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Abstract :

This study is situated within the context of the emerging South African Biodiversity Sector
and focuses othe supplyof and demand for scarce skilled biodiversity professionals. It does
so through investigating the transition a young biodiversity professional makes from a higher
education institubn to the workplace by drawing attention to the factors enevadtor

perceived to be encountered during this development.

The study forms part of a research programme established between Rhodes University,
GreenMatter and the Culture Arts Tourism Hospitality Sport Education and Training
Authority (CATHSSETA), which seeks to contribute to the body of knowledge pertaining to
HJUHHQY VNLOOV GHYHORSPHQW DQG UHWHQWLRQ ZLWKLQ
gualitative study, comprising nested case studies within two larger case studies of scarce
skills +those of wildlife veterinarians and freshwater ecologistsas identified by the

biodiversity priority scarce skills lisSANBI & Lewis Foundation, 2012)The study is

supported & % U R Q | H Q E19FOIEQAtbbidRY Systems theory and underpinned by the
principles of basic critical realism and emergeiidecher, Bhaskar, Collier, Lawson, &

Norrie, 1998)

Data was generated through a range of data collection meihotigling semistructured

interviews, participant observation and document analysis aim of these methods was to
enable a greater understanding of the factors influencing transitioning and the unique
transitions ofselectedndividuals. Findings revealedahthe transitions of thparticipants

although unique to eacbf them included the following commonalities: exposure to
ELRGLYHUVLW\ DW DQ HDU O \pavedihékvay @r D&QddvElapment && D O §V
nurturing of an interest or passion ifodhversity; experience gained prior to entry into the
workplaceis a powerful enabling factor; the presence or absence of a nsantbepivotal

in the transition of an individual; the gap in knowledge pertaining to demand side or
workplace informations a large constraining factor; workplace dynamaéfectthe demand

for, and eventual supply obiodiversity professionals; the presence of human capital
development strategies and structuiessSEHQHILFLDO WR WKH LQGLYLGXDOY
overall ecosystemic development of an individual has an effect on the supply of specific

scarceskilled individuals to the workforce.



This study demonstrates that through the employment of nested case studies, similar research
focussing on other scarce skills wittihe biodiversity sector, as per the GreenMatter Priority
Skills List of 2012, can beproduced which would help to addresthe knowledge gaps
pertaining to scarce skills, as indicated by the Biodiversity Human Capital Development
Strategy(2010.



Dedication

This thesis is dedicated to all those individuals who have been instrumental in my life, especially
my education, career atis thesis.



Acknowledgements

3, PD\ QRW EH D IXOO EORRERLE ¥ UWKDWR EBKWKLQJ HYHU\ $IULFD
WKDW LV +RSH’

L.J. Mckrill 2003

To my Parents, Niall and Jill, your encouragement, love and support my whole life through
hasgiven me such inspiration and | only wish that | can fill your shoeasy lifetime and
continue to make you proud.

My Sisters, Kerryn, my twin, and Nicci, you have both been incredible and your wise words
are always inmy mind Your strength and passion for life have driven me forward. My
Brothers, Patrick and Brendan, beliefmy efforts inspiredneto do my utmost, as you both
have always done.

To my supervisors, Dr Olvitt, Prof Lotz Sistika, and others thank you for giving me this
chance and for allowing me to unlock my true potential.

To my close friends and family, thokere and departed, your love and support for me over
my journey has kept me going day after day ahdgde thatone dayl will be able to return
the favour to you all.

To Claire, all of your assistance with this thesis and motivation has kept me batbdrasyd
driven to fulfil this journey.

To Lallie, enkosi mama wanand Lele, enkosi Sisi

To Neline, jy het my ondersteun en motiveer om aan te gaan, alhoewel dit moeilik was. Ek
sal dit waardeur vir die res van my leve& bly dankbaar vir diDankie

To all of my beloved animals, you too have played such a big role in my journey, | will never
forget you.

And lastly to Annie and lain, for always believing in me, thank yiis,journey of thousarsl
of wordswill never be able to show how truly thankfam.

Leanne



Table of Contens

ADSTITAICT .ttt b ettt i
DEAICALION ...ttt bbb bbb bbb ii
ACKNOWIEAQEMALS.........oiiiieciiccee ettt e et e s e e teesaaeenaeenreeas iv
TabIlE Of CONENTS......oiueii et v
List of Tables, Text Boxes and Diagrams..........ccocceieerieereenieiie e e sie e e see s Xi
LiSt Of APPENAICES..... ..ottt et e et et eaaee e, Xii
X od (0] 0 1Y/ SRR Xiii
Chapter 1: INntroduction t0 the STUAY.........coiiiiiiieii e 1
1.1 INTRODUGCTION: . . ettt ottt e et mmme et e e e e e eeta e e e e aessnnmeeeees 1
1.2. GLOBAL SIGNIFICANCE OF THE STUDY.....cciitiiiiiieiieiii et 2.
1.2.1 The context and background of the study..............ccocimrn i 2.
1.3 RATIONALE FOR THE STUDY.....coitii ittt 6
1.3.1 Research QUESHIONS. ..........uuuuuiieiiiiiceeeeeeetetes s e e e e e e emmmssn e e e e e e e e e e aeaeeeeees 8
1.4 THE THEME OF TRANSTION IN THIS STDY ...oooiiiiiiiiiii e 8
1.5 OVERVIEW OF THE STUDY AND SYNOPSIS OF THE SUBSEQUENT
CH A P TER S ..t eree et e e et e e e s e e e e e e e e 9
Chapter 2: Contextualising the problem: Scarce skills @msitions..................cc......... 10
2.1 INTRODUCTION: CHAPTER OVERVIEW........ccoiiiiiiiie e 10
2.2 BIOLOGICAL DIVERSITY IN SOUTH AFRICA AND HUMAN CAPITAL
DEVELOPMENT ...ttt eree e e e et e e e e e e et s ammn e e eeeenes 10
2.2.1 The history and current status of biodiversity in South Africa................... 11
2.2.2 The green economy: a local and global perspective..............cccccoeenrienns 12

2.2.3 Human Capital Development in the context of the South African biodiversity sector



2.2.4 Research and documents pertaining to the S&fniban biodiversity sector and
human capital development OPPOIUNILIES. .......c.cceeeiiiiiiiieeeie e 16

2.2.4.1 A brief introduction and review of key documents pertaining to biodiversity
human capital and skills developnmievithin the biodiversity sector......................... 17

2.2.4.2 Threats to the success of human capital development within the South African
o1 o 0 [N VZ=T 671 YR =] (o ] S 19

2.3 SCARCE SKILLS IN THE BIODIVERSITY SECTOR.......ccovviiiieiieeeevece e, 20
2.3.1 Scarce and critical skills, and supply and demand of scarce and critical. skill21

2.3.2 Gaps in knowledge pertaining to scarce and critical skills, skills shortages and

transitioning factors within the biodiversity SECOL...........cooovviiiiiiiccce 23
2.3.2.1 Migratory skills and skillS igration....................uvuuiiiiccceeeeeee e 24
2.3.2.2 TACIt KNOWIEAQGE. .......eviieiiiiii it eeeet e e e e e e e e e e e e e e aaanns 26

2.3.3 Veterinary and wildlife veterinarians in South AfriCa............ccccceeiiiviceeeveinnnne. 27

2.3.4 Freshwater (Wetland) ecologists in South AffiCa..........cccoovviiiiiccciiiiiiieeeen. 32

2.4 THEORETICAL FRAMEWORKS FOR RESEARCHING SUPPLY AND DEMAND

OF SCARCE SKILLS....ceet ettt eer e et e e e e anene e 35

2.4.1 Transition theory rationale...............ccooiiiiiiieeei e 36

2.4.2 Introduction to transition theOry.........cccooeeei i 38

2.4.3 Intellectual bekground of transition theory..............cccceeeiiiiiiicecccce e, 39

2.4.5 Transition theory as a lens to understand the development of scarce skills in the South

African DIOIVEISItY SECIQL........cuiiiiiiiiiie e 44

2.4.6 Limitations or critiques of transition theQrY.........ccccvvviiiiiiccce 45

2.5. BASIC CRITICAL REALISM AS AN UNDERLABOURER TO THIS STUDY..47

2.5.1 The core tenets of basic critical realism..............ccoooiiii e 47
2.5.2 Basic Critical Realism employed in this Study...........cccooviiiiiicciiiiee e 49
2.5.2.1 Strafied ONtologY:.....ccoeveeiiiiiiiiiiiiiiieee e eeees e A9
2.5.2.2 Level abstracted thinking and retroduction:...............oooooiiicce s 50
2.5.2.3 Intransivity and tranSiViLy............cooiviiiiiiiieeer e 51
2.5.2.4 Open and CloSed SYSIEMIS. .........iiiiiiiiiii it 5l



2.5.2.5 Emergence and emergent ProPeriieS.........uuuueeuiiiicccreerrrneiiinseeeeeeeeeesenes 52

2.5.3 Trangion theory and critical realism in the study..............ccooovviiccc i, 53
2.6 CONCLUSION. ...t eeeee ettt eeeea e e e e e e e e e e e e eaaa s emena e e eaeees 53
Chapter 3: Methodology and Methods.............ccooiiiiiiiiiie e 55
3.1 INTRODUCTION AND CHAPTER OVERVIEW.........cooiiiiiii e 55
3.2 RESEARCH DESIGN AND METHODOLOGY......ccctutiiiiiiieiiii i 96
3.3 RESEARCH ORIENTAION: AN ITERATIVE, THEORETICALLY INFORMED
DATA GENERATION APPROACH. ... et 58
3.4 SELECTION OF CASE STUDIES.......cooii e 60
3.4.1 Selection Of PArtICIPDEE......ccoviiiiiieee e 61
3.4.2 Universities particular to partiCipants.............ccceeeieeeeeeemveiiiiiiseeee e eeeeeeeeeeeeeenn 61
3.5 METHODS OF DATA GENERATION. ...t 65
3.5.1 Overview of the data generation ProCESS............uuvvuuuiicccrreeeeerriieee e e e e eeenns 65

3.5.2 Primary methods of data generation.............ccccoovivicccee e 4 65

3.5.3 Supplementary/seatary methods of data generatian.................ccccvvcmneee.. 69
3.6 DATA MANAGEMENT ... e e eeenans ]

3.6.1 Data ANAlYSIS......uuuiiiiiieee i ceeei e mmme e D

3.6.2 Phases and stages of data organisation and analysis.............ccccuccceeeernnes 76
3.7 VALIDITY AND TRUSTWORTHINESS.......coo e 79
3.8 ETHICAL CONSIDERATIONS.... ..ot ere e 81

3.9 METHODOLOGICAL CHALLENGES AND LIMITATIONS TO THIS STUDY...82

3.9.1 Limitations of case study resSearCh............cccoevveiiieeee i e 82
3.9.2 Limitations in the data generation phase..............oooiiiiiicen e 83
3.9.3 Limitations of data generation methQds...........ccccoovviiiiecc e 84
3.10 CONCLUSIONL. ...ttt ettt e e e e e e ee e e e e e e e s mmmeeennnns 85
Chapterd: Transitions of wildlife veterinarians from university to workplace............ 86
4.1 INTRODUCTION TO CASE STUDY A WILDLIFE VETERINARIANS........... 87




4.2 HISTORICAL CONTEXT OF VETERINARY TRAINING IN SOUTH AFRICA..87

ing

4.2.1 Outline of the South African undeaduate veterinary curriculum and incon
CUTTICUIUIML ...t bbb bbbttt s e nes 90

7+( 35$&7,6,1* 9(7(5,1%5,5167..6.72.25.,(6.ccoorvrrercrnnnn. 91
4.3.1 Case Study 1: Dr Simmas [WV/INLOL].....ooovmiiiiiiiiee e a1
4.3.2 Case Study 2: Dr Pretorius [WV/INL.OZ2].........oovvuiiiiiiiiimreeeeeiiieee e 95
4.3.3 Case Study 3: Dr Breed [WV/INt.03]......ccoorrriiiiiee e 97|
4.3.4 Case Study 4: Dr Roxburgh [ WV/INt.O4]..........ccumiiiiiiiiieemiieiiieiee e 100

4.4 RESPONSES FROM WOC 610 COURSE UNDERGRADUATE STUDENTS

ND

AN M. M.Ed VET POSTGRADUATE SCHOLAR ...ttt 101

4.4.1 BVSc Veterinary undergraduate degree and Wildlife Crocodiles Ostrich 610 E

lective,

WOCHBLO [WWV/INE.OB]....eeeeeeeiiiiiiiiee e immm et emme e e e e eneme e 101

4.4.2 The M.Med SpeciaiSHWHULQDU\ '"HJUHH 'U..21.H.0.Q..104

9 ,QW

4.5 THE CURRICULUM AND SKILLS EXPLAINED AND THE WAY FORWARD:

to the

CURRICULUM ADVISORS AND LECTURERS.........co e 108
4.5.1 Professor Burroughs [WWV/INEQTZ]........uuuiiiiiiiiiiiiiieeeieeieeeeeeeeee e 108
4.5.2 Professor Kock [ WV/INE.08] LECIUII:......ccooiiiiiieiii oo 112
4.5.3 Dr Paula Salt [WV/INE.0Q]......uuuiiiiiei e eeeeeene e 117
4.6 CONCLUSION. ...cee et e mme et e e e e e e et e e e s emeneeaeeees 121
Chapter 5: Case Study 2: Transitions of Freshwater Ecologists from university
WOTKPIACE.. ...ttt ettt e ettt e et e e st e e s ae e beesaeesnseereeereens 122
5.1 INTRODUCTIONTO CASE STUDY B: FRESHWATER ECOLOGISTS....... 122

5.2 BACKGROUND TO FRESHWATER ECOLOGY AND INDUSTRY NEEDS

SOUTH AFRICA .o ennna s 122

5.2.1 Human Capital Development structures within the freshwater ecology.field125

5.3 THE QUALIFIED FRESHWATER ECOLOGISTS STORIES.:.........cccevvvinnnnnn. 127
5.3.1 Freshwater ecologist 1 [FE/Int.01] Ms Nhleko Rhodes University................ 128
5.3.2 Case Study 2: [FE/Int.02] Mrs Joubert Rhodes University.............cccvvvcenee 130
5.3.3 Case Study 3: [FE/Int.03] Ms Dubazane Rhodes University....................... 133

Vit




5.3.4 Case Study 4: [FE/Int.04 ] Dr Magoba The University elle3tbosch.............. 135

d The

5.3.5 Case Study 5: [FE/Int.05] Mrs Rebelo The University of Stellenbosch ar
UNIVErSItY Of ANTWEIPEN. ....ueie e eeeer et nnme e e e e e e e e e e e emen 138
5.4 POSTSRADUATE AND UNDERGRADUATE STUDENTS.......ccoviiieeieiiiiee 142
5.4.1 Rhodes University RepresentatiQn:............cccuuuuerimmmniiiiiiiiiiiiniieeeeeeeeeeeeeeeees 142
Student A: Ms Schlegal [FE/INE.O7a]........coooiiiiiiiiieee e 142
Student B: Ms Mgaba [FE/INL.O70].....ccoooi i 143
5.4.2 Stellenbosch University RepresentatiQn:..................uuvvimemeeeeieeeeeeveniiiiennes 145
Mr Barrows, Masters Student [FE/INt.O8].........ooooiriiiiiiiii e 145
Ms Luvuno, Doctoral Student [FE/INt.09).............uuuiiiiiiiiiieeeiiiiiiieeereeeeee e 148
5.5 LECTURERS AND CURRICULUM ADVISORS PEWPECTIVES ON
TRANSITIONING. ...ttt e e et e e e e e e s mmmeeeaaanas 152
5.5.1 Stellenbosch University Representative: Professor Esler [FE/Int.10]........... 152
5.5.2 Rhodes Universitydpresentative: Professor Ellery [FE/Int.11]..................... 156

5.6 ESTABLISHED PROFESSIONALS PERSEPCTIVES ON TRANSITIONING.158

5.6.1. Dr Simaika: Th&niversity of Stellenbosch...............ccooiii e 158

5.6.2. Dr Reinecke: The University of Stellenbosch and Southern Waters Consul&g

CYy

5.6.3. Mrs Histermann: Rhodes University and the University of KwaAldtal with

previous involvement in the Mondi Wetlands Programme..............ccceeeevieeeeeeeeennn. 161
5.7 CONCIUSION......ouiiiiiiiee ittt bbbttt ettt 162
Chapter 6: Dynamics of supply, demand and transitioning of scarce. skills.......... 163
B.LINTRODUGCTION. .. .ctiitiii et eeeee ettt ereee s e e e e e eea e e e e eesen s smeanss 163

6.2 Analytical Statemeén 1l: EARLY EXPERIENCE, PASSION, SUSTAINE

D

INTEREST AND EXPOSURE TO A BIODIVERSITY FIELD ARE FACTOR

ENABLING SUPPLY. ... ieee et emennees 165

6.3 Analytical Statement 2:AVAILABILITY OF CERTAIN QUALIFICATIONS OR

SKILLS AT SPECIALISATION LEVEL ONLY CAN CONSTRAIN THE SUPPLY

F

SCARCE SKILLED INDIVIDUALS TO THE BIODIVERSITY SECTQ@................... 167




6.4 Analytical Statement 3: Factors specific to higher education instisutmpedes tf

e

SUPPIY OF SCArCE SKIllS.......eveeeiiiiie e 170

6.5 Analytical Statement 4: DEMAND SIDE INFORMATION IS NOT ALWAYS

SHARED WITH HEIS AND GRADUATES, AND THE LACK OF CAREE

R

INFORMATION INFLUENCES SUPPY .....ooitiiiiiiiiiiee e 173

6.6 Analytical Statement 5: OBTAINING WORKPLACE EXPERIENCE IS Al

ESSENTIAL BRIDGE BETWEEN HEIS AND THE WORK PLACE....................... 176

6.6.1 Netvorking through conference attendance or through mentors or sups

rvisors

L= 1122 1[0 o PR 176

6.6.2 Internships or experiential training OPPOITUNILES. ........uvvvvviiiiiiiieeeiieeeeeeeeeen 176

6.6.3 Volunteering and work shadow eXperiences...........cooovvvviiiccceee e 177

6.6.4 Familial or parent Workplace eXPOSUIE...........uuuiiiiiiiiiieeeiiieiieee e 178

6.7 Analytical Staegment 6: THE PRESENCE OF A MENTOR IS BENEFICIAL Fd

THE TRANSITION FROM AN HEI TO THE WORK PLACE........cccooiiiiiiiis 179

6.8 Analytical Statement 7:DYNAMICS OF THE CONTEMPORARY WORKPLAC

SOCIETY INFLUENCE INDIVI'8$ /61 75%$16,7,216 $1' &%$5((5 &80

& (6

6.9 Analytical Statement 8: HCD STRUCTURAL INTERVENTIONS SUCH A

BURSARIES, INTERNSHIP PROGRAMMES, PROFESSIONAL REGISTRATI(

DN,

ETCETERA, AFFECT SUPPLY....coiiiiitiiii st ieeen e 182

6.10 Analytical Statement 9: THE BIODIVERSITY PROFESSIONA

TRANSITIONING OCCURS WITHIN A RELATIONAL HUMAN ECOSYSTEM THAT

IS ALSO RELATED TO THE BROADER ECOLOGICAL SYSTEMS.................... 184

6.11 Recommendations for further research and critical reflection on the study...186

6. L2CONCLUSION. ....ceeieie ettt eeee ettt ettt emmrnnee 188

RETEIEINCES. ...ttt e ettt e e e e e e e e e e e eeaas 191




List of Tables, Text Boxes and Diagrams
Tables:

Table 1.1 Standard Industri@RGHY DV SHU &$7+66 (7P« ««.«« «f« «
TaEOH %KDVNDUTVY WKUHH GRPDLQV SRSXODWLQJ HQWL
Table 3.1List of pPDUWLFLSD QW V « & « « <€eeeeeeed « & & « ««« 63

Table 3.2 Summary of data generategt « « « « « « « « « € « € « « «x«w« 73

Table 3.3. ModesS OfQITHUHOQFH «« e« 75
TablH 7KH ILYH OLPLWDWLRQW W R«kRB¥H<«Y W X G\ «««««

Textboxes

Textbox 1:: LOGOLIH UDQFKLQJ «««&&«&&& K&« « «« 89

Diagrams
Diagram1 % URQIHQ E(FRQ@HUMDMO 6\VWHPV O0R&G KO « «d& « ««

Xi



List of Appendices:
List of Appendices

$SSHQGL[ $ /HWWHU WR WKH XQLYHUVLW )\ « « &&QQE&ELLE « & « & & & & & &
Appendix B: Participant Ietter.. « « « « « « € « € & € « € « € « € K € € € K & « %

Appendix C: Ethical letter of consSid¢ DW LR Q « « « « € « € € € € K K K « K K « « « « « 209

Appendix D: WOC610 Course Outline... « « € ¢ « € € « € € K K K K K KK KKK .., 210
Appendices D2: Centre for Wildlife Studies Pamphlet....« « « « « « « « « « « IR R O
Appendix E: Newspaper article tMalue of Game« « « « « « « « « & « & € & « & « « .219

Appendix F: Document Log A:LOGOLIH 9HWHULQDULDQV « « « « « « €& « « « « « «
Appendix G: Document LogBE)UHVK :DWHU (FRORJLVW YV «««««« &R« « ««
Appendix H: Outline for Water Management course at Rhodes Urtiversi « « « « « « « « 2
$SSHQGL[ , 2XWOLQH IRU &RQVHUYDWLRQ (FRORJ\ &RUVH DW 6

Appendix I: Outline for Conservation Ecology Course at Stellenbosch University.Pgl« « 5

Appendix J: Advert for a Fresh Water ECologist.............ovvit € € € € & € & € & € K € K

Appendix K: Examples of an Interview Schedule Working Professional« « « « « « « « 7
Appendix L: Examples of an Interview Schedule: Curriculum advisor/ Lecturer.......... «« 231
Appendix M: Examples ofralnterview Schedule: Student participant « « « « « « « « « 4
Appendix N: Excerpt from an ObservatiBohedule « « « « « « « « « « « € « « « « « 237

Appendix O: Excerpts from interview transcriptions: a) Mrs Joub@NMvOC610 Focus Group.241
-243

AppendixP: Excerpfrom an Analytical MEM®& « «  « € « &€ € € &€ € € € € K K K « .248

Xli



Acronyms

BSc Bachelor of Science
BVSc Bachelor 6 Veterinary Sciences

CATHSSETA  Culture Art Tourism Hospitality and Sports Sector Education and Training

Authority
CSIR Centre for Scientific and Industrial Research
DEA Department of Environmental Affairs
DHET Department of Higher Education and Training
DWAF Department of Water Affairsnal Forestry
GIS Geographical Information Systems
HEI Higher Education Institute
HCD Human Capital Development
HRD Human Resource Development
HSRC Human Sciences ReseharCouncil

M. Med.Vet = Masters in Veterinary (Specialist)

NEMA National Environmental Management Act

NSFAS National Student Financial Aid Scheme

NRF National Research Fund

OECD The Organisation for Ecmmic Ceoperation and Development
RAMSAR Convention for the Protection of Wetlands (Formed in Ramsar, Iran)

SACNASP  South African Council for Natural Scientific Professions
SAIAB South African Institute for Aquatic Biology

SASS South African Scoring System

SASAQS Southern African Society of Aquatic Scientists

SETA Sectoral Education Training Authorities

Xiii






Chapter 1: Introduction to the study

3'RQITW DVN \RXUVHOI ZKDW WKH Zfake® @®u@dirté @ive. DV N \F
And then go and do that. Because what the world needs is people who have come
DOLYH ~

S Harold Whitman

1.1 INTRODUCTION :
Biological diversity is the framework necessary for all life on eadlthe management,

protection and wise uga of its ecological services and systems should be at the forefront of
all econontes This is especially true with the ever increasing pressures of climate change,
overpopulation, and the historical and continuous exploitation of natural resources. It is
imperative that sufficient numbers of adequately trained professionals are equipped to carry
out and administer the vast spectrum of environmetaisits, especially those related to
biodiversity managementhis will make itpossible to correctly manageettenvironment

and biodiversity, and integrate these issues into everyday pofio@societal mindsets
across different sector§here arehoweverproblems in attaining and supporting the supply

and overall demand faheseindividuals, as described this study.

A key element in responding to the supply and demand for biodiversity skills is to understand
the variousdynamicsthat influencethese skillsThis will alsoserve to decrease the evident
knowledge gap that exisketweerthe supply and demarat scarce skills in the biodiversity
sector(RosenburgPersonal communication, 2018jis study aims tcaddress these issues
within the context of the dynamic and growing South African environmenthlthe closely

related biodiversity sect@s well asat a more nuanced level.

| begin by describingthe history of the environmental sector antbve on torecent
developments in the sector with a focus on skills development and sectoral training.
Furthermorethe important crossutting role of the environmental sector within other sectors

is considered especially with regardtkeir sustainable practiceshich contributeto South
$IULFDTVY QHZO\ HPHUJLQJ JUHHQ HFRQRP\

In theintroductory chapter, the empl&ss on addressing the needs, specifically high level
scarce skillsof supply and demand in the biodiversity sectord how thiscontributes to
6RXWK $IULFDYV HPHUJHQF AHhd hapter cdndudesHv@h B SyRAPIRRE

theotherchapters.



