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1 BACKGROUND

This report presents the findings o& review of currently availableHuman Capital Development

(HCDYrogransin South Africahat promote capacity developmengt a tertiary levelin the field of

waste management. The audit formspart of the development of theNational WasteResearch,

Developmentand Innovation (RDI)Roadmapof the Department of Science and Technology (DST)

and seeks tosupport innovative solutionsdriven projectsby identifying both current and required

HCDprograns in waste management (DS0D14a, 2011b 201). A phased approach is being

adopted for the broaderWasteR&D andnnovationRoadmagas follows:

e Phase 1 (2012) consisvf two components one determiningHCD and the required skills in
relation to a Waste InnovatiofProgram(Subtask 1), and the otherdetermining enterprise/
innovation opportunities and constraints (Stdsk 2)

e Phase 2 (2012/133% the formulation ofa WasteR&D andrinovationRoadmap

¢ Phase 3s the mplementation of the 18/earWasteR&D andrnovationRoadmap

Thisreport is thedeliverable Output 12, of the HCD component of Phase 1

e |t reports onthe findings ofa review of current waste management courses and training
progransat tertiary level in SA

¢ |tidentifiesleadingprograns and research in waste magement atSA uiversiiesand Science
Councilsandthe institutionalcapacityfor developing wasteelated skillsand

e |t providesa brief overview osomeinternationalprograns forHCDin waste management.

At awasteHCDworkshopheld in July 2012 (0$2012)stakeholdersdentified theneed fora waste
management professional skitlevelopmentprogramat university levethat would:
() enable graduates of tertiary institutions to enter the waste indudiogth the public and
private sectorwell-versedand prepared to contribute effectiveland
(ii) up-skill persons already working within the waste sector.

The findinggpresented inthis HCDreport fed into a secondfollow-up workshopin August 2012that

was todefine more specifially the goaland objetives of a waste innovationHCDprogram going
forward; proposethe most appropriate modalities foits implementation and identify a suite of
core and elective skills and related learning modules necessary to bridgeitegaps that were
identified inthe July 2012 workshop.

2 APPROACH

Current research initiatives andCDat tertiary level were identified as far as possible from the
inputs of the participants at the first stakeholder workshop; from a questionnaire survey and
telephonic followup interviews (where possible); and from an internet search on university/tertiary
AyalurabdzinzyaqQ gSoariasSao
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2.1 |Initial scoping

An initial scopingworkshop held in May 2012letermined that for optimal effectivenesshe waste
HCDprogram should focus orNational Quiifications FrameworkKNQF)level 6 or higher, i.e.
tertiary level qualificabns This wadnformed bya similar, successful process in the biodiversity
sector (SANBI, 20). Thisfocus wouldhowevernot predude a consideration of linkages HCD at
other skills levelgven though these would not be theriority of this particular project, given the
mechanisms available to DEIg. studentships, bursaries)

2.2 Database

Invitations to participate in the D&MBationalWasteR&D andnnovationProgramfor South Africa
were circulatedwidely to a database in excess of @5takeholders Theseincluded role players in
government (national, provincial and local); the waste industry; environmental and waste
management professionals and academisrrGovernmenal OrganizationsNGO$% and NonrProfit
Organizations (NPQsndrelevant public entitiessuch as Eskoyetc.

2.3 Stakeholder workshop

The first2-day stakeholder workshowas heldon 11- 12 July 2012 to identifgurrent activities and
new approaches in thesolid waste sector in South Africparticularly in terms of HCD aspects
Participants shared information throudirief presentationson their respective organisationsmall
group participatory sessionsand plenary discussionsThe findings from thisluly workshop (DST
2012)have informedhe waste HCD audiin which this report is based

2.4 Questionnaires and follow -up interviews

Key role playerand those who expressed an interest in participating in this prosess contacted
individually andrequested to fill in a questionnaire either independently or during a telephonic
interview. The questionnaireconsisted oftwo parts, one for individuals and one for institutions
(Appendix1) andrespondens couldchoosethe partthey deemedmost appropriate to tlemselves

A total of 106 questionnaireswere sent out initially to respondents who indicated a willingness to
contribute and subsequentlyo additional participants identified during the process of networking
that followed. In some cases the questionnaiwas sent out more than once to certain key role
players with follow up calls (son@omised responseare still awaited)Respondents are listed by
organisation in Table 1 below. There was a general reluctbnoe respondentsto commit to a
telephonic interview, especially as it required approximately an hour to go through the
guestionnaire. This approach was modified to informal discussions based on questions similar to
those that had been posed to the participants of the first workshop in prepdhien presentation

inputs (DST, 2012).Due to a general lack of willingness to participate in the interviehis,
approach was not pursuefirther. Five interviews were conducteglthe interviews were with the

! Equivalent to the recently propodeHigher Education Qualifications Framework (HEQF) level 8 or higher, i.e. tertiary

level qualifications (RSA, 2011).

The DST Global Change Grand Challenge databasé dza SR Fa | A0FNIAyYy3 LRAYGS GKAA
recent information. rvitations were also sent to all IAIA (environmental sector) and IWMSA (waste sector) members.
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following organisationsCSIRUniversity & Cape TownChemical Engineering (x2)/orld Wildlife
Fund and the Uselt, the nonprofit organisation that manages theThekwini Waste Materials
Recovery Industry Development Cluster

Several key role players were also spoken to telephonically onsafdemal basis e.g. Prof Heila
Sisitka (Rhodes Universityiurray & Roberts Chair of Environmental Education and Sustaingbility

Prof Eureta Rosenberg (Green Matters); Prof Di Scott (UKZN, School of Development Studies); and
Prof John Ledger (LAnvironnental Management ané&nergy Studigs

The interviews were particularly useful in identifying modalities being applied in tertiary learning in
the broader environmental field and in bridging the gap between university and the workplace.
Their referrals taadditional key role players working in the area of HCD were also valuable.

It should also be noted that the information provided by workshop participants in the brief
presentations on their organisationsicluded in the previous workshop report (DST12Dhas also
been borne in mind for this output.

2.5 Internet search

2.5.1 South Africa Tertiary Institutions

The websites odll 23 universities (public institutions) in SA were accessed during Aulyust 2012
to determine what wasteelated prograns and wate-related research wereurrently in place.
Where available online, thprograns and prospectuses for the relevant facultigere examined.
Thefollowinguniversities werencluded

e Traditional Universities (11)
Cape Town, Fort Hare, Free State, Ki@Rliatal, Limpopo, NorttWest, Pretoria, Rhodes,
Stellenbosch, Western Cape, Witwatersrand
e Comprehensive Universities (6)
Johannesburg, Nelson Mandela, Unisa, Venda, Walter Sisulu, Zululand
e Universities of Technology (6)
Cape Peninsula, Central, Durban,igasuthu, Tshwane, Vaal

2.5.2 SAQA Unit Standardsased qualifications

The SAQA website was also searched for weddtded Unit Standards dhe on (old)NQF Level 6=
new NQF level 8)and higher (i.e. post graduate levethat might form part of a unistandards
based qualification (www.saqa.org).

Equivalent to the recently proposddigher Education Qualifications Framework (HEQF) level 8 or higher, i.e. tertiary
level qualifications (RSA, 2011)
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2.5.3 International wasterelated prograns

A brief internet search was also carried out to gauge the naturetefriational approache® waste
education and researclprograns. This was by no means comprehensiug included a few
countries known to be leaders in the waste management training field including UK, Australia, New
Zealand and USA.

2.6 Other initiatives

During the process of networking and interacting with the role players in the waste and education
fields, some interesting initiatives came to light theduld be considered during the next phase of
this investigation when core waste management skills and implementation modalitieli be
considered Thesdnitiatives have been lisd in Section 3but also should not be viewed as being
exhaustive.

2.7 Verification and f urther inputs

The summary of wasteelated HCD and researchprograms was circulated to the relevant
institutions with a request for them to verify or correct the information ttetpearedin the draft
version of this report, particularlxppendix 2

Further inputswere alsosolicited from the participants at aecondworkshop in August 2012
Although the main ainof this followrup workshopwasto define a more specific goahd objectives
for the waste HCDprogram it also provided an opportunity for the participantsto verify and
augment the information presenteth the draft HCD status quo repartThe draft reportwas also
made available online and publicised to the database of thostegsavho had indicated an interest
in the process.

3 FINDINGS:CURRENT WASTE HCD INIATIVES IN SA

3.1 Questionnaires and follow -up interviews

Of the 106 questionnaires sent ou26 were returned. This represents a responsge of 24.5%
which althoughlow, is in line with seladministered postal/email questionnairdqfkea & Parker,
1992)

Although it is not possible to makeoad generalisationfrom the limited number ofresponses to

the questionnairethere appear to berelatively fewfocused wastananagementourses in tertiary
institutions. Waste management is usually included as a subset of broader environmental or
engineering courses. At the same time, however, there appears to be growing interest in waste
related research projects, particulgrin the waste minimization, beneficiation and wasteenergy
fields. This is discussed in more detail in Section 3.3.
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Table 1 shows the sector categories and organisations of those who returned the questiomhaire.
majority of respondentg85 %)filled in the questionnaire for individualather than for an entire
organisationand, althoughthis gave personadetails on their qualifications and research, it also gave
a2YS AYTF2NXI GA2Y logahidationod uiwithidSahitd2hgyRak e QTable 1)

It was understandably natlwayspossible for one individual within a large institution to know what
was happening in all the other departments.

3.1.1 Sector

Looking at the respondentsybsector:18 of the 26 were AcademicResearch; 4 werdBusiness; 2
were NPOs1 was a Donor Organisatiamd 1 Local Government

3.1.2 Institution

Figure 1 gives a breakdown of the typeoodanisations represented by the respondents.

% Respondent Organisations

100
90
80
70

50 -
40 -
30 -
20 -
10 -

Figure 1: Respondents to Questionnaire by Organisation

The majority of respondents were from academic and research institutions, which was to be
expected. Although all the major waste companies were seritations andfollow up requests for
informationrelating to waste R&Pthe responsdrom industrywas poor.Nevertheless, ame waste
industry roleplayers did participate in the other componentf this Phase 1 study.e. Subtask 2
which looked atnterprise/innovation opportunities and constraints
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Table 1: Respondents to questionnaire on HCD aspects

Sector Company/Organisation Department/Unit Quest Quest SWM modules/ SWM Research
Individ. | Organis. courses
1. Academic/ Research| CSIR Natural Resources & Envt, Pollution & X X
Waste Group
2. Academic/ Research| CSIR Natural Resources & Envt, Pollution & X X
Waste Group
3. | Academic/ Research| Cape Peninsula University of | Chemical Engineering X 1 Post Grad
Technology
4. | Academic/ Research| Central University of Technolog] Agriculture & Environmental Sciences X Unspecified
5. Academic/ Research| North West University Centre for Environmental Maggment X 2 short WM courses
at L6
6. Academic/ Research| Rhodes University Environmental Education Post Grad
7. | Academic/ Research| Tshwane University of Science: Water, Environment and Earth Post Grad
Technology
8. Academic/ Research| University of Cabridge Programfor Sustainability Leadership X Indirect
9. Academic/ Research| University of Cape Town Chemical Engineering ) 1atd yr Post Grad
10. | Academic/ Research| University of Cape Town Chemical Engineering Post Grad
11. | Academic/ Research| University of Johannesburg Geography, Environmental Managemer Indirect Post Grad
and Energy Studies
12. | Academic/ Research| University of KwaZulu Natal Engineering: Pollution Research Group Post Grad
13. | Academic/ Research| University of KwaZulu Natal Sdool of Engineering: Civil 5 Post Grad
14. | Academic/ Research| University of Limpopo Geography & Environmental Studies 2 modules at 3 yr & Post Grad
Hons
15. | Academic/ Research| University of Venda Ecology and Resources Management 1 Undergrad Post Gad
16. | Academic/ Research| University of Western Cape Chemistry Post Grad
17. | Academic/Research | University of Western Cape Social Work Post Grad
18. | Academic/Research | Technology Innovation Agency X
19. | Business EnviroServ Human Resources: Training & X Internal

Development
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Sector Company/Organisation Department/Unit Quest Quest SWM modules/ SWM Research
Individ. | Organis. courses

20. | Business P D Naidoo & Associates Consulting Engineers X

21. | Business Packaging Council of SA X

22. | Business Private Individual ex-National Cleaner Production Centre § X
DTI

23. | Donors, Funders Ex DBSA (Retired) Advisor to DBS

24. | Government Stellenbosch Municipality Solid Waste Management Dept, Guest B WM modules at UC'|
Lecturer & CPUT

25. | NGO/NPO Uselt Project Managers for eThekwini Waste X Technology
Materials Recovery Industry Pilots
Development Cluster

26. | NGO/NPO WIEGO Waste Pickers Africa X X
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3.1.3 Funding

The sources of waste R&D funding are illustrated in Figure 2.

