Z&� areas͘ �nvironmental education is a neǁ knoǁledge 
and skill area for all of ^outŚ Africa s͛ ϯϱϬ ϬϬϬ teacŚers͘ 

ϭϯ͘ /n summarǇ, tŚe ďest availaďle (conservative) assessment of 
e n v i r o n m e n t al  e m p l o y m e n t  i n  S o u t h  A f r i c a,  b y  e m p l o y e r  c a t e g o r y ,  
i n d i c a t e s  t h a t  enǀŝronŵentaů eŵƉůoyŵent ŝs a sŝŐnŝĮĐant ͚neǁ͛ 
area oĨ eŵƉůoyŵent ŝn tŚe Đountry ,  an d  i s  l i n k e d  t o  b o t h  n e w  
environmental policǇ and legislation (neǁ mandates) and neǁ 
opportunities for development and groǁtŚ (see Taďle ϭ)͘ Of critical 
concern, Śoǁever, is tŚe poor availaďle knoǁledge of tŚe proĮle and 
groǁtŚ of emploǇment in environmental occupations, ǁŚicŚ can 
o n l y  i m p e d e  ac c u r a t e  s k i l l s  p l an n i n g .  ( S e e  E S S P  W o r k i n g  D o c u m e n t s  
N o .  2  an d  1 2 . )

ϭϰ͘ tŚile tŚe Įgures provide a relativelǇ accurate indication of 
e n v i r o n m e n t al  e m p l o y m e n t ,  a ĚetaŝůeĚ nationaů sŬŝůůs auĚŝt ŝs 
neeĚeĚ to aĐĐurateůy assess enǀŝronŵentaů eŵƉůoyŵent .  F i g u r e s  
p r o v i d e d  b y  t h e  E n v i r o n m e n t al  G o o d s  an d  S e r v i c e s  S t u d y  ( E G S F ,  2 0 0 9 )  
also provide a current conservative approǆimate Įgure of ϮϯϬ ϬϬϬ 
for environmental emploǇment in ^outŚ Africa, ǁŚicŚ veriĮes tŚe 

Įndings of tŚis studǇ to some eǆtent͘ /f ǁater emploǇment Įgures 
ar e  ad d e d ,  tŚe enǀŝronŵentaů seĐtor ŝs a sŝŐnŝĮĐant seĐtor ʹ ǁŝtŚ 
eĐonoŵŝĐ ŝŵƉaĐt as ǁeůů as ƉuďůŝĐ ŐooĚ ŝŵƉaĐt ŝn ^outŚ �ĨrŝĐa 
ʹ ĚeserǀŝnŐ oĨ ĐonsoůŝĚateĚ sŬŝůůs ĚeǀeůoƉŵent ƉůannŝnŐ anĚ 
ƉroǀŝsŝonŝnŐ tŚrouŐŚ tŚe Eationaů ^ysteŵ oĨ ^Ŭŝůůs WroǀŝsŝonŝnŐ .  

Table 1: Consolidated approximation (conservative) of 
environmental employees in South Africa 

�ŵƉůoyer 'rouƉŝnŐs �stiŵateĚ nuŵďers

Eational and Provincial 'overnment (eǆcluding ǁater) 4  5 0 0

Local 'overnment (environmental emploǇees onlǇ) 3 7  0 0 0

�nvironmental Parastatals (national and provincial) 7  0 0 0

N P O s  ( N G O s ,  C S O s ,  C B O s ) 3 3  0 0 0

S M M E s  an d  I n d u s t r y 1 5 0  0 0 0

Z&� (including HigŚer �ducation) 2  3 0 0

TKT�> �stiŵateĚ �ŵƉůoyŵent ŝn tŚe �nǀŝronŵentaů ^eĐtor
( e x c l u d i n g  w a t e r ,  an d  t e ac h e r s  i n  s c h o o l s )

Ϯϯϯ ϴϬϬ
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Drivers of Skills Demand and Supply
in the Environmental Sector4  

16. The National Environmental Management Act (No. 102 of 1998), the 
National Water Act (No. 36 of 1998), the National Environmental 
Management: Biodiversity Act (No. 10 of 2004) and a host of other 
associated legislation introduced a people-centred approach to 
sustainable development in South Africa. The National Framework 
for Sustainable Development (RSA, 2007) outlines the need for 
South African society to focus on efficient and sustainable use 
of natural resources; address human needs in ways that ensure 
that resources needed for long-term survival are not depleted 
for short-term gain; and ensure that socio-economic systems are 
appropriately embedded within a recognition of their relationship 
with ecosystems and ecosystem services. Recently, new legislation 
has been promulgated for Integrated Coastal Zone Management and 
Waste Management (amongst others). The South African situation 
is therefore characterised by a rapidly emergent environmental 
legislative framework which has particular skills needs. For example, 
the new Waste Management Act requires a re-skilling of all waste 
practitioners in the country to adopt a ‘cradle to cradle approach’ to 
waste management. The most widely cited skills needs associated 
with implementing legislation are: integrative and predictive 
skills; monitoring and risk assessment skills; specialist scientific 
and management skills; social and ethical skills (amongst others); 
compliance and inspection skills; as well as specific technical skills 
required for servicing particular legislative frameworks. The need 
to mainstream environment into all government departments, 
and into development planning, is driving the need for skills in the 
environmental sector. 

Policy Drivers 

15. The Medium Term Strategic Framework (MTSF) of National 
Government includes a strong focus on quality education, skills 
development, rural development, sustainable human settlements and 
the sustainable use of natural resources. Sustainable use of natural 
resources is defined as a specific goal. These issues are powerfully 
linked to poverty reduction; a social justice approach to sustainable 
development of South African society and economy; and the national 
system of innovation. These sustainable development objectives 
have their roots in the South African Constitution, which includes a 
focus on poverty alleviation, equitable access to natural resources, 
sustainable utilisation of natural resources for present and future 
generations, and the right to an environment that is not harmful to 
health or well-being. However, to address poverty while addressing 
related new development challenges such as climate change, water 
scarcity, new energy futures, sustainable human settlements, loss of 
biodiversity and natural resources, and vulnerability to risk, urgent 
attention needs to be given to strengthening the skills needed 
for achieving these development objectives. New development 
challenges such as climate change and water scarcity threaten to 
reverse development progress, thus driving the need for new skills to 
address this risk. 

4 For more details on these drivers, see ESSP Working Document No. 3: Drivers influencing 
environmental skills demand in South Africa.
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Macro-Economic Drivers
 
17. The DEA, together with three other government departments in 

the Economic cluster recently hosted a green economy summit, 
with a view to grow the economy through the development of a 
Green Economy Plan by July 2010. This initiative seeks to outline a 
green economy path that will contribute to a gradual shift to greater 
environmental sustainability, focusing on mitigation in the short-to-
medium term but resulting in higher levels of adaptation as South 
Africa moves to a low carbon economy in the long-term, dealing 
with critical issues such as climate change, the global economy, food 
security, water security and energy efficiency. The second version 
of the South African Industrial Policy Action Plan (IPAP 2) focuses 
on key areas for future development. The emergence of a green 
economy is included in IPAP 2, addressing key issues associated 
with South Africa’s energy future. It seeks to grow economic activity 
(which leads to investment, jobs and competitiveness) in the green 
industry sector, and bring about a shift in the economy as a whole 
towards cleaner industries and sectors with a low environmental 
impact compared to its socio-economic impact. Biodiversity related 
‘green jobs’ and waste management green jobs are both areas of 
potential for green economy development. Within the IPAP 2 are a 
number of key imperatives: reduce poverty; do more with less; make 
more of what we have; and reduce energy and water usage. These 
drivers, together with international trends towards a low carbon 

future, are shaping industrial development policy, and associated 
skills development demands. Green economy strategy development 
is currently not being adequately matched with the skills planning 
necessary for the emergence of a green economy. Skills development 
must be seen as a core element of Green Economy Strategies. The 
emergence of a green economy, and its needs – particularly for 
economic and technological skills – is driving environmental skills 
needs. This Environmental Sector Skills Plan (the first of its kind in 
South Africa) will begin to address this need.

18. Besides new economic development possibilities associated with the 
emergence of a green economy, there are other macro-economic 
drivers that are influencing skills demands in the environmental 
sector. These relate to the need for valuing resources, the emergence 
of green fiscal reforms, and quantifying environmental costs associated 
with environmental risk and impact. While macro-economic trends 
are showing the impacts of the global economic downturn, increased 
understanding of the value of natural resources to the economy 
and its sustainability is raising the profile of environment within 
macro-economic planning and policy. While government revenue 
is declining, and the economic downturn is impacting on available 
jobs, there is potential for being more efficient and strategic with 
the country’s resources. Savings in water and energy for example, 
can help to buffer other economic losses. The Treasury has costed 
externalities in a number of production processes, and is beginning 
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to implement green fiscal reforms to minimise these externalities. 
Valuing of natural resources is also providing new economic and 
development opportunities, and South Africa also needs skilled 
capacity for making use of global economic instruments for a green 
economy (e.g. the clean development mechanism). The value of 
natural resources for development is only recently beginning to be 
costed. For example, the Department of Environmental Affairs and 
Development Planning in the Western Cape have valued biodiversity 
in the province to be worth at least R10 billion per year – over 
10% of the annual provincial Gross Regional Product. These new 
macro-economic trends are creating a demand for skilled resource 
and environmental economists, and environmental enterprise 
development, an area which is growing rapidly in South Africa 
and elsewhere. Currently the South African Goods and Services 
market makes up between 1% and 1.6% of the GDP and is small 
and fragmented, but it is also one of the areas that is projected to 
grow rapidly in the next few years (see demand side analysis below). 
The rapid growth of the Environmental Goods and Services Sector is 
therefore driving the need for environmental skills. 

19. Skills are also needed for mainstreaming environment into 
development. While the DEA has been designated lead agent for 
environmental management in South Africa, the DEA Strategic Plan 
for the Environmental Sector identifies 31 national departments 
with legislative environmental management responsibilities and 
functions. In effect, every department, ministry and industry in South 
Africa carries some responsibility (as outlined in legislation) for the 
environment and for implementing the National Environmental 
Management Act and its associated legislation and strategies, 
including the National Framework for Sustainable Development. A 
mainstreaming approach implies that skills development initiatives 
need to be extensive and comprehensive enough to support the 
integration of environment into development across the state and 
in all spheres of private and civil society. Mainstreaming requires 
both an environmentally literate citizenry and a workforce with the 
capacity to implement effective actions for sustainable development. 

This implies a need for a broad and strategic framework for 
environmental skills planning, and the need to integrate the 
environmental driver into national skills development planning, 
strategy and human resource development frameworks. The 
environmental driver is currently under-represented in these key 
national strategies, a matter which requires urgent	attention, since 
the National Skills Development Strategy III (NSDSIII) and the revised 
Human Resource Development Strategy for 2010-2030 are currently 
being finalised. 

Macro-Ecological Drivers
 
20. Despite massive improvement and growth in environmental 

management and sustainable development policy and practice 
over the past fifteen years, the macro-ecological environment 
continues to be characterised by environmental degradation, with 
consequences for human well-being, effective service delivery and 
future development and growth options. It impacts on the livelihoods 
of the rural poor, and on sustainable and healthy urban settlements. To 
reverse this trend, and to address critical environmental issues – such 
as water scarcity, poor water quality and equitable access to water; 
climate change risk and opportunity; human vulnerability to increased 
ecological degradation and loss of resources; loss of biodiversity and 
ecosystem functioning; lack of capacity to absorb waste and pollution; 
insufficient clean energy and equitable access to clean energy; and 
land degradation and loss of soil productivity – requires new skills for 
environmental management, risk and opportunity assessment, and 
compliance management and monitoring. All major national and 
international environmental reports point to the need for adequate 
skills to respond to an ever-more complex range of environmental 
issues and risks. The ecological condition and the need for appropriate 
responses is therefore also an important driver of skills needs, which are 
technological, scientific, social and policy and management oriented. 
Environmental education and training skills are needed in higher 
education, further education and basic education, and in workplace 
learning contexts to teach people how to acquire these new skills. 
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21. In the face of new challenges such as climate change, the South 
African 10 Year Innovation Plan (DST, 2007) and the associated 
Global Change Grand Challenge National Research Plan (DST, 
2010) highlight the growing importance of developing skills for 
risk prediction and risk management; sustainability innovation; 
complex systems analysis; building system resilience; and adaptive 
management. The Department of Science and Technology Global 
Change Grand Challenge National Research Plan (DST, 2010) states 
that “a complex system of non-linear interacting factors incorporating 
time-lags and spatial heterogeneity is unlikely to change in a smooth 
and predictable fashion when nudged in a particular direction … it 
is not known where the thresholds for sudden changes in future lie, 
since the global environmental crisis at the beginning of the 21st 
century is in many respects unprecedented” (DST, 2010). The Global 
Change Grand Challenge National Research Plan emphasises the 
importance of developing skills that take account of the fact that the 
natural systems interact indivisibly with human systems, and that 
skills are needed to cope with and respond to a multi-faceted poly 
crisis constituted by interacting forces that arise when ecosystem 
degradation, global warming, declining fossil fuel reserves, resource 
depletion, waste accumulation, inequality, rapid urbanisation, and 
food insecurity interact. The Global Change National Research 
Plan (DST, 2010) is driving a need for inter-disciplinary skills, and 
for a ‘new breed of scientist’ and policy maker with both technical 
specialist skills and integrative skills. It is also driving the need 
for adopting a pro-active, futures thinking approach to skills 
development in the environmental sector – an issue that was raised 
throughout the ESSP consultation process in all consultations and 
in all provinces. To address climate change, South Africa has listed 
its Nationally Appropriate Mitigation Actions (NAMAs) and in order 
for the country to reach its goals of a 37% reduction by 2020 and 
42% by 2025 below the business as usual scenario, South Africa will 
need to make substantial policy shifts in all key sectors. This calls 
for a Green Economy perspective in acting accordingly, and for 
skills development that can support the implementation of these 
mitigation actions. 

Skills System Drivers

22. A recent CSIR study shows that up to 79 000 Grade 12 scholars from 
South Africa’s rural provinces (Eastern Cape, Limpopo, KwaZulu-
Natal, and Mpumalanga) with matric passes in science, geography 
and biology are not making it into the Higher Education system. This 
points to a significant loss of youth potential with skills to enter the 
environmental sector. Issues such as the ‘loss of youth potential’ and 
inadequate skills for servicing a new area of development and social 
concern in the country are both directly and indirectly related to the 
history and quality of schooling in South Africa. By now, the status 
of science and maths results in the education system are well known 
and have been widely published. For example, while the total number 
of Grade 12 mathematics passes increased from 95 000 to 149 222 
between 1997 and 2007, less than 5% achieved a higher grade pass, 
and nearly 200 000 students failed Grade 12 in 2007. Few proceed to 
higher education, and in 2008 only 20% of the 333 604 scholars who 
passed Grade 12 achieved a university entry pass, and 2009 university 
results indicate that these passes may not be of an adequate standard 
for success in Higher Education. However, it is not only science and 
mathematics that are of concern or that serve as ‘proxy’ indicators for 
quality schooling; literacy results are increasingly receiving attention, 
as language is the foundation of all learning. South Africa currently 
ranks amongst the lowest in the world on basic literacy – 132nd out 
of 134 countries surveyed by the World Economic Forum. These 
historical difficulties in the education and training system are driving a 
need to improve the quality of skills development in South Africa. 

23. Research into educational quality issues undertaken to inform the 
ESSP not only points to poor results, but also outlines critical issues 
associated with the quality of science and environmental education 
in the schooling and Higher Education system. Issues underpinning the 
poor quality of schooling are systemic and involve a range of factors, 
including: the foundations of learning are not being laid; poverty 
influences learners’ ability to succeed in school; children are hungry; 
and many teachers lack the necessary knowledge to teach, and to 
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k e e p  u p  w i t h  t h e  k n o w l e d g e  c h an g e s  i n  s o c i e t y .  T h e  s y s t e m i c  n a t u r e  
of tŚese issues is driving a need for eǆpertise from tŚe environmental 
education communitǇ to strenŐtŚen tŚe enǀŝronŵentaů ĨoĐus ŝn tŚe 
ĐurrŝĐuůuŵ,  as  t h i s  c a n  f ac i l i t a t e  ŝŵƉroǀeŵent ŝn eĚuĐationaů Ƌuaůŝty 
anĚ reůeǀanĐe.  