1.2. GLOBAL SIGNIFICANCE OF THE STUDY
The green economy, as discussed by BSedadin and Turgkhasbecome an increasingly

important phenomenon, which initially featured within the context of environmental
economics, and has gradually been adopted iotmag mainstreanpolitics (2013). This shift

is in response to interrelated economic crises and climate change issues. One of the green
HFRQRP\YVY FKLHI DLPV LV WR FUHDWH DQG SURYLGH M
environmentally friendly measures fohet management of natural resources and the
mitigation of climate change related issy&&CD, 2012) Through these efforts, traditional

brown economies, namely countries dependent upon fossil fuels andnenentally

damaging practices, can gradually convert to green economies, thus employing and
promoting cleaner, more environmentally cognisant pracfidested Nations Development
Programme.UNEF], 2011)

1.2.1 The context and backgrounaf the study
South Africa is a relatively recent méer of the global green economy aad a resulhas

lagged behindn implementing environmentally focused principles in line with the outcomes
adopted at the Rio+20 conference. The Rio 1992 global conference was held to address
environmental and climatdange related issueResulting from this wathe formulation and
implementation of specific environmental goals and targets to be achieved by 2012. Two
decades later at the Rio+20 conference, the progress achieved for the previously set goals and
aims wasinvestigated The outcomes of which resulted in globally positioned frameworks
and legislations, and the move toward establishing the global green economy. South Africa
has had progressive environmental legislation in place since the inclusion of erentah
clauses in the Constitution of 1996 and the National Environmental Management Act of 2009
and its subsidiary legislatiorHoweverit has taken time for this to manifest in the skills
development policy landscape and strated@sassist the countryn becoming a green
economy (For further insight into the green economy both from a South African and a global

perspective, see section 2.2.2).

However, biodiversity management is not only about green economy development, although
traditionally discussios on skills supply and demand are related to economic thinking.
Biodiversity management is also a matter for the public good, and some careers are therefore

not highly valued from an economic development perspective, and in South Africa these
skils have QRW EHHQ pWDNHQ FDUH RIT YLD WKH HFRQRPLF VH
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though progressive environmental policy is in place, environmental skills development has
been largely excluded from the skills development policy, with the environment @and it
related skills being omitted from the primary and secondary National Skills Development
Strategy (NSDS) documents, namely: NSDS |, (2e@005) and 1l (20052010), (South
African National Biodiversity Institute & Lewis FoundatigiSANBI/Lewis], 2010) Formal

curriculum policy, however, included a focus on the environment from as early as 1996.

Consequently, this omission in the earlier skills development policy has been the focus of
much recent policy discourse, and there is evidence of this within government level
documents such as the Environmental Skill Sector Plan, 2010 (ESSP) (South Africa
Department of Environmental AffairBDEA], 2010 (hereafter referred tthe DEA, 202 as
opposed to the Department of Environmental Affairs, Environmental sgiliategy
2010)and the Biodiversity Human Capital Development Strat€dANBI/Lewis, 2010)

Thus, the environment and the green economy have been noted as a contemporary and
important theme in the National Skills Development Strategy Il (20&0rrent)
SANBI/Lewis, 2010) Even though issues regarding the environment and its related fields are
integral across many sectors, prior to 2009, there was no officially recogniseglskiigng

for the environmental sector, or the biodiversity sector (which is @ector of the broader
environmental sector). Furthermore, there was no dedicated Sectoral Education Training
Authority (SETA) for the environment. This has resulted in alsklevelopment regime

which has been reactive to legislatioBA(DEA, 2010), leading to serious ramifications
evident throughout the sector; such as issues influencing the leadership and development of

the sector and its skills (More detail is providedapter 2).

However, this was addressed during 2009 and 2010, when the Department of Environmental
Affairs embarked upon aeffort to uncover and address skills development needs in the
environmental sector and the outcome of this was the Environmerdtdr Skills Plan
(ESSP) for South Africa (DEA, 2010). In this document, information pertaining to the supply
and demand othe environmental sector (including biodiversity related skills) is detailed,
including a focus on scarce and critical skills. Corentty, the biodiversity sector also
undertook research to uncover skills related concerns for the biodiversity sector, a process
that was implemented in tandem with the ESSP resedehie( & Erasmus, 2009
SANBI/Lewis, 2010).



The pioneering ESSP of SihuAfrica provides an overview of the emerging environmental
sector and its challenges, one of which is the lack of biodiversity skills to match the demand
required for a functional green econo@EA, 2010) Moreover, the mismatch between the
number of skilled professionals produced and those needed to fill positions, is a stark reality
which hinders theaccurate utiliation and preservation of natural resources and sensitive

ecosystems.

The ESSP and the subsequent interlinked documents provide a variety of recommendations to
tackle these skills needs which are then listed as strategic objectives, to be achieved withi
given timeframe. An example of this is present in the Human Capital Development Strategy

for the Environment 2010, where the four main strategic objectives are listed:
1. Support skills development for green jobs and a green economy;
2. Strengthen and retaieadership skills in the environmental sector;

3. Address the scarce and critical skills that currently exist in the environmental sector to

enhance vertical and horizontal governance;

4. Strengthen the human capital development pipeline for the environnssuar

(South Africa:Department of Environmental Affairs, 2010)

This study focuses on the third strategic objective, namely that of addr&J WKH 3VFDUFH
FULWLFDO VNLOOV WKDW FXUUH Q \SouthAffica/ Depar@nevit kfiH HQ Y L |
Environmental Affairs010) The NSDS Il progress report provides the following comment
pertaining to the establishment of a green economy, as well as the creation of green jobs:
SThe growth of a green economy presents an opportunity for the creation of new
employment, withoWw VDFULILFLQJ WKH TXDOLWNMomRmasgsHS@rR\PHQW
2012, p.16 ;South Africa Department of Higer Education and Training, 2014 hus the

aim of this study is todentify and gain a greater understanding of skills supply and demand,
especially regarding scarce skills, within the biodiversity sedflamy of the biodiversity
professionals required to carry out specjéibs can be classified as individuals with sa@arc

skills. As will be alluded to, gaps in knowledge pertaining to the supply and demand of such
skills are evident. This study aims to address that gap through its consideration of enabling

and constraining factois the supply of these skillslowever, inorder to do so, a definition



and understanding of scarce and critical skills is imperatsee Chapter two for further
detail).

Scarce skillsare described by the Human Science Research Council (HSRC), drawing on
national official descriptions of scarckills as used by the Department of Labour, as
occupationswhere there is a perceived or observed scarcity of qualified and experienced
individuals (South Africa Department of Environmental Affairs, 2010The Biodiversity
Human Capital Development Strate@outh Africa Departmen of Environmental Affairs,
LQIRUPHG E\ WKH +65&TV GHILQLWLR Q@ompxtehdildsHU GH |
associated with occupatiomghich are in short supply. The Environmental Sector Skills Plan
(SA.DEA,201Q further describes the phenomenas the current or future scarcity of
gualified individuals or expert@sing occupational framing as well). Scarce skills are further
broken down into two subdivisions: absolute and relative scarcity, depending on the
availability of the specific skill/sil§id). This study draws attention to the scarce skills of a
wildlife veterinarian and a freshwater ecologist, and refers to these from within an

occupational framing, as is consistent with national policy.

Absolute scarcityis indicative of skilled indiiduals being absent from the current workforce
within the foreseeable futurd@his could be due to the following reasons: the industry or
occupation being relatively new or emerging; or simply the absence of adequately skilled
individuals within the indusy (Kraak, 2009). The wildlife veterinary field would fall into

this category.

Relative scarcity refers to skilled individuals being in the sector but not being able to
provide the skilled input needed due to, for example: geographical placing; trarisforma
objectives; familial commitments; or a lack of critical skills required within the occupation
(NSDS, 2011NSSL, 2007). The fresh water ecology field would fall into this category, as
per the biodiversity human capital development stratégyuth Africa Department of

Environmental Affairs, 2010)

Critical skills are defined byBreier & Erasmus (2009) and Kraak & Press (20@8)skills
and specific competenciegpossessed by individuals which are mandatory within the

workforce. These can be further divided into speasferational skills and generic skills.



Genericskills such as staff management, communications and computer competencies are
applicable across different biodiversity related vocatidthewever, particular operational
skills, such as bloodletting, pH testing and vegetation analysis apply to a spedieisity
vocation, such as wildlife veterinary science or fresh water ecology.

(See section 2.3 for further detail on the definition of scarce skills and critical skills, in

addition to further explanation as to why they have been specifically selectad study.

1.3RATIONALE FOR THE STUDY
This section includes a description of the broader research programme in which this study is

located as well as the study ratioeaits aim, objectives antesearch questions.

This study forms part of a reseh programme established between Rhodes University,

GreenMatter and Culture Arts Tourism Hospitality Sport Education and Training Authority
(CATHSSETA) pertaining to skills development and retention in the South African

biodiversity sector. In this sectipthe organizations are briefly introduced, GreenMatter and

CATHSSETA, and are further expanded upofirapterTwo.

GreenMatter is a project involving multiple partners which aims to support various
biodiversity mandated organisations in respondinghe dhallenges of skills development,
transformation and the greening of the South African economy -Qisitka, Personal
communication 2013). Cefounding partners within the organization, naméhe South
African National Biodiversity Institute (SANBI) ral the Lewis Foundation piloted the
development of a Biodiversity Human Capital Development Strategy (BHCDS) inZ21@D
(see section 1.2). This has ensured that GreenMatter igpostioned to make a valuable
contribution to the sectofGreenMatter tags the Biodiversity Human Capital Development

Strategy as its main focus and supports its implementation.

CATHSSETA is one of the 21 SETAs established under the National Qualifications
Framework and the National Skills Act no 97 of 1998. This educatidriraming authority

is comprised of seven different chambers, namely: conservation; culture and arts; tourism and
hospitality; sport and recreation and fitness; and lastly gaming and lottery. Of all of the
chambers, the conservation chamber is the folatgest and it covers four Standard

Industrial Codes. See table 1 below.



Table 1. Standard Industrial code$SIC, as per CATHSSETA. Source:
CATHSSETA SSP2013 p.7)

Insights from this research programme (involving four Ma$terojects and three BB) will
contribute to the further implementation of the GreenMatter South African BHCDS, among

other human capital development related initiatives (RosenBOig).

This particular study represents one of the Mdtgrojects in this research programame

the insights gainethere will contribute to the strategic objective the programmelt is
aligned withGreenMatteand the BHCDS where the focus is on addressing the need for high
level scarce skills. The two specific scarce skills selected forrésisarch are: a wildlife
veterinarian and a freshwater ecologist, as both skills were identified as scarce shifls
GreenMatter Priority skills list 2012. Further detail pertaining to both skills is available in
sections 2.3.3 and 2.3.4 of this study

In particular, this study focuses on the transitminselected scareskilled biodiversity
professionals (wildlife veterinarians and freshwater ecologists) from higher education to the
workplace. In order to studthis transition, a deeper understandiofjthe sector and its
relation to the green econongrequired, as well as additionahderstanding ahe transition
dynamics associated with the enabling and constraining factors affecting their transition and
lastly, the supply and demand dynamicgshs relevant scarce skills (Le&isitka Personal

communication2013).

This study aims to contribute new knowledge to the cumenteptionsof the supply and
demand issues for scarce skilled individuals, while also gaining a deeper understanding of
what factors and structures help or hinder a person in attaining their place within the sector as
a biodiversity professional. This was made possible by the creation of a framework of

guestions and sutpuestions, which guided the enquiry, enabling the rekearto tease out
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and uncover the factors affecting this transitiBelow are the primary research questions

and the supporting sub questions.

1.3.1 Research Questions

Main Research Questions:
The main research question has been divided into two partdyram

1. How do enabling or constraining factors influence the transition of scarce
skilled biodiversity professionals from a higher education institute (HEI) to the
workplace?

2. How does this affect the supply and demand dynamics associated with the

scarce sils within the biodiversity sector?

Sub-questions:
a) What factors enable the supply of wildlife veterinarian and freshwater ecologist

scarce skillgo the biodiversity sector?
b) What factors constrain the supply of wildlife veterinarian and freshwater esblogi
scarce skillgo the biodiversity sector?
c) What demanside practices influence the scarcity (relative or absolute) of wildlife
veterinarians and freshwater ecologists?
d) To what extent do the HEI curricula for the specified scarce skill occupationd reflec
and respond to demassitle critical skills?
e) +tRZ DUH WKH VFDUFH VNLOOHG JUDGXDWHVY LQGLYLC

workplace affected by enabling and constraining factors?

1.4 THE THEME OF TRANSTION IN THIS STUDY
Transition is an overarching éme, which begins at a broad contextual level in the

introduction to the history and development of the South African green ecoaodthe
socioeconomic aspects of transition. Once the reader has been oriented to the socioeconomic
transitions, a focus omdividual level transitions is then introduced through the utilisation of
%WURQIHQEUHQQHUYY HFRORJLFDO V\VWHPV PRGHO 7KLV
influencing the development and transition of an individual, taking into account direct and
indirect influences, such as the role of the family and education. In this way the study
provides some EDFNJURXQG IRU HDFK SDUWLFLSDQW GHVFULE
pathways and career trajectories, and illuminates factors affecting these trajedgtbirethe
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YDULRXV HFRV\VWHPLF OHYHOV WKXV JLYLQJ WKH UHDGH
The concept of transitioning is discussed in further detail in Chdpteralong with the

theoretical framing of the concept as briefly introduce@ her

1.5 OVERVIEW OF THE STUDY AND SYNOPSIS OF THE SUBSEQUENT
CHAPTERS:

ChapterTwo presents the literature review that informed the study. This chapter begins with

an overview othe South African Biodiversity Sector, and its relatively recent inclusitn

the Green Economy. Thereafter, the focus is placed on specific governmental and local
documents and research, especially those pertaining to the green economy, skills supply and
demand, and particularly scarce skills within the biodiversity se€tw.literatureutilised

throughout this study, including the policy documents mentioned within sectiorare.2,
discussed ithis chapterScarce and critical skills are introduced and investigated by utilizing

a theoretical framework comprising dfansitoQ WKHRU\ EDVHG RQ %URQI

ecological systems principles abaisiccritical realism

ChapterThree explores the methodological framework and explains the specific methods
employed in this study. The overall design and processes associated wgtudizeare
discussed, as are thdimitations The analytical process is also described, as are issues of

validity, ethics and quality.

Chapterfour presents the data drawn from the nested case study of the wildlife veterinarian.
This chapter presentsehLQGLY LG XD O ramativasLvith SixQalvantphasis on the
factors which affected their WUDQVLWLRQV JXLGHG E\ WKH SULQFLS

ecological systems model and the critical realism principles of emergence.

ChapterFive presents thdata drawn from the nested case study offrisghwaterecologist.
This chapter presents theQGLYLG XD O S D U W wikhLtBeDsQriveevinhha3ieatl i DW LY HV
Chapter four

ChapterSix: analysis of the data presentedGhapterFour andFive is discussed sing the
literature presented i€@hapterTwo. The chapteconcludes with theecommendationghat

emergedrom this study, critical reflections and possible areas of enquiry for future study.



Chapter 2: Contextualising the problem: Scarce skills and tragitions

2.1 INTRODUCTION: CHAPTER OVERVIEW
This chapter introduces the South African Biodiversity sector and the current and historic

issues facing it. It provides a background literature review for the thesis supported through

the use of key internatiohand local documents and research. The literature highlights
LPSRUWDQW LVVXHV RI 6RXWK $IULFDfV XQHPSOR\PHQW S|
the biodiversity sector and the erg need to address both (L&msitka, 2013). It provides an

overview of previous research pertaining to the skills supply and demand for biodiversity

skills within the South African context. This chapter focuses on scarce and critical skills in

the biodiversity sector as introduced in Chapter One, namely wildlife vatem and

freshwater ecologist, which were selected for this study. The theoretical frameworks of

critical realism and transition theory are explained and introduced in the chapter.

2.2 BIOLOGICAL DIVERSITY IN SOUTH AFRICA AND HUMAN CAPITAL
DEVELOPMENT

TKHUH LV JURZLQJ HYLGHQFH WKDW ELRGLYHUVLW\ KD

contributes to poverty reduction and to sustaining human livelihoods andeiet

through, for example, underpinning food security and human health, provigiag

air and water, and supporting economic developm@siEP 2005, cited in UNEP 2012)
Biodiversity, or biological diversity, is defined by Cowling and Richardson (1995) as the
diversity of life, and theextraordinary range of ecosystems comprised of partifiola and
faunal species and their unique genes and habitats present on earth. On a global scale,
biodiversity faces a myriad of challenges, anthropogenically derived and naturally occurring.
Such challenges include: climate change and global warmingfiskieng and disease, the
expansion of human population, excessive lifestyles and rapid urbanisation placing expanded
demands on natural resources (Sandwith, 2002). In South Africa, such challenges and issues
are prevalent, threatening local biodiver§BANBI/Lewis Foundation, 2012)50outh Africa
is world renowned for its biodiversity hotspots, areas of great intrinsic \o@aat biotic,
floral and faunal, species richness and diversity. The country is also home to nine unique
biomes, which include: Albany Thicket, Forestsncluding Afromontane, Indian Ocean
Coastal Belt, Savanna, Desert, Succulent Karoo, N&anao and fially Fynbos. An
example of the array of species diversity within South Africa is the Cape Floral Kingdom,

also referred to as the Fynbos Biome, one of the six recognised Floral Kingdoms on earth,

10



which alone, hosts in the region of 9000 different botarspakiegCowling. et al., 2002)

This small area and the ecological services it yields also contribute greatly to the economic
and intrinsic wealth of the country as a whole soekant on biodiversity minded and
educated individuals to protect and preserve it. However, despite the challenges, conservation
in South Africa has advanced substantially over the last three dg€amekng et al, 2002;

Harley, Personal communication, 2006).

2.2.1 The history and current status of biodiversity in South Africa
Historically, conservation and the South African biomes have been handled as expendable

resources and were, by and large, integratedthe agriculture and forestry sectors, as were
the associated environmental skills (Harley, Personal communication, 2006). This integration
resulted in a multitude of problems, and the effects of this mismanagement are still evident up
to the presentiay. Many of these areas remain in need of repair and additional attention, for
example: rampant alien invasive plant dispersal, extensive soil erosion, nitrification of
traditionally nutrient poor soils, extreme wildfires and landslifldseffman & Meadows,

2002)

Along with these inheted problems, the Environmental sector and its related biodiversity
sector remain underdeveloped in spite of their rapid emergence and cross cutting significance
across different secto(SA.DEA,2010. This lack of development, in the skills development
arena (see section 1.2.1) , has been reflected in the absence of an official Sector Education
and Training Authority focussing on the environment, as well as the lack of adequaatet sup
given to the need for the integration of the environment into and across all SETAs
(SA.DEA,2010.

According to studies conducted by the South African National Biodiversity Institute and the
Lewis Foundation, the need for more ecological and enviratatlg focussed jobs and skills

has increased, and it is these studies which have informed the E2SPEA,2010
SANBI/Lewis, 2010) Moreover the environmental sector and particularly the biodiversity
sector, has begun to gain greater governmental aten#specially pertaining to the
sustainable usage of natural resources, the green economy and human capital development
opportunities within the environmental and biodiversity sectors. (Rosenburg, Personal
communication, 2013). The next section, presant®verview of the green economy from

both a South African and international perspective.
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2.2.2 The green economy: a local and global perspective
$ JUHHQ HFRQRP\ LV GHILQHG DV 3%Q HFRQRP\ WKDW VWU

being and social eqty, whilst significantly reducing environmental risks and ecological
VFDUFLWLHV"® 0ODLD S FErthérmde] ti@1tedn green economy
underlines the key values of promoting ecologically sound methods of natural resource
management andavious greening practices. During this process the environment and many
previously marginalised communities are supported whilst avoiding potential risks, such as
natural disasters (UNEP, 2011).

Since the 1992 Rio Summit, the concept of a green econogpden developed through
extensive research into the marade practices of wealth creation and sustainr{®oitel
Saladin & Turok, 2013)Over the decades, wealth has been created and distributed largely at
the expense of the environment and vulnerable communities, resulting in the destruction of
fragile ecosystems and the exploitation of natural resources for human consufdpticm,

2011) The unsustainable usage of natural resources and the underlying risks to humanity
have been increasingly recognised, leading to a conglomeration of high level
environmentalists, glal leaders and environmental professionals voicing these concerns
collectively at the 1992 Earth Summit in Rio, and subsequent international forums. These
forums have sought to bring about chatig®ugh the generation of awareness and various
governmenthinitiatives in response to increased analysis and awareness of environmental
risk and anthropogenic changes affecting global earth syst@BwelSaladin & Turok,

2013) Currently, the green economy is betited as one of the three most lucrative sectors
globally, with the two other sectors being Health and Human Capital Development sectors
(BorelSaladin & Turok, 2013)At the subsequent Rio +20, two decaddsr|ahe green

economy was cemented.

The green economy was founded on the ideals of the Rio Earth Summit of 1992, as well as
the revised Millennium Development Goals and has been incorporated into the Sustainable
Development Goals, 2015. The aim behind khidennium Development Goals and now,
continued into, the Sustainable Development goals was to take on issues associated with
poverty, inequalities, marginalised communities, and climate change, unsustainable
exploitation of natural resources, as well lasman dignity, justice and equality and

prosperity for all.
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The Millennium Development Goals are supported and underpinned by numerous
international biodiversity and environmentally related structures of which two specific
conventions are pertinent to tlsase studies. One is the Convention for the International
Trade in Endangered Species, 1973 which shapes insights into the wildlife veterinary case
study, located in Chapter Four and the RAMSAR convention for the protection of Wetlands
1975, located in Cipter Five. The original 8 Millennium Development Goals have since
been revised and will be replaced by the Sustainable Development Goals, a set of 17 goals,
incorporating the original 8 goals in 2015.

The goals pertinent to this study are listed below:

x Goal 6: Ensure availability of sustainable management of water and sanitation for all.
x Goal 7: Ensure access to affordable, reliable, sustainable modern energy for all.

x Goal 8: Promote sustained, inclusive and sustainable economic growth, full
productive emjpyment and decent work for all.

x Goal 13: Take urgent action to combat climate change and its impacts.

x Goal 15: Protect, restore, promote sustainable usage of terrestrial ecosystems,
sustainably manage forests, combat desertification and halt reversaelgradiation
and halt biodiversity loss.

Over the past decade interest aodicernin South Africa regarding the green economy has

been increasingnd been driven by a number of phenomena which highlight the need for a

shift to a green economy. These pheeoa include the high poverty and unemployment
UDWHV LQ 6RXWK $IULFD DV ZHOO DV WKH FRXQWU\YV H
Africa has been listed as the"Mighest carbon emitting nation globally and is primarily a

coal and fossil fuel pmered nation(BorelSaladin & Turok, 2013)Thus, the South African

economy is described as a brown economy, due to the financial system being largely

dependent on fossil fuel.

These concerns led to South A&n proclaiming a New Growth Path in which the green
economy forms one of the six priority areas of the New Growth Path document (DED, 2011).
This document discusses strategies for the creation of work, the defeat of poverty and the
restructuring of the Sdh African economy, to improve its growth and development rate.

This document was formulated in response to the global economic downturn in 2008, with
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the Green Economy Accord being signed in 2011 by four stakeholder parties, namely, civil

society, labounnions, private businesses and government (DED, 2011).

The chief aim of this initiative the New Growth Path, and of the South African green
economy, is the creation of 300 MREV DQG WKH FRQWULEXWLRQ WRZDU
economy by 202QBorelSaladin & Turok, 2013)many of which are related to natural
resources management (which includes wildlife veterinarians and freshwater ecologists).

This social and environmental movement which has soughhdopossible links between
environmental management and concerns and social concern for job creation and livelihoods,

has led to the creation of skills development documentation such as the Environmental Sector
Skills Plan for South Africa, National Biogersity Framework and Biodiversity Human

Capital Development Strategy , which reflect commitments to the global green economy
movement, as well as establishing an ethic of care for the environment and social justice. The
work on the green economy approaglongoing and the movement is gaining momentum in

WKH FRXQWU\ &XUUHQWO\ 6RXWK $IULFDYV JUHHQ HFRQR!
is rapidly becoming of great interest to government and the private sector, due to the
extensive possibilite for growth and job creatiof BorelSaladin & Turok, 2013
SA.DEA,2010.