While there is no rand value of the total investment in waste R&D in South Afrisapaeworthy
here thatthe large majority of @spondents indicated that they funded their learnipgpgrans and
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sourcesof funding includedthe NRF andndustry, and to a lesser extentother wasterelated

government departments.
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Figure 2: Sources of Funding for Wastkated R&D

3.1.4 Challenges and Frustrations

The challenges and frustrations hampering waste R&D and whetefore would need to be

overcome for waste innovation HCDttwive are shown irFigure 3.
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Challenges and Frustrations for Waste R&D
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Figure 3: Challenges and frustrations experienced by respondents initmmiediate education
and/or research environment

Not surprisingly, takinghe resultsfrom the previous Figure thto account,funding is identifiedn
Figure 3as the liggest challengehamperingwaste research and developmenthe next most
pressing challenge imadequate leadership and support from more senior echelons within an
organisation or government department his is understandable, given the current lack ohtonal
waste R&D strategy to guide research and research investnergtiso ties in with the need
identified at the first workshop for avell-informed waste professionalable to advocate for waste
R&Dand provide theequisiteleadership © promote waste innovation.

Inadequate human resources tmdertakewasteR&Dwasalsolisted asa critical constraintas were

too mucho dzNB I dzONF §A 0 WwSR ¢ LISQT dzyNBf Al o6fS 2N AyO2
and an environment (e.g. government lmy) that does not foster waste innovatiorRefer to the

DST report on opportunities and constraints to waste innovation in South Africa for more detail on

these issues (DST, 2012a).

These challenges echihose identified in the Environmental Sector itk Plan for the broader
environmental sector, which includes waste managem@&tA, 2012)In this plan one of the most
significant gaps ilmuman resourceapacity waghe inadequate number of technologists qualifying
from tertiary institutions. These numbers apparently dropped whethe mergers between the
SNEGGKATS GSOKyAl2ya YR dzyA @SNEA (A Shis impacei§d LIX I O
also felt in the waste sector wine technical skills are required for activities such as routine
environmental monitoring (water, soil and air sampling), chemical analysis of waste samples, and
bioremediation of contaminated sites. If waste R&D is to gain momentum, there will be further
demand for such technical skills as well as accredited labordtmiities. Some questionnaire
respondents, togidentifiedthe lack of specialized waste research facilities such as laboratories, as
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well as a general lack of awareness of what waste management is about, as doleiitignal
constraints to waste R&Bndinnovation

3.2 Internet search

This activity yielded interesting resultsowever, the websites of universities varied significantly in
quality and the amount of information that could be accessadhich placedconstrains on the
completeness of this datalrhe findings of this desktop study were incorporated itiie table
provided as Appendix.2

3.3 Summary of results for SAtertiary institutions

Appendix2 summariseshe information gathered from the various sources atbws wasterelated
progranms currently on offer at tertiary institutions in South Africa. This summary was made
available toall includedinstitutions via the project website', with a request for them to verify
corrector augmentthe information that appeagdin thereport.

Fom the information provided in Appendix Zurrently there are no pure waste management
qualifications offered at any of the universities investigate@he general finding was thain
learning prograns within traditional andcomprehensiveuniversities the topic ofwaste wasusually
included as a module or subset of the broader environmental managereakironmental science

or engineeringcourse material Scattered waste management modules courses and waste
related researchwere to be found in the faculties of gence (which would include the
environmental, geographical and earth sciences); engineering (including chemical, environmental
and civil engineering);and, indirectly, in faculties of social science and even commerce
(environmental economics, management).

The most weHldeveloped and standardized solid waste managenteatningprogransin existence
appear to befound within theenvironmentalhealth departments of theuniversities oftechnology
(Appendix 2) as part of the National Diploma: EnvironmeHtdlth and the B'ech: Environmental
Health. Therefore, &isting nstitutional capacity for waste managemeptograns atNQF Level 6
that would immediately be available to produce a professionalwaste manager capale of
supervisng waste operationsn apractical senser of continuingin a learning pathway that would
allow specialization at post graduate levisiprobably greatest in theniversities otechnology.

In addition to this however, the model ofmultidisciplinary centres of specializati@xcellence
where institutional capacity is aligned and consolidated for crosging fields such as
environmentl studies already exists at severatraditional universities e.g. the Environmental
Evaluation Unit alniversity of Cape TownCentre fao Environmental Management at North West
University; Pollution Research Group atniversity of MvaZuluNatal Centre for Environmental
Managementat University ofthe Free State;Centre for Environmental Studies biniversity of
Pretoria; Environmental iBtechnology and Research Unit at Rhodes UniversiBMW Chair of
Sustainability at University of WitwatersranBnvironmental and Nano Sciences Research Group at
University of Western Cape (Chemistry Departmeathongnumerousothers. A multidisciplinay

http://www.csir.co.za/nre/pollution_and waste/waste innovation.html
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waste management centralong similar linesnay well be bst positioned to offer posgraduate
levelwaste HCIandto fosterthe potential for exponentialprogressn waste innovation.

Regarding researclprograns, current waste research at universitigsends towards exploring

treatment technologies that minimize and beneficiate waste, particularly in the waste/bitmgas
energyand biotechnologyields, drivenstrongly by the global and national imperative to grow the
green economy (DEA, 2012 p 13). h& researchprograms reported in the questionnaires also

reflected this tendencyTable 3).

In another direction altogetherthere is growinginterest in

research into the socieconomic aspects of waste management, particularly around job creation
and pverty alleviationwith a special focus on waste pickers, ssen in responses frorthe
University of JohannesburgDepartment of Geography Environmentilanagement and Energy
Studies and Department of Economics and Econometritse University of Western &pe
Department of Social Workand NPOs including Asiye eTafuleni and WIEGOThe two
abovementioned universities also collaborate on research on waste pickers.

Table2: Some ReseardPrograns Reported in Questionnaires

Institution

Department /Unit

SWM ResearchPrograns

CSIR

Natural Resources &
Envronmernt, Pollution &
Waste Group

Evidence based decisianaking (NRE) for policy and strategi
Technologydevelopment & Implementatiog waste treatment
and beneficiation (NRE)

Cleaner production in industrse(NCPC)

Marginal and waste materials for building construction (BE)
Waste and novel materials for transport infrastructure (BE)

Cape Peninsula
University of

Chemical Engineering

Waste to energy conversion

Technology
Central University of | Agiculture & Waste handling practices at abattoirs, waste handling and
Technology Environmental Sciences | alternative methods of HCW

Rhodes University

Environmental Education

A dialectical understanding of environmental learning

pathways- articulation andaccess in differentiated NQF. He
aim is to review the systems of provisioning for environment
learning pathways enabling and constraining factors

Tshwane University of
Technology

Science: Water,
Environment and Earth

Treatment of industrial effluents and glur rich solid and gag
wastes

University of Cape
Town

Chemical Engineering

Energy from waste via biogas; metal recovery from minerals
processing waste deposits

University of
Johannesburg

Geography, Environmenta
Management and Energy
Studies

Role of pwvate households, private sector and gormert in
recycling
Waste to energy

University of

Economics and

Waste pickersin collaboration with WC Department of Socia

Johannesburg Econometrics Work

> 4! DNBSYy 902y2Yeé o0D90 OFy 068 RSTAY$Hdhgandsodiafeguityi K+ G NB
while significantly reducing environmental risks and ecological scarcities. A GE is characterized by
ddzoaldlrydAalrtte AYONBlIaSR Ayg@gSaaySyida Ay SO02y2YAO0 asS
capital or reduce ecological scarcities and environraenisks. These sectors include renewable energy,
low carbon transport, energgfficient buildings, clean technologies, improved waste management,
AYLINREOSR FNBaAKgl GSNI LINPGAAAR2Y S adzadltAylofS FINRKROAAL G
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Institution

Department /Unit

SWM ResearchPrograns

University of KwaZulu
Natal

Engineering: Pollution
Reseach Group

Water research; process engineering; sustainability; sanitati
pulp and paper; anaerobic digestion; life cycle analysis; wag
minimisation; municipalities

University of KwaZulu
Natal

School of Engineering: Ciy

Bio-Energy Map for the poterdi of biogado-energy projects
in KZN/SA to contribute towards Green Economy (funded by
KZNDEDT); Wastw-Energy/ Zero Waste Models/AD
Technology (NRF/THRIP); Nitrate removal from-stgngth
leachates using garden refuse and compost
(eThekwini/Wasteran/NRF); Control and quantification of
GHG emissions from waste through improved waste
management in Africa/South Africa (NRF/THRIP/eThekwini
Waste Treatment (eThekwini)

University of Venda

Ecology and Resources

Waste recycling, waste dispdsa

Management
University of Western | Chemistry Ash handling and disposal, sustainable salt sinks, acid mine
Cape drainage treatment, metals recovery
University of Western | Social Work Waste pickers, in collaboration with D&partment of
Cape Economics & Econometrics
Uselt Project Managers for Piloting of sustainable waste beneficiation and alternate
eThekwini Waste Material{ €nergy technologies
Recovery Industry
Development Cluster
WIEGO Waste Pickers Africa Integrating Waste Pickers into SWM; Producing valueobut

waste

Regarding theyeneralstructure of learing prograns, there is a need for post graduate students to
be able to undertake their studies on a part time baJisere are severasuccessfumodels for
structuring courseso make them more accessiblghich should be taken into consideration in the
discussion on HCD modalities for the waste management sedtoey range from shortintensive
courses to combinationsof block contactsessionghodules of valying duration and frequency
interspersed with asignments and research projects; adfully-fledged distance learninfprmat.
Some examples are cited here, but there are many more:

¢ North West University Short Courses in Environmental and Waste Management
The Centre for Environmental ManagemenERD) is aCentre of Excellence, attached to the School
for Environmental Sciences and Development at the Potchefstroom Campus of the-Westh

University, Potchefstroom.