New Science and Technology Drivers
 
Ϯϰ͘ /nternational development trends sŚoǁ tŚat tŚe planet is entering 

a ͚neǁ development era͛ focussing on sustainaďilitǇ and loǁ carďon 
f u t u r e s  as  k e y  d r i v e r s  f o r  d e v e l o p m e n t  ( s e e  D i ag r am  3 ) .  T h i s  i s  i n  
response to tŚe gloďal realisation tŚat current development paƩerns 
are unsustainaďle and are depleting tŚe resources necessarǇ 
for future developments͘ TŚese development paƩerns are also 
releasing signiĮcant international development and innovation 

f u n d s .  F o r  e x am p l e ,  i t  i s  p r o j e c t e d  t h a t  i n v e s t m e n t s  i n  c l e an  e n e r g y  
t e c h n o l o g i e s  t o t al l e d  $ 3 9  b i l l i o n  i n  2 0 0 5 ;  e x p an d e d  t o  $ 5 5 . 4  b i l l i o n  
i n  2 0 0 6 ;  an d  w i l l  q u ad r u p l e  t o  m o r e  t h an  $ 2 2 6 . 5  b i l l i o n  w i t h i n  a 
d e c ad e  ( g l o b al l y )  ( M o n t a v al d o ,  2 0 0 9 5 )͘ ^imilar trends are reŇected 
in proũections associated ǁitŚ tŚe eǆpansion of tŚe �nvironmental 
G o o d s  an d  S e r v i c e s  S e c t o r ,  w h i c h  c u r r e n t l y  s t an d s  a t  Z A R  2 0  b i l l i o n  
(ϭ͘ϳй of '�P), and ǁŚicŚ is proũected to triple in tŚe neǆt Įve Ǉears 
( E S G F ,  2 0 0 9 ) .  To ŵaŬe use oĨ tŚese neǁ ĚeǀeůoƉŵent oƉƉortunŝties͕ 
^outŚ �ĨrŝĐa ǁŝůů neeĚ to Őŝǀe aƩention to tŚe ĚeǀeůoƉŵent oĨ ŚŝŐŚ 
ůeǀeů sĐŝentiĮĐ anĚ teĐŚnoůoŐŝĐaů sŬŝůůs to Ěrŝǀe suĐŚ ĚeǀeůoƉŵent͘ 

2 5 .  T h e  researĐŚ͕ sĐŝenĐe anĚ teĐŚnoůoŐy ŝnnoǀation c o n t e x t  i s  t h e r e f o r e  
also a signiĮcant driver of skills needs in tŚe environmental sector 
in ^outŚ Africa͘ /n particular, it points tŚe ǁaǇ toǁards a knoǁledge 
economǇ, ǁŚicŚ Śas signiĮcant skills planning implications͘ /t is 
signiĮcant tŚat tŚree of tŚe Eational 'rand �Śallenges in tŚe ^outŚ 
African ϭϬ zear /nnovation Plan are focussed on environment related 
i s s u e s  ( b i o - t e c h n o l o g y  a n d  s u s t a i n a b l e  u s e  o f  b i o d i v e r s i t y ;  g l o b a l  
c h a n g e ,  w i t h  e m p h a s i s  o n  c l i m a t e  c h a n g e  a n d  s u s t a i n a b i l i t y ;  a n d  c l e a n ,  
aīordaďle and safe energǇ tecŚnologǇ)͘ TŚe �^T envisages tŚat ^outŚ 
A f r i c a  c a n  b e c o m e  a  w o r l d  l e a d e r  i n  c l i m a t e  s c i e n c e  a n d  t h e  r e s p o n s e  
t o  c l i m a t e  c h a n g e  w i t h i n  a  f r a m e w o r k  o f  g l o b a l  c h a n g e ,  w h i c h  i n c l u d e s  
s o c i a l ,  e c o n o m i c ,  t e c h n o l o g i c a l  s u s t a i n a b i l i t y  s c i e n c e s ,  a s  w e l l  a s  
eartŚ sǇstem sciences͘ /t sees tŚe ϭϬ zear /nnovation Plan as Śaving 
a signiĮcant role to plaǇ in addressing tŚe Dillennium �evelopment 
'oals͘ TŚe �^T is currentlǇ investigating skills development needs 
( i n  p a r t n e r s h i p  w i t h  t h e  E S S P  p r o c e s s ) ,  w h i c h  c a n  a c c e l e r a t e  s k i l l s  
development in tŚis area, and ǁŚicŚ can also service tŚe innovation, 
g o v e r n a n c e  a n d  s e r v i c e  d e l i v e r y  n e e d s  o f  t h e  e n v i r o n m e n t a l  s e c t o r .  
I m p r o v e d  s c i e n c e ,  t e c h n o l o g y ,  s o c i a l  a n d  I C T  s k i l l s  a r e  a l l  n e c e s s a r y  
f o r  b u i l d i n g  a  k n o w l e d g e  e c o n o m y  a n d  f o r  a d d r e s s i n g  t h e  n e e d s  o f  
tŚe poor, as envisaged ďǇ tŚe �^T ϭϬ zear Eational /nnovation Plan͘ 

5  M o n t a v al d o ,  C .  2 0 0 9 .  TNO International Collaboration Global Alliance Workshop on Climate Change 
and Adaptation Innovation͘ Presented at tŚe �epartment of ^cience and TecŚnologǇ Deeting on 
�limate �Śange /nnovation, Pretoria, ϭϴͲϭϵ DarcŚ ϮϬϬϵ͘Diagram	3: Trends in development (Source: Montavaldo, 2009) 
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Demand for Skills
in the Environmental Sector6 

is adequate capacity to deliver environmental training to an 
emerging and rapidly growing sector. 

27. Leadership	 skills: there is a clearly expressed need for enhancing 
environmental leadership – particularly in the public sector, but also 
in the private sector. Current HR Oversight data shows high vacancy 
(between 25-30%) and turnover rates (approximately 25%) amongst 
senior management and professional management positions 
in the public sector, but this phenomenon affects the private 
and NPO sectors equally. Municipalities equally lack sustainable 
development planning and leadership skills, and stability in the 
leadership structures. Not only supply, but continuity of leadership, 
is therefore a critical issue that needs to be addressed. The ESSP 
research shows that there is also a potential link between instability 
in Human Resources support services, management and leadership, 
and effective recruitment and filling of vacancies in other areas – 
indicating the systemic impact of this issue on capacity. Data shows 
the following trends and issues that are worth noting here: vacancy 
rates in the public environmental sector have generally decreased 
in the past five years, except in the category of senior management 
(levels 13-16), which in 2007/8 were high at 31%. Based on past 
trends, simple regression forecasting shows potential increase in this 
category to a possible 38% in 2011/12. There is also some evidence 
that the issue of supply and continuity of senior management is 
being given attention, particularly at national level, but the scale 
and systemic and ongoing nature of the problem require ongoing 
attention and skills development efforts in the environmental sector.

 

26. The ESSP identified a number of key areas of skills demand in the 
environmental sector, all of which are particularly significant to the 
efficacy of service delivery in the public sector, and which also affect 
efficacy and developmental competitiveness of the private sector. 
These are:

n leadership skills – supply and stability;

n supply and development of scarce skills where skills gaps exist; 

n more strategic planning and provisioning for re-skilling and 
updating of capacity in key areas where critical skills needs were 
identified;

n development of new skills for greening the economy, sustainable 
development planning and managing risk, e.g. sustainable 
development planning and climate change risk assessment (new 
green skills); 

n skills for mainstreaming environment into development 
(greening of existing skills); and 

n skills to develop and expand the sector, which include 
Environmental Education and Training skills to ensure that there 

6 For more details on demands for skills in the Environment Sector see ESSP Working Document 
No. 5: Critical and scarce skills influencing performance in the environmental sector, and ESSP 
Working Document No. 6: New environmental skills demands for mainstreaming environment into 
development and greening the economy.
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Diagram	4: Vacancy rates per selected salary bands (Economic Cluster data) between 
2003 and 2008, with a three-year forecast
(R-squared values per programme: levels 1-2=0.32 ; levels 3-5=0.58; levels 6-8=0.01; 
levels 9-12=0.56; levels 13-16=0.66)

an increase in turnover rate over tŚe ĮveͲǇear period͘ TŚere Śas ďeen 
signiĮcant cŚange and reͲstructuring in tŚe EortŚern �ape and EortŚ 
W e s t  p r o v i n c e s .  I n  t h e  N o r t h e r n  C ap e  v ac an c i e s  h a v e  i n c r e as e d  i n  
all emploǇment categories over a ĮveͲǇear period, including ŚigŚlǇ 
skilled production ǁorkers (ϰϬͲϱϬй), supervision (ϯϱͲϰϱй) and senior 
m an ag e m e n t  ( 2 5 - 3 5 % ) .  T h e  N o r t h  W e s t  p r o v i n c e  s h o w s  a d e c r e as e  
in vacancies amongst senior management, ďut still Śas ŚigŚ vacancies 
i n  t h e  h i g h l y  s k i l l e d  b an d  ( 3 6 % ) .  W e s t e r n  C ap e  al s o  h as  h i g h  v ac an c y  
rates at skilled production levels (ϯϰй) and supervision levels (ϯϭй)͘ 
T h e  G au t e n g  p r o v i n c e  e n v i r o n m e n t  p r o g r am m e  h ad  h i g h  v ac an c i e s  
( 4 2 % )  i n  2 0 0 8 / 9 ,  w i t h  a 3 2 %  v ac an c y  r a t e  a t  s u p e r v i s i o n  l e v e l .  
T h e r e  h as  al s o  b e e n  a 2 4 %  i n c r e as e  i n  s e n i o r  m an ag e m e n t  v ac an c y  
rates over tŚe ĮveͲǇear period͘ Dpumalanga is tŚe onlǇ province 
t h a t  s e e m s  t o  h a v e  r e d u c e d  v ac an c i e s  s i n c e  t h e  2 0 0 3 / 4  p e r i o d ,  i n  
all categories eǆcept senior management͘ Overall tŚis reŇects an 
unstaďůe sŬŝůůs anĚ serǀŝĐe Ěeůŝǀery enǀŝronŵent.  P r o v i n c i al  an d  
national puďlic sector data sŚoǁs tŚat, for environmental sector skills 
planning, diīerent provinces Śave speciĮc needs, ďut tŚere are also 
Đoŵŵon ĐŚaůůenŐes ĨaĐeĚ ďy aůů ƉroǀŝnĐes.  V ac an c i e s  an d  s t ab i l i t y  i n  
tŚe HZ directorates appear to Śave a signiĮcant impact on staďilitǇ 
in tŚe rest of tŚe HZ sǇstem͘ tŚile speciĮc Ƌuantitative data ǁas 
not availaďle on tŚe local government situation, Ƌualitative data 
i n d i c a t e s  sŝŵŝůar ŝssues at ůoĐaů Őoǀernŵent ůeǀeů, ǁŚere L'^�TA 
listed a sŚortage of ϮϱϬ Local AutŚoritǇ Danagers in tŚeir scarce skills 
list, noting ŚŝŐŚ ǀaĐanĐy rates as issues of critical causal concern͘ 
TŚe systeŵŝĐ nature oĨ tŚŝs Ɖroďůeŵ ŝnĚŝĐates a neeĚ Ĩor a nationaů 
Ěrŝǀe to increase enǀŝronŵentaů ůeaĚersŚŝƉ sŬŝůůs ŝn ^outŚ �ĨrŝĐa͕ 
anĚ to retaŝn ůeaĚersŚŝƉ sŬŝůůs ƉartiĐuůarůy at senŝor ŵanaŐeŵent 
ůeǀeůs͕ ǁŚere turnoǀer ŝs ŚŝŐŚ͕ to ensure Őreater staďŝůŝty oĨ senŝor 
ŵanaŐeŵent anĚ ůeaĚersŚŝƉ͘ ( N O T E :  A  n o r m  o f  2 2 %  v ac an c i e s  w as  
used and onlǇ tŚose aďove ϮϮй are reported, particularlǇ ǁŚere 
consistent vacancies occur over a ĮveͲǇear period͘) 

2 9 .  Scarce	skills	in	the	environmental	sector: T h e  E S S P  r e s e ar c h  f o u n d  a 
Đonsŝstent ƉaƩern oĨ sĐarĐŝty ŝn enǀŝronŵent reůateĚ oĐĐuƉations,  
ǁŚicŚ is aīecting tŚe puďlic sector s͛ capacitǇ for service deliverǇ and 

2 8 .  Environmental	 leadership	 skills	 in	 the	 provinces	 and	 in	 local	
government: Provinces (vacancǇ data compared over a ĮveͲ
y e a r  p e r i o d  f r o m  2 0 0 2 / 3 - 2 0 0 8 / 9  i n  d e p ar t m e n t s  r e s p o n s i b l e  f o r  
environmental aīairs as proǆǇ for skills needs) appear to ďe particularlǇ 
aīected ďǇ tŚe issue of leadersŚip skills͘ TŚe �astern �ape province 
h as  h i g h  c u r r e n t  v ac an c i e s  i n  t h e  h i g h l y  s k i l l e d  c a t e g o r y  ( o v e r  4 0 % ) .  
F r e e  S t a t e  p r o v i n c e  s h o w s  a  c o n s i s t e n t  i n c r e as e  i n  v ac an c y  r a t e s  ac r o s s  
al l  l e v e l s ,  i n c l u d i n g  s e n i o r  m an ag e m e n t  ( 3 3 % ) ,  an d  h i g h l y  s k i l l e d  
production staī (Ϯϭй) over a ĮveͲǇear period͘ <ǁa�uluͲEatal sŚoǁs 
consistent vacancies of Ϯϴй amongst senior management over a ĮveͲ
Ǉear period͘ Limpopo province sŚoǁs increases in vacancǇ rates over 
tŚe past Įve Ǉears in senior level skilled positions (Ϯϭй increase) ǁitŚ 
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tŚe private sector s͛ capacitǇ for competitive groǁtŚ and development͘ 
I t  f o u n d  t h a t  o n l y  s o m e  c a t e g o r i e s  o f  s c ar c i t y  w e r e  i n d i c a t e d  o n  t h e  
�epartment of Laďour s͛ ̂ carce ̂ kills List͘ TŚe environmental sector is 
aīected ďǇ aďsolute scarcitǇ, as ǁell as relative scarcitǇ͘ /t also found 
t h a t  specific areas of scarcity exist for diīerent focus areas in tŚe 
e n v i r o n m e n t al  s e c t o r  ( s e e  A p p e n d i x  B  f o r  a m o r e  c o m p r e h e n s i v e  l i s t  
of scarce skills identiĮed)͘ Dore detail is availaďle in �^^P torking 
�ocument Eo͘ ϱ, and in tŚe document entitled Integrating the 
Environmental Driver into Sector Skills Plans: Enabling Document 
for all SETAs (��A, ϮϬϭϬ)͘ /n particular, tŚere are tŚree categories of 
s c ar c i t y  t h a t  w e r e  m o s t  p r o n o u n c e d :  

1 )  Environmental	 scientific	 skills: TŚese include soil scientists, 
e c o l o g i s t s ,  e n v i r o n m e n t al  an d  r e s o u r c e  e c o n o m i s t s ,  t a x o n o m i s t s ,  
climate cŚange scientists, ďiotecŚnologists, etc͘ (see Appendiǆ 
B ) .  T h e r e  ar e  c u r r e n t l y  v ac an c i e s  f o r  oǀer ϴϬϬ enǀŝronŵent 
reůateĚ sĐŝentists ŝn tŚe ƉuďůŝĐ seĐtor ;nationaů anĚ ƉroǀŝnĐŝaů 
ŐoǀernŵentͿ aůone (eǆcluding ǁater)͘ TŚis Įgure stands at 
over ϲϬϬ if tŚe current ͚average͛ vacancǇ rate of ϮϮй for tŚe 
E c o n o m i c  C l u s t e r  i s  u s e d  as  n o r m al  p r o x y .  T h e  v ac an c y  t r e n d s  
ar e  Đonsŝstentůy ŚŝŐŚ (indicated in a ĮveͲǇear trend analǇsis), and 
it appears tŚat it is particularlǇ diĸcult to Įll tŚese vacancies at 
ƉroǀŝnĐŝaů anĚ ůoĐaů Őoǀernŵent ůeǀeůs ʹ national departments 
seem to ďe more aďle to Įll tŚese vacancies, altŚougŚ national 
p ar as t a t al s  s u c h  as  t h e  W e a t h e r  S e r v i c e s  an d  S o u t h  A f r i c an  
Eational �iodiversitǇ /nstitute continue to report diĸculties, and 
vacancies in tŚe national environmental department are ŚigŚer 
(Ϯϵй) tŚan average vacancǇ Įgures for tŚe economic cluster 
( 2 2 % ) .  A  t r e n d  an al y s i s  o f  v a c an c y  r a t e s  sŚoǁs Đonsŝstent ůeǀeůs 
oĨ ŚŝŐŚ ǀaĐanĐŝes ŝn ĐrŝtiĐaů enǀŝronŵentaů oĐĐuƉations.  D u e  
t o  s t r u c t u r al  c h an g e s ,  i t  w as  n o t  p o s s i b l e  t o  u n d e r t ak e  t r e n d  
analǇsis for all critical environmental occupations, ďut vacancies 
for Eatural ̂ cience related occupations increased to a ŚigŚ of ϰϳй 
i n  t h e  2 0 0 6 / 7  p e r i o d ,  b u t  ar e  d e c l i n i n g .  I n  2 0 0 7 / 8  N a t u r al  S c i e n c e  
related occupational vacancies stood at ϯϳй, indicating a drive to 
Įll tŚese vacancies͘ TŚis is reŇected in ǁorkplace skills planning of 

provincial departments, ǁŚere eīorts are ďeing made to provide 
ďursaries and internsŚips for environment related scientiĮc 
positions͘ TŚe issues associated ǁitŚ scientiĮc skills sŚortages 
seem, Śoǁever, to ďe particularlǇ acute at provincial level, ǁitŚ 
t h e  E as t e r n  C ap e  s h o w i n g  5 9 %  i n c r e as e  i n  v ac an c y  r a t e s  i n  t h e  
ĮveͲǇear period͖ tŚe &ree ^tate province seems to Śave cancelled 
tŚe function of �iocŚemistrǇ, �oologǇ and Life ^ciences TecŚnical 
^kills, ǁŚicŚ Śad a ϱϬй vacancǇ rate Įve Ǉears ago͖ vacancǇ rates 