The importance of having suitable professionals to carry out the vastassksated with
biodiversity management and sustainable development is almost incalculable. These
individuals add exceptional value in promoting, protecting and sustaining biodiversity and its
intricate, interlinking system@Vanless, 2013)Thus, the need for job creation is evident; yet
advancing the greeeconomy and national biodiversity management requires that these
individuds need to be adequately trained and mentored. Furthermore, overall sound
understanding of where skill shortages are is vital to addressing human capital development
for this sector.

This study aims to provide insight into the gaps of skill related knaelelighlighted in
section 2.2.4. The next section gives an overview of human capital development for the South

African biodiversity sector.
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2.2.3 Human Capital Development in the context dhe South African biodiversity
sector

The traditional definitiorof human capital development as used in the global arena refers to
the ability of a country to add to capital or a usable good, by promoting the development of
its people and their respective educatiofi(spak & Press, 2008; Olaniyan & Okemakinde,,
2008) However, in the context of this study, the use of the term human capital development
is guided by sectoral intagretations It is recognised as the contribution individuals make
through their specific skills and education, which are not limited to qualifications, to
achieving the overall biodiversity goals as framed by the Department of Environmental
Affairs and theNational Biodiversity Framework (Rosenburg, 20$3.DEA,2010.

As a result of the research conducted by the Lewis Foundation and SANBI (2010) it became
evident that skills and edation alone do not determine the success of individuals in attaining
ELRGLYHUVLW\ JRDOV &HUWDLQ H[WHUQDO HQDEOLQJ DQ
immediate  micresociological and ecological systems, including their companies,
institutions,and higher education institutes, add to the employment, retention and deployment

of individuals within the workforce (see also DEA 2010 which proposes a systems approach

to HCD in the environmental sector). This led to the decision to focus on the tras$itat

WKH VWXG\fV SDUWLFLSDQWY PDGH XWLOLVLQJ %URQIHQ
(see section 2.4.2).

The Biodiversity Human Capital Development Strategy developed in 2010 to focus on skills
demand issues in the biodiversity sect®A DEA,2010), identified the key gap in the system

of skills provisioning for the biodiversity sector (especially from a transformation
perspective) to be at the level of high skills (i.e. professionals and managers). Thus this
VWXG\TV IRFXV L Velegheutht yOIgveDRIB. 1B B South African context this
refers to level six and upwards on the National Qualifications Framework. Level six denotes
D GLSORPD SsSULPDU\ GHJUHH JUDGXDWLQJ WR D KLJKHU
Furthermoe, this study is focused at high level speciatisirce skillsas introduced in
Chapter One (see section 1.2.1), and not lower level skills even though there is much
potential for skills development at this level within the emerging green economy (M#dia et
2012).

15



These issues are documented in a range of policy and sector specific documents, which |
review briefly below. These are the ones instrumental in the development of biodiversity

skills research relevant to this study.

2.2.4 Research and docuents pertaining to the South African biodiversity sector and
human capital development opportunities

Each of the documents mentioned below are linked to, and integrated with one another, in the
overall achievement of the goals for biodiversity and impm¥ioman capital development,

as set by the Department of Environmental Affairs. They also set the stage for the upcoming
Sustainable Development Goals (United Nations homepage, 2015). Furthermore the urgency
to address global environmental issues is addresuccinctly in the work of Steffen et al.
(2009), who highlight the impacts that anthropogenic activities have on the earth and its
climate, stating that the earth has entered a new era, the Anthropocene, whereby humans act
as the drivers of change whibas further been facilitated by a population explosion. Steffen

et al. (2009) go onto present a concept of nine planetary boundaries which will effectively
measure the safe operating space for humanity and continual functioning of earth. However
these bandaries include two of the nine boundaries namely, the rate of biodiversity loss and
global freshwater use and they cannot be crossed or transgressed. This is to avoid irreversible

environmental change, including species loss.

In light of these biodiversy issues and the new Sustainable Development Gdads,
importanceof possessing a clear understanding of scarce biodiversity skills, as well as the

factors affecting these skills makes this research study potentially valuable.

This research is based tre studies outcomes that are captured in the following documents:
the Environmental Sector skills Plan for South Afric@A(DEA,2010Q, the Biodiversity
Sector Human Capital Development Strategy (SANBI/Lewis, 2010) and the GreenMatter
priority skills docunent (SANBI/ Lewis Foundation, 2012)which are introduced in section
2.2.4.1. All of these research reports focus on #o& bf adequate skills for servicing the
biodiversity sector and the urgency of the need to address this, and the ability to develop
skills in order to enhance human capital development. These documents also highlight
common themes related to the gaps andtial needs of the sector, including the need for
high level skills, which has largely been neglected, as described in section 2.2.4.2 below
(SANBI & Lewis Foundation, 2012)The focus extends to the importance of skills, and the
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difference adequately skilled people with relevant tertiary qualifications can make towards

solving the issues facing the biodiversity sector.
2.2.4.1A brief introduction and review of key documents pertaining to

biodiversity human capital and skills development within the
biodiversity sector

In this section | briefly introduce and review the key documents pertaining to biodiversity,
human capital and skills development:

x National Biodiversity Framework, 2GQNBF):

The National Biodiversity Framework is a governmental policy document that serves as the
supporting strategic document for the implementation of the National Environmental
Management Act: BiodiversitySA.DEA, 2004) one of the five Specific Emghmental
Management Acts, SEMAs which focus on various environmental issues, NEMBA focuses
on the conservation and preservation of biological diversity. Furthermore, the NBF serves as
the backbone to subsequent research on human capital developmeriiodiversity sector,

as it highlighted the necessity for a specific capacity building project. The rationale for this as
given in the NBF is to attain specific objectives for the transformation and skills development
necessary for biodiversity managemenSouth Africa.

x Environmental Sector Skills Plan of South Africa, 2010 (ESSP)

The Environmental Sector Skills Plan of South Africa, 208A.DEA, 2010, is the first ever

sector skills plan that provides overview information on the skills needs dfettier as a

whole (including biodiversity skills). It provides recent information on scarce and critical
skills within the overarching environmental sectors. Through the ESSP, trends influencing
skills development within the biodiversity sector have hdentified one of which is that the
environment is a cross cutting sector, meaning that depth and scope of the skills and their
respective professionals are located across a variety of different sectors, from economic to
agriculture, manufacturing and ezition (amongst others). The ESSP also reported that the
professionals and the (variety) of skills necessary for the environmental sector were not
adequately supported or recognised. The ESSP has been linked to and informs a number of
the Human Developmerftrategies; namely the Global Change Grand Challenge Human

Capital Development Strategy, the Water and Energy sector HCD @BanBEA, 2010.
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Important for this study is the fact that the ESSP also influenced the design of the BHCDS.
Both the ESSP andh¢ BHCDS adopt a systems approach to skills developrSénDEA,
2010 SANBI/Lewis, 2010).

X The Biodiversity Human Capital Development Strategy, 2010 (BHCDS).

The Biodiversity Human Capital Development StratéBiCDS) is a significant national

level stategy, aimed at responding to the aforementioned environmental chall@ihges
development of this document has its foundations in the 2005 National Biodiversity Skills
Action Plan, The Environmental Sector Skills Plan, 2010 and the 2007 National Bigglivers
Framework (Rosenburg, Personal communication, 2013). The National Biodiversity
Framework highlighted the need for a specific capacity building project to drive the
objectives of transformation and skills development, whilst promoting a biodiversatedel
mandate. The development of the BHCDS was informed by extensive research and
stakeholder involvement. The then Department of Environmental Affairs and Tourism, now
the Department of Environmental Affairs (DEA) authorised the commencement of the
reseach, which would guide the eventual implementation of the BHCDS, by two biodiversity
led institutions namely; South African National Biodiversity Institute, SANBI and the Lewis
Foundation (SANBI/Lewis, 2010). The research to inform this document was weaelg

the Human Sciences Research Council (HSRC, 2009). The Biodiversity Human Capital
Development Strategy (SANBI/Lewis, 2010) summarises current knowledge on biodiversity
related skills shortages, limitations to the data collected, issues within timéngjaector and

the foundational knowledge regarding the scarce skills list based on the data available.

x GreenMatter Initiative and Skills Priority List, 2012

As a result of the collaboration between the South African National Biodiversity Institute,
SANBI and the Lewis Foundation, the GreenMatter brand was established. This brand was
initiated to foreground the importance of human capital in the biodiversity sector within the
context of social transformation; adding to the opportunities for growth |lapgaent and
employment and overall promotion of the South African green economy. Its key mandate is

to implement the BHDCS and to mobilise sector partnerships and resources to this end. Part

RI *"UHHQODWWHUYV IXQFWLRQLQJ L \ts\keR objecB/B8R Which UHV HD

include skills development and the recognition and prioritisation of the biodiversity sector
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within governmental levels. Funding was made available in order to carry out such research,
DQG EXUVDULHV LQ WKH dirdJanhd Rdur \dbodtoratD studidd)vWieve madeX
available to students, aiming to provide valuable research for this programme through a
GreenMatter / Rhodes University / CATHSSETA partnership agreement. As indicated in
Chapter One, this study forms part of th@nWw WHUfV VWXGLHV LQ WKLV SURJU
will contribute to the knowledge gaps pertaining to scarce skills, transitions of biodiversity

professionals and on scarce biodiversity skills.

Following on from the BHCDS a need arose for a more refinatyysis of scarce skills in the
Sector. Consequently GreenMatter released a priority list of scarce skills in 2010, which
provides a concise summary of the Biodiversity Human Capital Development Strategy
document, whilst giving a clear definitions and exyations of the various scarce and critical
skills required by the biodiversity sector. It sheds light on environmental issues and highlights
the knowledge gaps within the sector pertaining to scarce skills. It also further emphasises the
need for more resmrch to address these gaps. This document is thus an important
foundational document for this study, as the two scarce skills which are described in this

study were drawn from this list.

2.2.4.2 Threats to the success of human capital development withtimee South
African biodiversity sector

Currently in South Africa, the main challenges relating to human capital development
include: integration of human capital development priorities into institutional frameworks,
fulfilling mandatory responsibilities st promoting transformation within the biodiversity
workforce(Breier& Erasmus, 2009; Rosenburg, 20588 the need tmeet the skillselated
requirements of prospective employers who are calling for biodiversity professionals with
critical skills relevant to the sector.

The problem of scarce skills and associatedtirtginal challenges reported above are also

related to the relative newness of many of the skills and occupations within the skills
development landscape. Mamf these skillsare also highly specialised which creates
scarcity. This is evident with the s&\fV VFDUFH VNLOOV VHH &KDSWHU )
There is also often inadequate knowledge of supply and demand for these skills as this study
has discoveredBreier & Erasmus, 2009SA.DEA,201Q South Africa. Department of

Labour, 2007)
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A further indication of a poorly defined skills sector is found where various job titles relevant

to green occupations are inappropriately gexltogether and described in the Organising
Framework for Occupations, or are being recognised by the standard operating codes as being
within the same industry when they are not necessarily so, as was found when librarians and
museum curators and natuwrenservators were indicated on the OFO as similar occupations

when they are in fact quite different (BHCDS, p. 2, 2010). This creates problems for skills
SODQQRLQJ LQ WKH VHFWRU DQG OHDGV WR VRPH IRUP RI
skills.

Swh issues have lead to more intensive investment in human capital development as
proposed in the Biodiversity Human Capital Development Strai®gyth African National
Biodiversity Institute & Lewis Foundation, 20100his strategy seeks to strengthen human
capital development especially at the high skills/ professional level in the biodiversity sector
as this is where high levebf demand have been shown to exist (ibid). It is for this reason
that the occupations that | focussed on are high skills / professional occupations.

2.3 SCARCE SKILLS IN THE BIODIVERSITY SECTOR
Skills are understood to be a combination of competsnkigowledge, values and insights,

allowing for individuals to conduct their work, as per the SANBI/ Lewis Biodiversity Human

Capital Development Strategy (2010). According to the Health and Welfare Sector
Education and Training Authority, HWSETA (2012)cathe ESSPSA.DEA, 2010, the

WHUP VNLOOV FDQ IXUWKHU EH XVHG pORRVHO\Y WR UHIF
individuals perform work. In this research the definition of skills is aligned to that of the
(South Africa. Department of Environmental Affairs, 201@hereinskills are defined as
competenciesknowledge and values needed to practice an occupation. In line with the
'"HSDUWPHQW RI /DERXUYV GHILQLWLRQ RI VFDUFH DQG FU
also refers to skills in occupational terms (i.e. it classifies skills required in relation to
specfied occupational categories). Skills can also be a result of tacit knowledge obtained
through workplace learning, or can be gained through formal training (see section 2.3.2.2).

As has been mentioned, there has been a broad lack of biodiversity skélspmesnt, an
issue which is mirrored in the South African governmental and private sector research. The
issues is not, however, restricted to South African, and international reporting also points to

the need for improved skills in the biodiversity secis, the challenges of biodiversity
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management increases with an ongoing loss of biodivelSByDEA,201Q Ingram et al.,
2009 UNEP, 2012).

The corept of skills within the context of the South African Biodiversity Sector, following
the Department of Labour categorisation (HSRC, 2009), has been divided into scarce and
critical skills (introduced briefly in section 1.2.1, and defined in more detiahpe

2.3.1 Scarce andritical skills, and supply and demand of scarce and critical skills
Scarce skills are identified Breier and Erasmus (20Q09s skills (or occupations) which are

in chronic short supply, and for the biodiversity sector, this is a further elaboration by the
GreenMatter skills priority list(SANBI/Lewis Foundation, 2010yhich stateshat a skill

refers to the ability to perform the roles and duties proficiently within an occupation, as based
on the Organising Framework for Occupations (DHET, 2013). An occupation, as per the
SANBI/Lewis Foundation, (2012) is understood to be a setl, jor specialisation, where

the tasks are similar in nature allowing for them to be grouped together.

As introduced in Chapter One, scarce skills can be further broken down into two
subdivisions: absolute and relative scarcity, depending on the avaylaifilthe specific
skill/s. Absolute scarcity is indicative of skilled individuals being absent from the current
workforce within the foreseeable futufiéraak, 2009) Conversely, relative scarcity refers to
skilled individuals being in the sector but m@ting able to meet the employment criteria due

to, for example, geographical placing, transformation objectives or the lack of critical skills
required within the occupation as is explained by the Department of Higher Education and
Training (DHET, 2011) ash as found on the National Scarce Skills List of the Department of
Labour (NSSL), (DoL, 2008).

For the purpose of this research, | was required to choose two to three scarce skills to
investigate in the study. As mentioned above in section 2.1, this chaEguided by the
GreenMatter Priority Scarce Skills liE8ANBI/Lewis Foundation, 2012)The chosen scarce

skills were:

1) wildlife veterinarian, a relative scarcity, which means that the qualified individuals
are present within the sector, yet are unable to fulfil the demand, as a result of factors

such as transformative objectives, geographical placing.
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2) freshwater ecologistfth a wetland ecology focus), identified as an absolute scarcity,
which means that there is a definite lack of individuals within the sector, as a result of
therelative newness or emergence of the skill or occupation, or the absence of skilled
professiomls within the industry.

However, the skills debate is not just confined to definitions of relative and absolute scarcity,

as the concept afritical skils LV DOVR XVHG 7KLV RIWHQ FUHDWHY FRCQC
is viewed within the biodiversityestor. All professionals, including those in the biodiversity

sector, need to possess certain competencies prior to entering the workforce, such as:
knowledge of the sector, ability to work in complex situations and a passion for the
environment (Breier &Erasmus, 2009). This is also often apparent in the requirements
section of a job advertisement, and a lack of these competencies can also lead to difficulty in
finding work (Kraak, 2009). In relation to thig/anless (2013) states: KHQ ELRGLYHUVL
graduates first enter the workplace they often lack skills such as, problem solving, planning,
tackling group projects and the application of theory from their studies into a real world
FRQWH[W" 7KH VNLOOV PHQW L RrifddIGkillsQWwhig ikradk {ZRU8D W L R Q
identifies as specific skills which are required within an occupation and its relevant
workforce. Critical skills can be further delineated into two forms of critical skills: generic

and particular operational (as also introduced briefly Chapter One, section 1.2.1)
(Department of Higher Education and Training, DHET, 2014; Health and Welfare Sector,
HWSETA, 2012; Kraak, 2009). Particular operational skills can be understood as critical
skills relevant to a specific trade or operatiar, éxample a wildlife veterinary critical skill

could be that of blood sampling. A generic critical skill could be telephone etiquette, minute
taking, HIV/ AIDS knowledge and conflict resolution. (HWSETA, 2013quth Africa.

Department of Environmental Affairs, 2010)

Defining what a scarce skill is in relative or absolute terms, or identifying what critical skills
are absent (generic or agzation specific) is an element of the bigger issue of skills scarcity
and shortages. What is more important to investigate once it has been determined that skills
are scarce, is to develop a moredepth understanding as to why these skills are scaince,

what is shaping the scarcity. This requires research into supply and demand issues.

Supply side factorsare focussed on how the skills are supplied into a sector and this

involves looking at the education and training system and skills system prongsi

22



Examples of factors that need to be considered from a supply side perspective are quality and
access to schooling, subject choices in schooling, career guidance, experiential learning,
university entry opportunities, curriculum content in univegsiti Kraak (2009) for example
suggests that factors such as geographical placing of jobs, limited choices in employing low

level skilled workers can lead to skills gaps.

Demand side factorson the other hand relate to the employment context and labouetmark
factors such as whether there are adequate economic resources to employ people in the
sector, whether employers are seeking out graduates, and what the scope and range of
employment opportunities are in a sector. Kraak (2009), in his chapter on theASucan

electrical energy sector, for example suggests that the rate of economic growth, will also play
a large role in determining the demand for skills, this will also clarify the consistency or

inconsistency of the demand for skills.

However, as brity introduced in Chapter One, there is also the phase and processes that
operatein-between supply and demanahich in the literature is referred to @ansitioning
(Bronfenbrenner, 1979; Ecclestone et al., 2009; Fenwick, 20i&)sitionng is a complex

process and involves a shift or development from one state or setting to another, and through
this process the settings, roles , activities and relationships are affected (Ecclestone, 2009),
Transitioning will be discussed in more detadldw (see section 2.4), as this was the
MLQWHUIDFHY EHWZHHQ VXSSO\ DQG GHPDQG WKDW , H[DPL
research into transitioning allows one to sttiuy relationship betweesupply and demand. |

reasoned that this would piide a strong lens through which to understand issues of skills
scarcity (relative or absolute) as well as issues pertaining to critical skills (occupationally

specific or generic).

2.3.2 Gaps in knowledge pertaining tecarce and critical skills, skills shortages and
transitioning factors within the biodiversity sector

6RXWK $IULFDYV WXUEXOHQW SROLWLFDO KLVWRU\ KDV LP
and transition into a developing coun(BorelSdadin & Turok, 2013) Theapartheid legacy

as well as issues experienced within the emerging governance system in South Africa (e.qg.
widespread reports of corruption; ongoing violence etc.) has led to many skilled professionals
leaving the country or chging original career trajectories resulting in a noticeable shortage

of professional skill§Crush et al., 2000}t is not only political drivers that have led tacku

shortages of skills, but also issues associated with the quality of education, and the exclusion
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RI WKH PDMRULW\ RI 6RXWK $IULFDQYV IURP D KLJK TXD
communication, 2013). Apart from the aforementioned issue of thevbkrsdy sector

featuring in Government as an emerging sector (see section 2.2.1), and the associated
emergence of a scarcity of biodiversity related skills, a lack of knowledge pertaining to skills

in general, including those of biodiversity, has been mihated as problematic
(SA.DEA,201Q Rosenberg, Personal communication, 2013). The ESSFDEA,2010

underlined the importance of filling the knowledge gap whilst also addressngdue of

skill shortages within the Environmental and Biodiversity sectors respec{elith Africa.
Department of Environmental Affia, 2010)

Evident gaps in knowledge pertaining to scarce skills within the biodiversity sector have
motivated research and development of a national strategy to address the issues
(SANBI/Lewis, 2010). However, to date, research findings and strategrdation is broad,

and there is a lack of detailed empirical insights into the exact factors affecting skills supply
and demand within this sector. | highlight two such examples of gaps in research requiring
additional investigation, namely: skills mig@at and tacit knowledge. Skills migration is a

big threat to the development and strengthening of the biodiversity sector, whilst, an area
such as tacit knowledge serves as a building block for the development of young
professionals as they enter the workk. Further research into both of these elements would
have an impact on the success of the biodiversity s€&ANBI/ Lewis Foundation,
2012)The final chapter of the thesis (Chapter Six) provides further insight into some of the
more complex issues influencing skills supply and demand and why there is a skills scarcity
for the two occupations under investigation. The tfaoctors that are already known to
influence skills supply and demand in the biodiversity sector, and more broadly in the South
African context, are outlined and explained below and give more distinct reasons for the

existence of these scarce skills.

2.3.21 Migratory skills and skills migration
Migratory skills are identified as skills for which there is a high global demand. Often

specifically skilled workers cannot find a suitable match for their specific talents, leading to

these individuals leaving thretountry of origin to seek work on foreign shofB&ankley et

al., 200 QRWKHU FRQWULEXWLQJ IDFWRU LV D FRXQWU\YV OC

to specialised candidates viable job opportunities. Additionally, the skill/sd cbel

FRQVLGHUHG WRR GLYHUVH RU WRR VSHFLBadeyV2a@3; IRU D ¢
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Campbell, 2002) Periodically, as is the case in South Africa, the actual economic and
political stance of a country serves to drive skilled individuals to migrate for their own
benefit(Campbell, 2002; Kraak & Press, 2008yush et al. (2000) describes a South African
$IULFDQ SKHQRPHQRQ GXEEHG DV WKH 3EUDLQ GUDLQ " D¢
Africa to date, many skilled and taked individuals have left the country to seek
RSSRUWXQLWLHY HOVHZKHUH 7KH SKHQRPHQRQ RI D peEUD
countries, as salaries are often higher in countries outside of Africa. However, prior to the
democratic changes themas also an influx of skilled professionals as many in exiles
returned homeTlhere has also been a longer term influx of workers from surrounding African
countries into South Africa, the majority of which were classified as lower skill level as their
labaur was sought in the mining industry especié@ampbell, 2002)According to Breier
and Erasmus (2009), it is especially in the fields of medicine, engineering and information
communication technology, that the outflow of highly skilled individuals vacating the
cowntry for other countries is noticeable. Reasons for their departures included, but were not
limited to, the opportunities of greater remuneration and skills recognition, bettering the
offers available within the local context (ibid).

,Q WKLV VVpXYkass Wuxind \dbndextual profiling) | found that both scarce skills of
freshwater ecologist and the wildlife veterinary vocations are identified as highly migratory
vocations, according to reports from both Onderstepoort (Burroughs, Personal
communicatio, 2013) and Stellenbosch Univers{gsler, Personal communication, 2014)
Furthermore, the few pre grad individuals that | interacted with when setting up this study,
stated that they would prefer to work overseas. However, | was not able to trace the exact

numbers of professionals in these two categories that have migrated.

Since its reemergence into the economic field after years of aparttesed sanctions, South
Africa has had to work extensively to contend with economically more powerful countries.
Additionally, South Africa is recognised as a developing country within a state of growth and
therefore certain sectors are not currently able to offer jobs or permanent posts to specifically
or scarceskilled individuals. The rapid changes and more flexiahd mobile patterns of
employment that are emerging underhberal globalisation, together with the potential for
specific skills not being adequately recognised or accommodated in the South African
workforce, is a contributing factor aiding in the gration of many talented individuals
(Bailey, 2003; Campbell, 2002; Crush, 2000)Furthermore, opportunities for young
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graduates to be able to shadow and gain valuable insight and experience in their specific
workplace, often a prerequisite obtaining employment, are not always available and as a

result opportunity is sought elsewhere, including foreign markets.

Lastly in the South African context, job opportunities are advertised for, and are directly and
specifically aimed at affirmativaction and transformation policies in companies and within
government. This affects especially those who are not the focus of affirmative action and/or
transformation policies (especially white males) who often choose to migrate as they fail to
be considezd for jobs Additionally the affects of an escalating crime rate and other forms of
violence in South Africa have been cited as reasons for potential candidates to seek

opportunities abroad (Bailey, 2003).

2.3.2.2 Tacitknowledge
A second factor influenog scarcity of skills is tacit knowledge. Eraut (2000) describes tacit

knowledge as the knowledge one acquires over time and through experience, it is further
divided into three types, namely; the understanding of situations and people, routine actions

and finally, tacit rules underpinning decision making. These actions become evident when

four processes are followed; reading the situation, weighing up options, explicit activity
coupled with three modes of cognition, intuitive, analytic and deliberate refisrred to as
metacognition (ibid). Tacit knowledge forms the basis of the experience required by
employers for their employees and often these individuals lack these skills, especially if they
DUH pIUHVKY RXW RI FROOHJH or XoQuvork EXperiensel DQG KDYH KDC

Working individuals gain tacit knowledge through experiences, workplace learning and
mentorship and guidance in the workplace. It is not necessarily provided or instructed at
university level, but gained through years of workingexience. It is perhaps ironic or
paradoxical, that for young people to gain access to the workplace they require work
experience yet young people are not able to access the jobs which will give them work
experience. This requires other instruments taigeofor transitioning from university to
workplace so that professionals can gain experience, for example via internships, job
shadowing programmeSA.DEA, 2010.