It focuses buailding capacity irenvironmental managementhrough

formal and infornal training and advisory servicebraining is provided forntly at undergraduate
and maste® degree levelbut also informallyoy means of numeroushort training prograns that
are presented on a regular basis at the CEM training centre in Potchefstrology. canalsobe run

2yaras

I O0tASYyiQa

LINBYA&aSa G2 YSSi

The depth of training varies from awarenessgaising interventions and introductory courses, to
structured more indepth skills transfeprograns’. It is these accreditedskills transferprograns

(short courses of 4 to 6 days duration) that offer an easily accessible model for HCD in the
environmental and waste sector§uchcourses are availablen all aspectsof environmental

6 http://www.nwu.ac.za/cem/coursesofferede

12| Page

ALISOATAO vy


http://www.nwu.ac.za/cem/coursesofferede

A National WstelnnovationProgramfor South Africa: Phase 1 Status Quo Assessment

management. Wo of these are waste manageent courses at NQF level 5 or 6 (new level)
candidatesare givena theoretical foundation supported by appropriate practical assignments, site
visits and exposure to best practice case studies. Practical assignments are conducted in dedicated,
small syndicate goups that report back to plenary. In specific courses an examination is taken at the
end of the course. Course participants completing the cosadisfactorily receive a Certificate of
Successful Completidn

e University of JohannesburgBSdHonoursProgramin Energy

This program s run on a parttime contact basis anddemands a high level afommitment and
independent study The course duration isvo years part-time, with the courseconsisting offive
modulesplusaresearchproject. Three moduleare covered in the first yeamith the remaining two
modules and the project in the second year. The cois$aught on a monthly block basisach
contact sessiortomprising a Thursday evening lectueeFriday guest lecture and field excursion
and a Sturday session for a seminar, assignment submission and monthly review. Candigates
alsoexpected to attend other relevant meetings and public lectureseasiredduring the course of
the year. The minimum requirement for admission is an appraf@iB.Sc. degree or equivalent
relevant work experience may be considered in accepting applitaftss coursettracts students
from as far afield as Swaziland and KefBers. com. Prof John Ledper

e University of Free StateMasters in Environmental Maagement

This program consists of four semesteygteadover a period of two years. The figgtar starts with

an intensive, tweweek contact period in January 2040the University of the Free State. During
this time environmental science (geology @¢oology), computer competeg@nd academic writing

are covered. This is followed by five assignments and a written examination in June. The second
semester starts with a twaeek contact period in July, covering corporate environmental
management (polig, law, social aspects, planning, auditing, project management systems etc.). This
is followed by three assignments and a written examination in November. The third semester starts
in January 2011 with Environmental Impact Assessment in the first wettle aivo-week contact
period and a choice between two courses in the second week (WRtdiytion and Rehabiliaition
Managenent or Conservation anBiodiversity Minagement). This is followed by three assignments
and a written examination in June. Duritigg fourth semester that starts in July, students present
their minidissertations orally, and submit tirewritten mini-dissertatiors by the end of the year.
Research for the mirdissertation is already initiated during the first year of studifis couse
attracts sudents from all nine South African provinces and the entoetBern African Development
Community (8DGJ region and beyondbecause theformat of the program is convenient for
students inSouthern Afri@: attendance is confined to just fowlock periods, while examinations

are written at centres clge to the home of thetudent’.

! http://www.nwu.ac.za/cem/servicese
8 http://www.eepublishers.co.za/article/upart-time-honourscoursein-energystudies.html
o http://natagri.ufs.ac.za/dl/userfiles/Documents/00000/741 eng.pdf
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¢ Rhodes University Education DepartmenEnvironmental Learning Research Centre (ELRC)
Rhodes offers a range of studies in environment and sustainability ednaatdis recognised as an
international leader in environmental educatitih

Rhodes University Advanced Certificate in Environment and Sustainability Education

This ACEEcourse offes teachers or educatorsvho already havea three year postschooling
gualification an opportunity to specialise in the field of environment and sustainability education
in a range of educational contexts. The courses attract educators from conservation
organisations, community education contexts, workplace learning contestsvell as schools,
colleges and universitiest is a two year, parttime, semidistanceaccreditedcourse whichruns

from Januaryn the first yearuntil Decembeiin the second year of studit is a 120 credit course

at NQF Level 6 (as per the outgpifligher Education Qualifications Framewor&uccessful
completion of the ACEE enables environmental educators to apply for further study at B.Ed
Honours level

The ACEE course is structured ifit@ teaching blocks per yeagach block beingix daydong.
Between teaching blocks students are required to complete assignments, includingoasa#
projects During ¥ar 1, four inter-related modulesintrodudng the principles, policies and
practices ofenvironmental education as well as contemporary eamment and sustainability
challengesnust be completed DuringYear 2 students are required to implement a smaficale
action research project in their workplagéhich includeghe development and implementation

of an environmental learningprogram The course is assessed through examinations and
assignments which include practical, wagtated projects”.

Rhodes University Master@ Degree in Environmentand Sustainable Education

Thsmaster@ courseis suitable for educators, trainers and social leiag facilitators interested in
environment and sustainability education, social change and learning in a diversity of contexts,
including communities, workplaces, schools and universities. The course develops critical
thinking, educational theory and pracal expertise,as well asan understanding of the links
between environment, social justice, education and more sustainable futufdse course is
offered inthe following configurationsfull time - full thesis; part time- full thesis; full time-
cousework and research; or part timecoursework and research. Coursework and research
options run over a two year period, involving attendance of five week block sessions each
year to accommodate working professionals

e Unisa: Distance learning

Unisa is a leading open distance learning institution which offers comprehensive, flexible and
accessibl®pen distancelearningandinternationally accredited qualificationsLearning takes place
without lectures and classesijth the exception osome tutoriab and discussion classesd nostly
via study guides and tutorial lettersver the internet which requiresaccess to a computer artd
the internet. Unisa offes afull range of undergradiate and postgradate degrees andalso offers
short learningorograms to meet the growing needs of a knowledgased society

10 http://www.ru.ac.zal/elrc/coures/
H http://www.ru.ac.za/media/rhodesuniversity/content/education/documents/Advanced%20Certificate
Enviro%20Educatie®011-12.pdf
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Unisa:Short learningprograms: ¢ K S 4 S & a K arildimeang azMpagidgéw knowledge
as it becomes availahl&nisa runs many of these short coursepartnership with government
NGG and communitiesFor examplethe short coursewhichtrains Environmental Management
InspectorsP ANB Sy }iOrdrNal/IAy2A yaBit@Eof Environmental Sciences in partnership
with the School of Law and DEA

The Short Learning®’rogramin Environmental Management Enforcement and Prosecution
consists of five Advanced Short Courses (A8@% NQF level &ffered through Open Distance
Learning ModeFour courses must be successfully completed for a petsobe designated an
Environmental Managemeérinspector. ASC 1, 2 and 5 are compulsory with ASC 3 logidg
electives. The student choos¢he fourth ASGrom these electives Advanced Short CoursesAl
focus on theorywhile the Advanced Short Course 5 is a practical course of approximately 2
week€) R dzNAdmigsidrytdhe practicalcourseis contingent on enrolment andsr successful
completion of the mandatory three theaatical advanced short courses. Students receive a
certificate for each advanced short course successfully compgatdanay enroll for thenumber

of courses thegan manage witim their availabletime and capacityEach Advanced Short Course
has separate modes of tuition and assessment. Short couisastessed through an assignment,
portfolio and a formal zhour written examination. Short courses 2,8hd4 are assessed through
assignments and portfolios only. The practical short course (A&oBgred through Contact
Mode and assessed continuously throughout the practical session, culminating in a 2 hour
written examindion.

Unisa:BSc HonoursEnvironmental Management
The Honours curriculum compristige papers, four of which are compulsory core modules and
one an elective module. One of the elective modulesHESFES®: Fundamentals of
Environmental Sciencesleals vith wasterelated aspects among other topics:
¢ Environmental science and ecological principles
o Energy budgets, energy flow, material cycles
e Ensuring environmental quality
o Air, water and soil pollution, land use, waste

Unisa:Research and coursework maste degrees

At Unisa, he majority of master's qualifications are full research degrees, with a research
proposal module and a full dissertation. In some instances, a coursanasiei® option exists,
with a combination of modules and a smaller researaimponent for example, aissertation of
limited scope or short dissertationpll master's degree students must first pass tiesearch
proposalmodule before registering for the dissertation componehar a coursework mast&y

two modulesmust first besuccessfully completed before the studentlgyible to register for the
researchproposalmodule.

12

http://www .unisa.ac.za/contents/colleges/col_agriculture _environ_sciences/school_env_science/docs/
Brochure2011.pdf
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e Other
In the review of this drafteport, readerswere encouraged to share other successful models for
structuring learningorograns in a practical and aessible way.

3.4 SAQA Unit Standards-based qualifications

There are some SAQA qualifications that contain weal@ed unit standards;however noneof

theseare atNQFevel 6 or higher. All of the qualifications in Environmental Practice at NQF levels

to 5 contain wasterelated Unit Standards

e Levell: GeneralEducation andTrainingNational Certificate in Environmental Pract&AQA 1D
(SAQA ID 49552)

o Level2: National Certificate: Environmental Practi&AQA 129605

¢ Level 3National CertificateEnvironmental Practic€SAQA 129752

e Level 4Further Education and Training Certificavironmental PracticgcSAQA 130309

¢ Level5: NationalCertificatein Environmental Managemel(SAQA IB6789

One qualificationat Level 5n Environmental Education, Training and Development Practice contains
a unit standardelated to assessingnd controllingpollution that includes solid wastas a source of
pollution i.e. National Certificate: Environmental Education, Training and Development Practice
(SAQA I22907). There arealsosome unit standards relating to transport wiaste, operation of
landfill plant andcleaning in thehospitality industrybut again theseare all at leveléower than NQF
Level6.

Although not at Level @sprioritized for this investigationit will be these Unit Standards that will be
useful when it comes to designiragcupationallybasal learning pathways in waste management
and for feeding into tertiary levgirograrns.

3.5 International approaches

The examples below are by no means exhaustive and are just a few samples of what is done
internationally.

UNITED KINGDOM

Charteredinstitution of Waste Management

TheCIWMis a professional bodybased in the United Kingdomwhich represents waste and resource
professionals working in the sustainable waste and resource management sectors worldwide. CIWM
sets the professional standards for indivals working in the industry and has various grades of
membership determined by education, qualification angeriencé®.

CIWM, as the professional body for the waste industay accreditdrmal qualifications and academic
coursedor any or all ofhe following purposes:

13 http://www.ciwm.co.uk/CIWM/CIWMHome.aspx
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e To formally recogniserograns that help to facilitate the professional development of
members of the Chartered Institution through the promotion of knowledge and experience of
the principles and practices of waste management.

e To pranote waste management as a recognised profession and as an academic discipline.

e To promote research into topics of interest to the waste management industry.

e To clearhidentify programns that offer opportunities foContinuing Professional Development
(CPDjor Corporate Membersopr Structured Learning and Development (Shdivties for
graduate members of CIWM.

CIWM accreditation may be sought for complgieograns such as a HNC, honours degree, and
postgraduate diploma or degree. In addition, CIWM may accredit individual modules in waste
management that form part of a more gem course as well as short courseShere is awell-
developedsystem of professional qualifications in waste management that supelysector with
professional waste managers specializing in different waste management skilidails of the
academicprogranms currently supported or accredited by CIWM may be fowmd the CIWM
website.

There is aprogram of training coursessupported and qualinassured by the CIWM and the
Environmental Services Association (E&A3t of these courses majisobe found on the websité>.

Historically { 2 dzii K  bvih Ndstifute (& Waste ManagementWMSA structure and modus
operandiwere based on the UK modednd consequently there arstill many parallels between the
two. IWMSASstherefore already in a position tere it could advancehe professionalizatiorof the
waste industryby taking its membership and training initiatives to the next leaslhas been done
by the CIWM in the UK.

The Waste Management Industry Training and Advisory Boq@wWhAMITAB

WAMITABIs the vocational training organisatiofor the waste management industry in thenited
Kingdom It operates according to th@ualifications and Credit Framewof®CF, which is a new
framework for recognising and accrediting qualifications in England, 3\aid Northern Irelandt
also links with the Scottish Qualifications Authority (SQA)the QCF, learners are awarded credit
for qualifications and units, and the design of the QCF enables people to gain qualifications at their
own pace along flexibleoutes. WAMITAB determineand advisse on policy and standards of
education, qualifications and training for all employees in the Waste Management Indiassryhe
awarding body for the waste management industry in England, Wales and Northern Irethjairdan
awarding body, with SQAgr qualifications in Scotlarnli This QCF framework and award system has
strong parallelsvith the SAQA NQF and SETAs in South Africa.