Table 2: HR vacancy data related to critical environmental 
occupations in the public sector (as of March 2008)

KĐĐuƉations Euŵďer 
oĨ Ɖosts

Euŵďer 
oĨ Ɖosts 
ĮůůeĚ

saĐanĐy 
rate ;йͿ

A g r i c u l t u r e ,  A n i m al ,  O c e an o g r ap h y ,  F o r e s t r y  an d  o t h e r  
s c i e n c e s ,  P e r m an e n t

1  4 1 5 9 7 4 3 1 . 2

�iocŚemistrǇ, PŚarmacologǇ, �oologǇ and Life ^cience 
t e c h n i c al ,  P e r m an e n t

1  5 1 7 1  1 1 0 2 6 . 8

B i o l o g i s t s ,  B o t an i s t s ,  Z o o l o g i s t s  an d  r e l a t e d  
p r o f e s s i o n al s ,  P e r m an e n t

1 3 7 1 0 3 2 4 . 8

N a t u r al  S c i e n c e s  r e l a t e d ,  P e r m an e n t 8 5 3 5 3 8 3 6 . 9

Eature �onservation and OceanograpŚical related 
t e c h n i c al ,  P e r m an e n t

9 1 0 4 4 1 5 1 . 5

C h e m i c al  an d  P h y s i c al  S c i e n c e  t e c h n i c i a n s ,  P e r m an e n t 8 4 6 0 2 8 . 6

G e o l o g i s t s ,  G e o p h y s i c i s t s ,  H y d r o l o g i s t s  an d  r e l a t e d  
p r o f e s s i o n s ,  P e r m an e n t

4 2 6 2 0 5 5 1 . 9

Deteorologists, ^tatistical and related tecŚnicians, 
P e r m an e n t

1 3 8 3 8 . 5

(Source: Vulindlela HR Oversight Data – Economic Services – extracted from DEA 2007/8. 
Only categories with vacancies above 22% were selected. This excludes skills needs in 
parastatals, NPOs and the private sector)
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for these functions have similarly increased by 18% over the five 
years in KwaZulu-Natal; Natural Sciences related vacancies are at 
30% in Limpopo province, at 57% in the Northern Cape and at 31% 
in the Western Cape (2008/9 HR data). In all cases, vacancies were 
higher in the 2008/9 period than in the 2003/4 period. The local 
government SETA indicates scarcity of over 300 environmental 
and water engineers; and SANBI has identified a need for 
biodiversity research and climate change specialists, amongst 
others (for more detail, see the biodiversity sector Human Capital 
Development Strategy, on www.skillsforbiodiversity.org.za). 
There is particularly a need to develop capacity of black women 
scientists and engineers, given their historical marginalisation in 
the system. 

2) Environmental	 technical	 skills: Local government SETA skills 
planning and the Vulindlela HR database analysis reveal a shortage 
of over 1 500 environmental technicians in South Africa at 
present (over 1 200 if 22% vacancies are the ‘norm’) – indicating a 
severe shortage of technical skills in the public sector, where such 
skills are critical to service delivery. In the public environmental 
sector, a vacancy trend analysis shows that oceanographic and 
conservation technical occupations demonstrate a worrying 
increase in vacancies over a five-year period, currently (2008/9 
data) standing at 50% and predicted to rise to 55% over the 
next three years. This is particularly an issue in the public sector 
at provincial level, with vacancies in these technical positions 
increasing by 59% in the Eastern Cape (currently in the region 
of 80%); 62% increase in vacancies in these positions in the Free 
State; 18% increase in vacancies in KwaZulu-Natal; 30% increase 
in vacancies in Limpopo province; 25% increase in vacancies in 
these technical occupations in Gauteng province, where current 
vacancies are 39%; while Northern Cape has reduced its vacancy 
rate in this category. Mpumalanga, which has been able to bring 
down its vacancies over the five-year period, has reduced its 
vacancy rate in these occupational areas by 39%. The shortage 
of environmental technical skills requires urgent intervention. 

The range of technical shortages include air and water quality 
monitors7; compliance officers; waste management technicians; 
biodiversity and oceanographic technicians; technical skills 
for servicing a low carbon energy economy; urban and rural 
planners; water plant operators, etc. (see Appendix B). In the 
private sector, companies constantly report lack of technical 
skills for cleaner production, carbon emissions reduction, and 
water and energy efficiency, a point that was also noted in the 
Green Economy Summit documentation. Municipalities are short 
of water, sanitation, air quality and waste management specialist 
technical skills, and capacity for planning and implementation 
of sustainable human settlements and/or sustainable rural 
development. A more detailed study on the exact nature of 
this technical skills shortage in the environmental sector is 
urgently needed, with specific reference to where training 
for these technical skills is being provided, the quality of such 
training, and whether such training is sustainable in relation 
to increased demands for environmental technical skills8  (e.g. 
in FET colleges and Universities of Technology). ESSP research 
shows that these shortages are related to a mix of factors, inter 
alia: (a) actual skills shortages; (b) budgetary constraints; (c) 
management capacity to support the use and development of 
these skills in workplaces; and (d) mismatches between supply 
and demand for skills. 

3) Skills	in	the	public	sector: While not the only focus, a key focus 
of the ESSP was to understand skills development demands 
in the public environmental sector. As described above, the 
following issues emerge from the national and provincial 
profiles of key environmental functions: the need for greater 

7 It was not possible to differentiate the water figures from waste and other environmental technical 
functions in this data, hence figures here include some water skills needs. 

8 It was not possible to obtain a refined enough analysis on this skills demand in the ESSP research, 
but it was clear that this is a key area of scarcity that requires further and immediate attention. 
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alignment of skills development initiatives at vertical and 
Śoriǌontal governance levels͖ ŚigŚ turnover of skills, particularlǇ 
i n  t h e  h i g h l y  s k i l l e d  a n d  m a n a g e m e n t  c a t e g o r i e s ;  t h e  n e e d  t o  
address tŚe ͚emptǇing͛ of scientiĮc skills in tŚe puďlic sector͖ 
t h e  n e e d  t o  a d d r e s s  t e c h n i c a l  s k i l l s  s h o r t a g e s  i n  t h e  p u b l i c  
s e c t o r ;  a n d  t h e  n e e d  f o r  a d d r e s s i n g  e n v i r o n m e n t a l  l e a d e r s h i p  
skills sŚortages and staďilitǇ of emploǇment (reduction of 
h i g h  t u r n o v e r  r a t e s ) .  T h e  p u b l i c  e n v i r o n m e n t a l  s e c t o r ,  i n  t h e  
�nvironmental ^ector ^trategic Plan (ϮϬϬϱͲϮϬϭϯ), identiĮes 
various priorities for environmental skills development at 
p r o v i n c i a l  a n d  l o c a l  g o v e r n m e n t  l e v e l ,  w h i c h  i n c l u d e :  t h e  
n e e d  t o  b u i l d  c a p a c i t y  a c r o s s  t h e  w a s t e  m a n a g e m e n t  s e c t o r  
for cradleͲtoͲcradle approacŚes͖ remediation skills͖ training 
of air ƋualitǇ specialists͖ air ƋualitǇ control oĸcers͖ training 
of municipal oĸcers in licensing and atmospŚeric emission 
avoidance͖ compliance monitoring and enforcement oĸcers͖ 
training across spŚeres of government in pollution incident 
m a n a g e m e n t ;  s t r e n g t h e n i n g  o f  c a p a c i t y  w i t h i n  m a n d a t e d  
agencies for environmental impact management, particularlǇ 
t o  e n s u r e  c o n s i s t e n c y  o f  q u a l i t y  i n  t h e  E I A  p r o c e s s  a n d  t o  u s e  
a  w i d e r  r a n g e  o f  E n v i r o n m e n t a l  I m p a c t  M a n a g e m e n t  ( E I M )  
tools͖ training of regulators to understand �/A legislation 
and procedures͖ report ǁriting͖ training for tǇpe ϭ, Ϯ and ϯ 
conservation activities͖ conservation researcŚ skills͖ capacitǇ 
development for spatial ďiodiversitǇ management, assessments 
and compliance͖ capacitǇ for monitoring of ĮsŚ stocks͖ climate 
c h a n g e  r i s k  a s s e s s m e n t  i n  m a r i n e  e n v i r o n m e n t  c o n t e x t s ;  a n d  
ĮsŚeries control oĸcers͘ Of particular concern is inadeƋuate 
c a p a c i t y  f o r  e n f o r c e m e n t  a n d  c o m p l i a n c e ,  a n d  s e v e r e  t e c h n i c a l  
skills sŚortages eǆist for tŚese functions͘ ^kills to educate tŚe 
puďlic, and strengtŚen tŚeir empoǁerment and participation in 
l o c a l  e n v i r o n m e n t a l  m a n a g e m e n t  a n d  s u s t a i n a b l e  d e v e l o p m e n t  
actions, ǁas also empŚasised tŚrougŚout͘ &rom tŚis, it is 
p o s s i b l e  t o  s e e  t h a t  a ranŐe oĨ sŬŝůůs ĚeŵanĚs eǆŝst Ĩor enaďůŝnŐ 
rŝsŬ ŵanaŐeŵent͕ serǀŝĐe Ěeůŝǀery anĚ ƉuďůŝĐ ƉartiĐŝƉation ŝn 
tŚe enǀŝronŵentaů seĐtor .  

3 0 .  Critical	skills	gaps: Almost everǇ environmental suďͲsector identiĮed 
diīerent tǇpes of critical skills gaps relevant to tŚeir areas of 
specialism͘ /t ǁas possiďle to identifǇ certain critical skills gaps tŚat 
a r e  r e l e v a n t  within sub-sectors ( s e e  E S S P  W o r k i n g  D o c u m e n t  N o .  5  f o r  
m o r e  d e t a i l s  o f  t h e s e ) .  W h i l e  i t  i s  n o t  p o s s i b l e  t o  d o c u m e n t  a l l  t h e s e  
Śere, it is possiďle to identifǇ a numďer of Đoŵŵon ĐrŝtiĐaů sŬŝůůs ŐaƉs 
tŚat ǁere identiĮed across tŚe environmental sector (see Taďle ϯ)͘

Table 3: Critical skills gaps identified across the environmental 
sector

IĚentiĮeĚ Đoŵŵon ĐrŝtiĐaů sŬŝůůs ŐaƉs ;aĐross enǀŝronŵentaů suďͲ
seĐtorsͿ

H i g h  s k i l l s  ( S e n i o r  
M an ag e m e n t )

u LeadersŚip skills

u R i s k  as s e s s m e n t  an d  r i s k  m an ag e m e n t

u E n v i r o n m e n t al  l a w  an d  p o l i c y  s k i l l s

u Organisational development

u /ntegrative skills (e͘g͘ policǇ and science)

H i g h  S k i l l s  ( M i d d l e  
M an ag e m e n t )

u H u m an  R e s o u r c e s  m an ag e m e n t  s k i l l s  ( i n c l u d i n g  m e n t o r i n g  an d  
c o ac h i n g  s k i l l s )  

u E n v i r o n m e n t al  l a w  an d  p o l i c y  

u /�T skills, including use and interpretation of '/^ and modelling 
t e c h n o l o g i e s  

u P r o j e c t  m an ag e m e n t  s k i l l s  

u R e s e a r c h  s k i l l s  

u Zeport ǁriting skills

H i g h  S k i l l s  ( T e c h n i c al  
P r o f e s s i o n al )  

u E n v i r o n m e n t al  l a w  an d  p o l i c y  

u /�T skills, including use and interpretation of '/^ and modelling 
t e c h n o l o g i e s  

u /ntegrative skills (e͘g͘ /�T and science͖ science and policǇ etc͘)

u Donitoring, modelling and evaluation skills 

u Zeport ǁriting skills 
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 Priority skills development programmes identified that could service 
the entire sector include:

n Environmental law and policy 

n Integrative skills programmes

n Mentoring and coaching 

n ICT skills programmes, including use and interpretation of GIS and 
modelling technologies 

n Sustainable development planning 

n Monitoring, modelling and evaluation of environmental change 

n Green procurement and green economy planning skills 

n Environmental ethics and social justice practices in the 
environmental sector. 

31. Transformation	 related	 skills	 demands: In the public sector, 
significant progress has been made in achieving transformation 
targets, with an average 80:20% Black:White ratio recorded in 2008/9 
employment data (current employment, excluding vacancies). In the 
category of legislator, senior official and management, Black South 
Africans (a category used to include male and female Black Africans, 
Coloured and Indian people) make up 81% of the public sector 
workforce in the Economic Cluster as a whole. In the environmental 
sector, 74% of the workforce in this senior management category are 
Black South Africans. In the category of professionals, Black South 
Africans make up 85% of the professional workforce in the Economic 
Cluster as a whole, with male Black South African professionals at 
44% and female Black South African professionals at 32%. The 
Environmental sector (a sub-sector of the Economic Cluster) seems 
to be slightly ‘behind’ the economic cluster as a whole in terms of 
transformation figures at senior management and professional level, 
with 78% of professionals being Black South Africans, with male 
Black South African professionals at 31% and female Black South 
African professionals at 29%. This is indicative of a shortage of senior 

managers, and professionals at these levels for the environmental 
sector specifically. Senior Professional transformation figures differ 
from elementary occupation transformation figures, where 99% 
of the workforce is Black South Africans. While progress has been 
made in terms of ensuring employment equity, there is still a 
need to pursue transformation targets, particularly at the level of 
legislators, senior managers and professionals in the environmental 
sector. There are positive indicators that the sector is able to attract 
women professionals, and progress is being made with employment 
of women at senior management levels. Men tend to dominate the 
elementary occupations. The need for more Black senior managers, 
legislators and professionals is reflected across parastatals, the NPO 
sector and the private sector. However, the HSRC (2009) argue against 
simplistic approaches to transformation based on ‘filling quotas’. 
They argue for a more comprehensive and sustainable approach to 
transformation that moves beyond quotas, to include cultural changes 
in institutions so that diversity is valued and integrated into the heart 
and mission of institutions. ESSP research revealed that, due mainly 
to an inadequate supply of skills for transformation and the rapid pace 
of transformation in the sector, the environmental sector’s approach 
to transformation is still couched mainly in the paradigm of needing 
to fill quotas. As progress is being made on this front, approaches 
to transformation can be expanded through systems approaches 
to Human Capital Development that also take into account a wider 
range of transformation strategies. A wider range of transformation 
strategies are showing benefits in terms of retention, as cultures in 
workplaces are one of the important determinants of retention.

32. New	skills	demands: Green Economy Skills Development Planning 
and Provisioning – an initiative to formalise the Environmental Goods 
and Services (EGS) Sector in South Africa points to a conservatively 
estimated increase of over 130 000 jobs in the EGS sector over 
the next five years (EGSF, 2009). This is in line with international 
growth projections for jobs in the EGS sector, particularly in areas 
such as energy efficiency, new energy technologies (production 
and installation), waste reduction, water technologies and water 
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management, and sustainable transportation. In South Africa, the 
Department of Trade and Industry (DTI, 2009) reports that new job 
creation possibilities exist in initiatives to formalise the recycling 
industry (up to 140 000 jobs – phased in over a period of time – 
as indicated in the Green Economy Summit declaration). Similar 
potential is being projected in provincial economic strategic planning 
initiatives – for example, a draft Gauteng Green Economy Strategy 
research report (2009) predicts up to 150 000 possible jobs. Each of 
these Green Economy Strategies requires specified skills planning, 
to	be	developed	and	costed	in	tandem	with	the	economic	strategy	
planning. The ESSP research found that emerging green economy 
plans were not yet incorporating skills plans, and that there is a 
need to give further attention to green economy skills planning in/
for the sector. Besides the creation of new green jobs, there are also 
needs for re-skilling, or the greening of existing jobs, as outlined in 
a recent set of skills development studies for the Built Environment 
Sector, and in initiatives to, for example, ensure more sustainable 
forestry and mining practices (amongst others) – see the document 
Integrating the Environmental Driver into Sector Skills Plans: Enabling 
Document for all SETAs (DEA, 2010). For more information on new 
environmental skills demands for mainstreaming environment 
into development and greening the economy, see ESSP Working 
Document No. 6. Case studies of greening existing skills need to be 
developed by the various SETAs, to demonstrate how environmental 
skills planning is being mainstreamed into development. 