The short discussion on these two issues noted above, provide some insight into how
different factors shape supply and demand, and furthermore that supply and demand issues

should not just be understood in technical terms via a quantification of scarce and critical
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skills. There is also a need for the contextualisation of understandingroé scal critical
skills, and in this study this is done viadepth qualitative research into two scarce skill

occupations, which are introduced next.

2.3.3 Veterinary and wildlife veterinarians in South Africa
The field of veterinary science and praetis a highly specialised, yet exceptionally diverse

and cross cutting field, which is influenced and shaped by global trends such as: disease
outbreak, food production, biotechnology and ecotourism, and therefore must be able to
serve political, agrictiral and economic demandKriek & Swan, 2009; South African
Veterinary Associatin, 2014) Globally there is a need for experienced, qualified
veterinarians, possessing sound education and postgraduate training to contribute to the
veterinary related research that is required within this wider sm@gical / socio
economic contex It is particularly the need for biodiversity conservation and protection of
animal biodiversity, mega fauna and fisheries, as well as the burgeoning ecotourism business
and wildlife farming (hunting) that influences this scarce skill. Furthermorestaise skill

is influenced by the international agreements to protect wildlife and animals that originate
from the international Biodiversity Convention. One of the seven conventions of particular
importance to this study is the Convention on Internatidnatle in Endangered Species of

Wild Fauna and Flora, CITES legislation, and this directly impacts the trade, management
and handling of wildlife internationally (Convention for Biological Diversity, 2014). The
aforementioned issues contributed to SouttdAfFDV GHFLVLRQ WR FRPPLW WR
International Trade in Endangered Species of Wild Fauna and Flora, CITES, in 1975, in order
to protect local species from over exploitation and extinction (DEA, 2014). The international
trade of wildlife spe@s is recognised as being a several billion dollar industry into which the
South African wildlife and game ranching industry fits (WRSA, 2012).

Veterinary services are vital elements contributing to not only animal welfare and husbandry,
but the internatipal agricultural economy, food production, the sustained health and well

being of both animals and humans globally. The value and importance of veterinarians
involved with wildlife health and disease, as well as public health, transboundary diseases

and zonosis, are of paramount significance to the environmental sector as elaborated below.

6RXWK $IULFDYV ELRGLYHUVLW\ LV VSHFLHV ULFK D ODU

unique and invaluable faunal species,
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- micro fauna, such as indigenous rodentfaana, reptiles

- macro fauna, including primates and some species of antelope, and some of the big
five species

- mega fauna, also including some species of the big five, large antelope as well as
cetaceans.

Furthermore, this faunal component and manyhef associated species are recognised as
intrinsically and economically valuable across many of the sectors, such as: agriculture,

environment, cultural and historical, trade and tourism, including ecotourism and hunting.

Within the past two decades, tls®uth African wildlife and game ranching industry has
grown exponentially into an industry with the R8 Billion per annum value and has attracted
local and international interest and investment (WRSA, 2012). This is why its management
requires specific, lghly trained individuals

&RQYHUVHO\ ZLOGOLIH KDV DQG FRQWLQXHV WR VHUYH
disease in both domestic animals and humans, also referred to as transboundary diseases.
Causes for the spread of transboundary diseasedeattributed to intrusions into wild

animal natural habitats, as well as the viral trade in bush meat, agricultural sprawl, and the
exotic pet market. Additionally, transboundary diseases have been recognised as one of the
eight classes of diseases whwill become rife within the next two and a half decades, as

conditions allow for the their promotion (Kriek & Swan, 2009).

As a result of these current and historical threats which wildlife pose to the agricultural
sector, including problem animal issu@ests and transboundary diseases, the management
of wildlife has gained an unfortunate reputation within the agricultural context. Effective
mitigation and management of transboundary diseases, and promotion of general veterinary
practice and disease daol, is reliant upon adequate, functional veterinary institutions and
facilities, in conjunction with governmental support and a constantly revised curriculum in

line with global veterinary standards.

To date, there are 46 veterinary training institutéiw Africa, 21 of which are located in
SubSaharan Africa (Burroughs, Personal communication, 2014; Kriek & Swan, 2009). For
the purpose of this study | have focussed on the only South African based institute, located in

Pretoria, namely: Onderstepocdftie aforementioned institutes were primarily established as
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a defence against disease epidemics within the agricultural sectors, as a result of wildlife and

domestic animal interactiorfKriek & Swan, 2009)

The history of the veterinarian sciences and practice in South Africa has its foundations
rooted in the earhagricultural and disease prevention landscape. The founding veterinary
and disinfection station was set up by a Swiss national, Dr Arnold Theiler, shortly after the
station closed its doors in 1905. Dr Theiler then set up Onderstepoort in 1908, and
subsegently began training the first official South African Veterinarians in 1920. The
initiation of the veterinary institute was as a result of previous epidemics such as the
Rinderpest, Catarrhal fever, Blood Water and Anthrax and at the time it was seen as
imperative that a council of trained professionals be available to attend to such outbreaks as
these diseases had far reaching consequences for the newly developing South African
agricultural sector, which often suffered financially and loss of stock, tdueutbreaks
(Onderstepoort website, 2013puth African Veterinary Association, 2014)

The Onderstepoort Veterinary School of Medicine has since its modest beginning, grown and
diversified to offer a variety of different services sum$t veterinary nursing, veterinary
technology, anaesthesiology, and wildlife veterinary care. The undergraduate curriculum is
tailored to the global demands as specified for veterinary education including the outcomes of

the New Partnership for Africandvelopment, referred to as NEPAD and the African Union
(Burroughs, Personal communication, 20ay regulations pertaining to the international

trade in species such as CITES and the South African Biodiversity Act No 10 of T2t04.

latter providesl RU WKH PDQDJHPHQW DQG FRQVHUYDWLRQ RI 6R;
the framework of the National Environmental Management Act (1998), and ensures the
protection of species and ecosystems that warrant national protection &@mkdls usage of

natural resources.

As with many of its African counterparts the focus of the undergraduate curriculum at
Onderstepoort is threefold, in that focus is placed upon producing veterinarians who are able
to firstly, recognise, diagnose, amdplement treatment for disease control; secondly, apply
treatment to animals; and thirdly safeguard the wellbeing of human health and augment
animal wellbeing Kriek & Swan, 2009. The dynamic nature of the undergraduate veterinary
curricula allows for the response to ghblpressures (ibid), and subjects such as wildlife and

ecotourism, health and food production are increasingly being incorporated. From 2015 the
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adapted curriculum incorporating the One Health principles which emphasis veterinary issues

not only at a localevel, but globally (Burroughs, Personal communication, 2014; Kock,
Personal communication, 2014). The currefityg@ar students were the last intake to be
instructed via the main course offered for veterinary specialisation in the curriculum of 2009.

This course, known asthg:LOGOLIH 2VWULFKHV PREUIBHR ZDVLREGE H U
by students in their final year prior to clinical work. Further insight into this course is

provided in Chapter Four (section 4.4).

Wildlife veterinary practice is gogcialism which the students have been able to take in their
penultimate year of undergraduate studiurther to this, veterinary students who possess the
EDVLF YHWHULQDU\ GHJUHH FDQ FRQGXFW D SRVWJUDGXI
wildlife veterinary topics, in order to specialise as a qualified wildlife veterinarian. Two
options for postgraduate degrees currently exist; the first is a MSc. veterinary degree,
HTXLYDOHQW WR D PDVWHUfV FRXUVH DW DQRWIKHHe) KLIJKH
0O OHG 9HW &RXUVH RIIHUHG DV D ODVWHUfVY OHYHO YHWF
course and is based on a three year long supervision period of the student by a qualified and
approved supervisor. The student then works under the guidémice supervisor and upon
completion, writes an exam which renders the qualified individual a practicing specialised
veterinarian. This course however, is constrained by a number of factors especially the
presence and availability of the only four qualifiand able supervisors. Three of whom are

based in Onderstepoort and one is based at South African National Rargger National

Park. This allows students to enrol for the course on the condition that they are able to take

up a post, supervised at @thOnderstepoort or the Kruger National Park or in a vicinity

close by. Should any of the supervisors be unable to continue with the student, there are
financial and other implications for the university, and the student will be unable to complete

the degee.

Of the 120 t0150 students who enrol for the undergraduate veterinary course annually, less
than 20 % will move into the wildlife veterinary field upon graduation [WV/Int.07]. This is

why this skill is considered migratory and in highly demand as thmebets of students

! The curiculum has changed over the past 10 years, and in this time, the complete lengttegfekias
varied, from 5 years, to 6 years to seven years and to date the graduating class of (2015/2016) will have
undergone& 6 year degree. Furthermore, the 20WSiculum will includeOne Health principles and thus
incorporate the wildlife veterinary focus from théykar.
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progressing to the South African workforce are understood to be fewer than required (Kock,
Personal communication, 2014). Another factor influencing the presence and scarcity of
ZLOGOLIH YHWHULQDULDQV LV W KsDsidehtsl Wad HoHs@rvaViK H q
governmental posts after qualifying. These posts were mostly in the equine and large animal
fields or in far afield game and nature reserves. Consequently a great many veterinarians
chose the domestic large animals or state weteans positions, as they were not keen to
move to remote conservation locations, where often supplies and day to day tasks were
hampered by vast distances, and also personal and family responsibilities prohibited these
individuals from pursuing this ceer. (Bracher, Personal communication, 2014). Currently,

the interest in state posts amongst recent graduates is less than what was experienced during
the past four decades. This is due to young veterinarians electing to pursue private sector
opportunities and perceiving state veterinarian jobs to be deskbound and administrative and

less challenging.

This relates to a new and seemingly significant trend which is emerging from the recent
changes in drugs and medicirlegislation Medicinesand Related Subences Control Act:

101/ 65, coupled with the boom in the game industry. This trend involves recent (often
young) graduates being approached by game capture companies to serve as assistants or on
site veterinarians as the game capture companies reqyuadified veterinarian to be present

to dispense the drugs needed for game capture, as outlined below:

The Medicines and Related Substances Control Act, 1965 (Act 101 of 1965), administered by

the National Department of Health (hamely veterinary medicstads the following:

- 3&RQWUROV XVH VDOH PDQXIDFWXUH DQG DGYHUWLVL
- 30HHWV LQWHUQDWLRQDO FRQYHQWLRQV"’

- Restricted for use by a veterinarian, in accordance with professional scope of
practice [22A(16(c)] 3
OHGLFLQHV FRQWUROOH Gs Bi\Ast RELHS Xneditivies ate @QrowpetUiRo
various schedules (unscheduledSchedule 9) based on their safety, use and-habit
forming potential. Unscheduled medicines are identified astbearounter products
and are thus legally available to the pulbtmm specified retail outlets. Pharmacists
may supply any medicine up to Schedule 2 directly to clients for use in animals

without a veterinary prescription; however a veterinary prescription is required for all
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other scheduled substances 18. Medicineshagkly controlled because they are
deemed as unsafe. Classes of medicines used primarily in game capture and wildlife
ranching or farming are: sedatives and tranquilisers and general anaesthetics
(SAVC, 2014)

- Tranquilizers, sedatives and anaesthetresSchedule 5 drugs

- Opioids, general anaesthetic drugs, highly concentrated and dangerous are
Schedule 6 Drugs

The aforementioned type of operation, working with potentially unethical game capture
companies, is warned against, due to questionable etlpiadtices and potential
underutilisation of the veterinarian (Burroughs, Personal communication, 2014; Kock,
Personal communication, 2014). This is one amongst other challenges that young veterinary
graduates have to confront. Other challenges and obstactheir transitioning to becoming
experienced and valued wildlife vets are discussed in Chapter Four and Chapter Six, based on

data generated for this study.

2.3.4 Freshwater (Wetland) ecologists in South Africa
Water is an essential support for ##lon earth. The preservation and management of water

and its many intricate systems (including wetlands) has become a global effort, as is evident
within the UNEP Millennium Development Goals document (UNEP, 2012) and the newly
revised Sustainable DevébPHQW *RDOV JRDO VL[ ® (QVXUH DYDLOI
PDQDJHPHQW RI ZDWHU DQG VDQLWDWLRQ IRU DOO" 81
scarce country, the Department of Water Affairs has the key responsibility for managing

6 RXWK $1U erFrBsHhcesd.DHwever, other departments such as the Department of
Environmental Affairs share responsibilities that relate to water resources management in
South Africa. The key legislation governing water resources management is the National
Water Act (No. 36 of 1998) which states that water is recognised as a scarce and unevenly
distributed natural resource, which forms part of an idegrendant cycle. Furthermore there
exists a need for integrated, sustainable management of this commodity and rtseseand
systems, which is inclusive and beneficial to all users. The National Water Resources
Strategy (2013), shares this sentiment as its vision is sustainable, equitable and secure water
for a better life and environment for all. However in order toee these goals, adequately

trained professionals are required.
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Within recent years hydrology, and associated studies, have gained increasing importance, as
the preservation of water and catchment areas are identified as major contributors to not only
the agricultural sector, but to the basic functioning of South Africa as a whole (Ellery,
Personal communication, 2014). Resulting from encroachment, system interference,
mismanagement and inadequate preservation, the freshwater aquatic systems facka myria
ongoing challenges. It is for these pressing economic and ecologically linked challenges and
issues, that the handling and monitoring of this precious commodity needs to be conducted by
specialists who understand the interlinking systems and odstadimics. Systems such as;
floodplains, fluvial and riparian zones and wetlands, are key elements to the functioning of
the intricate and fragile aquatic system. In this study, |, as the researcher chose to investigate
individuals who are focussing on Waatds and the broader freshwater ecology system since
they have been identified as a scarce skill as reported on in section 2.3.1.

To understand the work of wetland ecologists it is necessary to understand the dynamics and
LPSRUWDQFH RI 6 RaxXds. KVeklabds Bé&vie\severaWmportant functions, namely,

ecological, agricultural and economic.

The ecological functions include the purification and filtration of water from riparian
systems, as the flora present within a wetland system containdcspéit life which is able

to cleanse and rid water of excessive nutrients and toxins. The breeding grounds and nursery
DUHDV RI PDQ\ RI 6RXWK $IULFDYVY DTXDWLF PLFUR IDXQD
wetlands and the biodiversity they harbour egeognised as bimdicators, whereby the

health of a riparian system can be monitored through the health of a wetland Batees,

2013) Often local communities rely on wetlands and riparian systems for agricultural and
subsistence farming, drawing water for crops and livestock purposes.

Lastly, as wetland andparian systems contribute to the economy of the country through
both ecological and agricultural means mentioned above, the careful monitoring and
integrated management of these systems is imperéEhNery, Personal communication,
2014; Kotze, Personal communicatj@014)

South Africa is a signatory to the RAMSAR convention which is a key international
agreement to further the aims of wetland management. The RAMSAR convention of 1975
established an international framework for managing wetlands of internatiopattamce

and also drew attention to the need for wetland management to preserve waterfowl habitat.
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South Africa signed the convention in 1975 and in doing so became the fifth contracting
party to the convention. Through this convention an internatiogalytifor the sustainable
utilisation of wetlands, whilst recognising their fundamental ecological functions, including
economic and cultural value was put into effect. As a result of this convention, all wetlands
are to be listed, classified through keiferia and managed to ensure their wise use, adequate

monitoring and managemef@owan & Van Riet, 1998)

Furthermore, freshwater ecosystems and wetlands around the globe are sttiethe@roy
copious legislative literature and laws governing their preservation and adequate management
by capable and competent profession@#ery, Personal communication, 2014; Kiburz,
Personal communication 2014; Lindley,personal communication, 20148 jobs related to

the protection of wetlands aim@perative and often are interlinked with companies wanting to
conduct Environmental Impact Assessments in the effort to scoping potential for new

structural developments in wetland areas.

A wetland ecologist is one of the professions associated wittrdiael vocation of freshwater
ecology. Although still a relatively recent profession, it is considered exceptionally important
for water and catchment management. The profession is constantly being updated and
displays dynamic properties in relation to tdemands of the sector (Barnes, Personal
communication, 2013). A deep understanding of wetlands and freshwater systems at a
foundational level, focussing on their evolution, the effects of natural erosion and degradation
and impact of anthropogenic influsas on the slope, area and erosion, is vital for any

credible wetland or freshwater ecolodistiery, 2014)

The lack of suitably qualified freshwater and wetland ecologists has led to this profession
being classified as an absolute scarce skill. It is seen to be a high migratory skill (see section
2.3.2.1 above), and often gzates move into the private sector and general environmental
impact arenas, more specially environmental management consuftaresetting in vacant

positions at Governmental level. Additionally, the trend exists of appointing less qualified
people tha the required skill levels in order to fill transformation quotas, or the qualified
scientists are being promoted to management positions (Rosenberg, Personal communication,
2013; South Africa. Department of Environmental Affairs, 2010 7KH '($TV VWXG'

% experienced this upon identifig individuals to incorporate into my study and for this reason, | had to
broaden my focus to includeeshwaterecologistsand not only wetland ecologists as initially intended.
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on skills in the environment sector, and the HSRC (2009) study on the biodiversity sector,
showed that there was more than one fashaping scarcity, hence the need for more in
depth understanding of the occupations, and the classification of a scarce skill area, as argued
in section 2.3.2 above.

Individuals initially train as ecologists and in their postgraduate years they canthneake
decision to specialise in freshwater ecology. However they frequently do not use these skills
in practice due to the labour market context as noted al®¥EA,2010, the detail of

which is explained in Chapter Five in the case studies of freshe@ikrgy graduates.

2.4 THEORETICAL FRAMEWORKS FOR RESEARCHING SUPPLY AND
DEMAND OF SCARCE SKILLS

In this section the theoretical frameworks employed in the study are introduced and
explained. The area of supply and demand of scarce skills is quite oawpliere are
multiple factors that affect supply and demand. As noted above in section 2.3.1, simply
guantifying supply (i.e. how many wildlife veterinarians qualify) and demand (i.e. and how
many wildlife veterinarians obtain work placements) only @nés a very narrow
unsophisticated view of supply and demand. Issues of transition from study to work are also
important, and these potentially provide insight into issues of supply and demand. In this
study, which is a qualitative analysis of factorsueficing supply and demand, | concentrate

on the concept of transitioning to develop a more detailed addpth understanding of the
problem.

+RZHYHU WUDQVLWLRQ WKHRU\ LV GHVFULEHG DV D pPLC(
analysing changes with settings for example, of study work, or from school to studyt

does not necessarily provide an-depth understanding of how such movements are
LQIOXHQFHG +HQFH LQ WKLV VWXG\ , KDYH DOVR ZRUN
ecological systemgheory (Bronfenbrenner, 1979) and a critical realist underlabouring
(especially the concept of emergeng¢@ycher et al., 1998) provide a more powerful

language of description for the transitions, and for explaining the factors influencing supply

and demand.

Critical realsm is employed to a lesser degree in the data analysis. However, critical realism
LV XVHG DV DQ H[SODQDWRU\ WRRO DV LW SURYLGHYV DQVZ
WR PDNH ; SRVVLEOH"Y UHFRJQLVLQJ UHDOLWrMmawtR EH HF
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Ekstrom, Jakobsen & Karlsson, 2002), hence an introduction to critical realism is given in
section 2.5 and as methodological tool and the practical application is explained in section 3.3

(the methodology chapter).

Firstly |1 explain the rationale fothe utilisation of the transition theory from a macro
perspective, secondly, the intellectual background to transition theory is provided with
emphasis placed on the principles of the human ecological system. Thirdly, the scope of
transitions is descriloe and fourthly the utilisation of transition theory as a lens to
understanding the scarce skills within the context of the South African biodiversity sector is

detailed. Lastly the limitations of transition theory are discussed.

2.4.1 Transition theory rationale
$W D JOREDO OHYHO 6RXWK $IULFDYVY UHFHQW HPHUJHQFI

steady transition into a green economy (see section 2.2.2, above), has been spurred on by
several key factors; firstly, the response to the daage theory tymal of global economies
reacting to critical economic milestones, and secondly the recognition and ownership of the
plethora of factors from an unstable past, which have contributed to direly unsustainable
practices and exploitation of natural resour(se section 2.2;Swilling, 2013) This has

led to the ned for an incorporation of new ideas and creative action necessary for countering
the historical conditions (e.g. environmental policy making; introduction of sustainability
practices into workplaces; landscape and environmental management practicesttetitig

aim of benefitting future generations and the sustainability of the country as a whole. Like
any transitional period this comes with a unique set of turbulent factors adding to the shaping
and development of the new green economy and those et/alvit. The process of this
transition is not a smooth pathway from one point to another, but is, instead a gradual process
which involves encounters and unfamiliar territory both for the economy; and as described
later in this section, for individual®at are actors within this sociatological and social

economic context.

The trends and flux of the global economy, the current local labour market, and governmental
decisions greatly affect and influence the demand for and ultimately supply of getuate
the workforcéMaia & Giordano, 2011)This transition to a green economy entails matching
the needs of this new green economy with fulfilling the requirement of specially trained
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individuals who are required to occupy newly developeditipas and/or change their

practices to be more sustainability orien{BdrelSaladin & Turok, 2013)

These local and global trends can affect the availability and stability of jobs as well as the
focus of thecurricula that train individuals to match the demands of these(fedrswick,

2013; Lampila & Stenstrom, 2012; SawcBuRaylor, 2010) This adds to the scarcity of
certain skills and skilled individuals and ultimately affects the supply of and demand for these

individuals in the workforce (ibid).

Current employees angew entrants into the post modernist workforce face a plethora of
challenges and demands on a daily basis. These include the constantly increasing spectrum of
technological advancements and communications, and requirements from employers that new
employes enter the workforce equipped with relevant skill sets, capable of sustaining an
optimum working rat€lngram et al., 2009)This adds stress to an already tense period in a
\RXQJ SURIHVVLRQDOYV FDUHHU WU sMdHdbw® dre n&sand W [UR
emerging pressures, manthe influential chronosystemievent of the global recession
(Ecclestone, 2009). This is coupled with particularly difficult financial periods which affect

job availability, contributing to external presss a recent graduate will encounter. For
example, in Europe in mid 2012 the unemployment statistic rose to more than 25 million,
approximately 10 % of the European populaiiBonneau, Jurado, McConville, Rayment, &

Tucker, 2012) South Africa, as a developing country, two decades into its democracy,
continues to be one of the countries with the highest unemploymeruafra&e2% (Borek

Saladin & Turok, 2013)The high unemployment rate in South Africa is attributable to the
SUHYLRXV JRYHUQPHQWYfYVY SROLFLHVY RI DSDUWKHLG WKH F
poor qudity education for the majority of children, and a lack of focus on the transition

between school, higher education institutes, and workplaces (Kraak, 2009).

This period in South Africa is identified as a transition period, both from a pokticahl
perspective, as well as a socegtological perspective (Swilling, 2013). Although transitions

are commonplace throughout life, much of the available literature purports these phenomena
as particularly stressful and risk filled er@cclestone teal., 2009; Fenwick, 2013; Hannan,
Raffe, & Smyth, 2008; Raffe, 2008)

Added to this are the transitions that individuals need to make between home and school,

school and higher education, higher education and workplace or directly from school to work.
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There is an emerging body of literature that explains and describes such transitions. In this
study the focus is positioned on the transition between higher education and work in the case

of two scarce skills in the biodiversity sector. However, liteeatovers a wide range of
transitions, although gaps appear in this literature too. In this study as the researcher, | have
IRXQG OLWHUDWXUH EDVHG VSHFLILFDOO\ RQ WUDQVLWLR
literature seeks to describe howpieedict these transitions, and how to prepare one to enter

these so called stress filled regid&sclestone et al., 200%enwick, 2013). The definition

of transition is provided in section 2.4.2 below.

2.4.2 Introduction to transition theory
A transition is understood not to be a movement, but an alteration from one context to

DQRWKHU DOVR XQGHUVWRRG WR EH 3« DQ\ IRUP RI HYHQ
URXWLQH DVVXPSWLRQ UROHV RU UHiodzates RHtY Kltte™ OH\H!
agency and identity of an individual as they progress through an education system or learning
process. Lam and Pollard (citedkaclestone et al., 2009, p. 18dd to this understanding

by stating that: a WUDQVLWLRQ LQYROYHV 3% SHUVRQDO WUDQVLW
EHIRUH DQG DIWHU RI VSHFLILHG OHDUQLQJ H[SHULHQFHV"
that people are faced with and embark upon cultural and societal transitions oiviaiuah

level as well as within a collective, in response to broader contexts of structural change and

or opportunities in the work place or in work structu(Esclestone et al., 200%enwick,

2013) The literature shows evidence that transitions are areas in which turning points or
milestones or life events are combined through complex processes, whereupon an individual
SEHFRPHV VRPHERG\" LQ D SHUVRQDO HGXFDWLRQDO RU sl

In this researh such transitions have been investigated, namely: the transition of a specific
scarce skilled individual from a higher education institute to a place of work, with emphasis
placed on identifying the constraining and enabling factors, which ultimateipuds

causality to the success or failure of the transition. Transitions are understood to be identified

via events which can be anticipated (i.e. an event which is expected to occur such as
graduating from a degree programme) or unanticipated (i.e.vant evhich is often
XQH[SHFWHG DQG FDQ UHVXOW LQ WUDQVLWLRQ H J JHW\

(Fenwick, 2013)Such events are described in more detail:
x Personal an event or occurrence which is expected to have happened yet does not.
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X Resultant an event which then leads to a non event i.e.: an individual gets accepted
to a university, but as a result of finances is unable to finish their course and therefore
does not go into the field of work they were being educated for.

x Delayed an event whik still may or may not happen.