UKUniversities offering waste management training
A waste industry directorpf all waste-related trainingcan be found on the website of thieocal
Authority Recycling Adviso§ommitteé’. Excerpts from this directory are shown in TaBlehich

14 http://www.ciwm.co.uk/CIWM/ProfessionalDevelopment/Qualifications/Qualifications.aspx
' http://www.ciwm.co.uk/CIWM/Trainingad Events/ESAandCIWM Courses.aspx

16 http://www.wamitab.org.uk/

1 http://www.larac.org.uk/links.htm?linkpage=Training
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illustratesthat, unlike in SAthere existmany qualifications for waste management as a dlsepin
its own right as well as those for the broader environmental fieldhe full list includes
environmental engineering and environmental management/sustainalplibgrans, which are not

shown here.

Table3: Wastefocusedqualifications angrograns at UK Universities

Institution

Waste relatedprogram

Brunel University

Offers MSc Environmental Science: Pollution and Monitorfaly time. Modular.
And other courses.

CIWM

CIWM Training and Education provides many and various courses in wastes
management: NVQ, VRQs and HLAs; certificates; uaddrpostgraduate
courses; continuing professional development and the Defra New Technolog
Educationand Trainingorogram

Cranfield University

MSc Integrated Waste Management (CIWM accredited). Full and Part time.
courses very flexible. Modular.

De Montfort University

MSc Waste and Environmental Management. Part time. Contact

Energy and Utility Skills

Vocational Qualifications. Working to put National Occupational Staisdato a
framework which provides a flexible system for employers to use. Making N(
easier to understand and simpler to use in a variety of ways. Supporting wor
based learning packages, such as apprenticeships and developing career
progression routes ithin the wastes industry.

Glasgow Caledonian
University

BSc Environmental Management and Planning. Full time. Modular. Post gra
Wastes Management. Part time.

Huddersfield University

The Resource ManagemeRtogram an innovativeprogramfocusing on
delivering training for employees in the Waste and Recycling sector. It has a
stand-alone module structuremeaninga learnercanfocus on one specific top
area or mix and match to gain a broader breadth of knowledge. Includes bot
technical and managerial topics. Intensive modular approach minimises staf
out of the office. The course is indusispecific, with delivery by trainers who a
industry perts in the topics, using rebife case studies. The practical approaq
makes aangibledifference to dayto-day performance.

Lauder College Dunfermline

HNC in Wastes Management

Loughborough University

PGC/PGD/MSc Waste and Environmental Management (And others)

Middlesex University

Recycling for sustainability. Webased trainingorogramfor business managers
to achieve longerm and financial and environmental benefits. Funded by
Wastepack Ltd and scholarships also available from Wastepack.

Open University

BA/BSC Environmental Studies. Parttiflodular. Diploma in Pollution Contro
Part time. Modular.

Swansea University

MRes in Recycling Technology.

University of Central
Larcashire- uclan

MSc in Sustainable Waste Managemeptogramdesigned to enhance student
career prospects by the application of scientific and managerial expertise to
practical business situations. Modular. Various courses: MISBEWaste
Management PGIMA sustainable Waste Management CIWM and various
university certificates in Waste Management, Minimisation, Reclamation and
Recycling (and others).
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Institution Waste relatedprogram
University of Posgraduate Integrated Waste and Environmental Management. Full time.
Gloucestershire Modular. And others.
University of Leeds Postgradiate Certificate inSQustainable Waste Management. Course material

presentedentirely online. Modular syllabus. Each module can be taken as an
element of continuing CPD for waste managers and the course provides the
underpinning knowledge and skills required for WAMITAB Certificate of Tec}
Competence. Also opportunity to transfer to the MSc g@iamongothers).

University of Northampton Wellfunded courses in waste management. On the website go to Applied
Sciences, and then Environmental Science and then Wastes Management. ]
offer home-based HNC, Foundation Degrees or BSc using your previous
experience and qualificationso need to take time off work. They also offer a
basic Waste Awareness Certificate developed in partnership with CIWM

University of Reading MSc Soils and Environmental Pollution. Full time.
University of Salford PGC/PGD/MSc Water, Energy and Waste. Full and Part time. Modular. (Ang
others)

University of Wales Institute HNC in Wast&anagement Part time.

WARMNET Waste and Resource Management Network. A networkri¥ersities involved in
wastes management education and research.

WRAP The Waste and Resources ActProgram Workshops and professional
development courses.

The Carbridge Sustainability PractitioneProgram

TheUniversity ¢/ I Y 6 NJPRG®nfdRSustainability Leadership made available in South Africa

and other countries It is designed for middle managers in the private or public sector who have
been appointel to take responsibility for the environmental, social, communications, corporate
affairs, new business development or supply chain dimensions of their organisation. Its purpose is to
equip participants with a highevel understanding of sustainability a®ll as exposure to some of

the best practical approaches to understanding critical social and environmental pressures, assessing
their impact on organisations, developing systems for responding creatively to them, and integrating
these systems into thei2 NB I YA T | A2y Q& 2 LDBeNbuisa i8 gdaptable/nost G NI G S 3
any level of waste manager, from the wer level up to research level, and the aim is to empower
participantsto convey to their executive/ line managers the business logic ofrgastistainability at

the coreof their strategy.

The Usadt initiative of eThekwini Metro promotes this course in support of building capacity
amongst municipalnd industrydecisionmakers around the significance and need for innovative
and sustainable aste beneficiation technologies.

AUSTRALIA

Australia, as in the UK, offeggialificationsin waste management as a discipline in its own right as
well asin the broader environmental field.
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Griffith University. Graduate Certificate in Waste Management

The Graduate Certificate in Waste Management is offered in external mode, which means that there
is no requirement for ortampus attendance. It takes 6 months fithe or 1 year partime (40

credit points). Students may enrol in the Graduate CertificateMaste management either in
Semester 1 (February) or Semester 2 (July).

The Graduate Certificate in Waste Management is unique because it is theroghamof its sort
offered in AustraliZf.

Students who have successfully completed the Graduate Cattifio Waste Management will be
permitted to continueinto the Master of Engineering offered by the Griffith School of Engineering.
This program isalso available to international students applying to study in Australia at Griffith
University.

University of Queensland: Industrial Wastewaterand Solid Waste Managemer@ourse™:

This course is run in tH&chool of Chemical Engineeriagy undergradiate level and covers the
design of sustainable technologies for liquidd solid waste management: conventiandomestic
wastewater treatment plants, sanitary landfiland destruction processes for hazardous wastes;
advanced reuse technologies, including wastewater nutrient removal, energy recovery from liquid
and solid wastes; product recovery from oily wastss)ventsand abattoir wastes.It is aimed at

third and final year engineering (particularnvironmental, civil and chemical engineering
studentswho have an interest in water, solid waste and environmental process technolégigmd
backgroundunderdanding of process engineering principles and basic chemisairy é&lvantage

Coursedescription:

e The delineation between solid waste and wastewater management is an operational
definition rather than a definition based on the waste itself. Landfillsineration and
tailings dams are all technologies that are clearly in the realm of solid waste, yet municipal
solid wastes and mining wastes contain free moisture that must be managed.

e Conversely, wastewater treatment plants receive waste that flowthrough the sewerage
system or directly from an industrial process. This waste will predominantly be water
contaminated by dissolved constituents, but this stream will also contain solids. In fact, the
basis of the treatment of domestic wastewater is to corvéie dissolved constituents to
microorganisms (biosolids) that can then be concentrated, separated and reused or disposed
of as a solid waste.

e With this in mind, the topics in this course have been broadly categorised along technology
lines rather than tle physical state of the waste stream.

18 http://www.griffith.edu.au/engineeringinformation-technology/engineering/programsourses/graduatecertificate-

wastemanagement
19 http://www.courses.ug.edu.au/student _section loader.php?section=1&profileld=46322
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Course structure:

5 contact hours per week:
¢ \Wastewater managementlelivered in semester weeks 1 to 6 inclusive
e Solid waste management: delivered in semester weeks 7 to 12 inclusive

NEW ZEALAND

EXITOndustry Trahing Organisatioff

EXITO was formed in 1996 to help companies in the extractive industries improve productivity and
performance through industry trainingt is fundedo @ Ay RdzAGNE |y R (KNP dJzZAK
Industry Training Fund which is administeredthg Tertiary Education CommissioFhere is also a
membership fee for companies engaging in industry training with EXEPOT Chelpsaround 4000

people each year work towards nationally recognised qualifications, increasing their skills and
knowledge tmough competencypased training' .

Most of the learning is done ethe-job, so employees are building competency while they are
working, which helps to meet the skilheeds of industry, leading to continual improvements in
productivity and performancelhey work in seven different industriedrilling; energyand chenical
plant; extractive gas petrochemical protective coatings andresourcerecovery

9-L¢hQad wS&az2daNOS wSO2@FSNE l-settdrshoFthe(Resbuvc@ Recovény?2 @S NJ
indugdry:
e TheComposting Qualification Pathwagffers a progression from Level 2 to Level 5,
covering Core Skills through to the management level National Diploma.
e TheResource Recovery and Zero Waste Qualification Pathwoifgrs a progression from
Level 3 to kvel 5, starting with Principles for Implementation, through to Operations and
the management level National Diploma at Level 5, which also offers an optional strand in
Cleaner Production.
e TheScrap Metal Recycling Qualification Pathwalffers a progredsn from Level 2 to Level
5, starting with Introductory Skills, followed by Operations, Administration and Nonferrous
Purchasing.
¢ TheSolid Waste Qualification Pathwagffers a progression from Core Skills at Level 2
through to Landfill Entry Control, Ldiill Operations and Landfill Management at Levels 3
and 4. Trainees caspecialise further by choosing strands specifically related to their role
and industry including Gas Extraction, Hazardous Waste, Leachate Removal and Tiphead
Control.
e TheHazardais Waste Qualification Pathwagffers a progression from Level 2 to Level 5,
covering skill development in Processing and Disposal.

EXITO provides administrative and financial support to companies who are committeeskalluny
their staff through industy training. Financial support is provided in the form of a rebate, on
completion of qualifications within their stated duratioff.he value of the rebate varies according to

0 http://exito.org.nz/

2 http://exito.org.nz/about
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the qualification signed into and theervice Level Agreemethiat EXITO has with the company.

UNITED STATES OF AMERICA
SWANA Solid Waste Management Association of North Améfica

SWANAis an approved training and continuing education provi@ed recogniseds the leading
source of information and training programs for solid wastefessionalsin the USA The
organisation haseventechnical divisions made up of professiondedicated tonetworking and
learning from colleaguesto keep abreast of new dev@dments in their respective fieldsEach
division is led by volunteers who work on everything from settingtéobnical sessionat their
division's annual symposium, to making sure that their voscesheard by elected officials.

SWANAcertifies its nembersby means ofa Certification Exam SWANA certificatioensures that
members are kept updatkwith the latest information,and affords themrmetworking opportunities
with fellow professionalgnd recognition in the workplace. Attending SWANA traimgjains credits
and CEUs for continuing professional developmémaining and certification inhe following
certificationdisciplines are offered:
Bioreactor and Leachate Recirculation Lafgdfi

e Constructionand Demolition Materials Management

e Transfer Station Systems

¢ MSW Collection Systems

e MSW Management Systems

e Recycling Systems

e Composting Programs

¢ Landfill Operations

¢ HHW/CESQG Collection Operations
SWANA Offers Three (3) Different Levels of fiztion:

e Certified Manager

o Certified Technical Associate

e Certified Inspector

INTERNATIONAL
International Solid Waste AssociatiohgWA?*

The International Solid Waste Associatiznan internationgl independent and noiprofit making
association, workig in the public interest tpromote and develop sustainable and professional
waste management worldwidelts objectives are to achieve:

e Efficiency in terms of environmental practice

e Social acceptability and efficiency in terms of economic viability

% hitp://swana.org/tabid/53/Default.aspx
2 http://swana.org/portals/Training/2012_TrainingBrochure Final.pdf
2 http://www.iswa.org/
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¢ Advarcement of waste management through education and training
e Support to developing countries through ISWA DevelopniRFogram
e Professionalism through its program on professional qualifications.