33. Expanded	 Public	 Works	 Programme	 (EPWP)	 Phase	 2	 skills	
development: The EPWP is starting a Phase 2. This is a significant job 
or work opportunity creation initiative in South Africa, with potential 
also to enhance skills, or provide access routes to gainful employment 
for people who are currently out of work. While training and skills 
development was a key focus of EPWP Phase 1, in the form of short 
accredited skills programmes, it is reported that EPWP Phase 2 will 
not focus as much on accredited skills programmes due to some of the 
difficulties associated with provisioning of these skills programmes 
in Phase 1. It is, however, also mentioned that EPWP Phase 2 will 
seek to contribute to more sustainable job creation mechanisms. 
EPWP skills development in the environment and culture sector 
was reported to have been successful (compared to EPWP skills 
development programmes in other sectors). If skills development, as 
practised in Phase 1 of EPWP, enables each of the 375 000 workers to 
gain two days of training for every 22 days worked, then potentially 
375 000 people will benefit from nine days of training each (for 
100 days of work), involving 3.4 million person training days. If 
this training is carefully developed with attention to quality and 
output value, this presents a	significant	opportunity for developing 
entry level skills for the environmental sector, particularly for new 
potential growth areas and/or for youth development as is currently 
being identified in green economy and green job strategies (e.g. the 
projected potential for 140 000 jobs in the recycling industry). For 
this training to be of maximum benefit, there is a need to further 
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improve tŚe sustainaďilitǇ value of tŚe skills programmes oīered, 
perŚaps tŚrougŚ linking tŚem to �nvironmental Practices LearnersŚip 
P r o g r am m e s  t h a t  ar e  l i n k e d  t o  s u s t ai n ab l e  f o r m s  o f  e m p l o y m e n t .  
�nvironmental Practices YualiĮcations eǆist at level ϭ, Ϯ and ϯ on tŚe 
EY&, and Śave ďeen registered in L'^�TA, ďut Śave ďeen verǇ poorlǇ 
utilised to date͘ �apacitǇ needs to ďe developed amongst training 
p r o v i d e r s  t o  p r o v i d e  i m p r o v e d  q u al i t y  p r o g r am m e s  an d  m a x i m i s e  
t h e s e  i n v e s t m e n t s  i n  s k i l l s  d e v e l o p m e n t .  

3 4 .  Environmental	 education	 and	 training	 skills	 for	 strengthening	
skills	development: T o  f u l l y  s e r v i c e  t h e  n e e d s  f o r  s k i l l s  as  o u t l i n e d  
aďove, tŚere is a need for associated capacitǇ ǁitŚin tŚe education 
an d  t r ai n i n g  s e c t o r  –  an  i s s u e  t h a t  n e e d s  t o  b e  t ak e n  u p  b y  t h e  E T D P  
^�TA, so tŚat environment and green economǇ education, training 
an d  s k i l l s  d e v e l o p m e n t  p r o g r am m e s  ar e  a v ai l ab l e  f o r  p r o v i d i n g  t h e  
necessarǇ education, training and skills development͘ �^^P researcŚ 
sŚoǁs tŚat tŚis area of eǆpertise in tŚe education and training sector 
i s  c u r r e n t l y  u n d e r - r e s o u r c e d  an d  i n ad e q u a t e  f o r  t h e  r an g e  o f  n e w  
d e m an d s .  Dost teaĐŚer eĚuĐation ĨaĐuůties ŝn ^outŚ �ĨrŝĐa tenĚ to 
ĨoĐus on sĐŚooůŝnŐ͕ anĚ Ĩeǁ are ĨoĐussŝnŐ on tŚe ĚeǀeůoƉŵent oĨ 
enǀŝronŵentaů eĚuĐation͕ traŝnŝnŐ anĚ sŬŝůůs ĚeǀeůoƉŵent Ĩor tŚe 
ǁŝĚer sŬŝůůs ƉroǀŝsŝonŝnŐ systeŵ.  T h u s  t h e r e  i s  al s o  a n e e d  f o r  n e w  an d  

innovative forms of �nvironmental �ducation and Training capacitǇ 
t o  p r o v i d e  f o r  t h e s e  s k i l l s  d e v e l o p m e n t  n e e d s .  D E A ,  t o g e t h e r  w i t h  
t�^^A, Śave ďeen leading a learnersŚip initiative to develop �T�P 
s k i l l s ,  b u t  t h i s  l e ar n e r s h i p  n e e d s  t o  b e  ad e q u a t e l y  i n t e g r a t e d  i n t o  
tŚe Eational ^Ǉstem of ^kills Provisioning, and sŚould ďe paid for ďǇ 
t h e  E T D P  S E T A  f o r  i t  t o  b e c o m e  f u l l y  s u s t ai n ab l e  ( i t  i s  n o t  s u s t ai n ab l e  
for ��A to paǇ for tŚis learnersŚip)͘ Eeǁ practices also need to ďe 
l e ar n e d  an d  ad o p t e d  i n  s o c i e t y  –  f o r  e x am p l e ,  c o m m u n i t y - b as e d  
natural resource management (��EZD)͖ energǇ eĸciencǇ practices 
in ǁorkplaces and communities͖ and neǁ ǁaste avoidance practices 
( am o n g s t  m an y  o t h e r s ) .  T h i s  r e q u i r e s  e n v i r o n m e n t al  e d u c a t o r s  w i t h  
s k i l l s  t o  s t r e n g t h e n  soĐŝaů ůearnŝnŐ Ĩor sustaŝnaďŝůŝty͕ aĚaƉtation͕ 
ŝnnoǀation anĚ resŝůŝenĐe,  as  o u t l i n e d  i n  t h e  G l o b al  C h an g e  G r an d  
�Śallenge Eational ZesearcŚ Plan (�^T, ϮϬϭϬ)͘ 

3 5 .  Youth	 development	 skills: A keǇ area of concern in ^outŚ Africa s͛ 
Śuman capital development ͚pipeline͛ is tŚe ůost ĐaƉaĐŝty oĨ youtŚ 
ǁŚo graduate at 'rade ϭϮ level from scŚool ǁitŚ DatŚematics, 
^cience and 'eograpŚǇ, ďut ǁŚo are lost to ŚigŚer education and 
various environment and sustainaďle development occupational 
opportunities due to various social and Śistorical factors͘ A ϮϬϬϳ 
s t u d y  u n d e r t ak e n  f o r  D S T  b y  t h e  C S I R  ( i n  f o u r  p r o v i n c e s )  p o i n t s  o u t  

Table 4: Data extract from CSIR (2007) study on establishing the feasibility of a National Youth Cadet Development 
programme 

Grade	12	pass	statistics	for	the	years	2004-2006	for	four	provinces	combined.	(National	statistics	are	given	in	parentheses	for	comparison.)

zear Totaů ƉasseĚ DatŚs Ɖasses ^ĐŝenĐe Ɖasses 'eoŐraƉŚy Ɖasses �ŝoůoŐy Ɖasses

2 0 0 4 1 9 3  5 5 5    ( 3 3 0  7 1 7 ) 8 8  8 7 9    ( 1 5 7  2 9 3 ) 6 8  9 9 2    ( 1 1 9  8 7 2 ) 1 2 9  8 0 3    ( 2 1 5  1 4 7 ) 1 0 2  0 8 7    ( 1 6 4  6 0 7 )

2 0 0 5 2 0 7  2 6 3    ( 3 4 7  1 8 4 ) 9 5  9 8 2    ( 1 6 9  0 0 1 ) 7 4  2 6 6    ( 1 2 9  3 5 8 ) 1 4 0  1 9 0    ( 2 2 5  6 6 7 ) 1 1 5  6 4 2    ( 1 8 3  0 0 1 )

2 0 0 6 2 0 8  0 5 7    ( 3 5 1  5 0 3 ) 9 4  5 9 2    ( 1 6 5  8 6 5 ) 8 0  9 3 4    ( 1 3 8  9 1 6 ) 1 4 8  0 8 3    ( 2 3 7  5 8 8 ) 1 2 3  8 6 6    ( 1 9 7  3 8 9 )

%  o f  m a t r i c u l an t s  p e r  s u b j e c t

I n  s t u d y  ar e a n u m b e r  n o t  e n t e r i n g  H E I s

3 6  %

±  4 2  0 0 0

4 6 %

±  5 3  0 0 0

5 6 %

±  6 5  0 0 0

6 9 %

±  7 9  0 0 0
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t h a t  t h e r e  ar e  b e t w e e n  4 2  0 0 0  an d  7 9  0 0 0  o u t - o f - s c h o o l  y o u t h  w h o  
Śave completed 'rade ϭϮ DatŚematics, ^cience and 'eograpŚǇ, ďut 
ǁŚo are not entering tŚe tertiarǇ education sector due to various 
f ac t o r s  ( s e e  T ab l e  4 )  ( C S I R ,  2 0 0 7 ) .  T h e  s t u d y  e s t ab l i s h e d  t h a t  i t  i s  
p o s s i b l e  ( w i t h  t h e  n e c e s s a r y  i n v e s t m e n t  an d  i n f r as t r u c t u r e )  t o  
estaďlisŚ a ͚Eational zoutŚ �adet Programme͛ or ǇoutŚ development 
p r o g r am m e  f o r  t h e s e  y o u t h ,  w h i c h  w i l l  p r o v i d e  t h e m  w i t h  w o r k  
eǆperience in areas sucŚ as land management and reŚaďilitation͖ 
c a t c h m e n t  m an ag e m e n t  an d  m o n i t o r i n g ;  l o c al  g o v e r n m e n t  
services implementation and otŚer natural resource management 
occupations, ǁŚile also increasing tŚeir ƋualiĮcations and cŚances of 
gaining access to tertiarǇ education andͬor more sustainaďle forms 
o f  e m p l o y m e n t .  TŚe stuĚy estaďůŝsŚeĚ tŚat uƉ to ϱϬ ϬϬϬ suĐŚ ǁorŬ 
oƉƉortunŝties Đan Ĩeasŝďůy ďe ĐreateĚ.  S u c h  a p r o g r am m e  w o u l d  
r e q u i r e  an  ap p r o p r i a t e  f u n d i n g  an d  m e n t o r i n g  i n f r as t r u c t u r e ,  w h i c h  
includes capacitǇ for providing tŚe education and training necessarǇ 
to ensure tŚat tŚe ǇoutŚ are engaged in a productive learnersŚip and 
career patŚ environment͘ TŚis represents anotŚer signiĮcant skills 
d e v e l o p m e n t  d e m an d  ar e a.  

3 6 .  Skills	for	the	full	sustainable	development	value	chain: A proͲactive 
ap p r o ac h  t o  s u s t ai n ab l e  d e v e l o p m e n t  i n  S o u t h  A f r i c a r e q u i r e s  t h a t  
t h e  full sustainable development value chain b e  c o n s i d e r e d  i n  s k i l l s  
planning, at macroͲ and at microͲinstitutional level (see �iagram 
5 ) .  F o r  e x am p l e ,  i f  t h e  s k i l l s  v al u e  c h ai n  i s  m i s s i n g  e n v i r o n m e n t al  
e d u c a t o r s ,  t h e  p u b l i c  w i l l  n o t  b e  ad e q u a t e l y  e n g ag e d  i n  s u s t ai n ab l e  
development practices, or tŚe ƋualitǇ of environmental training 
ǁill ďe neglected͘ /f tŚe sǇstem lacks modellers, it ǁill ďe diĸcult to 
predict impact, tŚus aīecting planning and policǇ eĸcacǇ͘ As sŚoǁn in 
D i ag r am  5 ,  s k i l l s  f o r  t h e  s u s t ai n ab l e  d e v e l o p m e n t  v al u e  c h ai n  i n c l u d e :  
policǇ and planning skills͖ advocacǇ and critical implementation skills͖ 
communication learning and participation skills to ďuild communitǇ 
and ďusiness resilience and participation͖ monitoring, analǇsis, impact 
management and revieǁ skills͖ assessment modelling and prediction 
skills͘ TŚese skills involve a range of occupational categories including 
scenario planners, policǇ specialists, scientists, Z&� specialists, E'O 

m an ag e r s ,  f u n d r ai s e r s ,  t e c h n i c al  s p e c i al i s t s ,  e d u c a t o r s ,  m ar k e t e r s ,  
c o m m u n i c a t o r s ,  m o d e l l e r s ,  an al y s t s ,  i m p ac t  as s e s s o r s ,  an d  au d i t o r s  
( am o n g s t  o t h e r s ) .  tŝtŚŝn tŚe sĐoƉe oĨ tŚe �^^W ŝt Śas not ďeen 
Ɖossŝďůe to Ĩuůůy assess tŚe ranŐe oĨ sŬŝůůs reƋuŝreĚ to serǀŝĐe tŚe 
sustaŝnaďůe ĚeǀeůoƉŵent ǀaůue ĐŚaŝn͘ ^uĐŚ stuĚŝes neeĚ to ďe 
unĚertaŬen at ŵŝĐroͲůeǀeůs͕ ǁŚere ,uŵan �aƉŝtaů �eǀeůoƉŵent 
^trateŐŝes ƉroǀŝĚe Ĩor Įner sĐaůe ƉůannŝnŐ ( s e e  f o r  e x am p l e  t h e  
B i o d i v e r s i t y  S e c t o r  H u m an  C ap i t al  D e v e l o p m e n t  S t r a t e g y  o n  w w w .
s k i l l s f o r b i o d i v e r s i t y . o r g . z a) .  

R esearch and
P lanning

�oŵŵunŝĐation͕
L earning  and
WartiĐŝƉation

A dv ocacy  and
IŵƉůeŵentation

�ssessŵent͕
Modelling  and

WreĚŝĐtion

DonŝtorŝnŐ͕
A naly sis and

R ev iew

Eeǁ ďreeĚ oĨ sĐŝentists 

          �uƫnŐ eĚŐe sƉeĐŝaůŝsts

                   ZΘ� sƉeĐŝaůŝsts

     NGO
     manag ers

    Fundraisers

    T echnical
sƉeĐŝaůŝsts

�ĚuĐators
DarŬeters

�oŵŵunŝĐators

K E Y  P R O CE S S E S

FO R  FA CIL IT A T ING

S U S T A INA BL E

D E V E L O P ME NT

SUSTAINABLE DEVELOPMENT PROCESSES & SYSTEM
AND FUTURE GLOBAL CHANGE WORKERS

Modellers      

   �naůysts       

IŵƉaĐt    
assessors  

�uĚŝtors

^Đenarŝo Ɖůanners

WoůŝĐy sƉeĐŝaůŝsts      

Diagram	5: A model showing the full sustainable development value chain and 
associated skills needs
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Supply of Skills to the Environmental Sector 

therefore reports very broadly on supply of environmentally aware 
graduates (which captures graduates from courses that have some 
level of environmental content), rather than specific environmental 
sciences or environmental management qualifications. Despite this 
newness, it is encouraging to see that South Africa’s education and 
training system is responding to environmental qualification needs, 
albeit unevenly and in a somewhat fragmented manner. 

38. General	 Education	 and	 Training,	 and	 teacher	 development: The 
National Curriculum Statement for General and Further Education and 
Training took account of environment, sustainable development and 
social change issues. However, the OBE curriculum has been critiqued 
for being difficult to implement, and inadequate attention has been 
given to teachers’ competence and pedagogical content knowledge 
to introduce new areas of learning (e.g. knowledge of environmental 
change/global change; biodiversity; sustainable development, etc.) 
into teaching. Studies on curriculum implementation show substantial 
‘breakdown’ in effective delivery at district and school level (see ESSP 
Working Document No. 9). There are approximately 350 000 teachers 
in South Africa, and the system has been unable to provide adequate 
training for these teachers in these new knowledge areas. Of the 23 
HEIs, 16 have some environmental education on offer in their teacher 
education programmes, but this is generally ad hoc, and of a relatively 
poor quality. Only four HEIs are producing post-graduates in the field 
of environmental education, most of which are oriented to schooling. 
Few HEIs offer ETDP specialism across education (focus on schooling 
and HE), training (including skills development and workplace 
learning) and development practices (including community learning). 
None are currently offering environmental training programmes 

37. Broad	perspective: A critical factor affecting supply of skills to the 
environmental sector is the ‘newness’ of environmental policy and 
knowledge. Twenty years ago, much of the content necessary for 
environmental management responses did not exist. Contemporary 
Environmental Science is a new discipline in most of South Africa’s 
universities, and sub-disciplines such as environmental law, 
environmental education, biotechnology, environmental economics, 
etc. have equally short academic and intellectual histories. 
Sustainable development thinking is a post-apartheid phenomenon, 
as is a people-centred approach to environment and development. 
These issues were therefore not previously included in the schooling 
system, or in the Higher Education system. In 2004, UNESCO reported 
that environmental education is one of the fastest growing new 
curriculum areas internationally, alongside technology education 
(UNESCO, 2004). This means that new teachers and lecturers are 
needed with new skills, and investments are needed to update and 
upgrade curricula in universities, schools and colleges. It also means 
that most courses in this area are new (i.e. with histories of less than, 
or between 10 to 15 years). The impact of this is that few study areas 
relevant to the environmental sector are accurately captured in the 
EMIS or HEMIS data sets, particularly because the pattern has been 
to ‘infuse’ environmental content knowledge into other mainstream 
disciplines and courses, while new subjects are emerging. This is 
also because environmental topics are generally best understood 
when integrated into a range of other areas, and new environmental 
subjects such as Environmental Science or Sustainability Sciences also 
require integrated thinking and practice. The ESSP research found that 
specific environmental qualifications are only now (in 2009 HEMIS 
data), being captured as new study fields. The supply side analysis 



Environmental Sector Skills Plan for South Africa – Summary Document

27

for FET College lecturers. This shows that the neglect of teacher 
education in this area extends to the training of new lecturers. 

39. Further	 Education	 and	 Training	 Colleges: The FET college system 
(vocational education and training) is also failing to provide 
environmental skills. In addition to general quality and human and 
other resource constraints in the FET college system, the curricula 
taught in the colleges have had little relevance to environmental 
skills needs. This applies to both the recently introduced National 
Curriculum Vocational (NCV) and the National Certificates the NCV 
has replaced. While the NCV makes some provision for training 
in sustainable agriculture and eco-tourism, for example, there 
are indications that lecturers lack the necessary environmental 
knowledge and the resources to teach these subject components 
adequately. In addition, the FET colleges are, similar to the higher 
education sector, faced with the impact of inadequate skills coming 
through the basic education level, and drop-out rates are high for a 
number of reasons, including inadequate academic support, lack of 
relevance in subject choices, and inadequate financial support. This 
situation needs addressing, if the requisite environmental technical 
skills are to be developed in South Africa. 