X Ripple- unfulfilled events occur to an individual which then directly affects another
SHUVRQ VXFK DV D SHUVRQYV SDUHQWYV ORVLQJ WKH
LQGLYLGXDOYV FKRLFH RI W KLdnipilaR\Stems@®@HOFDIWLRQ LQV W

Furthermore, Raffe, (2008) suggests a framework which posits transitions into typologies, of
which there are four types namely; 1) micro transsi 2) macro transitions, 3) national
transition patterns, as well as 4) institutional and structural dimensions of transition systems.
Micro transitions focus on an individualistic level, where the specific transition and the
factors affecting and influeing an individual are investigated. However, this cannot be
separated from macro transitions (as mentioned in section 2.4.1). At macro shestehtwo

level of transition according to Raffe (2008), national views on transition and to a degree,
level three transitions, institutional and structural dimensions of transition systems are
investigations of transitions from a wider perspectiRaffe, 2008). In this research
transitions are approached from a micro perspective, in that the research wastembnd
mainly on an individualistic level. This is achieved through two of the data generation
methods, namely: semi structured interviews and field observations (details of which are
reported on in Chapters Four and Five). However, this research wililedgatknowledge to

the macro systemic perspective, providing detail pertaining to reoccurring factors prevalent
throughout the participants transitions, which in turn may be considered relevant to additional
individuals in the two scarce skills areas, @uadentially also within the greater biodiversity
sector (reported on in Chapter Six). However, to make the link between the micro and the

macro, there is need for a systemic theory that can facilitate such an analysis.

2.4.3 Intellectual background of transition theory
The primary principles of transition theory are rooted in aspects of lifelong learning and

WURQIHQEUHQQHUYV HFRORJLFDO PRGHO SULQFLSOH
not unlike the stratified ontology of the basic criticadlism framework of Bhaskar, in that
%URQIHQEUHQQHU H[SODLQV WKDW DQ LQGLYLGXDOYV
environmental layers within an intdtd HODWHG V\VWHP %KDVNDU SUF
RQWRORJ\Y ZLWKLQ DQ R SH Qe dteurs($€P seaforzX5 2 kbeld®)Hwithl H Q
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%KDVNDUYV ZRUN JLYLQJ JUHDWHU DWWHQWLRQ WR WKH H
WKDQ %URQIHQEUHQQHUYY PRGHO GRHYV

In the Bronfenbrenner (1979) model the roles of individuals and settings wéitinsystem
are particular to, and change according to the involvement of the individual within the
specific system being investigated. This model is useful for transitions research as it

identifies five intefrelated ecosystems as:

Lower order systems:

The lower order systems of micro, meso and exo, tend to possess similarities across studied
groups, characterising ethnic groups, social classes and religious groups. As a result these
systems may be distinctly different between different social groupoudh the comparison

of the lower order systems, it then becomes possible to describe systematically the ecological
properties of these larger social contexts as suitable environments for human development

and transition.

Microsystem, the family, religion, institutions and neighbourhood, all affecting the
individual, their role and the setting in which they are active. A setting is defined as a place,
in this study examples of a setting could be, home, university, workplace. The setting is
comprised of thre key elementsole, that which an individual undertakes and in a specific
setting, often dictates or determines how an individual is expected to behave or act, and the
activities they conduct affects therelationship with those within their microsystenThe
elements of role, activity and relationship are subject to change in the incident of an

ecological transition.

The Mesosystem,which relates to the interconnections between the microsystems and

settings of an individual.

The Exosystem the links betwen a social setting in which the individual does not have a

direct role, but is nonetheless affected by the macrosystem.

Higher order systems

The Macrosystem the overarching complex nested interconnected systems including
ideologies of the particular ttural or ethnocentric group to which the individual belongs,

this is moulded and developed over time as each successive generation may alter the
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Macrosystem. Within a specific society or social group, the structure andupatkthe

groupdefines their gecific macrosystem.

The Chronosytem the patterning and fashioning of environmental events and transitions
over a period of the life course, which further includes the dustorical circumstances
such as feminine rights and racial inclusion. The diagrl, below depicts the human

ecological system proposed by Bronfenbrenner (1979).

'LDJUDP %URQIHQEUHQQHUTV (FR O RPdBrdnfonigéenneds HOPY ppBGHO $GDSWHG U

Bronfenbrenner explains an ecological transition as a process ogcutioss the
DIRUHPHQWLRQHG V\VWHPY DQG ZKHQHYHU DQ LQGLYLGXD:
is altered, it will invariably involve a change in setting or role or both. He goes on to state
WKDW UROHV SRVVHVV 3HPHUJé Wer t& alter She Westneny and K L F K

how they think, feel and act.

An example of an ecological transition, would be the progression of a freshwater ecologist,
from the role of a young graduate of a specific higher education institution, who applies for a
job as a junior freshwater ecologist at a local environmental consulting firm. Upon taking up
the job he/she experiences changes in role, now as a junior employee, relationship, he is now
understood as a junior member and thus the activities he conductsewsliited to his

experience and education.

Transition theory emphasises events and experiences and at times explains structures and
mechanisms shaping experiences and events. Transition theory is identified as a relatively
contemporary theory (Lampila &té&strom, 2012, citing Teichler, 2002). It has been in

existence since the latter part of thé"@ntury and is gaining ground in the early*'21
41



century, due mainly to the expansion of interest in lifelong learning (ibid). Furthermore,
interest in transibns can be identified from across a wide variety of fi¢ktclestone et al.,
2009; Fenwick, 2013; Kilminster & Birbeck, 2012)

Theoretical traditions ranging from social capital, to developmental psychology have been
utilised to study transitions, each allowing for differing gperctives and constructs, but all
positioning transition in a specific manner that can give rise to assumptions about the nature
of practice, knowing and change. According to Ecclestone et al. (2009) and Fenwick (2013),
research on transitions is basedtloree specific fields of research namely: Psychology, Life

Course studies and Career studies.

Psychology Emphasises individuals responses to changes in their lives (Ecclestone et
al., 2009 jngram, Field et al, 2009)

Life Course Studies Emphasises the manner in which individuals encounter and
progress through transitions, with particular reference to smdiaral context and
diversity (Pallas, 1993).

Career Studies Transitions accompanying significant progressions from one career

stage to the next, especially from school to work and also from practitioner to leader. A
vast majority of these studies concentrate on the individual moving from one institution
or sphere of activities to the next, often largely assuming that theseggmssa

movements are risk filled and stresqfitclestone et al., 2009; Fenwick, 2013)
2.4.4 The roles of Agency, Identity and Structure in transitions

Furthermore, transitions have also become twud of political, academic and practical
interests, however this being said, these are underpinned by both explicit and implicit
perspectives on the emphasis of agency, identity and the effect of structure. For example:
strands of life course studies cayvan institutional or context specific view of transitions

and how these ought to be predicted, managed, eased or even lessened. The political role
campaigns about and emphasises transitions in education, especially in the European context,

and fas beerextensively researched Ecclestone g{24109).

Agency. Agency is broadly defined as the interactions an individual has with material

conditions and other individuals, which can help shape their destinies, individually or as a
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collective, and is reliamin selfefficacy, self determination and the platforms upon which to

act autonomously. Life course research proposes agency to be the way in which individuals
progress through transitions, through the choices they make and actions they take, bearing in
mind the opportunities and constraints at a historical and social level which ultimately also
FRQWULEXWH WR WKH FRQVWUXFWLRQ RI WKH LQGLYLGXD
agency fully within various differing contexts of transitioning, it ecessary to consider the
G\QDPLF LQWHUSOD\ EHWZHHQ VWUXFWXUDO LQIOXHQFHYV
ability to act and make choices along a pathway. Ecclestone et al. (2009, cites Tedder &
Biesta, 2007), saying that:

The temporally consicted engagement of actors of different structural
environmentsthe temporal relational contexts of action, through which, the interplay
of imagination, habit and judgement, produces and transforms those structures in
interactive responses to the probtecaused by changing historical situations .(p.16)

Identity : Identity can be understood as the ways in which the individual self is represented
and understood, in different, multifaceted and developing ways, the ways in which the

personal, social and cuial meet (Ecclestone et al., 29)

Structure: Structural factors, such as gender, race, economic and occupational conditions,
education institutions, are determining factors, which influence the identity and agency of
individuals. According to(Ecclestone et al., 2009)jesearchers involved in transitional
researh state that it is exceptionally difficult to divorce agency and identity factors from that

of structure when trying to gain a deeper understanding of how these have been affected,
shaped and determined by structural aspects. And although all thesetglaraenextricably

linked, researchers study transitions in different ways with various resulting emphases.

RUNLQJ ZLWK WKH %URQIHQEUHQQHU PRGHO DQG Z
perspective and his theory of emergence, will allow meatsider how structural factors
shape agentive actions and identity formation in the context of the two scarce skills that are

the focus of this study (see Chapters Four, Five and Six).

The theoretical focus developed within this study is important {@orekto the problem in
transitions research raised by Ecclestone (2009). She suggests that a reason for the limited
literature and irdepth understanding pertaining to transitions, could be attributed to the
excessive emphasis being placed on identity agdncy over structures in transitions

research, which would potentially shift the discourse away from relying too heavily on the
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LQGLYLGXDO DIJHQW WR PDQDJH WKH ZKROH WUDQVLWLRQ

easing the process of transitions sfauctural interventions and mechanisms.

Allais & Nathan,(2012)concur with Ecclestone, by stating that in the South African context

a large amount of transitions literature reporting on transition outcomes, is largely centred on
the broad individualistic choices with the focus and less on the structural; sociomic

factors that influence and shape individual decisiddisis and Nathan (2012)ontinue to

say that the latter issues should be incorporated into the structuring of transition frameworks,

to better understand why and how transitions falil.

2.4.5 Transitiontheory as a lens to understanthe development of scarceldlls in the
South African biodiversity sector

A number of career based studies have challenged the depiction of transition as being a
change brought on by a navigation of institutional norms and structures, and rather focus on
the being and becoming ofehndividual (Allais & Nathan, 2012; Ecclestone, 2009). These
same studies highlight the manner in which people embark upon and make social and cultural
transitions as individuals and as a collective, in response to the broader context of structural
change for example: opportunities within the labour market or even changes within the work
structures or specific organisatior@leary and Gallacher (20Q7j§lefine a transition as a
personal transition between two states of being, the before and after of specified learning

experiences.

According to Allais and Nathan (20)L2lthough transitions (Higher Education Institute to
workplace) in the South African context, have been widely researched, much literature is
situated around the decisions that an individual makes and not enough emphasis is placed on
the socieeconomic isues and structural constraints affecting transitions. These, they state,
are downplayed and are not explicitly defined in the overall understanding of the success or
failure of the said transitions. This presents as an important caveat for workingawsitidn

theory in South Africa, and has shaped the theoretical tools and frameworks used for analysis
and interpretation in this study (see Chapter Six). As the researcher, | have therefore sought
to consider some of the wider structural issues shapesdaee skills landscape in the
biodiversity sector, such as policy and legislation, trends in the economy (e.qg.
unemployment), loss of biodiversity, changes in curricula (see sections 2.2.4 above, and also
Chapter Four, Five and Six). However, as Bhagk888) argues, people do have agency,

and this is exercised in the pegisting context of structural influences, however people do
44



possess abilities to change structural conditions. This normally takes place over time. Thus it

is also important to consed individual agency and identity in transitions research.

In this specific research, the emergence of scarce skills in the biodiversity sector, as explained
in section 2.3 above, are and have largely been a result of both individual and structural
factors such as individual choices to pursue the specific career paths, the recent emphasis on
WKH JUHHQ HFRQRP\ IURP D JRYHUQPHQWDO SHUVSHFWLYH
for these specific specialists. More insights on these interacting factoddfered in Chapter

Four, Five and Six respectively. However the actual structures and mechanisms which allow
for a skilled graduated to pursue their career trajectory, such as opportunities to gain
workplace experience, networking platforms and imgkips, tend to be overlooked and some
universities are unable to keep track record of the specific fields in which their graduates
enter, due to capacity and logistical reas@Bsrnes, Personal communication, 2013;
Burroughs, Personal communicatja2014; Esler, Personal communication, 2014; Lindley,
Personal communication, 2014s a result little to no information is freely available to track

the entrance of graduates into these scarce skill fields, and it is therefore not easy to capture

the dructureagency factors shaping transitioning into these occupations.

2.4.6 Limitations or critiques of transition theory
As with any theory, criticisms and critiques add valuable contributions and insights into

deepening the understanding, refinement aoplication of the theory. This also helps the
researcher adopt a less biased approach to applying and utilising the theory. For the purpose
of this section, various authors were drawn upon to obtain a well rounded perspective on the
criticisms levelledat transition theory. As is alluded to in section 2.4.2, the three major

approaches to research on transitions were kept in mind when gathering information.

| start out by considering the first of the common themes pertaining to transitions, namely the
stress and risk associated with transitions. Much of the literature pertaining to transitions
I UDPHVY WKLV DV EHLQJ D QHJDWLYH ULVN DQG VWUHVV I
than a natural anthropogenic process, occurring periodically thirogi DQ LQGLYLGXDO
in which lifelong lessons can be learnt, (Candy & Crebert, 1991). This is a result of placing
the emphasis on agency and identity over structure. In addition, limited knowledge is

understood about the structures and mechanisplage which enable transitions to occur.
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Fenwick (2013) highlights two additional areas in which transitions research is limited.
Firstly the educational perspective on transitions focuses too heavily on the success of the
transition and methods in whicW R HDVH DQG SDFLI\ WKHVH 2QDWXUDO D
(p. 2). Secondly, this then leads to the deconstruction of the complexity and the compression

of the challenges associated with and brought on by transitions. Sawchuck and Taylor (2010,

as citedby Fenwick, 2013), state that the depiction of the majority of adult transitions
research reflects a reduction of social facts to economic dimensions and offers only a linear

approach for interpretation, from juvenile to adult.

Leading on from this pointFenwick states that transitions are often posited as linear
progressions, in which an individual continues through life along a specific pathway or
trajectory, thus excluding the effects of social forces on these transitions as they pertain to
bringing forth the actual transition. Transitions then become milestones, turning points or
HYHQ ULWHV RI SDVVDJH LQ DQ LQGLYLGXDOTV MRXUQH\

In keeping with the view of transitions as linear trajectories, many studies conducted on
school to work transitions are quaative and are comprised of longitudinal, comparative
analyses constructed via survey data. This research has generally been administered over a
lengthy periodLQ VSHFLILF LQ AlidsIEGNAtbaD, RULZ) Ecclestone, 2009; Raffe,
2008). An eample of this type of research is tBemparative Analysis of Transitions from
Education to Work in Europe (CATEWEThe CATEWE Project involved the gathering of

data on the aforementioned transition, from various European cities via survey data. Analysis
involved identifying common trends, patterns and characteristics that were evident and which

contributed to the shaping of transitions throughout the transition period.

Ecclestone et al. (2009, citing Baruch, 2004), state that contemporary models hayedemer

which deal with addressing the unpredictability and diversity of the developing work life,

taking into account the external and internal changes influencing the individual. Much of the
literature positioning transitions as a linear trajectory, higdiy V. WKH LGHDV Rl 3
VRPHZKHUH® RU EHFRPLQJ VRPHRQH RU HYHQ 3PRYLQJ W
that individuals are travelling through static spaces with the aim of becoming someone new

RQ D VSHFLILF MRXUQH\ 7KH BRREQHPR DPHUVERIBFWURR WRKH
that emphasis is placed upon temporary transactional relations between individuals and

various organisations, and not on multiple pathways
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Another perspective focuses on the success of a transition, which allows prepare to

PDNH WKLV 2OHDS” DQG LQ GRLQJ VR FRPSUHVVHV DQG VT
pathologises the view of transitions, leading individuals into a sense of having to prepare for

a daunting changgEcclestone et al., 2009; Fenwick, 201Raffe (2008) states that although

much of the literature on transitions can lay claim to the inclusion of theoretical , empirical,
policy-laden achievements, the limitations to this research have been caused by data
limitations and theoretical diversity aclecicism. He suggests that the research should
change to include transition frameworks in order to better understand and grasp the changes
experienced byransitions systemand move away from viewing transitions as singular units

of analysis.

By highlighting the limitations and criticisms of transitions research | sought to shed light on

the various aspects of transition research in order to address some of its weaknesses. This is
further reported in Chapter Six where the research is reflexively reviemddhow, as the
researcher, | worked with transitions theory in this research, informed by the Bronfenbrenner
PRGHO DQG %KDVNDUYV FULWLFDO UHDOLVP ZKLFK LV GL\

2.5. BASIC CRITICAL REALISM AS AN UNDERLABOURER TO THIS STUDY
Critical realism is a philosophy which acts as a theoretical underlabourer, in that it supports

FRPSOHPHQWDU\ WKHRULHVY DQG DOORZV RQH WR DQVZHL
ZKDW LV UHDOLWEId@/&sNAQX 002329 JH "

In this study basic critical realism supports the theory of transition in addition to the human
HFRORJLFDO V\VWHPV WKHRU\ HPSOR\HG WR DGGUHVV WK
analysis phase. In using critical realism aslartabourer for this study, | sought to identify

casual mechanisms, structures and emergent properties, to counter tamphasis on the

individual narrative and identity (as this is noted above as being a weakness of transitions

research). .

2.5.1 The core tenets of basic critical realism
Danermark et al. (2002) suggest that critical realism can be understood as a means of

investigation and identification of relationships and -nelationships, respectively, between
what we experience, what actuallagpens, and the underlying mechanisms producing
events in the worldCritical realism is applicable to, and supports both natural and social
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sciences research, clearing a philosophical path and in doing so, allowing for the analysis of

stratified and deptbntology.

,Q WKH TV 5R\ % KDVNDU WKH IRXQGHU RI FULWLFDO UH|
in which positivist scientists confirmed that all they saw or experienced within their
experiments was all the reality there actually was. In demgthey had been collapsing

actual events into the real, their positions became actualist. An example of this problem
ZRXOG EH LI RQH ZHUH WR LQWHUSUHW WKH DSSRLQWPHQYV
UHDOY ZKHQ LQ IDFW WHHUIH DVYPVRIWK KW PD XKDFEK DUH DO\
revised drug laws governing the usage and handling of medicines related to the darting and
capture of wild animals. Influencing this law and its management, is the tendency to buy and

sell wildlife which has its roots in capitalist economic frameworks in which wildlife has been
WXUQHG LQWR D FRPPRGLW\ 7TKXV H[SODLQLQJ WKH ZLOC

ontological explanation if one were to avoid actualism.

Bhaskar countered the tendandVRZDUGV WKH pIDOODF\ RI DFWXDOLVP
world, and therefore reality, consists of generative mechanisms that lead to events and actual
experiencesBhaskar, 1975Danermark et al., 2002), as shown in the example above (i.e. it

isthe FRPPRGLILFDWLRQ RI ZLOGOLIH WKDW LV SDUWLDOO\
Bhaskar, 1975, (as cited lfMarvey, 2002) stated that the scientific world is comprised of a
plurality of entities that are ontologically sifeed and have notlinear relations and are

themselves irreducible to one another.

Critical realists make three specific commitments when looking at reality, namely:
ontological realism, judgmental rationality and epistemic relativism. Ontological mealis
states that, the world exits independent of humans and thus human knowledge of the world
does not equate to the world, we cannot reduce reality to knowledge alone about reality.
Judgemental rationality maintains that humans are able to make judgemeatsaifreality
and can make judgements about which specific understanding is dominant, however not all
perspectives are equal. And lastly, epistemic relativism suggests that human judgements have
been moulded by socimistorical and sociaultural influences, and it is possible to construct
knowledgeof reality, but this does not mean that reality is socially constructed. Ciritical
realism has a wide and complex array of theoretical tools that can be worked with in social
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science research; in this studypwever, | focus on the concepts of stratified ontology,
emergence and open systems, not the other concepts. This is because they provide a better
means of explanation for the emergence of, and structuring of transitions as experienced by

individuals in tke two scarce skill occupations under study.

2.5.2 Basic Critical Realism employed in this study
Basic critical realism is based on three ontological arguments: stratified depth ontology,

emergence, open and closed systems, as described below.

2.5.2.1 %atified Ontology:
Danermark et al. (2002) cite Bhaskar (1978), stating that stratified ontology, serves as an

ontological map providing a detailed approach to understanding the various layers of reality.
Bhaskar (1978, cited in Danermark et al., 200&)gests that reality is divided into three
layers, or domains; also referred to as strata. The three layers are defined as: the real, the
actual and the empiricaDanermark et al. (2002) stress the importance of understanding the
difference between the dwmins, as it allows one to argue that events may take place whether
they are observed or ndthe domain of the real is described ®gyer (2010ps one of the

three layers of reality, of stratified ontology, which is comprised of structures anctjemer
mechanisms and possess the potential to produce observable events that occur in the world
(e.g. as in the case above, the tendency to commodify everything (including wildlife)

produces the observable event of the vet getting a job on a game farm).

By way of another example; this study has been guided by the priority scarce skills list, the
formulation of which was directed by research and input events from a variety of institutions
as stated in Chapters One and Two. What should be understood, hofr@wvea critical

realist perspective, is that the possibility of these skills being identified as scarce skills, exists
within the domain of the real, and is related to generative causal mechanisms that are
pertinent to the needs for conservation and memeent of the sociacological system. As

such, the scarce skills focussed on in this study have evolved through various needs and
situations all of which are emergent from generative mechanisms and structures that can
potentially be identified in the daan of the real through retroductive analysis (Danermark et

al., 2002). (See Chapter Six).

49



Additionally, these mechanisms exist irrespective of whether they produce an event or not.
For example, the tendency towards commaodificatieed noproduce wildife farming or the

events of major game auctions; however, the mechanism of commodification still exists
(activated or unactivated). Furthermore, should an event occur, this event will be understood
to have been actualised and therefore occur withinah@adh of the actual, the second layer

of reality. For example, the event of a wildlife auction would be a typical event found in the
domain of the actual. And the witnessing or experience of this event by individuals is
understood to exist within the domaof the empirical; here one could think of the wildlife
vets present at the auction and how they experience it, or the wildlife farmers and how they

experience the event. Table 2.1 provides an illustrated perspective of stratified ontology.

Table 21+BKDVNDU TV WKUHH GRPDBSQivce:IBhaskedDV8 L QISHQWLWLHYV

Domain of the Real Domain of the Actual | Domain of the Empirica
Mechanism X
Events X X
Experiences X X X

Possessing this understanding of stratified ontology has assistetb understand the
transitions and supply and demand issues pertaining to the two scarce skills under study. As a
result, | have been able to apply this outlook to each of the cases, thus permitting a deeper
understanding of emergence, which | found ® & critical aspect of the research, as it
effectively describes the relations between a whole and its parts (see Chapter Six).

Emergence is described in detail in section 2.5.2.5

2.5.2.2 Level abstracted thinking and retroduction:
ElderVass (2007) refe¥ WR D DEOMWAWYWHODFWHG YLHZY LQ VWUDWLILFDWI

abstracted view is understood to be looking at a single part of a whole, that it, one dissects a
single layer of reality to better understand it. In practice, this means that onécafigly
abstracts a level or stratum of the whole at one time to explore it and understand it. This links
GLUHFWO\ WR %KDVNDUYV SRLQW WKDW ZKHQ D VWUDWXP
veterinarian) has been adequately described, it alfowthe investigation of the mechanisms

present at that level, and then to consider how these are causally shaped within an open

system (Danermark et al., 2002).
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Retroductive analysis is one of the four inference processes influencing the means by which
an individual obtains knowledge through analysis of data. The retroductive analysis process
begins to track, in reverse, from the domains of the empirical and the actual, to uncover the
often intransitive, progressions and generative mechanisms at wtrkhe domain of the

real. This enables a better understanding of the domain of the real and its influence on the
domains of the actual and empirical. Retroductive thinking and the level abstracted view were
employed when analysing questions about theeegpces and factors shaping the transition

of the two selected scarce skill occupations (see Chapter Six).