ISWA is the publisher of the dedicated waste management joumaste Managementand
Research, and keeps its members updatéth its publications and newsletters. It participates in
global waste research through igrkinggroups and it also manages a job exchange platform for its
members. There arden working grogps which providetechnical information and assistance,
undertake basic and applied researchpld professional meetings, andather and disseminat
information about solid waste managemien

e Working Group on Biological Treatment of Waste

e Working Group on @hate Change and Waste Management

e Working Group on Collection and Transportation Technology

e Working Group on Communication

e Working Group on Energy Recovery

e Working Group on Hazardous Waste

e Working Group on Healthcare Waste

¢ Working Group on Landfill

e WorkingGroup on Legal Issues

¢ Working Group on Recycling and Waste Minimisation

Regarding training in waste managemel8WA runs an International Waste Manager Certification
Program The program is designed to provide an internationaligcognized certificationfor
individual professional waste managers based on their academic achievements and their practical
work experience. This certification is awarded at four levels:

International

Advanced

Intermediate

Technical

Those that qualify are placed on a databaséclfHSWA manages.

ISWA maintains a Knowledge Base on its weBighat allows its members to access information on
e Conferencesnd workshops
o ISWApapers,reportsandguidelines
o ISWAprojects
e |ISWAworkinggroup material
e Reportsand aticles
e Trainingmaterial
e Videos
e \Webresources
e ISWApublications
¢ NonISWApublications

s http://www.iswa.org/en/525/knowledge base.html
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This is a very useful source of information. IWMS&adya member of this organisation.

3.6 Other initiatives

Several other initiatives have been identifiad potential models and expeenceto feed intothe
nextphase of this projectof determining the way forward for the waste HCD process.

3.6.1 Technology Innovation Agency (TIA)

The Technology Innovation Agendy¥1A), an agency of DS§a public entityandinnovation funder

It has inks to institutionswithin the National System of Innovation (INSuch asCSIR, HRSC and NRF
and universitiesto conduct research and bring about the development and growth of technological
industries in South AfricalL ! $2&vices includdnnovation Sils Development(ISD) technology
strategies and financial assistande terms of the NSITIA has a role to play with ISiile the NRF

is seen to hava role to play with HCD (universities)

There is a role for TIA funding to assist in bridging tiqe lsetween technical workplad&Dand the
HCD as providedt academic institutios. An example cited by TIpefs.com Dr Linda Godfreyjs
the caseof an aerospace companyhichfound that university graduates were not suitably skilled to
immediately amd productively enter their company The industryestablishedits own training
academy to bridgeniversitylearningwith the skills needed in thavorkplace. It involved training by
in-house engineers who were familiar with thmisiness and the problemsxgerienced. Similar
needs exist in the waste sectowhere practical experience is extremely important in the
development of a waste management professionalthoughthe agreedlevel of focus for this study
is on higher education HCD, it woulte usefulto keep this conceptin mind as aplatform for
exploring furthercore waste management skills and implementation modaliilreghe round of
consultationfollowing the present phase

3.6.2 Green Matters

Thereis aworkplacebasedup-skilling projectwhich addresses a twefold need for improving the

skills of technicians and professionals currently employediadiversityorganisations, and helping
improved A 2 RA @S NE& A { &bilitg thlEdvigeirelevaint/ar yffe@ive training to employeds.

has an onhe Organisational Strengthening Community Grdhat operates as a community of
practice around biodiversity issues.

The need for a vibrant community of practice around waste management has already been
identified by stakeholders (DST, 2012wo bodiesthat are currentlypartially fulfilling this roleare

the Institute of Waste Management of Southern Afrieghichis generallyregarded as being the
voice of the professional waste sectortire country, andthe national Department of Environment

in its hosting of the South African Waste Information Centre (SAWIG website as a source of
information on policy, laws ando some extentbeing a repository fowaste datafor the country
(www.sawic.org The approach by the biodiversity practitioners could be @ered as a way of
strengthening the role played by body such as thinstitute of Waste Management of Southern

Africa IWMSA in becoming a hub cé community of practice around waste management.
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3.6.3 WWFEnvironmental Leadershiprogram

The WWFSA Environmental LeadePsogramaims to support the developSy G 2F | Wy SgQ (
current and future leaders for the environment, conservation and natural resource management.
Theprogramis structured todevelop graduates through a mentoring proceisat bridges the gap
between their theoretical knowledge gaid at university and the experience that they need to
pursue their interests and careers in thrkplace There is a rigorous selection process to identify
the graduates. Eaadfraduateintern is then allocated a mentor and placed in a Wp¥dgramthat

suits their interests and career aspiratioriBhey are exposed to working within the organisational
mandate; managing work flow; developing relationships and communication skills; and building their
professional as opposed to technical competendt present there areseveninterns andseven
mentors under the guidance of a supervisor (P€&sm. Dr Glenda Raveahd the programis
funded by equal contributions from the corporate sector and an international foundation

3.6.4 Institute of WasteManagement ofSouthern Africa

The Institute of Waste Management of Southern Africa (IWMSA) has recently conducted research
through the Centre for Environmental Management (CEM) of the Naéf&st University (NWU) on

the feasibility and possible modalities available to theM®BA to establish quality assurance
arrangements for the waste management sector in South Africa.

Such a quality assurangeogramwould be established in collaboration with DEA, as well as with
institutions such as the South African Qualifications AuthdSAQA) to establish unit standards for

key qualifications; the South African National Accreditation System (SANAS), should any of the
guality assurance arrangements require formal SANAS accreditation; or the Southern African Auditor
and Training Ceriifation Association (SAATCA), should waste management auditors and training
service providers require to be certified.

This would enable IWMSA to ensure the quality of training service providers, the curricula of training
courses and continuing professial development in the waste management field.

4 CONCLUSIONS

The findings of the waste HCD audit can be summarized as follows:

w There are currently no diploma or degree qualifications purely concerned with waste
management at a tertiary level in Souttirica. Typically, waste management is addressed as part
of courses handling environmental studies; engineering, whether chemical, civil, mechanical or
environmental engineering; and, more indirectly, via faculties of social science and commerce
(environmental economics, management). This differs from what is found internationally, where
both dedicated waste qualifications and inclusion of waste courses in other qualifications are
evident (e.g. UK, Australia, New Zealand, USA).

w Internationally, there ge industry training organisations that coordinate, accredit and quality
assure waste management skills development where most of the learning is detie-b.
Employees are able to build competency while they are working, which helps to meet tee skill
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needs of industry, leading to continual improvements in productivity and performance (e.g. UK,
USA, New Zealand). Despite being at a lower NQF level than is the focus of this study, the
current South African unit standards for waste management that faider broader
environmental practice qualifications would form part of a waste learning pathway that would
prepare students for postgraduate study.

w ¢tKSNBE Aa | ySSR F2NJ I RRAGAZ2YIf Sy3aAySSNAy3a:
RDI. This includes laboratory facilities with specialised technicians.
W {1Aff& NBIdzA NER T 2iNdrelisgyoRing linteres? iy redeadddd inty thei 2 y f &

socioeconomic aspects of the waste sector, particularly around modaliesustainable job
creation and poverty alleviationThis speaks to the @ansdisciplinary opportunities available in
the waste sectorand the need to havemultiple departments contributing towards the
development of waste courses and competencies.

w A strong need was also identified for waste practitioners to have a holistic understanding of
environmental economics, business and social sciences. A multidisciplinary waste management
centre would be best positioned to offer pogiraduate level waste HCD and to foster the
potential for exponential progress in waste RDI.

w There is a need for postgraduate students to be able to undertake their studies on a part time
basis. Structuring of postgradigdlearning should accommodate péitne study and could draw
on examples of successful models that range from short intensive courses; to combinations of
block contact sessions/modules of varying duration and frequency interspersed with assignments
and research projects; to a fullffedged distance learning format.

w The CIWM, as professional statutory body for the waste industry in the UK, can accredit formal
gualifications and academic courses, while SWANA in the USA certifies its members by means of
a Certification Exam, ensuring continued professional development. Currently in South Africa
there is little involvement in formal tertiary level skills developmenbgrans by industry and
waste sector associations, unlike international organisations (CI\BWANA, ISWA), although
the opportunity is believed to exist in South Africa too.

w L2a{! A& SELX2NAYy3 (G(KS FTSIraroAaftArde 2F 0S02Y
waste sector, where it could advance the professionalisation of thetevindustry, taking its
membership and training initiatives to the next level, following suit with the CIWM in the UK.

w To accelerate innovation, mentorship and practical experience are needed to bridge the gap
between highly theoretical knowledge adged at a tertiary institution and the acquisition of
practical experience in the workplace. There are several successful examples of qualifications
structured to accommodate this interface, as discussed under Section 3.3.

w ¢ KSNB A& htereStNipidriesfidy whisk: deShindialiidé to/minimise or beneficiate
waste economically; sustainable management of resources and energy (e.g. biotechnology,
wasteto-energy); and the socieconomic aspects of managing waste, particularly at community
level.

w Funding was identified as the most pressing challenge hampering waste research and
development. A large majority of the questionnaire respondents indicated that they had to fund
their learningprograns and research partly or wholly through their owNdb 0 KSA NJ 2 NHI Yy A &
resources. With the current limited investment in waste research in South Africa, the
development of a national waste R&D strategy is imperative to ensure that available resources
are distributed toaddress key research priorities government, industry and society in a
sufficiently focused and systematic way.
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w Inadequate leadership and support from more senior echelons within organisations or
I32PSNYYSyild RSLINIYSyida FSIFGdNBR KAIK 2#his i KS NB
is seen by respondents as a symptom of the current lack of a national waste R&D strategy to
guide research and research investment. Leadership in the public sector is crucial for successful
implementation of policy to drive research, new productsygesses and markets, i.e. the green
economy. This is unlikely to be achieved unless decisiakers themselves have a sound
knowledge and appreciation of waste management and the opportunities it provides.

w The modalities considered for HCD for inntima in waste R&D should deliver professional waste
Managers, via recognised learning pathways, who hold appropriate qualifications and
certification in waste management.

l'd GKS aSO2yR O2yadzZ GFrGABS 62N)] aK2L)shoyhowtirddzad H

build on current academic systems and determine the most effective ways to grow a critical mass of

skilled, innovative thinkers to steer traditional waste management towards more sustainabte, pro

active waste beneficiation and resource manageainelhe details of current waste HCD initiatives in

SA listed in this report form an essential backdrop to the current discussions around existing

capacity, as well as modalities to achieve these aims, such as uniyeEmans, research chairs,

studentships, internships and centres of excellence.
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APPENDIX 1: QUESTIONNAIRE

QUESTIONS FOR INDIVIDUALS

1 This section is ab¥®UR OWN SCIENTIFIC AND WASTE MANAGEMEN@aROBdsEEally an extract from your CV. T
information will be entered into the National Research Database and will form the basis for further commDS&iTadio be
yourself on waste mamagat education and/or reseatated matters

1.1 Name:
1.2  Surname:
1.3 ID:

1.4 Gender:

1.5 Population Group:

1.6  Highest Qualification:

1.7  Year Obtained:

1.8 Contachumber (Landline):
1.9 Mobile:

1.10 Fax:

1.11 Email:

1.12 Are you currently registered for study at a Higher Education Institution?: Yes No
1.13 If registered, which degree are you pufgdriibg th)
1.14 How many years until graduation (ideally)? #
1.15 Where are you registered? (Write in)
1.16 Name of your institution (employer):
1.17 Type of institution: (please tick)

e University

e FET College

e  Private Trainipgovider

e Research Council

e Industry

e Consultancy
e NGO

e CBO

e  Government department
e Municipality
e  Other (please specify)

1.18 Please specify the Unit, Department or Section within the institutiemerdrapoyed

1.19 Please identify your role within your institution (choose one or more)
Researcher
Lecturer / Instructor
Consultant
Scientist / Technologist / Engineer
Manager
Educational Course Designer
Advisor / Mentor
Student (drop down list if student is selected)
e PostDoc
e PhD
e Masters
e Honours
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e Degree

e  Other (please specify)

Please indicate the types and numbers of your researchoolutiist&/the last 7 years

Books| #

Published Pape

Patents|

Licenceq

IP disclosures (e.g. software programs, mod

Keynote address

Conference papers / presenta

H| | || H| H | H®

Waste Management modules/co

Cther (specify)

In order to do a gap analysis, DST needs to understand the current situation regarding South African waste manage
education and/or researatlated skills (people), infrastructure (e.g. facilities) and technologadaligeand capacity. The
following questions relate to this need.