40. SETAs	and	the	learnership	system: Learnerships are predominantly, 
but not exclusively, directed to the intermediate skills level. An 
analysis of the learnerships on offer in the NQF, and the proportion 
of learnerships on offer in the environmental sector, shows that 
only 2.4% of learnerships in South Africa are ‘environmental 
learnerships’. Furthermore, while 2.4% of these learnerships are 
registered, this does not necessarily mean that they are being 
utilised. This shows severe underutilisation of the learnership system 
for skills development in the environmental sector. THETA, AGRISETA, 
LGSETA, and ETDP SETA are the main SETAs offering environmental 
training. AGRISETA (based on 2007 figures) had only graduated 
176 learners in a GET: Horticulture training programme at level 1; 
THETA had graduated 4 886 learners, 3 927 of which graduated from 
a National Certificate in Tourism Guiding (for which it is reported 
there were inadequate jobs available) with the rest graduating with 
Nature Conservation level 2 (433 learners) and Tourism Guiding level 
2 (442 learners). The bulk of these environmental learnerships are 
therefore oriented towards Tourism. Of significance is the fact that 
THETA had 15 qualifications registered but only four have been used. 
LGSETA had no graduations, despite having six relevant qualifications 
registered, which include Environmental Practices level 1, 2, and 3 
qualifications. The ETDP SETA has been accrediting a learnership at 
level 5 for environmental educators (with between 50-100 graduates 
to date), but the ETDP SETA has not funded this learnership (this has 
been funded by the sector, including DEA) because environment was 
not identified as being relevant in NSDSII, or the Sector Skills Plan. 
Learner achievements are low, compared to demand, and very little 
environmental technical training appears to be on offer through the 
SETA system in the form of learnerships. The SETA system remains 
an underutilised resource for environmental skills development in 
South Africa. Lack of engagement with environmental qualifications 
is said to result from two issues: lack of inclusion of the environmental 
driver in the National Skills Development Strategy (NSDSII), and lack 
of provider-driven demand in workplace skills planning (which is 
said to influence Sector Skills Plans), although it is well known that 
workplace skills planning is an inadequate mechanism for Sector 
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Skills Planning. Other factors may also be unfamiliarity with the 
environmental driver and lack of adequate capacity to make use of the 
skills system. There is an urgent need to include the environmental 
driver into NSDSIII, and to support SETAs to understand how the 
environmental driver is relevant to all of their particular functions. 
An analysis of environmental functions in SETAs shows potential 
for cross-SETA collaboration, and points to a need for an adequate 
cross-SETA mechanism for dealing with cross-sectoral issues such as 
environment. The DEA – as lead agent for environment – needs to 
address this issue in dialogue with the Ministry of Higher Education 
and Training. DEA’s own training programmes could benefit from 
SETA support, as progress is being made, for example, in training 
Environmental Management Inspectors (with a level 7 qualification 
having been developed), but without sustainable sources of funding 
for the initiative. If skills sector funding could be mobilised and 
the qualification could be re-oriented into a learnership, this could 
become a more sustainable initiative (as one example). Many other 
opportunities exist for developing learnerships that can support 
and service the sector – particularly for local government training, 
youth development training, and ongoing training of Environmental 
Educators (amongst others). Human Capital Development 
Strategy Planning should investigate the potential of learnership 
development for the sector. It is noteworthy that the Department 
of Labour have included the need for 7 000 people on their scarce 

skills list to increase participation in the SETA system, which 
provides additional motivation for emphasising the development 
of Environmental Education and Training skills for using the SETA 
system. (See more details in ESSP Working Document No. 8.)

41. Workplace	 skills	 planning	 and	 provisioning: ESSP research 
uncovered a number of problems associated with skills development 
planning in the workplace. In general, skills development planning is 
often simplistically viewed as no more than ‘training options’, with 
little attention to systemic issues such as mentoring, or mobility 
in the sector. Large amounts of money are being spent on sending 
employees on training (in some cases up to R20 000-R30 000 per 
beneficiary per short course of 2-4 days – which could equally fund 
participation in a Higher Degree for example). Workplace training 
is dominated by a culture of ‘short courses’, which seems to be a 
strategy used by the sector to update skills, and to make up for a lack 
of mentoring capacity in the sector. Short courses are also a strategy 
used to ‘keep up’ with a rapidly changing field. A large number of 
short courses exist to service the field, but they are often described 
as ‘provider driven’ rather than needs driven, although some 
short courses are also responding to field-based needs, reflecting 
a market-based responsiveness, particularly from the university 
sector (see ESSP Working Document No. 8). SETA accredited short 
courses seem to show less flexibility, since they have a more complex 
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s y s t e m  s u r r o u n d i n g  t h e i r  d e s i g n ,  m o n i t o r i n g  an d  u s e  ( m o r e  t e c h n i c al  
p r o c e d u r e s ) .  M o s t  o f  t h e  t r ai n i n g  f u n d e d  b y  t h e  H R  w o r k p l ac e  s k i l l s  
s y s t e m  i s  generic i n  n a t u r e ,  f o c u s s i n g  m o r e  o n  g e n e r al  w o r k p l ac e  s k i l l s  
(e͘g͘ Įnancial management, puďlic administration, communication, 
etc͘) at loǁ levels of aƩainment (levels ϭͲϰ on tŚe EY&)͘ Line function 
an d  s p e c i a l i s t  s k i l l s  ( e . g .  G I S  m o d e l l i n g  s k i l l s ;  E I A  t r ai n i n g ,  e t c . )  ar e  
b e i n g  c a t e r e d  f o r ,  b u t  t h i s  h ap p e n s  o u t s i d e  o f  t h e  m ai n s t r e am  
w o r k p l ac e  s k i l l s  p l an n i n g  f r am e w o r k ,  an d  t e n d s  t o  b e  p ai d  f o r  b y  l i n e  
function ďudgets, signiĮcantlǇ increasing internal ͚spend͛ on training 
(also diĸcult to monitor)͘ TŚere is a dominance of ͚sŚort course͛ 
t r ai n i n g ,  l i n k e d  t o  c o m p l i an c e  t ar g e t s  i n  w o r k p l ac e  s k i l l s  p l an s .  O n l y  
r e c e n t l y  h a v e  w o r k p l ac e  s k i l l s  p l an s  s t ar t e d  t o  i n c l u d e  b u r s ar i e s  
an d  i n t e r n s h i p s  t h a t  f o c u s  o n  ad d r e s s i n g  s c ar c e  s k i l l s  s h o r t ag e s .  
^kills development planning Śas also ďeen aīected ďǇ poor quality 
information systems ǁŚicŚ lead to unreliaďle data and proũections, 
an d  a m i s - i n f o r m e d  s y s t e m .  torŬƉůaĐe sŬŝůůs ƉůannŝnŐ Śas Őeneraůůy 
not ďeen ůŝnŬeĚ to ƉroĚuĐtiǀŝty͕ strateŐŝĐ ƉůannŝnŐ or outƉut͕ ůeaĚŝnŐ 
ŝn turn to Ɖoorůy ĐonstituteĚ ^eĐtor ^Ŭŝůůs Wůans tŚat eŵƉŚasŝse 
ŐenerŝĐ sŬŝůůs oǀer ĮeůĚͲsƉeĐŝĮĐ neeĚs͕ aĐtuaů <ey WerĨorŵanĐe 
�reas anĚ WerĨorŵanĐe DanaŐeŵent͘ ^kills development reporting 
is inconsistent, and formats diīer from ^�TA to ^�TA͘ /n tŚe sǇstem 
as  a w h o l e ,  t h e r e  h as  b e e n  an  o v e r e m p h as i s  o n  e c o n o m i c  d r i v e r s  
for skills development (a residue of old ͚manpoǁer planning͛), and 
a lack of empŚasis on tŚe implications of puďlic good needs (e͘g͘ 
protection of ecosǇstem services), and future trends (e͘g͘ impacts of 
climate cŚange) on skills development needs͘ Organisations in tŚe 
environmental sector use a range of diīerent formats for ǁorkplace 
skills planning, feǁ of ǁŚicŚ provide coŚerent or useful information 
o n  s k i l l s  p l an n i n g .  TŚere ŝs an urŐent neeĚ to aůŝŐn ǁorŬƉůaĐe sŬŝůůs 
ƉůannŝnŐ ǁŝtŚ ĐrŝtiĐaů sŬŝůůs neeĚs assoĐŝateĚ ǁŝtŚ ŝnstitutionaů 
ŵanĚates anĚ Ŭey ƉerĨorŵanĐe areas͘ ^Śort Đourses neeĚ to ďe 
ŵonŝtoreĚ Ĩor Ƌuaůŝty͕ eĸĐŝenĐy anĚ ŝŵƉaĐt͘ S o m e  o f  t h e  p r o b l e m s  
w i t h  w o r k p l ac e  s k i l l s  p l an s  ar e  al s o  r e l a t e d  t o  ŝnstaďŝůŝty ŝn tŚe ,Z 
ĚŝreĐtorates,  as  t h e s e  ar e  c h ar ac t e r i s e d  b y  h i g h  t u r n o v e r  r a t e s  ( s e e  
�iagram ϲ)͘ /t is also noteǁortŚǇ tŚat tŚe �epartment of Laďour 
h as  i n c l u d e d  H R  M an ag e m e n t  s k i l l s  i n  t h e  l i s t  o f  s c ar c e  s k i l l s  f o r  

^outŚ Africa, as ǁell as �ducation and Training ^kills for increasing 
participation in tŚe ^�TA sǇstem͘ 

4 2 .  Higher	 Education: T h e r e  i s  e v i d e n c e  o f  an  eŵerŐent ĨoĐus 
on enǀŝronŵent an d  s u s t ai n ab l e  d e v e l o p m e n t / g l o b al  c h an g e  
k n o w l e d g e  ar e as  ŝn eǆŝstinŐ ,�I t e ac h i n g  p r o g r am m e s .  A  r e v i e w  o f  
suďũect maƩer in HigŚer �ducation Programmes sŚoǁs integration 
o f  e n v i r o n m e n t  an d  s u s t ai n ab l e  d e v e l o p m e n t  k n o w l e d g e  t h e m e s  
in a range of diīerent disciplines ʹ e͘g͘ laǁ, sociologǇ, sciences, 
education, psǇcŚologǇ, engineering, economics, agriculture, etc͘ All 
universities are involved, in some ǁaǇ or otŚer, in producing at least 
e n v i r o n m e n t al l y  a w ar e  g r ad u a t e s .  H o w e v e r ,  t h i s  i s  aĚ ŚoĐ͕ sŵaůů sĐaůe͕ 
ĚeƉenĚent on ůeĐturer ŝnterest͕ uneǀen across tŚe education and 
t r ai n i n g  s y s t e m ,  an d  ap p e ar s  t o  b e  ŝnaĚeƋuate in relation to neǁlǇ 
e m e r g e n t  an d  r ap i d l y  i n c r e as i n g  c ap ac i t y  d e v e l o p m e n t  d e m an d s  
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( e . g .  f e w  e n v i r o n m e n t al  e c o n o m i s t s  e x i s t ,  an d  t h e r e  i s  a s h o r t ag e  
of environmental laǁǇers, engineers, scientists, educators, etc͘)͘ 
�iagram ϳ sŚoǁs tŚat ǁŚile all universities are involved in producing 
e n v i r o n m e n t al l y  a w ar e  g r ad u a t e s ,  t h e r e  i s  an  u n e v e n  s p r e ad  o f  
environmentallǇ aǁare graduates from ^outŚ Africa s͛ Ϯϯ universities͘ 
�n ŝnͲĚeƉtŚ auĚŝt ŝnto enǀŝronŵent anĚ sustaŝnaďůe ĚeǀeůoƉŵent 
ĐurrŝĐuůuŵ ĐŚanŐes ŝn ^outŚ �ĨrŝĐa͛s ,ŝŐŚer �ĚuĐation systeŵ ŝs 
neeĚeĚ to estaďůŝsŚ tŚe Ĩuůů sĐoƉe oĨ͕  anĚ Ɖotentiaů oĨ suƉƉůyŝnŐ͕ 
sŬŝůůs ŝn a sustaŝnaďůe ŵanner Ĩor Ĩuture ĚeŵanĚ, particularlǇ in tŚe 
l i g h t  o f  t h e  e m e r g i n g  G r e e n  E c o n o m y ,  an d  i n  t h e  l i g h t  o f  c u r r e n t  s k i l l s  
d e m an d s  i n  t h i s  s e c t o r .

4 3 .  National	diplomas	and	degrees ar e  t h e  b i g g e s t  c o n t r i b u t o r  t o  t h e  
environmental sector in terms of tertiarǇ ƋualiĮcations involving 
͚environmentallǇ aǁare͛ graduates͘ TŚe supplǇ of tŚese skills Śas 
g e n e r al l y  i n c r e as e d  i n  t h e  p e r i o d  2 0 0 2 - 2 0 0 7 .  T h e  s e c o n d  l ar g e s t  
contriďutor is tŚe Honours ƋualiĮcations, ďut numďers Śave remained 
more or less static over tŚe ĮveͲǇear period͘ TŚe neǆt most important 

c o n t r i b u t o r  i s  t h e  M as t e r s  D e g r e e ,  an d  n u m b e r s  h a v e  al s o  r e m ai n e d  
more or less static over tŚe period͘ �octorates, Ňuctuating ǁitŚin 
a n ar r o w  r an g e ,  ar e  t h e  s m al l e s t  c o n t r i b u t o r  t o  t h e  e n v i r o n m e n t al  
s e c t o r .  TŚe ǁŝĚenŝnŐ ŐaƉ ďetǁeen tŚe nuŵďers oĨ ĚeŐrees anĚ 
ĚŝƉůoŵas anĚ tŚe nuŵďer oĨ ,onours͕ Dasters anĚ �oĐtorate 
ŐraĚuates ŝnĚŝĐates tŚat reĐruŝtŵent ŝnto ŚŝŐŚer ĚeŐrees ŝs not 
ŵatĐŚŝnŐ suƉƉůy͘ Yualitative data and leadersŚip and management 
s k i l l s  g ap  d a t a i n d i c a t e s  t h a t  t h e r e  ar e  n o t  e n o u g h  p e o p l e  e n t e r i n g  
tŚe sector ǁitŚ ŚigŚer degrees͘ Active interventions are needed to 
address tŚis proďlem͘ TŚis is signiĮcant in tŚe ligŚt of tŚe identiĮed 
sŚortages of environmental scientists in tŚe sǇstem, in relation 
to tŚe cŚanging national sǇstem of innovation tŚat is demanding 
environmental science related skills, and in relation to tŚe need to 
ad d r e s s  c o m p l e x  i s s u e s  s u c h  as  c l i m a t e  c h an g e ,  w a t e r  s e c u r i t y ,  l o w  
c ar b o n  e c o n o m y  d e v e l o p m e n t s ,  n e w  r e g i m e s  o f  w as t e  m an ag e m e n t ,  
critical issues associated ǁitŚ loss of ďiodiversitǇ and marine 
r e s o u r c e s ,  s u s t ai n ab l e  d e v e l o p m e n t  p l an n i n g  an d  t h e  e m e r g e n c e  
o f  a g r e e n  e c o n o m y .  O f  c o n c e r n  i s  t h a t  nuŵďers oĨ ĚŝƉůoŵa anĚ 
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ĐertiĮĐate ƋuaůŝĮĐations ĚeĐreaseĚ aŌer tŚe ĐŚanŐes to hnŝǀersŝties 
oĨ TeĐŚnoůoŐy͕ anĚ tŚese nuŵďers Śaǀe not ŝnĐreaseĚ sŝnĐe tŚe 
ĐŚanŐes ŝn tŚe ϮϬϬϮͬϰ ƉerŝoĚ͘ TŚis is signiĮcant in tŚe ligŚt of tŚe 
identiĮed need for environmental tecŚnicians in tŚe environmental 
sector, an issue tŚat reƋuires ďeƩer understanding and assessment͘ 
TŚe DinistrǇ of HigŚer �ducation and Training and hnŝǀersŝties 
oĨ TeĐŚnoůoŐy ;anĚ &�T �oůůeŐes as ĨeeĚersͿ sŚouůĚ ďe enŐaŐeĚ 
urŐentůy to aĚĚress tŚŝs neeĚ ŝn a ůonŐer terŵ sustaŝnaďůe ŵanner 
;e͘Ő͘ ďy ƉroǀŝĚŝnŐ ͚ĨeeĚer͛ teĐŚnŝĐaů sŬŝůůs tŚrouŐŚ &�T ĐoůůeŐes ŝnto 
hnŝǀersŝties oĨ TeĐŚnoůoŐy anĚͬor tŚrouŐŚ hoT ĐurrŝĐuůuŵ ĐŚanŐe 
ƉroŐraŵŵesͿ.  