2.5.2.3 Intransivity and transtivity
Benton and Craib (2004fates that critical realism allows researsh® ask the question,

3:KDW PXVW FDVH $ EH OLNH LQ RUGHU IRU D SDUWLFXOL
(2002, cite Bhaskar, 1978) and state that generative mechanisms are intransitive to humans.
Meaning that the presence of humans is not negessanrder for the said mechanisms to

occur or become actualised. The intransitive dimension is comprised of real things or entities

and structures possessing their own powers and tendencies, and are as such, causally
effective. In this research an exampté intransivity could be the socialconomic
mechanisms present within theacro systemH J WKH pHFRQRPLF GRZQWXUQT

disallowing the transition of the biodiversity graduates into a workplace.

2.5.2.4 Open and closed systems
Bhaskar {978, cited in Danermark et al, 2002), states that reality is differentiated between

the presence of open and closed systems. A closed system is indicative of causes and effects
observed in carefully controlled environments and can be likened to a sterit@matnolled
environment, such as an experiment within a laboratory. Open systems are identified as a
series of mechanisms operating collectively outside of a controlled environment, which give
rise to a series of events and can lead to diverse outc@uels.an example in the study

could be the advent of the green economy, which has been created by a need to mitigate
environmental issues and meet poverty alleviation, thus leading to the construction of new

and emerging green focussed jobs, as well agd foe these jobs to be fulfilled.
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2.5.2.5 Emergence and emergent properties
Another critical realist concept pertinent to this study is emergence. From the prior

explanation on stratified ontology, one can begin to understand the basic principles of
emergnce. The most basic element of emergent ontology, emergence, pertains to entities. An
entity is an object, comprised of many parts, which together may possess causal powers, the
ability to have a causal effect on the world (Eldfass, 2007).

Casual powrs are tantamount to emergent properties. Emergent properties can be explained
by causal mechanisms, which are processes dependent of interactions between the many parts
of an entity, when organised in a particular, significant manner can able to esatting in

the process of emergence. However, the parts are unable to act independently and alone will
not result in the process of emergence. EMass, (2005) states that a whole, together with

its collective parts, in a synchronous relationship, spseses emergent properties and
therefore results in the process of emergence and can henceforth create an observable change.
Although, in order to actualise this, the parts need to be in relation to one another, an example
of which is, a young graduateuslying and obtaining a number of qualifications with
arbitrary skills, which essentially could do little to allow for the progression of the individual
from university to workplace, or into a specific field. However, when an individual applies to
study aspecific course, with strategic outcomes, coupled with self determination to pursue
experience in the specific field, this could allow for the student to gain valuable insight and
feel confident to apply for positions and opportunities which might resuthe student

gaining access to the workplace. Conversely, the opposite could occur, the student having
studied an unrelated course and possessing a number or arbitrary qualifications and
experience in another field, although of significance to the indafid/ould be understood to

EH LGHQWLILHG DV D 3KHDS®™ SDUWV LQ D ZKROH ZKLFK

properties of their own and do not result in emergence.

Furthermore, within stratified ontology, one can observe the domain of the real, via
retroduction from the domain of the empirical and actual. Through this, it is possible to
identify what has emerged as a result of particular causal mechanisms and structures
becoming actualised, where transivity is apparent (Sayer, 2010). Such expRrRagclso
fallible, as humans exist in open systems (Sayer, 2010) and this calls for researcher

reflexivity.
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2.5.3 Transition theory and critical realism in the study
%WKDVNDUTYV EDVLF FULWLFDO UHDOLVP LWhe VWUDW

ecological model of Bronfenbrenner (1979), in that structures and mechanisms are present
within the domains of reality. Furthermore within the ecological systems model of
%URQIHQEUHQQHU WKHVH DIIHFW DQG VKDSH B LQGLY
transition as a result of the presence of internal and external sources particular to a setting, a
UROH RU D UHODWLRQVKLS )XUWKHUPRUH DQ LQGLYLGX]I
through the dynamic interplay of external and internal settinges and relationships

existent within the domain of the real, where causal mechanisms and structures reside, until
actualised, resulting in the encounters and reality that the said individuals experience and

recall.

From the perspective of BronfenbredrJ |V HFRORJLFDO V\VWHPV PRC
LQGLYLGXDOYV FDUHHU GHFLVLRQV DUH LQIOXHQFHG E\ W
family, schooling, peers, which helped to guide and support the individual throughout their
lifetime and the mesgstemic relationships existing between the various microsystems as
shown in Diagram 1, as above. Any present exosystemic factors, in which the individual is

not immediately involved, may however directly affect the individual, as do external
macrosystemiclements such as the attitudes and culture of a society, all of which has

occurred throughout time or within a specific event present in the particular chronosystem.

2.6 CONCLUSION
The purpose of this chapter has been to provide an overview of theutiéeasid theoretical

frameworks that are pertinent to the study. This has included the review of pivotal
documentation relevant to the South African environmental and biodiversity sectors,
highlighting key areas of concern including the need to address/duisidy issues in line

with the development of the South African green economy, and the shortcomings of research
pertaining to knowledge of green skills at a national level. Additionally the chapter provided
some insight into the two scarce skills beimgdstigated in the study, namely the scarce

skills of wildlife veterinarian and freshwater ecologist.

Lastly, the chapter provided insight into the theoretical perspectives used for the research,
namely transition theory, which was traced to the histbaspects and the key theorists
LQIRUPLQJ WKLV WKHRU\ QDPHO\ %YURQIHQEUHQQHUTV
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The chapter also reviewed some of the limitations of transition theory research, and indicated
that there is need to takemorerobust @count of structural factors shaping transitions. A
critical realist underlabouring perspective has helped to provide tools to address this need
(see also Chapter Six).

In conclusion, this chapter has provided insight into the context in which the sgitated,
as well as the theoretical framework, which has guided this study. In the next chapter |

discuss the methods and methodology of theystud
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Chapter 3: Methodology and Methods

3.1 INTRODUCTION AND CHAPTER OVERVIEW
This chapter provides a degation of the research process and the methods utilised to

investigate the two research questions and fivegsigstions:

1. How do enabling or constraining factors influence the transition of scarce skill
biodiversity professionals from a higher educatiastitate to the workplace?
2. How does this affect the supply and demand dynamics associated with the scarce

skills within the biodiversity sector?

Subquestions

1. What demandide practices influence the scarcity (relative or absolute) of wildlife
veterinarans and freshwater ecologists?

2. TR ZKDW H[WHQW GR WKH KLJKHU HGXFDWLRQ LQVWLW
skill occupations reflect and respond to demaiute critical skills?

3. How are the scare& NLOOHG JUDGXDWHVY LQénLtNeL kigh& O W UD (
education institutes and workplace affected by enabling and constraining factors?

4. What factors enable the supply of wildlife veterinarian and freshwater ecologist
scarce skills in the biodiversity sector?

5. What factors constrain the supply wildlife veterinarian and freshwater ecologist
scarce skills in the biodiversity sector?

The chapter begins with an overview of qualitative research, after which the case study
methodology employed in the study is explained and justified, with referertbe tesearch
guestions set out above. This is followed by an account of critical realism from a
methodological perspective. Details of the two case studies are provided, before | describe
the data generation methods used and the processes of datassamasshapter includes a
discussion on validity and ethics, and the methodological limitations experienced in the

course of the study.
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3.2 RESEARCH DESIGN AND METHODOLOGY
3.2.1 Qualitative study

This is a study in the field of the social sciences ngeaof disciplines known for producing

both qualitative, descriptive studies, and quantitative, statistical studies. This study utilises a
gualitative research methodology with a critical realist emphasis in order to unlock a new
understanding and interpagéion of the complex interactions between social structures.
Because these complex processes are approached from the perspective of the individuals
involved and their understanding of their experiences, a qualitative case study methodology is
employed (Janse van Rensburg, 2001Jyhe following section discusses case study

methodology in more detail and provides furtherifigsttion for its use in this study.
3.2.2 Case study approach and its employment in the study

One of the key types of naturalistic inquiry is the case study, which allows a researcher to
focus upon a specific phenomenon or entity, an individual, a godumdividuals, a
relationship or an organisation, in order to gain a better understanding of these phenomena
(Flyvbjerg, 2006;, Yin, 1994) The benefit of a case study lies is in its ability to investigate
phenomena as they occur. The method requires diligence and reflexivity on the part of the
researcher, because it is vulnerable to his or her bias and subjectivity. This is digtussed
Section 3.9.1, along with other issues and limitations pertaining to case study methodology as
experienced in this research.

Case studies allow for the illumination of events specific to a case or cases being investigated
(Cohen, Manion, & Morrison, 200/hilst providing for thick description of the studied

event or phenomena. thick description involves sharing the cultural framework of case

study participants through richness and detail in the account. Thick descriptions are created
from the accounts of individual participants, using their own language or words. This form of
rHVHDUFK HQDEOHV WKH UHVHDUFKHU WR 3GHFRQVWUXFW

issue or phenomenon being studi€dhen et al., 2007)

This research employed nested case studies, a method that leant itself to thick data
descriptions. Nested case studies are understood to be the investigation of cases within a
wider case. The metdaallowed for the examination of a range of cases within the two main

occupational cases researched, namely, wildlife veterinarians and freshwater ecologists. This

form of case study was identified through and adopted from the example ebikdka and
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Raven (2004), who used nested case studies in the Goldfields participatory course, to
approach the complexities and contradictions of-lifalrelations and patterns in context,

thereby emphasising conted¢pendant knowledge.

Baxter and Jack (2008efer to three different types of case study: exploratory, eapdan

and descriptive. Exploratory case study allows one to explore and investigate an unknown
phenomenon, whilst explanatory case study affords one the opportunity to explain in depth a
specific idea, phenomenon or practice. Lastly, descriptive case r&segrch allows one to
describe the phenomenon stud{etyvbjerg, 2006; Hyett et al., 2014)

The case studies in this research are explanatory as they aim to investigate and account for
the development of selected scarce skills in the context of the biodiversity sector. This
approach complements the theoretical franorks informing transitioning research, namely
human ecological systems and the underlying postulates of basic critical realism. As reported
in Section 2.5, the study is underpinned by critical realism and seeks to understand the causal
mechanisms and sictures which give rise to factors constraining or enabling the skills being
UHFRJQLVHG DV VFDUFH WKXV S (Bayét, @01QLotz &difka@mQ DWR U\
Raven (2004xite Sturman (1994) in arguing that case study research should belepthn
exploration of the parts of a whole and the patterns which emerge, which resonates with the
critical realist process of emergence. As this studgstigates the factors which constrain

and enable young biodiversity professionals, the concept of emergence is utilised to shed
light on these factors.

Data generation methods appropriate to the case study were used, including interviewing,
document anakis and observation. In conceptualising the factors affecting the transition of
young scarceskilled biodiversity professionals, explicit attention to contextual detail was
imperative. This included the context affecting which specific subjects were taughh

skills are gained through university study, and which factors are pushing these individuals

into or away from the biodiversity workforce.

Yin (1994, as cited ilBaxter and Jack, 200&)dicates that case studies are set in real life,
and are particularly useful fohe investigation of a phenomenon and its context when the
boundaries between them are neither apparent or defined. The phenomenon or entity studied

must be bounded in some way to prevent an excessive broadening or explosion of too much
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information (Baxter & Jack, 2008)These boundaries can be determined by time and place,

time and activity or definition andbatext.

In the present instance, the boundaries consist of context and definition. To be more specific,
the study was bound by the scope of two defining factors: recently qualified individuals and
relevant academic staff and students from the followisgtutions: Stellenbosch University,

Rhodes University, and the University of Pretoria, also referred to as Onderstepoort.

In conclusion, the application of any method, namely in this instance case study, needs to be

applicable to the situation, the profmdaced and the particular set of circumstances.

3.3 RESEARCH ORIENTATION: AN ITERATIVE, THEORETICALLY
INFORMED DATA GENERATION APPROACH

In this study, basic critical realism provides the philosophical substructure for the theory of
transition used to abless the research questions. The theoretical framework enables the
identification of causal mechanisms, structures and emergent properties; it also generates new
knowledge pertaining to the scarcity of the two skills, as well as about the supply of and

demand for them in the biodiversity workforce.

Critical realism suggests that the world exists independent of human consciousness and
stratifies reality into three, interwoven strata: the real, the actual and the empirical. Each layer
has its own distinctivecharacteristics, as described in Section 2.5.A1.example of
stratified ontology within the study is to be found in the case study of Wildlife Veterinarians.

To illustrate:

X At the level of the realthe presence of wildlife and the many unknown dlsehey
can impose on upon the agricultural sector leading to or contributing to the emergence
of:

x Events at the level of the actuéihe establishment of the sector, and the development
of a veterinary training institution in 1906, where preventativesuees, such as
disease control, diagnosis and treatment, could be developed and implemented. All of
this has led to the subsequent development and focus of the veterinary curriculum to
suit South African needs, and address other aspects of health; ileadmg to or

contributing to the emergence of:

58



x Experiences at the level of the empirickdere we find the experience of the
veterinary students, the graduates, their lecturers, game farmers, conservation

veterinarians as expressed in their storiedtresl

Having an understanding of stratified ontology enabled me, as the researcher, to apply this
outlook to each of the caséhis in turn allowed for the probing of the cases historically and
socially, and the generation of data on the institutionatexts and events surrounding the
experiences of the respondents. Furthermore, the principles of stratified ontology and
emergence were applied within the analysis phase of the research, to uncover and identify the
events and mechanisms which led to tkgeeiences and overall shaping and development of

WKH SDUWLFLSDQWVY WUDQVLWLRQYVY DV UHSRUWHG RQ LQ

The usage of both retroductive thinking and emergence are detailed below and in more detalil
in Sections 2.5.2.2 and 2.5.2Gritical realismrequires retroductive thinking, that is, the
SURFHVYVY RI WUDFLQJ PHFKDQLVPV pLQ UHYHUVHY IURP Wt
domain of the actual, illuminating the often intransitive progressions and generative
mechanisms at work, into the domaihthe real. Bhaskar (18) notes that all three levels

are real, but the stratified ontology avoids conflation of the levels of the real into one. He
suggests that such a differentiated approach to ontology allows for a greater understanding of
the struatires and mechanisms existent within domain of the real and their influence on the
domains of the actual and empirical. It also allows for a differentiated epistemology (i.e.
ways of knowing), which is most often expressed in the domain of the empiricalt Wh
people say about reality may not in fact be the full explanation of that reality. Bhask®y (197
also points out that underlying mechanisms exist as tendencies that can be actualised in a

particular empirical context or not.

Through the process of emgence, causal generative mechanisms and structures act as parts
of a whole, affecting the transition of the young biodiversity professional. For example, as
shown in the example used in Chapter Two, a tendency in human societies towards the
commodificaton of life is influencing the transition of young biodiversity professionals (see

Chapters Five and Six).
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7R LOOXVWUDWH WKH FRQFHSW RI HPHUJHQFH DQ H[DPSO
Emergence can be found in the threat of unknown trasgmisliseases that wildlife poses to

the agricultural sector, which exists within the domain of the real. Yet these threats, identified

as parts of a whole, cannot become emergent or actualised, unless there are specific
conditions present which allow thetm do so. Under these specific conditions the possibility

of these diseases existing becomes actualised and experienced, and the diseases emerge. In
response, the veterinarian profession has emerged in South Africa, and a curriculum module
focussing on wdlife diseases has also emerged at Onderstepoort. Knowledge of these
diseases would not be possessed by trained veterinarians, should the diseases not be offset by
a specific set of conditions: that is, the knowledge and presence of the specified Nabsrina

is determined by interaction between the external factors that result in the diseases being
experienced. See Chapter Six for further discussion on emergence as found in this study,

pertaining as it does to the transitions of young biodiversity gsafgals.

In conclusion, the purpose of the usage of critical realism in this study was twofold, firstly to
reveal the structures and mechanisms which resulted in emergent constraining and enabling
factors; and secondly to provide insight into the readmehind the scarcity of the skills as

well as their supply and demand in the biodiversity workforce (see Chapter Six).

3.4 SELECTION OF CASE STUDIES

As noted above, this research is framed as a qualitative, critical realist study in which a case
study gproach, focussing on a small group of individuals particular to the biodiversity
sector, was utilised. As described in Section 3.2.2, case study research is defined and
accentuated according to boundaries which narrow the scope of research and carifain spe
ideas or concepts, in order to retain focus on the phenomena being studied. In this instance
the boundaries of the case study were as follows: research participants needed to be employed
as specific scareskilled biodiversity professionals (wildlifeeterinarians and freshwater
ecologists), moreover recently qualified and/or new entrants to their specialisms in the
biodiversity sector. This was in accordance with the Green Matter Priority Skills List
(SANBI/Lewis Foundation, 2012)in which scarce and critical skills specific to the
biodiversity sector are listed, and the Human Capital Development Strategy for the
Biodiversity Sector SANBI/Lewis) (see Section 2.2.4.1).
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3.4.1 Selection of participants
The seletion of participants was based on a set of criteria aligned with the boundaries of the

cases, in accordance with case study method literéBassey, 1999; Hsieh, 2006)he

criteria for the selection of participants were clearly defined as:

x  For individuals in the workforce:recent graduates from O years to 6 years since
graduation. The boundary was in line with the curriculum refinements and changes,
which according to personal communication w{Burroughs, 2014; Ellery, 2014;
Esler, 2014;Kriek & Swan, 2009)are refined and or altered in feuo five-year
cyclical periods in relation to new requirements as determined by the industry experts,
policy and legislation.

x For the curriculum advisors and/or lecturers approached knowledge ofand
experience in the fields of scarskill, wildlife veterinary medicine and/or freshwater
ecology; and finally,

X For the studentsa knowledge of or interest in wildlife veterinary medicine or

freshwater ecology.

To locate these individuals, the foNing strategies were used: approaches were made to
selected universities that were known to offer degree and postgraduate programmes relevant
to the two occupations (see below), and relevant forums (e.g. the wetland forums) both online
and physical were aessed, as well as social media, especially LinkedIn. These strategies
assisted in locating individuals who would match the criteria for respondent selection
outlined above. The role, usage and inclusion of social media in the research, is illuminated in
Section 3.5.2.2. As the researcher, | maintained ethical protocols by drafting and sending
access letters to each of the universities in order to gain access to the ursiteisieyl
participants. The established professionals were contacted directéylatidr of permission

was sent, along with the ethical clearance letter. See appendices A, B and C respectively.

3.4.2 Universities particular to participants
The initial search for respondents led me to the following four universities, where

respondentselevant to the two occupational categories were identified. It was necessary to
work with university lecturers and students because supply issues relating to the transition

from university to work comprised a key focus area of the study.
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The Universityof Kwa-Zulu Natal:

The University of KwaZulu Natal (UKZN) is one of the oldest universities in South Africa,

with a history of graduates in the aquatic, in particular wetland, ecology fields, stemming
from research programmes in its Geography andldgy departmentsUKZN has been
recognised as a leader in the area of freshwater ecology and several young professionals (and
hence potential participants in this study) had graduated there. However, with the recent
merging of the two campuses, a humber of lds&ling lecturers in the freshwater ecology

field had left to take up posts at other higher education institutes. Nevertheless, several well
respected and established freshwater ecologists hailed from or were currently affiliated to
UKZN. For these reasontlKZN was the first higher education institution contacted when |

embarked on the study, although research was not conducted at this specific university.

The University of Stellenbosch:

Situated in the Western Cape, and hence within the Cape FloristionR&jellenbosch
University is home to a variety of renowned environmental and biodiveesdted
departments, one of which is the Department of Conservation Ecology and Entomology. This
Department has produced some of the most influential South Akicalogists to date, and
allows students to specialise in various fields of ecology: terrestrial and aquatic, freshwater,

wetland and riparian.

Rhodes University:

Rhodes University is located in the Eastern Cape, within the ecotone of the Cape Floristic
Region and is also weknown for environmentaland biodiversityfocussed faculties and
departments. Owing to this and the presence of manyestlblished academics, the quality

of environmental graduates is high and is recognised as such in the bibdsector. One

of the prominent national wetland ecology lecturers previously at UKZN had relocated to
Rhodes University, and he, with the collaboration of highly seafiet academics in the
Departments of Environmental Sciences and Geography, supgeetsalist studies in
ecological systems, or aquatic ecology. At postgraduate level scholars can specialise in

freshwater ecology and wetland ecological systems and their management.
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University of Pretoria, Onderstepoort Veterinary Section

The Universiy of Pretoria is the only South African institution offering veterinary training. It

is one of 46 Africarbased universities offering this training, 21 of which are situated in Sub
Saharan Africa. Furthermore, its veterinary institute, known as Onderstejgoglobally
recognised as a leading institution in a variety of veterinary specialisms, including that of
wildlife veterinary medicing¢Kriek & Swan, 2009)

Table 3.1, below, features a list of all of the key participants whose valued input was included
in the study, along with their associated higher educatistitution and the unique index

code assigned to each. In Chapters Four and Five, the individuals are referred to by their
surname and title, whilst in Chapter Six they are referred to by their unique index code; this is
because the analysis and discoissiof the data covered both cases and this made
identification easier for the reader. In total 21 interview respondents contributed to this study.

| found it difficult to locate suitable individuals for the study, especially since | was looking
for individuals in workplaces in the two occupations who had recently graduated. | was also
looking for individuals were linked to the higher education institutions where | was
generating data on the academic programmes. This was complex, due for example to the
issueof university mergers noted above (e.g. | was able to find graduates from the UKZN in
wetland ecology, but the university no longer offered the programmes due to the movement
RI DFDGHPLF VWDII 1RW DOO XQLYHUVLW Lrisyaniit&d®™W UHFRU
therefore not a simple matter to locate specific alumni. There is also movement amongst
graduates. In the end a combination of strategies helped me to find enough suitable

respondents for this study.

Table 3.1. List of Participants

Index Code Interviewee Name Site/ University
FE/Int.13 Individual Dr Simaika Stellenbosch
University
FE/Int.05 PhD / Individual Mrs Rebello Stellenbosch
Unemployed University
FE/Int.12 Individual Dr Reinecke Southern Waters
(Stellenbosch
University)
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FE/Int.04 Individual, PhD, No longen Dr Magoba City of Cape
in pure wetland ecology Town(Stellenbosch
University)
FE/Int.08 MSC Mr Barrows Stellenbosch
University
FE/Int.10 Curriculum/ Lecturer Prof Esler Stellenbosch
University
FE/Int.09 PhD Scholar Ms Luvuno Stellenbosch
University
FE/Int.01 Individual 1 Ms Nhleko Online (Rhodes
University)
FE/Int.02 PhD Mrs Joubert SKYPE (Rhodes
University)
FE/Int.03 MSC Ms Dubazane Howick (Rhodes
University)
FE/Int.07a and | Undergrad Ms Schlegal and Ms | Interview Schedule

07b Mgaba (Rhodes University)
FE/Int.11 Curriculum/ Lecturer Prof Ellery (Rhodes University)
WV/int.1 Individual 1 Dr J Simmonds Onderstepoort
WV/ Int2 Individual 2 Dr. D Pretorius Motsumi wild
(Onderstepoort)
WV/ Int3 Individual 3 Dr. J Roxtmrough Onderstepoort
WV/ Int.4 Individual 4 Dr. D Breed Cape Town
Onderstepoort
M. Med. Vet. Dr. J O Dell Onderstepoort
/Postgraduate
WV/ Int.5 Undergrad Focus Group Onderstepoort
WV/ Int.6 Curriculum/ Lecturer Prof Onderstepoort
WV/ Int.7 Curriculum/ Lecturer Prof M Kock (Wildlife | Onderstepoort
Expert)
WV/ Int.8 Curriculum/ Lecturer Dr Salt Onderstepoort
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The data generation process is described in more detail below.

3.5 METHODS OF DATA GENERATION

3.5.1 Overview of the data generation process
Fieldwork was structured to begin at the universities from which the individuals had

graduated, or at which they were currently studying. The first observation and interview was
with WV/Int.01, Dr Simmonds, during April in Cape Town, after which interviewts staff
and students at the University of Pretoria and the University of Stellenbosch were arranged.

As is the norm in case study research, multiple methods for data generation were used.
During the entire research process, a total of 21 key interveavas four participant
observations of wildlife veterinarians were conducted. Although observations of the
freshwater ecologists were planned, difficulties were encountered in trying to achieve this, as
is elaborated in 3.9.2. | also used focus group method social media research interactions

as strategies in this research. | classified the following as primary methods of data generation:
document analysis, interviews (sestiuctured and focus group), and participant
observations. Secondary methods ukeld the employment of social media and an initial
contextual profiling survey aimed at biodiversity professionals, which helped me to locate
respondents.

3.5.2 Primary methods of data generation

3.5.2.1 Document analysis
Documents sought and obtained flois study ranged from course prospectuses to scarce skill

advertisements, outlines of basic undergraduate curricula, and syllabuses for short courses

aimed at continuous professional development.

Each document obtained was systematically logged folysisawithin the relevant case

study.