Please provide a few keywords that describe your specific skill / expertise (e.g. waste manager; enviraronemgataicien
management practitioner; engineer;pfmof@ssional; technologist; researcher; environmental educator; business prol

Please provide a few keywords that relate to the specific technologies, facilities, methodologies that yion aseé/oryour
researcfe.g. cleaner production/ lean work practices, recycling, waste treatment, materials and/or energy recetery,

Please provide a title and a few keywords on your education and/or research programmes aligy@ssddotwaste ma
Existing Education and/or Reseach Programmes

Potential Future Education and/or Research Programmes

Are any of your programmes accredited with any body/ies? If so, please provide details.

Demographics of your education and/or research team/s:
Please indicate the demographic spread and number of people that you involve in your Wataéel @dagatiemand/or
research activities

Population Group (In alphabdéc)o Gender

M F

Black

Chinese

Coloured

Indian

White

Total (gender)
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5.2 | Nationality
South African
African

Other

6 What is the spread of education and/or resdargls@wmces you receive? Please distribute as a % and ensure that it tote
Dept of Science and Technology (DST)

Dept of Water Affairs and Forestry (DWAF)
Dept Environmental Affairs and Tourism (DEAT)
Dept of Education (DoE)

National Research Foundation (NRF)

Water Research Commission (WRC)

SETA funding

Municipal funding

Internal institutional funds (own funds)

Industry

International funding (please specify below)
Other (please spgdielow)

Please type in relevant specifics

7 Please elaborate on any lost opportunities with regard to the sourcing of funding, joint education and/ati@sézitittioes
you are aware of.

8 Which of the following Education and/or Research Themes are relevant to your work?

Theme Currently Planned Indicate
specific
areas (if
possible)

Waste management projections and planning (waste quantities, types, mod
use)

Waste management technology (storage, collection, transport, transfer, treat
processing, disposal systems)

Impacts of waste management activities (biophysical, social, economic e.qg.:
quality; air quality; land contaminationahdai#tiety; aesthetics)

Risk and Uncertainty

Vulnerability and daptation (e.gestmriomic aspects of waste management, ec
aspects)

Mitigation/technological interventions

Cleaner Development Mechanisms (CDMs)

Materials and/or energy recovery

Policy/decisignaking

None

Other (specify)

9 Please provide info (or a few keywords) relating to your education and/or research partners involved in wastd manag
91  Local (South Africa)

9.2  Regional (Southern Africa)

9.3 Continental (Africa)
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14
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International

Other

What challenges / frustrations do you commonly experience in yoettucatiediated/or research environment?
Funding

Lack of information

Lack of awareness

Human resource capacity issues (skills)

Enabling environment? e.g government policy
Facilities e.g training and research institutions
Inefficient processes and procedures ("Red Tape")
Inadequate leadership and support

Other please specify

Please ignore the following 4 questions if you completed the questionnaire for INSTITUTIONS

What specifictions do you suggest can be taken to address these issues? (Provide specifics or just keywords)

What kind of opportunities do you foresee for waste management education and/or research in South Africa?

What would you recontrt@ndone to create a more suitable national education and/or research environment for an ef
waste management challenges?

Would you be prepared to participate in a futtlasedshirveys, faodace discussionsfecus workshops to obtain more det
issues that you have raised?
Choose YES or NO

Thank you for participating in this important national survey.

Please feel free to complete the survey on INSTITUTIONAL capabilitiemand capacity

Please pass this survey on within your own networks

CONTACT: ROSEMARY LOMBARD: rosemary@icando.co.za, Cell 076 312 9069, Fax 031 7633664.
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QUESTIONS FOR RESEARCH INSTITUTIONS

1 This section is about yoEDUCATION/RESEARGISTITUTIOMhe information will be entered into the National Reseal
Database and will form the basis for further communication between the DST and your institution on waste manage
education and research related matters

1.1 Representative's mam

1.2  Representative's surname:

1.3  Position/ role in the institution:
1.4  Contact number (Landline):

1.5 Mobile:
1.6 Fax:
1.7 Email:

1.8  Name of your insi@tnt(employer):
1.9 Type of institution: (please tick)

e University

e FET College

e  Private Training provider

e Research Council

e Industry

e Consultancy
e NGO

e CBO

e Nat/ProGovernment department
e  Municipality
e  Other (please specify)

1.10 Please specify the Unit, Department or Section within the Institution where you are employed

1.11 Please indicate the types and msiobsaste management courses/ research outputs / products delivered by your inst
average per year

Books

Published Pape|

Patentg

Licenceg

IP disclosures (e.g. software programs, mod
Keynote addressg

Conference papers / presenta

WM modules/cours

| H| | H| H| B

Other (specify)

To do a gap analysis, DST needs to understand the current South African situation regarding wastet maneaf@nend researc
related skills (people), infrastructure (e.g. facilities) and technological capability and capacity. The followinglate shiohis
need.

2 Please provide a few keywords that describe the disciplinesétessvatigrpyour institution that align to waste manage
education and research

3 Please provide a few keywords that relate to the specific technologies, facilitie
availabile for training or research at yournn@&ituteaner production/lean work
practices, recycling, waste treatment, materials and/or energy recovery, waste
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4 Demographics:
Please indicate the demographic spread and number of peogtieuitioyotnainare
involved in waste manageneated education and/or research activities
Gender Population Group
M F Black | Chinese| Coloured| Indian| White

Researchers

Lecturers / Instructors

Students doing RhD

Students doing MScs

Students doing Honours
Undergraduates

Research support staff (Lab technicians)
Research Technologists

FET learners

Totals,

5 What is the spread of education and/or research funding sources for your institution? Please distribute & go%land
100%

Dept of Science and Technology (DST)

Dept of Water Affairs and ForestARDW

Dept Environmental Affairs and Tourism (DEAT)
Dept of Education (DoE)

National Research Foundation (NRF)

Water Research Commission (WRC)

SETA funding

Municipal funding

Internal Ingitional Funds

Industry

International funding (please specify below)
Other (please specify below)

Please type in relevant specifics

6 Please elaborate on any lost oppestwith regard to the sourcing of funding, joint education and/or research or collab
initiatives of which you are aware.

7 Which of the following waste management themes are relevant to your institution's educelictrated)g? resear
Theme Currently| Planned| Indicate specifig
areas (if poss.)

Waste management projections and planning (wx
guantities, types, modelling, energy use)

Waste management technology (storage, collecti
transport, transfeeatment, processing, disposal
systems)

Impacts of waste management activities (biophysg
social, economic e.g.: groundwater quality; air qu
land contamination; health and safety; aesthetics|
Risk and uncertainty

Vulnerability and adaptation (e.gesociomic aspect
of waste management, ecological aspects)
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Mitigation/technological interventions
Cleaner Development Mechanisms (CDMs)
Materials and/or energy recovery
Polcy/decisiemaking

None

Other (specify)

8 Please provide info (or a few keywords) relating to your institution's education and/or research partneeniamyemedtin
education cesearch.
8.1 Local (South Africa)

8.2  Regional (Southern Africa)

8.3  Continental (Africa)

8.4 International

8.5  Other

9 What challenges/frustrations do educators and/or researchers commonly experience at your institution?
Funding

Lack of information

Lack of awareness

Lack of experienced people

Difficultot attract students

Enabling environment? e.g government policy
Facilities (please be specific)

Inefficient processes and procedures ("Red Tape
Inadequate leadership and support

Other (type in below)

Please type in relevant specifics

Please ignore the following 4 questions if you have completed the questionnaire for INDIVIDUALS

10  What specific actions do you suggest can be taken to address th@zmisde specifics or just keywords)

11 What kind of opportunities do you foresee for waste management education and/or research in South Africa?

12 What would you recommend be done to create a more snabbttunation and/or research environment for an effective
to waste management challenges?
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Would you be prepared to participate in a fudtiesedeairveys, faodace discussions or focus workshops to otealataib
on issues that you have raised?

Choose YES or NO

Thank you for participating in this important national survey.
Please feel free to complete the survey for INDIVIDUALS too.
Please pass this survey on to your awerkset

CONTACT: ROSEMARY LOMBARD: rosemary@icando.co.za, Cell 076 312 9069, Fax 031 7633
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APPENDIX 2: TABLE OF TERTIARY INSTITUTIONS OFFERING WASRH.ATED PROGRAMMES

List of Waste Managemeimelated courses at UniversiBan South Africalnformation not available at time of publication has been indicated.

Traditional universities

Institution Faculty/CoIIegd Department Course/ Course |Undergrad Postgrad Contact Description
/Unit Programme/ length
Research Topics
University of Cape [Engineering anq Chemical WM and Recycling 4" year BSc |Masters Prof Harro von http://www.ebe.uct.ac.za/d
Town Built Engineering  |Module (Chem Eng) Blottnitz epartments/chemeng/
Environment
Sustainable Urban
Systems
Research programme
on Energy from Waste
via Biogas
University of Cape [Science Dept of Env & |Sustainability 36 credits |BSc Level 7 Assoc. Prof. Merle|http://www.egs.uct.ac.za/
Town Geographical Sowman
Science
University of Cape [Science Dept of Env & |Env Management lyr Honours Leve Dr P Anderson http://www.egs.uct.ac.za/
Town Geographical 160 8
Science
University of Cape [Science Dept of Env & |Env Management 2yrs Masters Dr P Anderson http://www.egs.uct.ac.za/
Town Geographical 180
Science credits
University of Cape |Science Dept of Env & |Environment, Society |2 yrs M Phil Dr P Anderson http://www.egs.uct.ac.za/
Town Geographical [and Sustainability 180 Coursework
Science credits and dissertn
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Institution Faculty/CoIIegd Department Course/ Course |Undergrad Postgrad Contact Description
/Unit Programme/ length
Research Topics
University of Cape |Science Dept of Env & |Others as well Masters Dr P Anderson http://www.egs.uctac.za/
Town Geographical
Science
University of Cape |Science Environmental |Research Assoc. Prof. Merle | http://www.eeu.org.za
Town Evaluation Unit Sowman
University of Fort |Faculty of FOSST INFORMATION NOT Thozama Dyonase http://www.fosst-
Hare Science & Discovery AVAILABLE AT TIME Youth de.ufh.ac.za/
Agriculture Centre PUBLIBTION Service
School of Volunteer
Science &
Technology
University of the  |[Economic and INFORMATION NOT INFORMATION |INFORMATION NOT
Free State Management AVAILABLE AT TIME NOT AVAILABLE jAVAILABLE AT TIME OF
Sciences PUBICATION TIME OF PUBLICATION
PUBLICATION
University of the  [Natural and Centre for Environmental 2 years; Course Prof Maitland INFORMATION NOT
Free State Agricultural Environmental |Management Part time Masters and |Seaman AVAILABLE AT TIME OF
Sciences Management study mini Marthie Kemp ~ |PUBLICATION
possible dissertation
University of the Environmental INFORMATION NOT
Free State Geography (4364) 49 AVAILABLE AT TIME OF
PUBLICATION
University of Economics Economis Sustainable Resource 16 credits Honours level Optional module in 128
KwaZuluNatal Usage in SA credit honours programme
University of Engineering Chemical Pdlution Research Research Prof Chris Buckley| Currently all WM related
KwaZuleNatal (Chem Eng) |Engineering  |Group based qualifications are research
Masters based; courses for post
qualification: grads are being designed
PhD
University of Engineering Civil Coursework Masters i Research Prof Cristina Trois
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Institution Faculty/CoIIegd Department Course/ Course |Undergrad Postgrad Contact Description
/Unit Programme/ length
Research Topics
KwaZuluNatal (Civ Eng) Engineering Environmental projects on | (coordinator)
Engineering WM