4 4 .  The	university	 landscape Śas cŚanged suďstantiallǇ since ϮϬϬϰ͘ �Ǉ 
ϮϬϬϱ tŚere ǁere Ϯϯ universities and hniversities of TecŚnologǇ in 
^outŚ Africa͘ hsing graduation rates associated ǁitŚ environmentallǇ 
oriented studǇ Įelds, it ǁas possiďle to estaďlisŚ tŚat universities 
w e r e  t h e  m ai n  c o n t r i b u t o r s  o f  g r ad u a t e s  t o  t h e  e n v i r o n m e n t al  
sector͘  Of all tŚe institutions tŚat Śad produced ϭ ϬϬϬ or more 
e n v i r o n m e n t al l y  a w ar e  g r ad u a t e s  ( b r o ad  c a t e g o r y ,  w i t h  n o t  al l  
g r ad u a t e s  e n d i n g  u p  i n  t h e  e n v i r o n m e n t al  s e c t o r ) ,  o n l y  t w o  o f  
tŚem ǁere hniversities of TecŚnologǇ͘ TŚe hniversitǇ of <ǁa�uluͲ
N a t al  i s  t h e  t o p  p r o d u c e r  o f  n u m b e r s  o f  e n v i r o n m e n t al l y  a w ar e  
g r ad u a t e s ,  f o l l o w e d  b y  t h e  U n i v e r s i t y  o f  P r e t o r i a,  C ap e  T o w n ,  U N I S A ,  
^tellenďoscŚ, tits, EortŚ test and :oŚannesďurg respectivelǇ͘ 
^tellenďoscŚ hniversitǇ is producing ŚigŚer numďers of Life and 
P h y s i c al  S c i e n c e  e n v i r o n m e n t al l y  a w ar e  g r ad u a t e s  t h an  S o c i al  
S c i e n c e s  e n v i r o n m e n t al l y  a w ar e  g r ad u a t e s .  I t  s h o u l d  b e  n o t e d  h e r e  
tŚat data could onlǇ provide ďroad indicative trends, due to a lack 
of speciĮcitǇ in data capturing in environmentallǇ speciĮc studǇ 
areas in universitǇ data management sǇstems͘ TŚose institutions 
p r o d u c i n g  b e t w e e n  5 0 0  an d  1  0 0 0  e n v i r o n m e n t al l y  a w ar e  g r ad u a t e s  
p e r  y e ar  w e r e  ( i n  d e c r e as i n g  o r d e r  o f  n u m b e r s ) :  t h e  U n i v e r s i t y  o f  
t h e  F r e e  S t a t e ,  N e l s o n  M an d e l a M e t r o p o l i t an  U n i v e r s i t y ,  U n i v e r s i t y  
of tŚe testern �ape, Limpopo hniversitǇ and ZŚodes hniversitǇ͘ 
Eot all universities are tŚe same siǌe, and tŚus, relative to its siǌe, 
R h o d e s  U n i v e r s i t y  p r o d u c e s  a h i g h  n u m b e r  o f  e n v i r o n m e n t al l y  

a w ar e  g r ad u a t e s .  tŚŝůe tŚŝs ƉroǀŝĚes ďroaĚůy ŝnĚŝĐatiǀe Ěata͕ 
tŚere ŝs a neeĚ Ĩor ŵore reĮneĚ ŵonŝtorŝnŐ oĨ enǀŝronŵentaůůy 
reůateĚ stuĚy ĮeůĚs anĚ Śoǁ tŚey are ŝnteŐrateĚ ŝnto unŝǀersŝty 
ƋuaůŝĮĐations͕ ƉartiĐuůarůy sŝnĐe enǀŝronŵentaů sƉeĐŝaůŝsŵs are 
ǀery Ɖoorůy ĐaƉtureĚ ŝn nationaů Ěatasets͘ TŚŝs eīeĐtiǀeůy renĚers 
enǀŝronŵentaů ƋuaůŝĮĐations ͚ŝnǀŝsŝďůe͛ ŝn nationaů Ěata ĐaƉturŝnŐ 
systeŵs͘ ( s e e  E S S P  W o r k i n g  D o c u m e n t  N o .  7 ) .  

4 5 .  Graduate	profiles: On a positive note, tŚe total numďer of graduates 
t h a t  ar e  e n v i r o n m e n t al l y  a w ar e  ( i . e .  t h a t  h a v e  s o m e  e l e m e n t  o f  
e n v i r o n m e n t al  c o n t e n t  i n  t h e i r  c o u r s e s  d u r i n g  t h e i r  d e g r e e  s t u d i e s ) ,  
i n c r e as e d  f r o m  ap p r o x i m a t e l y  2 9  0 0 0  i n  2 0 0 1  t o  9 0  0 0 0  i n  2 0 0 6  
(note tŚat tŚese Įgures are inŇated, as tŚeǇ represent all graduates 
participating in selected studǇ Įelds ʹ not all of tŚese graduates end 
u p  i n  t h e  e n v i r o n m e n t al  s e c t o r ) ,  w i t h  n u m b e r s  o f  B l ac k  g r ad u a t e s  
increasing, particularlǇ �lack ǁomen graduates, ǁŚicŚ is encouraging, 
b o t h  f o r  m ai n s t r e am i n g  o f  e n v i r o n m e n t  i n t o  d e v e l o p m e n t  an d  f o r  
identiĮcation of potential graduates for environmental specialist 
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degrees͘ TŚere Śas ďeen a signiĮcant drop in tŚe groǁtŚ of �lack 
male graduate participation in environment related ƋualiĮcations 
o v e r  t h e  p e r i o d  2 0 0 1 - 2 0 0 6  ( f r o m  4 3 %  i n  2 0 0 1  t o  2 0 %  i n  2 0 0 6 ) .  I n  
terms of overall race proĮles, �lack graduates formed tŚe largest 
g r o u p  o f  e n v i r o n m e n t al l y  a w ar e  g r ad u a t e s  b o t h  i n  2 0 0 1  an d  2 0 0 6 ,  
w i t h  W h i t e s  b e i n g  t h e  n e x t  l ar g e s t  e n v i r o n m e n t al l y  a w ar e  g r ad u a t e  
population group, folloǁed ďǇ �oloureds and /ndians͘ /n terms of 
gender proĮles, tŚere ǁere more male tŚan female environmentallǇ 
aǁare graduates in ϮϬϬϭ (diīerence in numďers ǁas ϯ ϳϭϳ), ǁŚile in 
ϮϬϬϲ tŚere ǁere signiĮcantlǇ more environmentallǇ aǁare ǁomen 
graduates (diīerence in numďers ǁas ϭϴ ϭϳϬ)͘ TŚis is encouraging 
from tŚe perspective tŚat �lack ǁomen professionals are most needed 
in tŚe environmental sector, ďut also ǁorrǇing from tŚe perspective 
o f  an  ap p ar e n t  l o s s  o f  i n t e r e s t  i n  e n v i r o n m e n t al  c o n c e r n s  am o n g s t  
m al e  g r ad u a t e s .  TŚus eīorts to enĐouraŐe ďotŚ ǁoŵen anĚ ŵen 
to ƉartiĐŝƉate ŝn tŚe enǀŝronŵentaů seĐtor are neeĚeĚ͘ A t  d i p l o m a 
l e v e l ,  B l ac k  w o m e n  g r ad u a t e s  d o m i n a t e d  i n  2 0 0 6 ,  b u t  t h e  n u m b e r  
of �lack ǁomen graduating in tŚe ŚigŚer degrees gets progressivelǇ 
less ǁitŚ increasing levels of ƋualiĮcation, ǁitŚ �lack ǁomen onlǇ 
forming a small proportion of tŚe total percentage at tŚe doctorate 
l e v e l  b o t h  i n  2 0 0 1  an d  2 0 0 6 .  I n  c o n t r as t ,  W h i t e  w o m e n  an d  C o l o u r e d  
ǁomen sŚoǁ a general increase in tŚeir proportional numďers as 
tŚe level of ƋualiĮcation increases͘ TŚis sŚoǁs tŚat tŚere is a need 
t o  enĐouraŐe anĚ suƉƉort �ůaĐŬ ǁoŵen to oďtaŝn ŚŝŐŚer ĚeŐrees 
ŝn tŚe enǀŝronŵentaů seĐtor͕  ďut aůso to enĐouraŐe �ůaĐŬ ŵaůes to 
Đontinue to ƉartiĐŝƉate ŝn tŚe seĐtor,  as  B l ac k  m al e s  d e c r e as e d  i n  
tŚeir proportional numďers ďetǁeen ϮϬϬϭ and ϮϬϬϲ for all degrees 
associated ǁitŚ tŚe environmental studǇ Įeld analǇsis͘ /n contrast, 
�oloured females Śave increased tŚeir proportional numďers, ǁitŚ 
t h e  b i g g e s t  i n c r e as e  b e i n g  a t  d o c t o r al  l e v e l .  

 
4 6 .  Masters	 degree	 qualifications	 in	 environmental	 sciences	 and	

management: A revieǁ of a sample of Dasters degrees on oīer 
i n d i c a t e s  t h a t  c ap ac i t y  f o r  d e l i v e r y  i n  e n v i r o n m e n t  an d  s u s t ai n ab l e  
development knoǁledge areas is uneven, and tŚat graduation levels 
ar e  o n  a v e r ag e  l o w  ( w h e n  c o m p ar e d  t o  d e m an d ) .  A l t h o u g h  g r ad u a t e s  

i n  t h i s  ar e a h a v e  b e e n  i n c r e as i n g ,  t h i s  h as  n o t  al w a y s  b e e n  w i t h  t h e  
desired ƋualitǇ͘ ApproǆimatelǇ Śalf of ^outŚ Africa s͛ universities 
are currentlǇ oīering courseǁork and researcŚ masters degrees 
i n  e n v i r o n m e n t  an d  s u s t ai n ab i l i t y  s c i e n c e s  i n  S o u t h  A f r i c a,  m o s t  o f  
w h i c h  ar e  f o c u s s e d  o n  e n v i r o n m e n t al  m an ag e m e n t ,  an d  a f e w  o n  
s u s t a i n ab l e  d e v e l o p m e n t  ( s e e  T ab l e  5  f o r  s o m e  e x am p l e s ) .  T h e r e  
are also universities tŚat oīer degrees ďǇ tŚesis in tŚis area, and tŚe 
d e g r e e  b y  t h e s i s  ac c o u n t s  f o r  t h e  m u c h  n e e d e d  s p e c i al i s t  k n o w l e d g e  
t h a t  i s  a l s o  r e q u i r e d  i n  t h e  e n v i r o n m e n t al  s e c t o r  ( e . g .  o c e an o g r ap h i c  
s c i e n c e s ) .  

Table 5: Some existing coursework and research 
Masters Degrees in Environment and Sustainability 
Sciences that adopt an inter-disciplinary approach

hnŝǀersŝty WroŐraŵŵe

U n i v e r s i t y  o f  J o h an n e s b u r g  ( U J ) T u t o r e d  M as t e r s  i n  E n v i r o n m e n t al  
M an ag e m e n t

U n i v e r s i t y  o f  t h e  F r e e  S t a t e  ( U F S ) M as t e r s  P r o g r am m e  i n  E n v i r o n m e n t al  
M an ag e m e n t

U n i v e r s i t y  o f  N o r t h  W e s t  ( U N W ) M as t e r s  i n  S u s t ai n ab l e  D e v e l o p m e n t

U n i v e r s i t y  o f  S t e l l e n b o s c h  ( U S ) M as t e r s  P r o g r am m e  i n  S u s t ai n ab l e  
D e v e l o p m e n t  P l an n i n g  an d  
M an ag e m e n t

U n i v e r s i t y  o f  C ap e  T o w n  ( U C T ) M P h i l  i n  E n v i r o n m e n t al  M an ag e m e n t

U n i v e r s i t y  o f  S o u t h  A f r i c a ( U N I S A ) M S c  i n  E n v i r o n m e n t al  M an ag e m e n t

T s h w an e  U n i v e r s i t y  o f  T e c h n o l o g y  
( T U T )

M as t e r  o f  T e c h n o l o g y  i n  E n v i r o n m e n t al  
M an ag e m e n t

N e l s o n  M an d e l a M e t r o p o l i t an  
U n i v e r s i t y  ( N M M U )

M as t e r s  i n  D e v e l o p m e n t  S t u d i e s

U n i v e r s i t y  o f  K w aZ u l u - N a t al  
( U K Z N )

M as t e r s  i n  E n v i r o n m e n t  an d  
D e v e l o p m e n t
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 M o s t  o f  t h e  E n v i r o n m e n t  an d  S u s t ai n ab i l i t y  S c i e n c e  M as t e r s  D e g r e e s  
revieǁed are modular, using a sǇstem of core and electives, and 
manǇ of tŚese programmes are multiͲ and interͲdisciplinarǇ (to 
varǇing degrees)͘ /nternational ďest practice indicates similar trends 
i n  E n v i r o n m e n t a l  M a n a g e m e n t / S u s t a i n a b l e  D e v e l o p m e n t  r e l a t e d  
Dasters �egrees, notaďlǇ multiͲ and interͲdisciplinaritǇ, modular 
formats using a core and elective structure, ďut ŝnternationaů 
ƉroŐraŵŵes aƉƉear to Śaǀe a stronŐer ǁorŬ ŝnteŐrateĚ ůearnŝnŐ 
orŝentation t h a n  c u r r e n t  S o u t h  A f r i c a n  p r o g r a m m e s .  T h e r e  a r e  
a l s o  s p e c i a l i s t  e n v i r o n m e n t a l  s c i e n c e  d e g r e e s  t h a t  s e r v i c e  t h e  
e n v i r o n m e n t a l  s e c t o r ,  s u c h  a s  t h e  M S c  D e g r e e  i n  A t m o s p h e r i c  S c i e n c e s  
a t  W i t s  U n i v e r s i t y ,  w h i c h  p r o v i d e s  s k i l l s  f o r  a i r  q u a l i t y  m o n i t o r i n g  a n d  
climate cŚange, ǁŚile an DTecŚ in OceanograpŚǇ oīered ďǇ tŚe 
C a p e  P e n i n s u l a  U n i v e r s i t y  o f  T e c h n o l o g y  p r o v i d e s  s k i l l s  f o r  M a r i n e  
a n d  C o a s t a l  Z o n e  M a n a g e m e n t  ( a m o n g s t  m a n y  o t h e r s ) .  O n e  o f  t h e  
i s s u e s  t o  a d d r e s s  i n  t h e  E n v i r o n m e n t a l  S e c t o r  i s  t h e  n e e d  t o  i n c r e a s e  
graduations in areas of critical sŚortage sucŚ as soil sciences, taǆonomǇ, 
e n v i r o n m e n t a l  e n g i n e e r s ,  e n v i r o n m e n t a l  e c o n o m i s t s ,  e t c .  ( s e e  
Appendiǆ �)͘ TŚis is particularlǇ ďecause graduation rates are generallǇ 
loǁ at Dasters and PŚ� level in relation to demand for scientiĮc skills 
in a rapidlǇ cŚanging scientiĮc Įeld sucŚ as tŚe environmental sciences 

( v i e w e d  b r o a d l y ) .  O f  c o n c e r n  i s  a n  o b s e r v e d  trenĚ toǁarĚs stasŝs at 
tŚe ƉostͲŐraĚuate ůeǀeů (ǁŚen graduation Įgures are compared over 
a ĮveͲǇear period)͘ &or eǆample, tǁo keǇ knoǁledge Įelds relevant 
t o  t h e  D S T  G l o b a l  C h a n g e  G r a n d  C h a l l e n g e  ( s e e  T a b l e s  6  a n d  7 )  s h o w  
increases in graduations at Įrst degree and Śonours levels over a ĮveͲ
Ǉear period tŚat are not matcŚed ďǇ similar increases in graduation 
levels at Dasters and PŚ� levels, ǁŚere stasis in graduation capacitǇ 
a t  M a s t e r s  a n d  P h D  l e v e l s  s e e m s  t o  e x i s t .  T h i s  i s  a  t r e n d  a c r o s s  t h e  
sǇstem in a range of otŚer related knoǁledge Įelds relevant to tŚe 
e n v i r o n m e n t a l  s e c t o r  ( s e e  E S S P  W o r k i n g  D o c u m e n t  N o .  1 3 ) .  