In the case of the wildlife veterinarians, of particular importance to the study was the
SURVSHFWXV RI DQ HOHFWLYH FRXUVH QDPHG pu:LOGOLIH
course, appendix D [DWV/1]. This is éhmain wildlife veterinary course offered at

Onderstepoort. Up to the present, it has in fact been the only taught wildlife segment within

65



the undergraduate curriculum. The course outline gave insight into the various components of
the course, but did natffer much detail (see discussion on limitations in Section 3.9.3.1).
Document D2, was an outline of the courses offered by the Centre for Wildlife Studies.
Another three documents which provided insight into macrosystemic issues affecting wildlife
veterirarians and the utilisation of dangerous drugs, as well as the congruent issue of the

sudden growth in the game trading industry, are the following:

Document E [ DWV 3]Newspaper Article: Breeders Sink Teeth into Profits: Sunday
Times (15 June 2014)

[DWV 5] Online Article: Game farmers prevented from using tranquilising drugs:
Wildlife Ranching South Africa (12 December 2012)

[DWV6] Annual Newsletter of the South African Veterinary Council (September 2013)
The documents feature in the document log, apgend

Similarities were sought between these documents and data obtained through the interviews
and participant observations, which assisted in supporting, validating and triangulating the
data.

Appendix G includes a document log of documents consuitétei freshwater ecologist case

study, which shows the use of a range of different documents. For the freshwater ecologist
case, adverts were sourced which were relevant to seeking individuals possessing this skill set
understood to be scarce, and the ltesti data compared with data gained from the
interviews. The adverts collected were used to identify the particular skills required for the
advertised post, so that these could be compared to what the recent graduates obtained from
their qualifications (se appendix H). To understand the qualifications of graduates |
collected prospectuses and outlines of the undergraduate and Honours courses pertaining to
freshwater management (appendix | and appendix J), and from these the emphasis on skills
and exposurdo the field were identified, and further illuminated by the interviews. The

limitations to this data collection method are detailed in Section 3.9.3.1.

3.5.2.2 Semstructured interviews
For this study servstructured interviews were designed and cotetlicThese comprised a

selection of predetermined questions, fashioned into an interview schedulest&etored
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interviewing is often used in case study reseasayer (2010) and Shen (20G&)y that this

form of interviewing is not inflexible and rigid, but guides, prompts and allows participants
not only to respond to the question but to elaborate as they wish upon specific issues. A
possible limitation to this method is that the onus remiamthe interviewer to probe into the
answers at times, in order to obtain further depth, should the question not have been
adequately answered. This type of questioning allowed me to develop deeper insights into the
perceptions of interviewees and totbetunderstand how they depict or describe particular
phenomena. Such an example was how the freshwater ecologists perceived the field of

general environmental consulting, as distinct from conservataotred consulting and work.

The reason for choosinttpe method of serstructured interviewing was its suitability to a
gualitative case studfCohen et al., 2007)The sequence of the setting up and asking of the
guestions was determined in accordance with the framework of research questions and
supporting sulguestiongCohen et al., 2007his method of data collection complemented

the critical realist framework, as it provided rich description and allowed for utilisation of the
principles of stratified ontology and emergence. The result was a better understanding of the
structural mechanisms responsible for the events that occurred and the experiences of the

participants.

The interviews ranged from 35 to 45 minutes in length and cedsidtan interview schedule
tailored to suit the differing audiences (examples of which can be found in appendices K, L
and M). For each interview, an audio recording device was set up, prior to which the
participants were informed of my intention to retadne interview, for the purposes of data
capturing, transcription and validity. Additionally, a notebook was kept close by, in which |
made notes as the interview progressed. These were referred to and incorporated during the

transcription and analysis abes.

As can be seen from Table 3.1, the participant list comprised academic staff, lecturers and/or
curriculum advisors, and specific individuals working in the field. The last mentioned
provided useful detail regarding the skills obtained from uniyessitl those they had taught
themselves. | also sought to probe these individuals about the various factors they had

encountered which had affected their transition or career trajectory.
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3.5.2.3 Focus group interviews
Bickman and Rog (1998) and Cohen et al. (200&)e that focus group interviews are well

suited to concentrating on small groups of individuals from similar backgrounds who can
therefore participate in a discussion around a common oicydart theme. Focus group
interviews can also result in participants prompting one another and sharing common

insights.

Initially three focus group interviews within the nested case studies were planned, with
undergraduate students from Rhodes, Stellefbaad the University of Pretoria who were

in the beginning stage of their transition phase. It was decided that one focus group interview
would be with a group of'year students at Onderstepoort, whilst the other two interviews
would be with ecology andeography students from Rhodes and Stellenbosch universities
respectively. The focus group interviews at Rhodes and Stellenbosch did not materialise, but
| was able to contact specific postgraduate and undergraduate students who were willing to
speak on ehalf of their fellow students about course content, etcetera. The focus group
discussion with the Onderstepoort veterinary students was successful in terms of providing
insight into wildlife veterinarian supply, demand and transitioning concerns. Anpéficen

the transcription of the focus group is evident in the Appendices O.

The limitations of the senrstructured interview method, and of the focus group

3.5.2.4 Participant observation
Through participant observation, | was able gain insight intgpttenomenon currently or

previously experienced by the participant. The method of participant observation can allow
one to witness experiences, situations and perspectives to which one would not ordinarily
have accessBickman & Rog (1998) and Cohen et al. (20@&gree that this method, in
conjunction with interviewing and document analysis, can afford the researcher a greater
understanding of the phenomenon being studieglas able to gain a better sensfethe

degree of congruence between what individuals say and what they actually do or experience,

through witnessing this in practice.

The observation process began with my drawing up guidelines on how to go about
conducting an adequate observation, imied and structured according to my governing
theoretical postulates. This was followed by a pilot observation, which was evaluated and

adjusted to suit my purposes.
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Through this method of data generation, the enabling factors which further assisteel] delay

or affected the participants in carrying out their jobs andtdaay tasks, were experienced
first-hand. An important result of this method was the opportunity it afforded me to witness
DQG JDLQ DQ XQGHUVWDQGLQJ RI Sy Wd Brnvenip\wiMT VNLO
subsequently acquired, in action. As the researcher, | was able to note the obvious constraints
DQG HQDEOHUV SUHVHQW ZLWKLQ WKH LQGLYLGXDOTTV ZRU
around these factors. This was especially va@as | was able fully to appreciate how these
individuals conducted their dag-day duties, using skills either self taught or obtained

through references and sought networks, to address issues or factors inhibiting progress in the
workplace. While thisvas useful, observations were not found to be essential for addressing

the research question. As with the transcription of interviews, the observation notes from the
each observation schedule were documented on the same evening or during that same week
(see appendices N). The limitations of this method are detailed in Section 3.9.3.3. | was not

able to set up similar observations for the freshwater ecology cases, but as the method was
not found to be essential for addressing the research questionableas progress without

this set of observations.

In total | conducted the following observations:
x Wildlife Veterinarian 1 : Dr Simmonds: April 2014
x Wildlife Veterinarians 2 and 4: Dr Pretorius and Dr Roxburgh: May 2014

x Wildlife Veterinarian 3 : Dr Breed:June and July 2014

3.5.3 Supplementary/secondary methods of data generation

The direction of this study was also influenced by data generated through secondary data
generation methods. In the section below, | describe how a short survey conductechéuring t
earliest contextual profiling stage of this study guided the formulation of the research
guestion and methodology. | also describe the contribution of social media to my developing
understanding of the field and identification of research participaraiso reflect on the

contribution of my research diary as a secondary data generation method.
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3.5.3.1 The influences of social media data in this study

The use of technology in research is becoming increasingly evident. This includes reliance on
socid media and related social networks to obtain information and peer reviewed insights
into various topics (Cohen et al., 2007). | too made use of the medium of online research, for
two purposes: first, to source individuals who had graduated from the afuiened
universities, and secondly, as a method of data collection, in the form of documents pertinent

to the case studies and the exchanges of online groups.

Having been in the professional workforce prior to conducting this research, my previous job

had required me to possess an established online social media presence, in the forms of
LinkedIn and Twitter. Through these, | was able to utilize simple key word searches, for
H[DPSOH 3ZHWODQG RU® INGIFKEZWWOIOHABERGRKHLEPELYHUVLW
YHWHULQDULDQ DQG 2QGHUVWHSRRUW " DQG LQ WKLV zZD\
could contribute to the study.

Additionally, | located and joined a number of job websites and specified searches for
3:HWODQG VSHFLDOLVWW 3 UHOIGCODLWMHY HHFROR@GDVYLDQ ™ LQ V
but found that joining selected Google groups, the South African Veterinary Association and

the Wetlands Forum, provided superior inroads into locating job advertisements.

| was also able, through Fdmmok, Google Groups and Yahoo groups, to join various

networks to ask about young graduates within the biodiversity field. This method of group
posting is, however, limited in that it relies heavily on the presence of an administrator who
will monitor and support postings (Esler, 2014, Personal communication), as was my

experience.
3.5.3.2 Initial survey aimed at biodiversity professionals

Prior to embarking on this research in the contextual profiling stage, | drew up a loosely
structured survey aimed htodiversity professionals at varying stages in their careers, and
with varying levels of experience. Twenty individuals from the biodiversity sector were

approached via previous working networks: since my background is the biodiversity sector,

3 Initially | had been researching wetland ecologists, however, after careful consideration, | changed this to
freshwater ecologists.
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previous olleagues were identified and | circulated a short survey via email to them, with a
request for them to complete a questionnaire. The questions focused on their experiences and
perceptions of their transition into careers in the biodiversity sector. Thnribigy survey |

began to map the landscape for research and the importance of the topic to biodiversity

graduates and professionals from a broader perspective.

The presence of secondary data allowed for further research into the pertinent scares skills,
well as access to networks, groups and insights from established professionals and graduates
within the wider biodiversity sector. Subsequently, this data proved useful in the triangulation

of the primary data during the analysis phase.

3.6 DATA MANAGE MENT
Accurate data management is an imperative in all research, as this affects the quality, rigour

and the validity of the contribution of the data to the overall res¢Batsey, 1999; Cohen et
al., 2007) In this section, descriptions are provided of the various considerations taken and

measures implemented to ensure the adequate management &eesiaig of the data.

Prior to embarking on this research, | purchased two external hard drives, wimch
combination with cloud software, namely Google Drive and Drop Bakowed me to store

the data in digital format. Regarding hard copies of datétained safe storage spaces for

my two nested case studies, where | would place interview data, documents and any other
literature pertaining to the case being investigated. Each interview was recorded and
transcribed, and after each transcription wasgeted, | added it to the original interview
schedule, digitally. | then printed and placed these in individually marked plastic sleeves,
which had the relevant index coding details and other relevant markings clearly visible. This
was at the promptingfd-lyvbjerg (2006 andJanse van Rensburg (200®ho recommend

that researchers organise their data in a manner allowing easy access to data for future recall.

Since | had employed three specific methods of data collectionglpasemistructured
interviews, (participant) observation and document analysis, | made copies of the recordings
and documents given to me after each session. This was backed up digitally; enabling access
to the information should | not be close to my oaptop. This diligence evidences respect

for the importance of the data and its safe keefilagse van Rensburg, 2001 plso noted

that rigour and validity could be mwpromised if such measures were not implemented
(ibid.). As | read through the data repeatedly (observations, recordings and/or interview
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transcripts), previously unnoticed insights emerged. | ensured that | noted these down in the

appropriate files, fordter recall.

For semistructured and focus group interviews, | would always bring along two devices with
which to capture the audio, namely, my cell phone and my laptop. However, through trial
and error, the preferred method became cell phone recordirige alarity and distinctness
were much higher than that of the laptop recording. However, | was always certain to make
two copies of each interview, in the event of the failure of one of the devices. After each
interview | ensured that the recordingsrevsaved to both the laptop and Google Drive. |
would then begin my transcription of the interview, on the same evening. See appendix O for

an example of an interview transcript.

Participant observation was a technique utilised with the actual workirigspianals, as

noted above in Section 3.5.2.4. In some instances | was not able to document what was
happening minutéy-minute, as | would be out in the field with the participant; in such cases
the pertinent points were noted in shorthand, and latelewnitp in full. As in the case of the
transcription of interviews, | attempted to start typing up the observation notes from each

observation schedule on the same evening or during that same week.

The third and final methodological techniqgue employed,ea®smmended byBickman &

Rog, 1998; Cohen et al., 200%yas document analysis, an integral part of data collection
(see Section 3.5.2.1, above. When documents were received, they would be scanned and
saved to the Google drive. Hard copies that could not be scahdedunents such as
prospectuses, data sheets etwere stored carefully in the drawer allocated to that particular
nested case study. Each of the documents was entered digitally into a document log (see
Appendix F and G). All of this data, including picturess added to the NVIVO qualitative

data analysis programme.

| constructed a table that reflects the various data generation methods, the case study they are
particular to, and the index code allocated to the data source (see Table 3.2). This assisted me
in organising my data and making it easily accessible to myself, the reader and potential
future researchers. According fbyvbjerg (2006) and Hyett et al. (201#)s is an essential
attribute of @od case study research.
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Table 3.2 Summary of data generated

Primary Data Collection Nested Case Study Index code
WV/Int1-16
Freshwater Ecologists FE/Int 1-:13
Interviews (Focus Group) Wildlife Vet WV/int FG1

Digitally obtained _interview

Freshwater Ecologists

FE/Int.07 and FE/Int.01

schedules
Wildlife vets WV/Int.04
Document Analysis Freshwater Ecologists DFE 110
Wildlife Vets DWV 1-10
Observation Wildlife Vets WV/Obs 13

Secondary Data Collection

Interviews with professionals Freshwater Ecologists FE/Int.1417

3.6.1 Data Analysis

The process of qualitative data analysis consists of organising, taking ownership of and
describing in detail the data accumulated through the data generation teshutitised. This

allows the reader to gain new knowledge about previously foreign phenomena. Data analysis
relies on interpretation and the crafting of raw data into refined, workable, mddleitg

data, which is both accessible and suited to the readedifferent audiencg€ohen et al.,

2007)

What should be understood about the analykigualitative data is that the data is multi
layered and thus open to a variety of interpretations. For this reason, prior to embarking upon

analysis, the researcher needs be aware of the following:

X The view or scope of data:the crucial initial step in ata analysis is a short
description of what a researcher seeks to do through the lens of the data, broadening

or magnifying focus, as requiré@uest, MacQueen, & Namey, 2012)

73



x The data quality: Also of crucial importance is the quality of the data that is needed

to fulfil the analysis objective.

X Adequate resources and timeneed to be allocated to such a task in order for the
researcher to conduct a sound and weighted analysis. The element of time allows a
researcher to either embark upon grounded analysis, a lengthy, time consuming
process, suitabl®r a longer study, for instance a PhD or, thematic analysis, a method
which takes in account the factors of time, quality and rigour of data, whilst
permitting the researcher to shelve or catalogue data, to be called up at a later stage, or
for other potatial researcher&ohen et al., 2007; Raffe, 2008)

Initially, like other novice researchersl was struck by the idea of grounded analysis.
However in keeping with the methodology of case study as well as because of time
constraints coupled with the volume of data that | needed to analyse, | decided upon applied

thematic analysis (see Chapters Four and Five).

Three modes of inferencginductive, &ductive and retroductiveewere drawn upon in the
analysis process. Most research methodology texts refer only to inductive and deductive
modes of analysis (Cohen et al.,, 2007). However, in critical realist research, it is
recommended that researchers kvarith inductive, abductive and retroductive modes of
inference (Danermark et al., 2002). These modes of inference were critical in assisting me in
analysing the data (see Table 3.3 and further explanation of these modes of inference, below).
| understoodhat, although | was working within a critical realist theoretical framework, |
DOVR XVHG WKH WKHRUHWLFDO SHUVSHFWLYHV RI %URQI
lenses derived from these theoretical perspectives to guide the analysisespecialy

initially +I was not too rigidly tied to these perspectives, which allowed for the inductive
emergence of themes from within the data. These modes of data analysis have been identified
as stages within the overall analysis and have been incorporatediiagty. They are

described in more detail in Section 3.6.2, below.
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Table 3.3. Modes of Inference (adapted from Danermark et al., 2002, pp. 80 & 81)

Induction

Abduction

Retroduction

Fundamental Structure
/ thought operations

Draw universally vad
conclusions from a
number of instances.
See similarities in a
number of observation
(identifications of
patterns in data)

Interpret and
recontextualise
individual phenomena
within a conceptual
framework (theory) or
set of ideas.
Understand something
in a new conceptual
framework.

From a description anc
analysis of concrete
phenomena,
reconstruct the basis
conditions for these
phenomena to be wha
they are. By way of
thought operations and
counterfactual
thinking.

Central issue

What is the element
conmmon for a number
of observed entities?

What meaning is given
to something
interpreted within a
particular conceptual

What qualities must
exist for something to
be possible?

framework?

Strength Provides guidance in | Provides guidance for | Provides knowledge of
connection with interpretative processeq transfactual conditions
empirical by which to ascribe structures and
generalisatins. meaning to events in | mechanisms that

relation to a larger cannot always be
context. observed in the domai
of the empirtal.

Limitation Inductive inference carn There are no fixed There are no fixed

never be either
analytically or
empirically certain
(internal limitations of
induction)

criteria from which it is
possible to assess in g
definite way the
validity of an abductive
conclusion.

criteria from which it
would be possible to
assess in a definite wa
the validity of a
retroductive conclusior

Use in this study

To develop initial
thematic areas for
understanding enablin
and constraining
factors influencing
supply, e@mand and
transitioning in the two
occupations. (Used to
inform initial data
analysis which fed into
the descriptive
analytical case studies
reported in Chapter
Four and Five).

Use of transition theory
to interpret issues
related to supply and
demand obiodiversity
skills, including
%WURQIHQEUH(
ecological model (see
Chapters Four and
Five).

Use of retroduction to
examine generative
mechanisms and
structures that
influenced scarcity ang
transitions of the two
biodiversity
occupations defined ag
MVFBIUVNLOOV,
Chapter Six).

75



3.6.2 Phases and stages of data organisation and analysis

The phases of analysis are sequenced according to the chronological stage and analysis

technique employed.

3.6.2.1 Phase 1: Primary coding of data
Stage 1: Transilszing and coding the serstructured interviews and field observations

For this stage, the recordings of the sstnictured interviews were transcribed, ensuring that

the interview data was captured as carefully as possible. This same process waseaédinist

for the three field observations conducted, and for the documents used. After the data
obtained through interviews, documents and observations was entered into the data analysis
programme NVivo, | began to inductively code this data for emergingara#eg The codes

are listed below. This is an instance of inductive inference, whereby the researcher is able to
discover themes emerging from the data, as explained in Table 3.4, above. An example of
this kind of analysis is when the specific structurad aagentic factors affecting the
biodiversity professionals became apparent during inspection of the data whilst bearing the

research questions in mind. The themed categories were devised as follows:

Enabling Factors:

Mentoring or mentor (including familgnd friends)
Experience (workplace)

Passion, motivation, interest, desire

Degree and curriculum

Networks and exposure

Skills development and skills acquired
Structural enablers

Bursary

Previous courses

Need or demand for skill

X X X X X X X X X X

Constraining Factors

Lack offocus on skill in curriculum

Lack of experience in skill set

Lack of mentor or supervisor

No or limited knowledge of skill

Lack of time and/or assumed responsibilities
Setting specific issues

X X X X X X
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Stress, lack of confidence

Structural issuesdistance, finace.

Supply of skill

Compulsory previous degree

Restricted advertising or inaccessibility to advertising platform
Inflated expectation

X X X X X X

Stage 2: Reading and coding the scarce-gidifited documents obtained

All of the documents obtained from the particitand in relation to the two scarce skills
were logged, as explained above in 3.5. | analysed these document from the following

perspectives:

X Curriculum content
x Critical skills relevant to the workplace included in the curriculum
x Skills required by th&vorkplace

X Experience required.
3.6.2.2 Phase 2: Drafting of analytic memos

From the codes or categories which had been assigned through the application of the Nvivo
programme, and via the initial inductive categories outlined above, a set of analgimakm
was drafted, which essentially placed the raw data into easily accessible categories. In this

study, the following analytical memos were developed:

Enabling:

Passion or motivation

Networking

Family influences

Experience

Mentors (presence)

Structuralenablements: Finances, bursary, internship programmes.
Need or demand for the skills

Degree or curriculum

X X X X X X X X

Constraining:

X Setting specific issues
x Lack of supply of scarce skills
X No or limited support from family or friends
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No or limited subject knowledge

Lack of confidence, stress, demotivation

Structural constraints: responsibilities, time, financial issues, travel
Lack of focus on skill in the undergraduate curriculum

Lack of a mentor or supervisor.

X X X X X

(See Appendix P for an example of an analytic memo.)

The use of analytical memos is a data reduction strategy that helps researchers to make sense
of the data and begin to synthesise it. It allowed me to prepare the data for further analysis

using abductive and retroductive approaches.
3.6.3.3 Phase:3Secondry Analysis

The secondary phase of analysis mainly used abductive inference, to analyse the data
obtained from the senstructured interviews, field observations and documents obtained
XVLQJ WUDQVLWLRQ WKHRU\ %URQIHQ Epkih€QrHSefitldn HF RO R.

)DFWRUV LQYHVWLIJDWHG ZHUH WKRVH RFFXUULQJ
ecosystemic systems and their development from their beginning to current date. Initially |
GUHZ XSRQ %URQIHQEUHQQHUTYV IdgeRrtio BntLFricravfactivsH PV W |
particular to the participants. A timeline was drawn up for each participant and from this the
structure of the ecosystem and the particular ecosystemic factors began to emerge.

Firstly | focussed on the microsystemic factrQ IOXHQFLQJ DQ LQGLYLGXDOTYV
exposure and experience within the biodiversity field, as a result of any microsystemic
relationships they held with family members or friends. Secondly, | analysed macrosystemic
factors, within both intervies and document analysis. Thirdly and lastly | analysed and
sought to identify the exosystemic and chronosystemic factors which indicated external, often
VWUXFWXUDO IDFWRUV ZKLFK LQIOXHQFHG DQ LQGLYLGX
Examples of thse different factors as analysed in the data are evident in the descriptions of

the cases provided in Chapters Four and Five.
3.6.2.4 Phase 4: Drafting Analytic statements

Bassey (1999) suggests that one way of managing and making sense of theodatiurst it
to purposeful statements, also referred to as analytical statements. These statements are the

product of raw data, which has been coded into specific categories. They provide synthetic
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perspectives on the data and help the researcher to nakes drom the study that can
ultimately be traced back to the original data. A set of analytical statements was drawn up,
which assisted in answering the main and subsidiary research questions. The analytical

statements are presented in Chapter Six.

3.6.25 Phase 5: Making claims, data discussion and interpretation
In the final stage of analysis, the main findings of the study need to be discussed to determine

what they mean in the context of a field, and in relation to the questions that were posed for
the researchBassey, 1999; Cohen et al., Z200In this study | discuss each of the analytical
statements by reflecting on the meaning of the findings of the study in relation to the research
guestions, and also in relation to the wider context in which the study was located. | was also
able to disuss the data more critically using the retroductive analytical approach that
characterises critical realism. This enabled me to deepen the analysis of the data through
reflecting on the generative mechanisms and emergence processes. As indicatedshere, th
phase of analysis used mainly retroductive analysis (see Table 3.3, above), which in
congruence with the nested case study approach was employed to allow for the
deconstruction and reconstruction of various phenomena (Baxter and Jack, 2008). In
retrodudively analysing the data, the emerging structures and mechanisms were traced,
which contributed to a greater understanding of the empirical experiences of the various
participants. This analysis is presented in Chapter 6, along with recommendations per

aralytical statement.

3.7 VALIDITY AND TRUSTWORTHINESS
Validity and trustworthiness is pivotal to designing, implementing and delivering research.

Cohen et al. (20074hform us that should any form of research be invalid, it is worthless. But
Janse van Rensburg (2001) suggests that validity may not bppampaate concept for
gualitative research as it is associated more with positivist research designs, and that
trustworthiness is perhaps a more appropriate concept to use in and for case study research. |
have made a concerted effort to ensure that shisdy meets and delivers principles of
trustworthiness, whilst contributing to the body of knowledge pertaining to skills supply and

demand within the biodiversity sector.

The principles of ensuring trustworthiness in this study are outlined here. éd& alobve, |
was guided by critical realist underlabouring and a case study research design. This assisted
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in managing choices of methods for data collection and analysis, as outlined above.
Trustworthiness is not, however, limited to the process of datargtion, but is also ensured
through the careful way in which data is managed and processed, as well as through the
thorough way in which meaning is made in the analytical process, via the forms of inference
that | used. | realised that as the researtinas responsible for making meaning and sense

of my own data and the methods that | employed. In order to do so | needed to ensure
complete honesty and rigour, and | had to present a trustworthy account of how | conducted
the research, with data trailse( the original data should be evident).

Honesty is one of the core principles in ensuring validity and trustworthiness, and in order to
comply with this throughout my research process, | repeatedly went through the findings,

guestions and the analyficocess.