University of College of Geography INFORMATION NOT |3 year BSc Geog an{Honours Prof Brij Maharaj |http:/ses.ukzn.ac.za/Geoq!
KwaZuluNatal Agriculture, AVAILABLE AT TIME Env Science phy.aspx

Engineering an PUBLICATION INFORMATION NOT

gflAegﬁsl;ltSucrg(ljo AVAILABLE AT TIME OF

’ PUBLICATION

Earth and

Environmental

Sciences
University of Science and |Dept of Geog |Solid waste 3%yr BSc Ms Josephine http://www.ul.ac.za/index.p
Limpopo Agriculture, and Env Studiemanagement module Letsoalo hp?Entity=agri_geo_enviro

School of

Agrialltural and

Env Sciences
University of Science and  |Geography and Solid waste Honours Ms Josephine http://www.ul.ac.zal/index.p
Limpopo Agriculture, Environmental |management module Letsoalo hp?Entity=agri_geo_enviro

School of studies Staff

Agricultural and

Env Sciences
North-West Centre for Integrated Waste 2 Short Mr Theunis Meyer | http://www.nwu.ac.za/p-
University Environmental |Managemen courses Ms Claudine Roos|cenm/index.html

Management for WM

University of Natural and Geography INFORMATION NOT Prof Hannes INFORMATION NOT
Pretoria Agrialtural AVAILABLE AT TIME Rautenbach AVAILABLE AT TIME OF

SciencesSchool PUBLICATION PUBLICATION

of Geography,

Geoinformatics

and

Meteorology
University of Engineering, th¢ Town & INFORMATION NOT Jacques du Toit |INFORMATION NOT
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Institution Faculty/CoIIegd Department Course/ Course |Undergrad Postgrad Contact Description
/Unit Programme/ length
Research Topics
Pretoria Built Regional AVAILABLE AT TIME AVAILABLET TIME OF
Environment  |Planning PUBLICATION PUBLICATION
and Information
Technology
School for the
Built
Environment
University of Natural and Zoology and |Coursework and Graduate http://www.up.ac.zal/centre
Pretoria Agricultural Entomology |research degrees training environmentaistudies
SciencesCentre Env Economics programme Multidisciplinary masters
for Life Cgle Assessment with CEUIEES
Environmental Env Business internship
Studies
University of Natural and Department of [INFORMATION NOT Ghian du Toit http://www.up.ac.za/
Pretoria Agricultural Agriculture AVAILABLE AT TIME
Sciences PUBLICATION
Rhodes University [Rhodes Institute of Research in Training of  |Keith Cowan The research focus of EBR
Research and |Environmental |bioremediation and postgrads has targeted the
Scholarship Biotechnology |biotechnology And research advancement of
Entities Research Unit sustainability through
http://www.ru. TSR Ee s
beneficiation of saline,
ac.za/ebru/abo domestic and industrial
utebru wastewater for high value
products and bigfuels, and
the exploitation ofsolid
waste for use in agriculture
and industry.
Rhodes University |[Env Education |Environmental |Resarch Research Prof Heila Sisitka |Social change processes w

Learning
Research
Centre Murray
& Roberts Chai

an emphasis on educationg
quality and curriculum
transformation; educational
responses to poverty, risk

and vulnerability; and critice
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Institution

Faculty/CoIIegd

Department
/Unit

Course/
Programme/
Research Topics

Course
length

Undergrad

Postgrad

Contact

Description

of
Environmental
Education and
Sustainability

research methodologies.

Research into learning
pathways

Part time courses based on
contact time and
independent study and
assignments.

Rhodes University

Rhodes Busines
School

Environmental
Economics

Certificate in
Environmental
Economics

Short
course

L9
http:/imwww.r
u.ac.za/busing
ssschool/abol
tus/

Ms Nicole Craig
Phone: 046603
8852/8617 or 046
603 8617

Fax: 046603 8613
Email:
n.craig@ru.ac.za

The course aims to
introduce environmental
practitioners and business
managers to

the integration of
envionmental concerns,
management and economi
issues. The

course will cover the
fundamental concepts of
economics, benefitost
analysis,

environmental economic
impact analysis, valuation ¢
natural resources, as well g
the economic implications ¢
pollution, waste and water
management.

Rhodes University

Commerce

Environmental
Economics

3 yr course Env Ecoq

ECO 317
ENVIRONME
TAL
ECONOMICS

* Scope and
development
of
environmenta

| economics
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Institution Faculty/CoIIegd Department Course/ Course |Undergrad Postgrad Contact Description
/Unit Programme/ length
Research Topics
* A madel of
the economy
and the
environment
* The
economics of
pollution
* Measuring
economic
impacts on
the
environment
* Resource
economics
* Sustainable
development
* |ssues and
applications
University of Arts and Social | Dept of Research Postgrad Heidi Prozesky |Research ito stakeholder
Stellenbosch Sciences Sociology and research perceptions of various
Social environmental and
Anthropology cor:servatilgin i_ssues_,, suti_h g
water quality, Invasive allen
LIRS specie(;, eC())/system service
Centre for sustainable natural resourc
Excellence for management, rural
Invasion Biolog livelihoods, and human
(CiB) impacts on biodiversity
University of Engineering INFORMATIONINFORMATION NOT INFORMATION NOT
Stellenbosch NOT AVAILABI AVAILABLE AT TIME AVAILABLE AT TIME OF
AT TIME OF |PUBLICATION PUBLICATION
PUBLICATION
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Institution

Faculty/CoIIegd

Department
/Unit

Course/
Programme/
Research Topics

Course
length

Undergrad

Postgrad

Contact

Description

University of the |Community and Dept of Social |Research Ms Rinie Schenk |Works on_research in
Western Cape Health Science |Work tandem with UJ Departmen
of Economics
University of the |Science Dept of Prof Leslie Petrik |Ash handling and disposal,
Western Cape Chemistry: sustainable salt sinks, acid
Environmental mine drainage treatment;
Nanoscience metals recovery from waste
zeolite production from ash
geopolymer production;
biodiesel production from
waste cooking oil; catalysts
for flue gas treatment; bring
treatment; etc
University of the Research Head: Research |[INFORMATION NOT
Western Cape Office AVAILABLE AT TIME OF
e PUBLICATION
And several others
University of the  [Sciences, BMW Chair of Coleen Vogel INFORMATION NOT
Witwatersrand Engineering an( Sustainability and several others|AVAILABLE AT TIME OF
Techno|ogy PUBLICATION
School of
Geography,
Archaeology an
Env Studies
University of the |Sciences, Dr Emma Archer [INFORMATION NOT
Witwatersrand Engineering an( AVAILABLE AT TIME OF
Techno|ogy PUBLICATION
School of
Geography,
Archaeology an
Env Studies
University of the  |[Engineering an¢ Centre of Prof Lesley Cornis|INFORMATION NOT
Witwatersrand the Built Excellence in AVAILABLE AT TIME OF
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Institution Faculty/CoIIegd Department Course/ Course |Undergrad Postgrad Contact Description
/Unit Programme/ length
Research Topics
Environment | Strong PUBLICATION
Materials
University of the |Humanities, FRC Brendan INFORMATION NOT
Witwatersrand School of Barnes AVAILABLE AT TIME OF
e S PUBLICATION
Community
Development
University of the  [Humanities, Education Director Wozani Block; WM11
Witwatersrand School of Policy Unit Peliwe Lolwana |University of the
Education Witwatersrand
27 St. Andrews Road,
Parktown, 2193,
Johannesbrg, Gauteng,
South Africa
Tel: +27 (0) 11 717 3076/
3355
www.wits.ac.za
Comprehensive universities
Institution Faculty/College  School |Departm Course/ Course Undergrad |Posgrad Contact Description
ent/Unit Programme/ length
Research Topics
University of Science Geog, Env |Env Management Thea Schoeman |Research
Johannesburg Managemer| Geography Some waste issues in courseg
t and Energy
Studies
University of Science Geography |Energy Studies cours{2yrs Honours Associate Part time study.
Johannesburg Env Energy ProfessorJohn
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Institution Faculty/College  School |Departm Course/ Course Undergrad |Posgrad Contact Description

ent/Unit Programme/ length

Research Topics

Managemer Studies Ledger

t and Energy honours

Studies course

Postgraduat
e degree
University of Economic and Economics |Development Masters Kotie Viljoen Researclg links with Rini
Johannesburg Financial and economics Scheman UWC
Sciences Econometrig

s
Nelson Mandela |[INFORMATION Admin INFORMATION NOT Director of INFORMATION NOT AVAILA
Metropolitan NOT AVAILABL AVAILABLE AT TIME Research AT TIME OF PUBLICATION
University AT TIME OF PUBLICATION Managementg

PUBLICATION Dr Pieter van
Breda
University of South|Science College of |Dept of Env|Env Management ang Honours Roelien du Pless|Distance learning waste is
Africa Agriculture |Science Env Science indirectly included
and Env Integrated Environmental
Sciences: Research Management
Impact Mitigation &
Management

Integrated Environmental
Management Systems &
Auditing

Ecological &ocial Impact
Assessment

Environmental Risk Assessmg
and Management
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Institution

Faculty/College

School

Departm
ent/Unit

Course/
Programme/

Research Topics

Course
length

Undergrad

Posgrad

Contact

Description

Fundamentals of
Environmental Science
Environmental Remote Sensir
and Modelling

Ecotoxicology

Conservation Ecology
Research Methodology
Project Management
Community engagement
projectsat schools

University of South
Africa

College of
Science,
Engineering anc
Technology

School of
Engineering

Mechanical
and
Industrial
Engineering

INFORMAION NOT
AVAILABLE AT TIME
PUBLICATION

Chair of
Department Prof
Moses Strydom

Jaco from NECSA informed th
Prof Strydom is wanting to pul
together a MSc on plasma
technology in the engineering
department. Jaco has been
doing research at NECSA bie
use of plasma technology in tk
waste sector, and already the
have a few patents around it.
They have developed togethe
with WITS the technology to
use waste as a feed source fo
the production of diesel.