(Additional profiles of study areas are available in ESSP Working Documents No. 7 and 13)

 TŚere are various compleǆ issues tŚat aīect tŚis situation (i͘e͘ an 
ap p ar e n t  i n ab i l i t y  t o  i n c r e a s e  g r ad u a t e  c ap ac i t y  a t  M as t e r s  an d  
PŚ� level, and to maǆimise Įrst degree and Honours tŚrougŚput 

Tables 6 & 7: Comparative graduation figures in two 
key environmental knowledge fields for 2001 and 
2006, showing graduation capacity, and increases and 
stasis in graduations at particular levels

'raĚuations͗ ^tuĚy ĮeůĚ
�ŝoůoŐŝĐaů ^ĐŝenĐes

'raĚuations͗ ^tuĚy ĮeůĚ
'eoŐraƉŚy

ϮϬϬϭ ϮϬϬϲ ϮϬϬϭ ϮϬϬϲ

F i r s t  d e g r e e s ,  
h i g h e r  
d i p l o m as

5 4 9 1  3 1 8 F i r s t  d e g r e e s ,  
h i g h e r  
d i p l o m as

4 2 5 8 4 8

P r o f e s s i o n al  
ƋualiĮcations, 
H o n o u r s

3 9 3 4 4 6 P r o f e s s i o n al  
ƋualiĮcations, 
H o n o u r s

1 4 5 1 6 5

M as t e r s 2 4 3 2 4 3 M as t e r s 1 0 6 1 0 6

D o c t o r a t e s ,  
p o s t - d o c

8 3 8 9 D o c t o r a t e s ,  
p o s t - d o c

8 1 9
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potential) most notably supervision capacity, and adequate funding 
for scholars so that they can remain in the system (many are forced 
to leave earlier than necessary due to socio-economic circumstances). 
ESSP research also revealed that obtaining Masters Degrees did not 
seem to be a high priority for South African graduates who were able 
to obtain high paying work without these qualifications, in relatively 
senior positions, at a relatively young age. No workplace bursaries for 
Masters degree studies were found to exist, which means that it is 
difficult for those already in positions to improve their qualifications 
(see ESSP Working Documents No. 7 and 13). Another factor is that 
those with scientific qualifications are often drawn into management 
in the public sector, as no parallel career pathing exists for scientists 
(of equal value) to a management career path. Some of the research 
institutions (e.g. CSIR) were working on innovative practices to 
develop dual career paths – one for scientific services and one for 
management services – within their institutions, which provides 
a model that can be extended to the environmental sector. If the 
environmental sector is to retain and develop its scientific skills, 
then development of career pathing options, with in-service post-
graduate study opportunities, will need to be considered as a key 
strategy for retention. 

47. ICT	 skills	 in	 the	environment	 sector: One of the important factors 
shaping skills needs in South Africa’s environment sector appears to 
be the need to understand, identify and manage risks. If risks are 
better understood, development can be more easily pursued as 
precautionary approaches become unnecessary. A knowledge-based 
economy and the kind of research necessary for understanding Global 
Change, requires robust information systems and infrastructure which 
are easily accessible. Information and computer technologies (ICT) 
are needed to fast track and strengthen the learning and development 
of individuals and organisations. Skills are needed to facilitate and 
fast track needs-driven, ICT-facilitated learning capabilities. There 
is a need to focus on the use of ICTs in facilitating learning within 
HEIs, between HEIs, and between HEIs and societal organisations and 
structures. In addition, ICT capabilities need to be developed in HEIs 

for modelling and management of risk. In 2007, skills shortages in ICT 
in South Africa stood at over 300 000, but the Information Systems, 
Electronics and Telecommunication Technologies SETA training 
capacity was a mere 7 000 per year. 

  
48. Funding	skills	development	 in	the	environmental	sector: The ESSP 

research showed that most institutions in the Environmental Sector 
are spending 1% of payroll (compliance target) and above on skills 
development. Only the 1% appears to be formally captured as 
skills development expenditure. Line function budget costs, and 
specialist skills development programmes and project budgets, are 
not calculated into skills development ‘spend’, indicating that much 
more is being spent on skills development than is obvious from 
Annual Training Reports. This amounts to a significant investment 
in skills development. However, the ESSP research indicates that 
while substantial amounts are being spent on skills development, 
this is not necessary well targeted expenditure, and may therefore 
be inefficient. The ESSP analysis also shows that the environmental 
sector has made extremely poor use of funding available in the 
National Skills Development System (e.g. SETA funding) (see ESSP 
Working Document No. 8). This is partly because environment has 
not been prioritised in the National Skills Development Strategy, thus 
restricting the release of funding through the SETAs for environmental 
training, and because stakeholders in the environmental sector have 
found it difficult to work with the SETA system. The ESSP research 
therefore shows that the environmental sector is not well situated or 
integrated in the National System of Skills Development. 
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Recommendations and Objectives for 
Environmental Sector Skills Planning

in South Africa 

51. It is also necessary to build capacity for building capacity and enabling 
innovation. This involves ensuring that adequate environmental 
education and training capacity exists for developing the skills needed to 
respond to the current gaps, and future needs; and that environmental 
entrepreneurship and skills for public education, participation and 
empowerment are available to the environmental sector. 

52. Recommendations, framed in the form of Objectives for Environmental 
Sector Skills Planning in South Africa, are therefore directed at 
all three of the above needs, and are framed to ensure a systems 
approach to skills development in the environmental sector. Such an 
approach will be necessary to ensure a proactive, longer term, more 
sustainable skills development system for the environmental sector. 

49. Recommendation	 Areas: From the above, it is clear that it is 
necessary to address the immediate demand and supply issues for 
effective service delivery and implementation of existing and new 
environmental legislation. 

50. It is also necessary to address capacity needs for growing the 
sector in relation to the emerging Green Economy (economic 
and science and technology development drivers) as well as for 
addressing increased demands created by ongoing environmental 
degradation and new risks such as climate change (ecological 
drivers), transformation demands and the demands of instituting 
pro-active approaches to environmental management and 
sustainable development. 
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Objectives and Suggested Interventions for 
Environmental Sector Skills Planning 

emphasis on provincial and local government capacity, but not 
neglecting national level leadership in the public sector, NPOs 
and business. 

5) Prioritise the reduction of vacancies in the public environmental 
sector, especially in provinces where vacancies in critical 
environmental occupations are on the rise, particularly in 
specialist professional occupations and management positions. 

6) Work with the Ministry of Higher Education and Training and 
the Department of Science and Technology and other partners 
to improve systemic attraction to, and graduation rates in 
environment related sciences and other scarce skill areas (as 
outlined in Appendix B). The emphasis should be on enabling and 
extending the participation of Black women in the environmental 
sciences, but should not neglect attracting Black men to the 
sector. 

7) Review the current allocations of skills development funding to 
adequate allocation of funding for adequate bursary funding to 
facilitate skills development in scarce skills areas, and for lifelong 
learning linked to career path development in scarce skills areas. 

8) Establish an initiative with the Ministry of Higher Education 
and Training to further examine and address the need for 
environmental technical skills required in the environmental 
sector. Undertake a scoping of Universities of Technology to 
establish which ones can immediately begin to address the 
need for environmental technical skills in South Africa, and link 

53. Objective 1: Address environmental sector skills at 
macro-system level
1) Include the environmental driver into the National Skills 

Development Strategy, the Occupational Learning System, and 
the Vocational Education and Training System in South Africa – 
including the Human Resources Development Strategy (2010-
2013).

2) Motivate to the Ministry of Higher Education and Training and 
the QCTO for the establishment of an inter-SETA structure or 
appropriate mechanisms (including funding mechanisms) to 
ensure inclusion of the environmental driver into SETA functions 
and operations, and to avoid duplication and maximise coherence 
of approach to environmental training.

3) Engage with the implementers of the National System of Statistics 
and with the South African Qualifications Authority to ensure 
adequate information management systems exist for monitoring 
and capturing environmental employment in the South African 
employment system, and in Education Information Management 
Systems. 

54. Objective 2: Address scarce and critical skills in the 
environmental sector
4) Establish an initiative to provide for, and strengthen 

Environmental Leadership Skills, which includes giving attention 
to retention of environmental leadership skills in the sector, with 
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graduates to work placements, post-qualification internships and 
potential employment opportunities. 

9) Support the development of skills programmes for the sector that 
address critical skills gaps identified across the sector, especially:

n Sustainable development planning skills

n Climate change risk and opportunity assessment 

n Environmental law and policy 

n Integrative skills programmes

n Mentoring and coaching 

n ICT skills programmes, including use and interpretation of GIS 
and modelling technologies 

n Monitoring, modelling and evaluation of environmental 
change 

n Green procurement and green economy planning skills 

n Environmental ethics and social justice practices in the 
environmental sector. 

55. Objective 3: Put measures in place to ensure a longer 
term, more sustainable supply of quality skills to the 
environmental sector 
10) Engage the Ministry of Higher Education and Training to integrate 

environmental technical skills development in the Further 
Education and Training College Curricula and Programmes, 
with learning pathways into the Universities of Technology – 
Environmental Practices level 1, 2, and 3 qualifications (amongst 
others) can be revised for use in FET Colleges. This should include 
giving attention to the training of lecturers for these new FET 
college programmes, and curriculum innovations in Universities 
of Technology. 

11) Support and motivate for support for Environmental Education 
and Training Capacity Development within the Education, 
Training and Skills Development SETA and within university 

education faculties to ensure adequate education and training 
capacity for providing training in the sector, and for teacher 
education. 

12) Support the development of tools for monitoring and 
improvement of workplace skills development planning and 
short course development and participation to address critical 
skills gaps in relation to Key Performance Areas, with attention 
to improving efficiency, quality, impact and relevance of short 
course programmes and workplace skills expenditure. 

13) Develop capacity in the environmental sector to make better 
use of the learnership system to address critical and scarce skills 
(e.g. training of environmental compliance officers; new waste 
management training; environmental impact management 
training). Learnerships do not have to be restricted to levels 1-4, 
but can also be developed for levels 5, 6, and 7. 

56. Objective 4: Put measures in place to ensure a 
proactive, transformative and innovative skills 
development system for the environmental sector 
14) Develop capacity for integrating and costing skills planning into 

the strategic plans being developed for the green economy and 
green job development planning.

15) Support the development of a Training of Trainers Programme 
to expand Provider Capacity for Green Jobs and Green Economy 
Training and Capacity Development.

16) Develop a national training initiative and national materials 
(potentially based on Environmental Practices level 1, 2, and 
3 qualifications) to develop entry level skills. Modules (skills 
programmes) based on these qualifications can be used in EPWP 
training, and extended into learnerships for Youth Development 
Environment and Sustainability Citizen Sciences (e.g. for 
participation in monitoring and recycling activities at community 
level), and other green job development contexts at elementary 
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occupation level (e.g. development of recycling jobs in local 
government contexts). Train providers to use these materials to 
ensure quality of provision. This training can be used to strengthen 
skills at elementary occupation level in local government, and 
conservation organisations, since environmental training at 
elementary occupation level is almost completely absent in the 
system at present. 

57. Objective 5: Support human capital development 
strategy planning at sub-focus and institutional levels 
17) Support Human Capital Development Strategy Planning at 

sub-focus level, to address the range of skills demands in the 
environmental sector at meso- and micro-levels. Support 
such strategies to adopt a systems approach to Human Capital 
Development, and to take account of quality related issues in the 
system. 

18) Develop guidelines and support co-ordinated approaches to 
Human Capital Development Strategies in the Environmental 

Sector through a Human Capital Development Planning Forum, 
and through an ongoing emphasis on quality provisioning in the 
Environmental Sector through activities of the Environmental 
Learning Forum. 

58. Objective 6: Establish a system for monitoring and 
evaluation of skills planning and development in the 
environmental sector 
19) Facilitate the establishment of a coherent national system for 

monitoring and evaluating skills planning and development in 
the environmental sector, particularly to establish an ‘intelligence 
system’ that informs skills development programmes and 
processes and that provides a national system of information 
for guiding environmental sector skills planning. This should be 
established in partnership with the Ministry of Higher Education 
and Training, the National Skills Authority and SETA system, SAQA 
and other institutions responsible for skills development planning 
in South Africa. 
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APPENDIX A:
Stakeholders participating in ESSP Process

Wynand Fourie, Tsietsi Mahema, Edward Netshithothola, Vinny Pillay, 
Merlyn van Voore, Francis Graigie, Dumisani Mthembu, Mongezi 
Nqoro, Malta Qwathekana, Tlou Ramaru) 

dedeA – Eastern Cape (P Mzazi-Geja)
Delta Environmental Centre (Di Beeton)
Department of Agiculture and Land Affairs (David Kleyn, Gezephi 

Nyalunga, Lovey Modiba, Dudu Maphanga)
Department of Economic Development and Environmental Affairs – 

Eastern Cape (Siviwe Shwababa, Q Paliso, K Charles, BB Noncembu, 
S Gabula)

Department of Economic Development and Tourism, NW (Karabo 
Mafatshe)

Department of Economic Development, Environment & Tourism: 
limpopo (Thotse Lesibana)

Department of Environment and Nature Conservation (Julius Koen)
Department of International Relations (Mthembeni Khumalo)
Department of Science and Technology (Kogilam Lyer)
Department of Tourism, Environment and Economic Affairs: Free State 

(Monde Walaza, Duarte Hugo)
Department of Trade and Industry (Marba Visagie, Jacqueline Raphala, 

Zakhele Mdlalose)
Department of Transport (Shumani Mugeri)
dnW (Herman Wiechers)
dst (Mmampei Mabusela)
dti (Dumisani Buthelezi, Zakhele Mdlalose, Derrick Makhubele)

Earthic (Thomas van Viegen) 
Eastern Cape – Environment Administration (PP Ngabase) 
Eastern Cape Parks (Nwabisa Ntatiso, Lenoray Gower, X Kalashe)

Aurocon (Diane Erasmus, Patrick Killick) 

Bembani Sustainability Training (Charles Makuwerere)
Biodiversity HCD Team (Nondumiso Magija, Eureta Rosenberg)
Birdlife South Africa (Joe Peu)
Bohlweki SSI (Ryan Haynes)
Buyisa-e-Bag (Lucas Tsheola, Errol Baloyi, Evodia Kodisang)

Cape Nature (Desireé English)
ccA (Tamrym Koning) 
CCA Environment (Jonathan Crowthier) 
Chemical & Allied Industries Association (Dr. MD Booth)
Claybrick Association (At Coetzee)
Council for Scientific and Industrial Research (Senzo Makhathini)
CSIR / NCPC-SA (Kevin Cilliers)
CSIR Natural Resources and the Environment (Laurie Barwell)

dAcerd: nW (Malinda Grove, Martha Gaven)
DAEA – KZN (William Mngoma, Letty G Mathonsi, NNI Khambule)
dAeA (NT Khumalo)
DBSA (Willem Engelbrecht )
deAt now deA (Thomas Mathiba, Jenitha Badul, Hlamalang Come, 

Edward Moeketsi, Joshua Moepya, Sibusisiwe Hlela, Wayne Hector, 
Chantal Matthys, Johannes Mosima, Mongezi Nqoro, Edward 
Netshithothole, Lufuno Ravhandalala, Stanley Tshitwamulomoni, 
Brian Makhubedu, Arthur Leshaba, Teboho Sebego, Vinny Pillay, 
Stranton Narain, Malcolm JJ Fredericks, Lerato Matlakala, Lomvula 
Mavuso, Langanani Dombo, Maria Mbengashe, Sonnyboy Bapela, 
Nolwazi Cobinnah, Liza McCourt, Alf Wills, Keleabetswe Tlouane, 
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EnAct International (Ingrid Coetzer)
Endangered Wildlife Trust (EWT) (David J Newton, Graeme Wilson)
Environment Law Association (Richard Summers) 
EnviroServ Waste Management (Michelle Charlie, Brian Kungwane, 

Katie Duarte)
Equispectives (San Mare Aucamp)
esetA (Lungile Tshabalala)
eskom (Lungile Mbense)
Eskom KZN (Troy Govender)
Etaleni Consultants CC (Jacob Shube)
Ezemvelo KZN Wildlife (Mbali Ngcobo, RMJ Baloyi, Caiphus Khumalo)
Free State: Department of Tourism Environment & Economic Affairs 

(Leon Barkhuizen, JJ Willemse, Thabang Selemela)

Gauteng Department of Agriculture Conservation and Environment 
(Adam Bogoshi, Dean Hing, Motlamelle Ntaoleng)

Gauteng Local Government & Housing (Sydney Xaki)
gdAce (Lindiwe Motaung, Nadene Slabbert)
Global (Fred Kruger) 

Health & Welfare SETA (Vuyani Nkalitshana, Sikhumbuzo Gcabashe)
Hot Dip Galvanizers Association Southern Africa (Robert Wilmont)
hsrc (Joan Roodt)

IAIAsa Ninham Shand Consulting Services (Diane Erasmus)

John Barnett Consulting (John Barnett)

Land Use and Soil Management (Ivan Riggs)
ledet (MA Manoko, MP Tsheola, K Steenkamp, TP Makgoka)
Limpopo Economic Development and Tourism (Victor Mongwe, Lovey 

Modiba, Juliet Mukhari)
Lockshin Scripts Communication (Moses Gama) 

Melissa Fourie – Environmental lawyer
Merafong District Municipality (Johnny Rabotapi)
Mining Qualifications Authority (Jay Moodley)
Mpumalanga Department of Agriculture & Land Administration (Sam 

Maluleka, Solomon Nkosi, Johannes Mabuza, Gezephi Nyalunga, Joe 
Mabuza, Dudu Maphanga, Dineo Tswai)

mtpA (Boniwe Shoba)

Municipalities: 