University of Vendz

School of
Environment
al Sciences

Geography
and Gee
Information
Sciences

INFORMATION NOT
AVAILABLE AT TIME
PUBLICATION

VirginiaMudau

http://www.univen.ac.za/envir
onmental_sciences/dep_geog
phy_geo_sciences.html

University of Vends

at the

Department

INFORMATION NOT

Dr Mugera

Course cods fromERM 4740
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Institution Faculty/College  School |Departm Course/ Course Undergrad |Posgrad Contact Description
ent/Unit Programme/ length
Research Topics
University of| Ecology and AVAILABLE AT TIME Wilson Gitari to ERM 5740 relating to waste
Venda wher¢ Resource |PUBLICATION management
my Colleagu Managemer
is involved int
delivery of
University of VendgScience, School of |Dept of INFORMATION NOT Dr David Tenarw|Renewable Energy
Engineering & [Mathematicg Physics AVAILABLE AT TIME Technologies and Rural
Technology | and Natura PUBLICATION Sustainable development,
Sciences Climate Change and Carbon
Trading.
Walter Sisulu Admin INFORMATION NOT Vice Chancellor, INFORMATION NOT AVAILA
University AVAILABLET TIME O Research AT TIME OF PUBLICATION
PUBLICATION Administrator,
Vice Principal
Academic Affairs
Interim Director
Research,
Research
Secretary
Walter Sisulu Science, INFORMATION NOT Executive Dean
University Engineering an( AVAILABLE AT TIME gg‘?‘fgscznd”e P
Technology PUBLICATION Secretary
Nancy Njoli
Tel: 043 709 4008
Fax: 043 726 3050
Walter Sisulu Sciences, School Of INFORMATION NOT Professor ND
University Engineering an¢Applied And AVAILABLE AT TIME Jumbam
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Institution Faculty/College  School |Departm Course/ Course Undergrad |Posgrad Contact Description
ent/Unit Programme/ length
Research Topics
Technology Environment PUBLICATION
al Sciences
Walter Sisulu WSUCentre INFORMATION NOT Professor Peggy
University for Rural AVAILABLE AT TIME Nomfundo
Developmen PUBLICATION Luswazi
and The Director: Centre
Council for for Rual
Scientific an Development
Industrial Business: +27 (0
Research 47 537 0179/
(CSIR) Fax: +27 (0) 47
537 0177
Mobile: +27 (0)
83 446 0077 /
+27 (0) 76 404
7156
University of Admin INFORMATION NOT Chief Research [INFORMATION NOT AVAILA
Zululand AVAILABLE AT TI@E Admin Officer M9AT TIME OF PUBLICATION
PUBLICATION Daniella Viljoen
University of Science and Dept of INFORMATION NOT Prof J A Kolawol¢Biotechnology course find out
Zululand Agriculture Chemistry? |AVAILABLE AT TIME more
PUBLICATION
University of Science and Geog and |[INFORMATIONOT INFORMATION NOT AVAILA
Zululand Agriculture Env AVAILABLE AT TIME AT TIME OF PUBLICATION
Science? |PUBLICATION
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Universities of Technology

Institution Faculty | Department Course/ Course Under Postgrad Contact Description
/Unit Programme length grad
/Research
Cape Peninsula  |Engineering |Engineering: |Course Research Prof Daniel lkhu |Conversion of solid waste and landfill gi
University of Chemical envisaged Omoregbe to energy
Technology
Cape Peninsula  |Applied Environmental |National FultTime: |2" year Cape Town Environmental Healthractitioners (EHPs
University of Sciences Health (old?) |Diploma: Env |Three years|Environme Contact: Faculty |are committed to improving
Technology Health ntal Office environmental and occupational health.
Pollution: Telephone: +27 | The task of the EHP is determined by
Waste & +21 460 3153 legislation and includes the following:
Water 2 Fax: +27 +21 460 |Industrial, commercial and housing
3217 development; safe water supply; food
Email: safety; occupationdhealth and safety;
vanwykl@cput.ac.3 pollution control (air, water, soail,
a radiation and environmental noise
Cape Town pollution); disease control; health
Contact: Ms surveillance; research; health promotior
Vuyokazi Ntapane|and community development; waste
Telephone: +27 | management; pest control; transport
+21 460 9068 safety; public reldbns; as well as accide|
Fax: +27 +21 460 |and disaster control.
3905
Email:
ntapanev@cput.ag
za
Cape Peninsula  |Applied Environmental |CGourses in Vuyokazi Ntapane|Waste disposal (by enforcing waste
University of Sciences and Environmenal +27 21 460 9068 |legislation).
Technology Occupational |Health and Fax: +27 21 460
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Institution Faculty | Department Course/ Course Under Postgrad Contact Description
/Unit Programme length grad
/Research
Studiegnew?) |Environmental 9193
Management Email:
(including ntapanev@cput.ag
National za
Diploma,
BTech, MTech
and DTech).
Central University |Health and |School of N. Dip. / B. 2" year Dr Hester Roberts |Upon successful completion of the first
of Technology Environmental| Agriculture and| Tech.: Environme three years of study students @aawarded
Sciences Env Sciences |Environmental ntal the National Diploma. After successful
Health Pollution: completion of the National Diploma the
N. Dip.: three Waste and student must undergo a year compulsot
years fulitime / Water Il community service. They can then qua
B. Tech. once to enrol for a fourth year of study to
the student 4" year obtain the B. Tech. degree followed by
completed the Waste the M. Tech. and D. Tech. degrees.
National Managem
Diploma (one ent IV
year fulltime or
two or more
years paritime)
Central University |[Engineering |School of Civil
of Technology and Engineering an|
Information | Built
Technology |Environment

Central University
of Technology

Sustainable
Development

Project

Sustainable
Development
Project

Prof G Jordaan

INFORMATION NOT AVAILABLE AT T
OF PUBLICATION yet

51


http://www.cut.ac.za/
http://www.cut.ac.za/
http://www.cut.ac.za/
http://www.cut.ac.za/
http://www.cut.ac.za/
http://www.cut.ac.za/

A National WstelnnovationProgramfor South Africa: Phase 1 Status Quo Assessment

Institution Faculty | Department Course/ Course Under Postgrad Contact Description
/Unit Programme length grad
/Research
Durban University |Engineering |Civil B Tech Eng Ci\j1 year but |Compulsor Head of DeptMr Y | This instructional programme has a
of Technology and the Built |Engineering an must have |y modules M Vawda minimum duration of two (2)
Environment |Surveying completed [SWMT411 Secretary: Ms |semesters if undertaken on a ftithe
(FEBE) the ** Solid Pauline Stel basis or four (4) semesters if
requirement| Waste Telephone No: 03|undertaken on a paitime or block
s for the Managem 373 2224 basis and may be offered in six
National ent IV Fax No: 031 373 |specialist options |
Diploma: (Module 1 2816
Engineering| Theory) L7 Executive Dean
Ciul SWMT421,
or the Solid Prof Theo Andrew
National Waste Telephone No :
Higher Managem 031 373 2762
Diploma: ent IV Fax No : 031373
Civil (Module 2 2668
Engineering|Project) L7
or
equivalent
Durban University |Applied Heah | Community National 3or In2%r |M Tech: All departmental |Environmental Health (EHpmprises
of Technology Sciences Health Studies:|Diploma extended |3 year: |Environmental queries to: Dr those aspects of human health, (includi
Environmental |Environmental |option of 4 |Environme | Health Poovie Reddy the quality of life), that are determined &
Health Health years ntal Poll |Research Secretary: Mrs |physical, chemical, biological, social ani
Waste & |dissertation [Anusha psychesocial factors in the environment
Water Il Karamchand It also refers to the theory and practice |
Level 6 Tel No: 034373 |ascertaining, correcting, cordlling,
2696 minimising and preventing those factorg
B Tech: Additional 1|In 4" year: Fax No: 03B73 |in the environment that can potentially
Environmental |year Optional 2038 adversely affect the health of present ar
Health module: Location of future generations.
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Institution Faculty | Department Course/ Course Under Postgrad Contact Description
/Unit Programme length grad
/Research
Waste Department:
Managem Room 220 TheEH scope of practice includes:
ent 4, Mansfield Buildingje  Water pollution control
Level 7 Ritson Campus |e Waste management
All Faculty queries|® Health surveillance of preises
to: Mr. Vikesh e Surveillance and prevention of
Singh communicable diseases
Faculty officer: * Vec'.[or ] .
e Environmental pollution control
TelNo: 038373 |, Occupational health and safety
2701 e Port health
Fax No: 03B73
2407
Executive Dean:
Prof T Puckree
Tel No: 03873
2704
Fax No: 03B73
2407
Durban University Institute for Research Director: Prof Faiz§ Research projects are selected and
of Technology Water and waste water; |Bux designed in close consultation with
Wastewater Industrial industrial partners. Projects are mainly
Technology wastes aimed at helping industriemaintain

acceptable levels of effluent discharges
thus reducing negative environmental

impact and commercialisation of produc
generated from waste streams.
The focus of research at IWWT is withir|
the broad areas of water treatment,

53



http://www.dut.ac.za/
http://www.dut.ac.za/

A National WstelnnovationProgramfor South Africa: Phase 1 Status Quo Assessment

Institution Faculty | Department Course/ Course Under Postgrad Contact Description
/Unit Programme length grad
/Research
wastewater treatmem and beneficiation
and algal biotechnology. Emphasis is
targeted towards developing and
adapting technology for local applicatior
with the target recipients being Industry
water utilities, local government and the
community.
Mangosuthu Natural Environmental |National 3to5years 2" yr Dean : Faculty of
University of Sciences Health Diploma: Waste and Natural Sciences
Technology Environmental Water Il Prof. NJ Ndi&a
Health Tel: +27 (31) 907
7601
TT Poswa
Tshwane UniversityScience Department of |Rand Wate Prof Jannie Maree
of Technology Environmental, | Chair in
Water and Water
Earth Sciences|Utilisation
Tshwane UniversityScience Environmental |National Diploma(3 Secialised Students become competent in
of Technology Health Diploma: years full programs on Environmental Managem#: Water-, air-
Environmental |time study) doctorate , and waste pollution
Health level.
M Tech: Env Alsoshort learning programmes are alsq
B Tech: Env  |Additional |4" year: |Health very popular that equip students from
Health two years, |Waste industry with specialised skills in variou
block basis [Managem |D Tech: Env areas in the field of environmental healt
Oneyear |entlV Health
full time
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Institution Faculty | Department Course/ Course Under Postgrad Contact Description
/Unit Programme length grad
/Research
Tshwane UniversityScience Department of |Nat Diploma: |3years full Senior Secretary: |Research Programmes in the Departme
of Technology Environmental, | Env time: five Ms Retha Gerber
Water and Management |semesters Tel (012) 386232 | Current research programmes funded b
Earth Sciences formal /6379 NRF, Laser Centre,
B Tech: Env  |University E-mail: government, and industry include:
Management |training and GerberME@tut.ac|Waste and Wastewater Management:
one za Removal of heavy metals from aqueous
M Tech semester of sdution using maize
experiential tassels and aminopolycarboxylic atyge
learning. cellulose interaction
of heavy metals with dead cells of fungi
Pollution Measurement:
Speciation of Manganese in street dust
D Tech A minimum Pretoria area, South
of one year Africa
and a Determination of endocrine disrupting
maximum of compounds in the Jukskei River
three years Quantification of brominated flame
retardants in landfill
A minimum leachates
of two years Air dispersion modeling and monitoring
and a Several areas chlorine emissions
Research maximum of of waste http://www.tut.ac.za/Students/facultiesd
five years. related epartments/science/departments/enviro
research nscience/Document2010%20Env,Wate|
%20and%20Earth%20Science.pdf
Vaal University of |Faculty of Department of |Biotechnology |? Head: Website inaccessible
Technology Applied and |Biosciences Vaal Universityf
Computer Technology
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Institution Faculty | Department Course/ Course Under Postgrad Contact Description
/Unit Programme length grad
/Research
Sciences Private Bag X021
VANDERBIJLPAR
1900

Tel: (016) 950
9248; Fax: (016)
950 9794

Email:
madeleine@vut.ac
za

Examples of SWM modules at Universities of Technology

**DUT Faculty of Engineering and Built Environment: KTe® 2 i KSN& ! yA@0Qa 2F ¢SOK &AYAf Il ND
SOLID WASTE MANAGEMENT IV MODULE 1 THBEGRY11) (0806120060)
Theory: 4 periods per week

Semester Mark: Two test20% each

Examination: One threkour paper- 60%

SYLLABUS

. Characteristics of waste

. Solid wast@isposal methods

. Design, operation & management of landfill sites

. Operation & management of solid waste removal systems

. Third World applications

. Waste recycling

. Emergency waste management

. Legal aspects

O~NOOOT A WN B

SOLID WASTE MANAGEMENT IV MODRRBJIECT (SWMT421) (0806120060)

Project: 1 period per week

Semester Mark: One industry based projet00%

SYLLABUS

Students will be required to investigate and produce an appropriate industry related design project.