Alfred Nzo (F Khowa) 
Amatole (Honjiwe Mayaphi)
Bojanala (Hlamalang Come) 
Bophirima (Granny Dlamini) 
Buffalo City (K Qwede, S Fungus) 
Cacadu (X Sirayi) 
Cape Winelands (M Albertus) 
Capricon (Thabo Hlongwane) 
Central Karoo (B Brown) 
Chris Hani (S Dumalisile) 
Dr KK Municipality (ZP Mabaso) 
Dr RSM Municipality (DG Dlamini)
Ehlanzeni (CS Mabuza) 
Ekurhuleni Metropolitan Municipality (Dudu Moela, Rubin Nzima)
eThekwini (MM Madikane) 
Fddm (BH Phahlamohlaka) 
Frances Baard (M Mathaba) 
Ilembe (Bongumusa Buthelezi) 
John Taolo Gaetsewe (SS Cekiso) 
Mogale City (Samu Mdlalose, Aaron Tsoku, Koogan Naidoo) 
Mopani (Dumisani D Sitlhangu, Azwianewi Makatu) 
Motheo (TM Moepi, Lebogang Boitumelo, Angelo Lekhu) 
Nkomazi (Nokuphila Langa, Nombulelo Mkhize) 
nmmdm (N Mkhosi) 
odm (SB Dlulisa) 
OR Tambo (S Buso) 
Randfontein (Hansie Duvenage) 
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Rustenburg (Lillian Sefike) 
Sedibeng (ML Mdhlane) 
Sekhukhune (HT Chavani)
sisonke (B Luthuli) 
Thabo Mofokeng (LJ Mofokeng) 
Tshwane (Amulet Thobane, Elizabeth Moatshe) 
ugu (DN Mbanjwa) 
Umkhaya (D Shoyise) 
Umzinyathi (NP Cele) 
Uthungulu (N Mngoma) 
Vhembe (TD Malotsha) 
West Rand (Lerato Kome, S Stoffberg) 
Zululand (NN Khuluse)

Newton Landscape Architects (Yonanda Martin)

nmmu (Claire Harves) 

North West Dept of Agriculture Conservation and Environment (David 
Tlhagwane, Adriaan van Straaten, Stephen Monyatsi, Obakeng 
Khama, Bando Gaven)

North West University (Johan Nel, Jamare Jamare, Theunis Meyer)

petro sA (Jessica Courtoveille) 

Plastics Federation of SA (Douw Steyn)

Pseta (Zamokwakhe Khuzwayo, Moses Kutu, Abbey Sekokope)

ptersA (Ilse Aucamp) 

Rhodes University Research Team (Heila Sisitka, Solly Mosidi, Presha 
Ramsarup)

Road Agency Limpopo (Shoni Tshivhase)

sAieA (Bryong Walmsley) 

SALGA Braamfontein (Mercia Moore)

SALGA Eastern Cape (Khosi Msimka)

SALGA North West (Thabiso Tong)
sAmAncor (Heather Booysen, Leon Breedt, AC Breedt) 
SANBI (Donavan Fullard, Malusi Vatsha, Conride Mhlari, Rene Du Toit, 

Nomfundiso Mtalane, Erick M Moletsane)
SANBI Eastern Cape (MS Kuse)
SANParks (Maria Moate, Solomon Mgiba, Risenga Matelakengisa, Boyce 

Dabula, Catherine Msibi)
SE Solutions (Annarie Boer)
South African Weather Services (Trish Persad, Lindani Gcwensa, Themba 

Dube, Nicholas Mosima)
Southern African Wildlife College (Kathleen Hay, Theresa Sowry)
Sports and Parks (Mr. Slova) 
Sustainability Institute (Lisa Thompson-Smeddle, Mariette Williams, 

Premilla Pillay)

thetA (Muzi Mwandla, Veronica Rikhotso)

University of Cape Town (Alexander Amponsah, Justin Gichobi, Tinofare 
Hove, Shannon van Brenda)

University of Pretoria (Jane Olwoch, Michael Somers, Michele Cloete, 
Zeno Apostolides)

University of the Witwatersrand (Mary Gulumian)

Web Environmental Consultancy (Bronwen Griffiths)
WessA (Mumsie Gumede, Mike Ward, Jim Taylor, Karen Marx)
Western Cape Department of Environmental Affairs and Development 

Planning (Yakeen Atwaru)
Wholesale & Retail SETA (Inger Marrian)
Wildlands Conservation Trust (Kathy Drummond)
Wits University (Norman Owen-Smith)
Working for Water (Florence Gamanie)
Working On Fire Programme (Fred Favard)
WSP Engineers and Environment (Daniella Michel)
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APPENDIX B:
Summary of Identified Scarce Skills in the Environmental Sector
 

P r i o r i t y  g e n e r i c  s k i l l s  d e v e l o p m e n t  p r o g r am m e s  t h a t  n e e d  t o  b e  
d e v e l o p e d  t o  s e r v i c e  t h e  s e c t o r  as  a w h o l e  i n c l u d e :

n E n v i r o n m e n t al  C o m p l i an c e  an d  E n v i r o n m e n t al  M an ag e m e n t  
/nspection ^kills 

n S u s t ai n ab l e  d e v e l o p m e n t  an d  G r e e n  E c o n o m y  l e ad e r s h i p  s k i l l s  

n Adaptive environmental management and sustainaďle development 
planning and implementation

n C l i m a t e  c h an g e  r i s k  an d  o p p o r t u n i t y  as s e s s m e n t  an d  m o n i t o r i n g  

n E n v i r o n m e n t al  m o n i t o r i n g  an d  m o d e l l i n g  s k i l l s

n E n v i r o n m e n t al  e c o n o m i c s / r e s o u r c e  e c o n o m i c s  an d  G r e e n  E c o n o m y  
p l an n i n g  

n �nvironment scientiĮc skills 

n �nvironmental tecŚnical skills (ǁitŚ specialist applications)͘

TŚe �epartment of Laďour ^carce ^kills List identiĮes tŚe folloǁing͗

n /t identiĮes DanaŐeŵent ^ƉeĐŝaůŝsts, ďut it does not identifǇ 
m an ag e r s  f o r  t h e  e n v i r o n m e n t al  s e c t o r

n I t  d o e s  n o t  l i s t  r e s o u r c e  o r  e n v i r o n m e n t al  e c o n o m i s t s  

n /t identiĮes a need for �ngineers and �ngineering TecŚnologists, 
ďut it does not identifǇ enǀŝronŵentaůͬaŝr Ƌuaůŝty or ǁater Ƌuaůŝty 
enŐŝneers or enŐŝneers ǁŝtŚ Đůeaner ƉroĚuĐtion sŬŝůůs on tŚe ůŝst

n /t identiĮes tŚe need for Eatural and PŚǇsical ^cience Professionals 
i n c l u d i n g  1 0 0  G e o l o g i s t s ,  1 5 0  G e o p h y s i c i s t s ,  5 0 0  B i o e n g i n e e r s  
an d  B i o t e c h n o l o g i s t s ,  2 0 0  A s t r o n o m e r s ;  2 0 0  A s t r o p h y s i c i s t s ;  2 0 0  
AtmospŚeric PŚǇsicists, ďut it does not list all environmental scientiĮc 
skills tŚat are in demand (e͘g͘ climate cŚange scientists, soil scientists) 

EOT�͗ A more detailed analǇsis is provided in tŚe document titled 
Integrating the Environmental Driver into Sector Skills Plans in South 
Africa: An Enabling Document for all SETAs ( D E A ,  2 0 1 0 ) .  S e e  al s o  E S S P  
W o r k i n g  D o c u m e n t  N o .  5 .

,ŝŐŚ sŬŝůůs LeadersŚip and management skills 

R i s k  as s e s s m e n t  an d  m an ag e m e n t  s k i l l s

I n t e g r a t e d  e n v i r o n m e n t  an d  s u s t ai n ab l e  
d e v e l o p m e n t  p l an n i n g  s k i l l s

,ŝŐŚ sŬŝůůs ;sƉeĐŝaůŝst 
ƉroĨessŝonaůsͿ

E n v i r o n m e n t al  l a w  an d  c o m p l i an c e  ( e n v i r o n m e n t al  
inspection)

^pecialist scientiĮc skills (particularlǇ �lack ǁomen 
scientists)

S p e c i al i s t  t e c h n i c al  s k i l l s

C l i m a t e  c h an g e  r i s k  an d  o p p o r t u n i t y  as s e s s m e n t  
s k i l l s

E n v i r o n m e n t al  M o d e l l i n g  an d  I C T  s k i l l s  

S u s t ai n ab l e  d e v e l o p m e n t  p l an n i n g  s k i l l s  

G r e e n  E c o n o m y  s k i l l s  ( r e s o u r c e  e c o n o m i s t s ,  
e c o l o g i c al  e c o n o m i c s ,  s k i l l s  f o r  g r e e n  j o b s  
d e v e l o p m e n t  an d  t r ai n i n g )

InterŵeĚŝate 
ůeǀeů 

T e c h n i c al  e n v i r o n m e n t al  m o n i t o r i n g  s k i l l s  ( e . g .  
w as t e ,  w a t e r ,  c o as t al ,  e n v i r o n m e n t al  s c i e n c e s )

>oǁ sŬŝůůs �nvironmental practices (e͘g͘ recǇcling, ǁaste 
practices, greening, ďasic Śorticulture, reŚaďilitation 
t e c h n i c al  s k i l l s ,  e t c .  –  a r an g e  o f  f o r m al i s e d  
operational level skills for tŚe environmental sector)
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n It identifies a need for 250 Earth Science Technicians and 1 000 
Biological Science Technicians, but it does not reflect all environmental 
technician scarcities (e.g. oceanographic technicians; environmental 
science technicians; cleaner production technicians, etc.) 

Based on the above, at least the following scarce skills need to be placed 
on the Department of Labour’s Scarce Skills List for 2010/11/12:

n Climate Change Risk Assessors/Long-Range Modellers 

n Environmental Science Technicians 

n Environmental Scientists (including NRM Scientists) 

n Toxicologists 

n Geochemists 

n Hydrologists 

n Taxonomists 

n Oceanographic Engineers and Technicians 

n Cleaner Production Engineers and Technicians 

n Resource Economists/Environmental Economists 

n Sustainable Development Planners. 

The Department of Labour also includes HRD Skills and Training Skills on 
the National Scarce Skills List – both of which have been found to be 
needed in the environmental sector: 

n Environmental Education and Training Skills

n Human Resource Management Skills for the Environmental Sector. 
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^hDD�Zz K& ^��Z�� ^<I>>^ I��ETI&I�� �T ^h�Ͳ&K�h^ >�s�>
(�ǆact Ƌuantities are not knoǁn and need to ďe estaďlisŚed at suďͲsector level, tŚrougŚ ongoing monitoring and analǇsis)͘
EOT�͗ A more compreŚensive overvieǁ is contained in �^^P torking �ocument Eo͘ ϱ and tŚe document titled Integrating the Environmental Driver into Sector Skills Plans in South Africa: 
An Enabling Document for all SETAs.  

WA S T E  MA NA GE ME NT A IR  Q U A L IT Y  
MA NA GE ME NT

GE NE R A L  
E NV IR O NME NT A L  

MA NA GE ME NT  
( INCL U D ING S D  A ND  
�>ID�T� �,�E'�Ϳ

E NV IR O NME NT A L  
IMP A CT  MA NA GE ME NT  

A ND  P O L L U T IO N 
CO NT R O L

MA R INE  A ND  CO A S T A L  
MA NA GE ME NT

�IK�Is�Z^ITz

,ŝŐŚ ^Ŭŝůůs 
;DanaŐeŵentͿ

S e n i o r  M an ag e r s

M i d d l e  M an ag e r s  i n  
p u b l i c  s e c t o r  

S e n i o r  M an ag e r s  

M i d d l e  M an ag e r s  i n  
p u b l i c  s e c t o r

S e n i o r  M an ag e r s

M i d d l e  M an ag e r s  i n  
p u b l i c  s e c t o r

S e n i o r  M an ag e r s  

M i d d l e  M an ag e r s  i n  
p u b l i c  s e c t o r

S e n i o r  M an ag e r s

M i d d l e  M an ag e r s  i n  p u b l i c  
s e c t o r

S e n i o r  M an ag e r s

M i d d l e  M an ag e r s  i n  p u b l i c  
s e c t o r

,ŝŐŚ ^Ŭŝůůs 
;^ƉeĐŝaůŝst 
WroĨessŝonaůsͿ

W as t e  R e s e ar c h e r s  an d  
^cientists

T o x i c o l o g i s t s

S o i l  G e o c h e m i s t s

Zemediation ^pecialists 

LandĮll �esigners and 
M an ag e r s

Air pollution control 
oĸcers

Air YualitǇ ^pecialists 

E n g i n e e r s

A t m o s p h e r i c  D i s p e r s i o n  
M o n i t o r i n g  

AtmospŚeric ^cientists

E n v i r o n m e n t al  m an ag e r s  
( a t  l o c al  g o v e r n m e n t  
l e v e l )

Long range modellers

C l i m a t e  c h an g e  r i s k  
as s e s s o r s  

N an o t e c h n o l o g i s t s

^pace ^cientists

C l i m a t o l o g i s t s

E n v i r o n m e n t al  E n g i n e e r s

A s t r o n o m e r s

�nvironmental ^cientists 
(including EZD ^cientists)

E n v i r o n m e n t al  I m p ac t  
Danagement Oĸcers 
( 5 6 %  s h o r t ag e  a t  
p r o v i n c i a l  l e v e l )

E n v i r o n m e n t al  
M an ag e m e n t  I n s p e c t o r s

E n v i r o n m e n t al  R i s k  
A s s e s s o r s

H y d r o l o g i s t s

E n t o m o l o g i s t s  

�leaner Production ^kills

E n v i r o n m e n t al  M an ag e m e n t  
I n s p e c t o r s  an d  C o m p l i an c e  
Oĸcers 

R e s e ar c h e r s  

C l i m a t e  C h an g e  S p e c i al i s t s

O c e an o g r ap h i c  E n g i n e e r s

A q u ac u l t u r e  S k i l l s  

C o as t al  Z o n e  S u s t ai n ab l e  
D e v e l o p m e n t  P l an n i n g

B i o r e g i o n al  P l an n e r s  

T a x o n o m i s t s

^oil ^cientists 

^cientiĮc �urators

P h y s i c al  C u r a t o r s

C l i m a t e  C h an g e  s p e c i al i s t s

�ioͲsǇstematics

S t e w ar d s h i p  an d  E x t e n s i o n  
(Zelative ^carcitǇ)

E n v i r o n m e n t al  C o m p l i an c e  
Oĸcers (�D/)

�ioprospecting

B i o s a f e t y

InterŵeĚŝate 
^Ŭŝůůs 

E n v i r o n m e n t al  S c i e n c e  
T e c h n i c i an s  ( w i t h  
s p e c i al i s t  c o m p e t e n c e  f o r  
w as t e  m an ag e m e n t )

Air YualitǇ �ompliance 
M o n i t o r i n g  T e c h n i c i an s

Licensing Oĸcers

E n v i r o n m e n t al  S c i e n c e  
T e c h n i c i an s

E n v i r o n m e n t al  S c i e n c e  
T e c h n i c i a n s  

�leaner Production 
T e c h n i c i a n s

&isŚeries �ontrol Oĸcers

O c e an o g r ap h i c  T e c h n i c i an s  

C o m m u n i t y  b as e d  M o n i t o r i n g  
S k i l l s  ( f o r  c o as t al  z o n e )

M o n i t o r i n g  s k i l l s  ( f o r  
monitoring ĮsŚ stocks)

E x t e n s i o n  an d  s o c i al  e c o l o g y  
s k i l l s  

D a t ab as e r s

Herďaria tecŚnical staī

�ůeŵentary 
KĐĐuƉation ^Ŭŝůůs

taste recǇclers (relative 
s c ar c i t y ,  r e l a t e d  t o  
formalisation of recǇcling 
i n d u s t r y  an d  n e w  w as t e  
m an ag e m e n t  A c t )

C o m m u n i t y  B as e d  N a t u r al  
R e s o u r c e  M an ag e m e n t  S k i l l s

C o m m u n i t y  B as e d  N a t u r al  
R e s o u r c e  M an ag e m e n t  S k i l l s
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ACRONYMS

hemis Higher Education Information Management System

hr Human Resources

hsrc Human Sciences Research Council

ict Information and Communication Technology

ipAp Industrial Policy Action Plan

Jse Johannesburg Stock Exchange 

lgsetA Local Government SETA

mtsF Medium Term Strategic Framework 

nAmAs Nationally Appropriate Mitigation Actions 

ncv National Curriculum Vocational 

npo Not for Profit Organisation

nsds National Skills Development Strategy

OBE Outcomes Based Education

Qcto Quality Council for Trades and Occupations

R&D Research and Development 

SANParks South African National Parks

SANBI South African National Biodiversity Institute

sAQA South African Qualifications Authority

sd Sustainable Development

setA Sectoral Education and Training Authority

smme Small, Medium and Micro Enterprises

thetA Tourism, Hospitality & Sports Education & Training 
Authority

unesco United Nations Educational, Scientific and Cultural 
Organisation

uot Universities of Technology 

 

ABET Adult Basic Education and Training

AgrisetA Agricultural SETA

CBNRM  Community-Based Natural Resource Management 

cipro Companies and Intellectual Property Registration Office

csir Council for Scientific and Industrial Research

deA Department of Environmental Affairs

dplg Department of Provincial and Local Government 

dst Department of Science and Technology

dti Department of Trade and Industry 

dWA Department of Water Affairs

dWeA Department of Water and Environmental Affairs

egs Environmental Goods and Services 

eiA Environmental Impact Assessment

eim Environmental Impact Management 

emis Education Information Management System 

epWp Expanded Public Works Programme 

essp Environmental Sector Skills Plan 

etdp Education, Training and Development Practices

Fet Further Education and Training

gdp Gross Domestic Product

gis Geographic Information Systems

hcd Human Capital Development 

hcdpF Human Capital Development Planning Forum 

hcds Human Capital Development Strategy 

he Higher Education

hei Higher Education Institution
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