A second principle of validity and trustworthiness relates to scope and depth of analysis of
the data. | often questioned and reflected upon the methods of data collection and analysis, to
ensure that | had provided enough depth accurately tectefinswers to the research
guestions. | also used thick description to provide an accurate account of the data, and
included appendices to show the manner in which | captured, analysed and approached the

data.

Additional means of ensuring internal vatidiand trustworthiness were employed via the
strategy of data triangulation, also referred to as methodological triangulation, meaning that
three data collection methods were used and the data generated by each was compared and
checked for regularities anidregularities. As this study is nested case study research, the
process of triangulation, according @mhen et al. (2007), Janse van Rensburg (2001g

Sayer (201Q)is complementary, as it allows the researcher to investigate at a deeper level a
previously unknown or complex phenomendralso sought to ensure internal coherence
through the manner in which | undertook the analysis in relatidmettheoretical framework

of the study. | sought to ensure that | was conducting a critical realist study, and not just an
empirical case study. This required that | use abductive and retroductive modes of inference,
as shown above in Table 3.3, and as destrated in Chapters Four, Five and Six.

7KHVH VWUDWHJLHY DOO DGG GHWDLO WR WKH GDWD GHVF
et al. 2007) which typically serves to ensure trustworthiness in case study research. And
finally, trustworthiness wa established through the method of member checking (ibid.),
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which is when a researcher seeks to enhance accuracy by checking or submitting facts and
guestions to individuals who are within the field of study, or to those who were respondents
in the study.This was achieved through sharing interviganscripts with interviewees to
obtain feedback from them, as well as through secondary interviews with established

professionals within the field of study.

3.8 ETHICAL CONSIDERATIONS
A pivotal concern in anyorm of research is that of research ethics. In L&nmnum non

nocere WUDQVODWHG DV 3)LUVW GR QR KDUP"™ UHIHUV WR WK
QHFHVVDU\ ZLWKLQ DQ\ UHVHDUFK SODFLQJ WKH ZHOIDUH
research interest. | tried to ensure ethical practice throughout the entire research process and

hence applied this principle to the research in a variety of ways, as outlined below.

Prior to conducting interviews with participants, | applied for ethicsratez from the
university where | was registered and obtained an official letter of approval. This letter was
sent to the various institutions | planned to approach in order to request permission to do
research. The letter detailed the research intentlendhdividuals with whom | planned to
approach; it furthermore stated that the individuals were under no obligation to participate in
the study and that, should they choose to leave or discontinue, | would acc¢pbties et

al., 20@/; Janse van Rensburg, 2001)

My previous working and research experience assisted me in understanding that in order to
gain access, | needed to take into account organisational hierarchy, and therefore | took great
care in seeking out the correct indiuals to approach. Once access had been granted, a letter
of invitation to participate in the research was drafted and sent to the various potential
participants, who were asked to consent to participating in the research. The letter is a form of
informed consent, whereby a participant is given the opportunity to choose to become
involved in a study, or not, after being informed of the facts and details of a specific study. It
was guided by four essential elements: competence, voluntarism, full infornaatmn

comprehensiofCohen et al., 2007)

These terms were4&xplained at the outset of eacitarview with each participant, and each
participant was given the opportunity to withdraw from participating in the event should they
have so wished. Additionally, | explained to each participant that they could remain
anonymous. Three participants chose remain anonymous, and for reasons of
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standardisation and ethical duty, | have changed all reference to them via the use of

pseudonyms, identifying the other participants by their titles and surnames only.

3.9 METHODOLOGICAL CHALLENGES AND LIMITATIONS TO  THIS STUDY
In this section, limitations recognised and challenges encountered within the course of this

study are explained: first, challenges experienced as a result of using the case study
methodology, and secondly, issues experienced within the dateagien phase.

3.9.1 Limitations of case study research

The limitations associated with case study methodology should be considered due to their
potential impact on academic rigour, analysis and the validity or trustworthiness of the study
(Janse van Rwesberg, 2001). In the process of conducting the research, | realised the
LPSRUWDQFH RI XQGHUVWDQGLQJ WKH FULWLFLVPV RI FDV
achieved through drawing drlyvbjerg (2006),who presents five main criticisms of case

studies. Considering my research against these five points helped me to identify and define

the limitations | experience®f particularinterest to this study was misunderstanding four,

as elaborated on below this definition, the contradictions and mindset associated with case
studies were illuminated, and through drawing on the literature | was able to substantiate the
limitations experienced within this research and the mitigating measures. Flyvbjerg (2006)

describes five often encountered misunderstandings that relate to the case study research:

Table 34: The five limitations to case study. Sour@@yvbjerg, 2006)

Misunderstanding 1 General, theoretical (contekidependent) knowledge is more valuable th

concrete, practical (contegiependent) knowledge.

*Misunderstanding 2 One cannot generalize on the basis of an individual case; therefore, th

case study cannot coifitute to scientific development.

Misunderstanding 3 The case study is most useful for generating hypotheses; that is, in the

stage of a total research process, whereas other methods are more suitable for hypotheses|
and theory building.

*Misunderstanding 4 The case study contains a bias toward verification, that is, a tendency
FRQILUP WKH UHVHDUFKHUYY SUHFRQFHLYHG QRWLRQV

Misunderstanding 5 It is often difficult to summarize and develop general propositions and

theories on the basis gbecific case studies.
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,Q KLV SDSHU )O\YEMHUJ VXJJHVWV WKDW WKH DERYH SF
relate to casetsgdy research. He suggests for example that codep@éndent knowledgein

the case of this study, the experiences of people in the two occupati®naluableas it
provides a rich, nuanced perspective on the topic under study (misunderstandinghl). Wi
regard to generalisation, he suggests that it is possible to generalise from case study, from the
perspective of applied generalisation and uptake of insights into alternative contexts. Bassey
(1999) suggests it is possible to use fuzzy generalisatiacese study research, as should be

the case in all social research, as social prediction is always subject to response from people.
Critical realists suggest that it is possible to generalise at the level of the real, i.e. via
explanations of the geners mechanisms that shape experiences (e.g. the commaodification

of wildlife is likely to affect many more wildlife veterinarians than those who were
interviewed in this study) (Danermark et al. 2002; misunderstanding 2). Flyvbjerg (2006)
suggests too thaase studies can be useful for hypothesis development (misunderstanding 3),
and via abductive and retroductive research as in this study, it is possible to develop more
general propositions or theory development (misunderstanding 5; see Chapteo®mser,
Flyvbjerg (2006) reports that other social scientists suggest that bias is greater within case
studies than with other qualitative methods (misunderstanding 4). He suggests that this relates
to subjectivity in research, which generally characteriiegualitative studies. This requires

the researcher to exercise s@fiexivity and employ this throughout the stages of initial
planning, implementation of the method and execution of the study. | endeavoured to be
reflexive throughout the research pess, as indicated above in my methodological

descriptions, and by taking into account the limitations of the study, as outlined below.

3.9.2 Limitations in the data generation phase
Initially several universities offering courses in freshwater ecologye werbe approached:

the University of Stellenbosch, the University of Kwa Zulu Natal, and the University of Cape
Town (the latter two known for graduating a number of freshwater ecologists employed in the
Biodiversity Sector). As explained earlier, at UKZNvas unable to make much headway
because a number of the experts in freshwater ecology had moved on to other universities
and/or resignedBarnes, personal communciation 2013; Kotze, personal communication,
2014; Lindley, personal communication, 201A) similar situation wasxperienced when

trying to approach the University of Cape Town, UCT. Here the department in question had

closed down and the remaining members had been incorporated into the climate change
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departments within UCT. | therefore had to review my originaltsgy, and made a decision
to focus rather on Stellenbosch University and Rhodes University, contacting several

potential participants.

Once the freshwater individuals had been contacted and had agreed to participate in the
study, the interviews with andefd observations of the currently working professionals were
organised; however, | was unable to observe any of the participants in the field. This was for
two reasons: first, they were not practising in the field at the time of the scheduled interview
ard field observation, or secondly, they had chosen to return to the academy and were
therefore not conducting fieldwork during this time. This situation was compounded by time

constraints associated with the study.

3.9.3 Limitations of data generation methds

3.9.3.1 Document analysis
Limitations to document analysis stemmed from a lack of depth in some of the selected

documents, which called for further questioning from the relevant participants, or online
research. For example, one of the shortcomingsusrteced pertained to the depth of detail

of the WOCG610 curriculum. Two documents were provided by the lecturers, namely the brief
course outline and a leaflet indicating the courses offered by the Centre for Wildlife Studies,
but this did not contain a gieamount of detail, thus necessitating further questioning of the

lecturers involved.

3.9.3.2 Semi structured interviews and focus group interviews
Although the method of serstructured interviewing was fruitful, limitations were

encountered. For instamcperiodically | would have to rephrase or reword the questions as a
result of the interviews being sesstructured and therefore open to flexibility. Furthermore, |
found that to request interviewees to elaborate upon a valuable answer was not aasknple t

and required me to be attentive and to allow participants to respond in unexpected ways.

Although three focus group interviews were initially planned, only my initial interview with
the focus group of undergraduate students from Onderstepoort wadisacku Although
numerous notifications were put out requesting participants to attend the focus group
interviews, no feedback was received from undergraduates at Rhodes University or
Stellenbosch University. To compensate for this | tried to make thevimtes that | could

obtain as detailed and rich as possible.
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3.9.3.3 Participant observations
In some instances minub®-minute documentation was not possible, as | would be out in the

field with the participant. This was remedied in part by my recorthiegpertinent points in

shorthand; later, at a more convenient time, | would return to the notes and elaborate on them.

3.10 CONCLUSION
In this chapter the research process has been explained and discussed in terms of design,

implementation, research metts and theoretical framing. Moreover, a description of the
data generation methods, which were guided by the research interest and question and the
focus on transitions, has been provided. In conjunction with this, | have explained the
analytical processand how | developed analytical memos and analytical statements to
synthesise and process the data. | also discussed the limitations to the study that |

experienced.

What follows in Chapter Four and Chapter Five is a presentation and discussion ofaithe dat
gathered. Due to the wealth of information, this has been spread across two chapters, with

Chapter Four discussing wildlife veterinarians and Chapter Five, freshwater ecologists.
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Chapter 4: Transitions of wildlife veterinarians from university to work place
Overview on Chapters Four and Chapter Five

The structue of the following two chapterchapter four and chapter five respectively are

detailed below.

Contextually, this research is situated within the South African biodiversity sector as
explainedin sections 2.1 and 1.1. Participants were carefully selected for inclusion in this
study according to the parameters of case study research (sectionBtha)hapters begin
with an overview and history on these scarce skills, which then leads intdehgews held

with the particular participants per case study.

| report on the findings from the interviews with graduates and current students, describing
WKHLU YHUVLRQ RI WKHLU RZQ WUDQVLWLRQ V E\ GUDZL
ecologcal systems theory. The data regarding their transitions is structured as follows: (1)
direct microsystemic factors and relations, such as their gender and familial relationships, as
well as their education from secondary schooling to tertiary educa@ipthdir motivation

for pursuing a career within the environmental field, (3) mesosystemic factors such as
mentoring opportunities, (4) macrosystemic factors, such as the expectations of potential
employers in the workplace and (5) chronosystemic facsoih as those related to the use

and availability of technology, as well as any pivotal events occurring within their life time,

such aspartheid or its ramifications.

The data presented in this chapter is particular to wildlife veterinarians, andsittaim
highlight the factors which the participants encountered or perceived to encounter in their

transitions from university to workplace.

Chapter fiveis particular to freshwater ecologists asdpresented in the same fashemd
aims to highlight thedctors which the participants encountered or perceive to encounter in

their respective transitions from university to workplace.
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4.1 INTRODUCTION TO CASE STUDY A : WILDLIFE VETERINARIANS

| start by sketching thieistory and background to wildlifesterinary science in South Africa,

as communicatedh interviews by a number of the participants. Further information was
obtained by reviewing documents and websites as well as referral to by these individuals.
Thereafter thdindings from the interviewsvith the individual wildlife veterinarians and

insights gained from field observations are reported on, guided by the principles of
%URQIHQEUHQQHUYY HFRORJLFDO V\VWHPV WKHRK\ VHH
analysis ofthe enabling or constra@ LQJ IDFWRUV LQIOXHQFLQHKHer§ DUWLFLS
use the terms mesosystem, macrosystem, exosystem and the chronosystserilzesd irthe

theory.

| also present thdata generated from the interview held with a veterinary professional, who
is aurrently studying toward gpostgraduate M.Med/et degree, specialising in wildlife
health. Although he has not yet entered the workforce as a veterinarian, he provided me with

an outline of his transition and afhy influencingactors.

The next section dés with data from the focus group interview held with the last class of
veterinary students taking the Wildlife, Crocodile and Ostriéty6ar 13" Semester (WOC

610) elective. The data focuses on their perception of the course, and their idea ofuteir f
transitions and the factotbat could affect them. The concluding interviease thosewith

the lecturers who are involved both with the course, and with mentoring and supervising

students wishing to pursue wildlife veterinary medicine.

In this chaper the participants will be referred to by their surnames and not by their index

codes. However, index codes are used to indicate the source of direct quotations.

4.2 HISTORICAL CONTEXT OF VETERINARY TRAINING IN SOUTH AFRICA

The establishment of Ondgepoort in the early twentieth century was largely due to
increasing domestic livestock population and the threats posed by wildlife to a developing
agricultural economy (as briefly introduced in section 2.3.3). Théseats included the
outbreak of vanus diseases which were transmitted from wildlife to domestic livestock

leading to lossof domestic stock. [WV/Int.08]. A basic veterinary course was therefore
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tailored to suit the South African agricultural economy and to factor in the influence of

wildlife on this emerging market.

The focus of the veterinary curriculum in South Africa has been: (1) to address the needs of
the agricultural sector, (2) to train veterinarians to accurately diagnose conditions in a
generalistsetting and implement mitigatingeasures and (3) to train individuals to fill state
veterinary positions. A description of the current or outgoing BVSc programme is provided at
the end of this section, as well as the new curriculum whichidwntlybeen implemented.

The participantsnterviewed for this study, all completed tharliercurriculum.

Veterinary training hasot alteredmuch from its original generalist perspectased wildlife

health has constituted a small part of the curriculum. This has prompted young graduates to
seek opportunities to move into this field through alternative pathways, such as residencies at
foreign universities, or applying for junior or part time posts at a local zoo or veterinary
practice]WV/Int.08], [WV/Int.01], [WV/Int.04].

Wildlife veterinary nedicine is a relatively modern vocation in South Afijaiek & Swan,

2009) Some of the first South African specialist wildlife veterinarians of the early nineteen
eighties conducted their undergraduate degree at Onderstepoort and continued with their
education at overseas universities, in the United Stateshandriited Kingdom in order to
pursue their interest At the universities they were enrolled into specialist programmes and
residencies, and were exposed to wildlife at a specialist and not a generalist level. Up until
the late 1990s, there were few wifdliveterinarians, especially within the conservation
sector,but therehas been an increase in the number of wildlife veterinarians in the country
recently.This can be attributed the exponential growth within the game ranching and game
farming trades qee the text Box 1 below from the website of a wildlife ranching business
which also offers training. The discourse on the website page provides some insight into the

growth of this industry).
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TEXT BOX 1: Wildlife ranching(from www.careforwild.co.a)

Wildlife ranching is an increasingly important, growth industry in South Afki¢hilst the
number of commercial farmers has dropped to some 37,000 farmers as a resbit
economic farming and land utilization issues, the game industry hasfdnmed some 2(
million hectares of marginal agricultural land into thriving productive game ranc
Typically a commercial wildlife ranch generates around R220/ha of economic output
an average of R80/ha for conventional livestock farmitigtorically, up until the middle of
the 1950/60's wildlife had no economic value in Southern Africa and game animals
considered as competitdiar livestock grazing land. The result was the extensive huntir
all wildlife and the subsequent heavy reductio stock levels

At that stage there were only 19 bontebok, 2000 blesbok and 30 white rhino left in
Africa. Since then there has been a further erosion of game animals and p
populations due to habitat encroachment by humans, habitatictest and alteration, thi
introduction of diseases such as bovine TEn introduced disease and gengool

depletion. This has seen animal populations such as for Sable Antelope decline from
15,00020,000 in the 1950's to approximately 2,200.@86 and a present day level of 1(
200. Roan Antelope population numbers have similarly declined by the thousands o
past 50860 years.Fortunately, over the past 20 years or so there has been an inc
recognition of the value of our wildlife anndday more animals are bred on game farms 1
in the National Parks. Wildlife ranching is big business and increasingly the focus is o

T Disease free animalgarticularly TB in Buffalo;

T Genetic improvement;

¥ Recessive genetic variants

¥ The breedingof recessive colour variants of certain animal species; example
"Black Faced Impala" and "Golden Wildebeest".

There is no doubt that the breeding of good quality game animals, and specifically rar
species, has become a growing and very iamb factor in the game industrii@are for
Wild offers a comprehensive set of courses which deal with all aspects of w
management and ranching. Covered are topics such as:

1 genetic profiling,

t habitat restoration,

T disease management,

T animal husbandryand

¥ animal capture and relocatio

With highly prized animals (often valued at over several milRands) being acquired for
these ventures, it is not surprising that many individuals from across the broader economy
have become integrated into this new marR&W/Int.05] (See Appendt E Value of game
newspaper article). However the representation of wildlife veterinarians within the pure
conservation field or within charilgased organisations has not grown at the same rate,

despite the distinct need for conservation medicinea@laeterinarians, as was statedyy
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2 ' H (Panfessor Burroughsand Professor Kock According to Professor Buoughs,the
number of veterinarians entering the wildlife industry remainknown, and a need for a

study on these individuaéxists but there is ndunding from the governing authorities

The wildlife veterinary profession is also governed through legislation and regulations which
havehad animpacton WKH YHWHULQDU\ SURIHVVLRQ LQ UHFHQW \H
registered for the Areatened and Protected Species legislation (TOPS) which forms part of

the National Environmental Management Act regulation, Biodiversity action of the
%LRGLYHUVLW\ $FW « 6R WKHUHYV DOO NLQGV RI LPSDFWYV
impact on WwOGOLIH DQG KRZ YHWV ZRUN RQ ZLOGOLIH® >VLF
example of having to be registered in different provinces if one was relocating a rhinoceros,

due to TOPS and th€onvention on International Trade in Endangered Species of Wild

Faunaand Flora(CITES) agreement.

There has been a developmentbling theexposure of young veterinarians to the wildlife
spectrum with the creation of anternationakymposium orwildlife in South Africa, which

was established in 1986 (Symco, homepag&4R0This biannual event aims to address the
needs of wildlife veterinarians at a global level. The symposium is comprised of both
theoretical and practical componentsalkoserves as &rum where international and local
speakers can address youngevigiarian students wishing to pursue a career in wildlife

veterinaryscience

4.2.1 Outline of the South African undergraduate veterinary curriculum and incoming
curriculum

The current BVSc degree is aVHDU DGYDQFHG %DFKHORUTTVItycoHJUHH R
Veterinary Science at the Onderstepoort Campus of the University of Pretoria. It required the
completion of the specificallgesigned 3rear BSc (Veterinary Biology) degree offered by

the Faculty of Natural and Agricultural Sciences and the FaotiNdeterinary Science. As a

result of alterationso the degree structure, the BSc (Veterinary Biology) degree was phased

out. The commencement of this change occurred in 2010ingsmltno first year intake into

this programme. It was mandatory for dgats registered for BSc (Veterinary Biology) | in

2009 and for BSc (Veterinary Biology) Il in 2009 and 2010, to complete the existing double
degree programme followed by the selection during 2009 and 2010 for admission to BSc
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(Veterinary Biology) Ill in 210 and 2011 after which selected individuals were required to

complete the existing four year BVSc degree programme in order to qualify for 2014/2015.

New programme

A coreelective 6 year singldegree structure was developed as a replacement for the
previous double degree programme. Implementation of the new programme began in 2010
with no new admittances to BSc (Veterinary Biology). The first intake of these students was
in 2011. The programme is internationally recognised and sees candidates corapheting

core curriculum for the duration of 4.5 years (9 semesters). Following which, the students
complete a chosen elective over 4 months, allowing for the development of competencies in
order to allow for theentrance into chosen career trajectories.sTdegree would then be
completed with 14 monthexperiential training within the chosen elective.

Further insight into how the curriculum éxperiencedas a vital part of transitioning into
wildlife veterinary practice is provided below in the transitig stories and via the interview
data which is presented next.

7+( 35%$&7,6,1* 9(7(5,1%$5,%169 6725,(6
In this section | share the stories of four practicing veterinarians. They work in different

contexts, and all have different histories, andjuaitransitioning stories.

4.3.1 Case Study 1: Dr Simmonds [WV/Int.01]
Dr Simmonds isa white female, who identifies herself as a vet who focuses on wildlife,

exotics and collection animal species. She currently works for a well known marine institute
based in Cape Town. She was born and raised in a rural region of England, where she spent

most of her childhood involved in equine and farm activities.

3, JUHZ XS LQ -& kurd Engl@ndl; U was always surrounded by animals, domestic
and farm aninD OV~ >:9 |, QWdditiona®, Dr Simmonds has always had a passion for
wild animals and wanted to work with large wildlife. At a macrosystemic perspective, Dr
Simmonds was born into an upper to middle class British family with a solid support system.
She obtained a private school education and she had regular interaction with agriculture,
equestrian and domestic animals, which helped to prepare her to enter into the veterinary
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field. From a young age, Dr Simmonds planned to become a veterinarianeagitri the
majority of her schooling was focused on attaining the marks necessary for acceptance into a

veterinary programme.

She emphasised the pivotal role that her mother played in the developntemtiafe for

animals and in inspiring her to beconz YHWHULQDULDQ 30\ PXP ZDV DQ L
6KH DOVR VKDUHG D SDVVLRQ IRU DQLPDOWVDPGIFH QFRXUD
7KH PLFURV\VWHPLF UROH KHU PRWKHU KHOG ZDV LQVWU X
secondary education to becioigp a veterinarian. Her mother not only motivated her to follow

this career path, but also assisted her in obtaining a variety of experiential and work
VKDGRZLQJ RSSRUWXQLWLHV SULRU WR DGPLVVLRQ WR
application to Ve School in the UK you do not stand a chance, unless you have done a
PLQLPXP RI HLJKW ZHHNV SULRU H[SHULHQFH SULRU WR [
you have to organise all of that yourself. And my Mum actually helped me organise that. You

have to go to a farm or a riding stable and have a variety or range and expected
[WV/Int.01.23]

After gaining therequiredexperience, Dr Simmonds was accepbgcdthe Royal Veterinary

College where she obtained her undergraduate degree (BVSC). She rémallethe

curriculum was mainly based upon domestic animals, including livestock, with little
HPSKDVLV RQ ZLOGOLIH 3<RX DUH GRLQJ DQ XQGHUJUDG >
skills to be able to operate in the workplace as a vet. The flip side abiheas that your

basic veterinary degree (or mine) totallyderprepareRQH WR GHDO ZLWK ZLOGOLI
LOQWR HTXLQH SUDFWLFH DV , IHOW WKDW WKLV ZDV ZKDW
you are somewhat lacking in confidence and yaouetones have a tendency to head towards

WKH FDUHHU WR ZKLFK \RX |IHHO. ThtkYdhe ehieked $18 Wadkforc® ,Q W
as an equestrian veterinarian, remaining in this position for three years befang mtwvthe

wildlife veterinary field.

3,9G bDOzD\V ZDQWHG WR GR ZLOGOLIH EXW KDG QR LGHD
years in the equine practice | decided to leave the field, as no one in the UK is going to
HPSOR\ \RX DV D ZLOGOLIH YHW \RX QHHG WIR.0(1IMY VRPH HJ[

Dr Simmonds explained that there is a tendency for British veterinarians to employ

specialised wildlife veterinarians to attend to wildlife issues, rather than generalist domestic
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animal veterinarians. A specialist postgraduate degree isredqto become a wildlife

veterinarian.

She investigated opportunities to complete atfole degree in wildlife veterinary health in
the United Kingdom but this option allowed limited time to gain working experience. She
was subsequently offered a threenth internship at the Johannesburg Zoo, which she

accepted.

As Dr Simmonds is not a South African citizen, she had to acquire a working permit or visa
and write a board examination in order to practice veterinary medicine in South Africa.
Fortuitously $ie was informed ofraopportunity to study toward Master§ degree through

her mentor at the Johannesburg Zoo and as a result was able to obtain her working and
studying permit allowing her to enrol at Onderstepoort and begin hetimpartMaster$

degree On completion of the three month internship, she obtained a job as a junior or

assistant veterinarian at the Zodyereshe remained for over a year.

,Q D VLPLODU PLFURV\VWHPLF UHODWLRQVKLS WR WKDW
although inthe alternative role and settingf 2QGHUVWHSRRUW 'U 9LPPRQC
supervisor informed her of a job opening at her current job based at the Marine Institute. She
then applied for the job and upon getting the position, moved to Cape Town. She furgtions a

the only veterinarian at the institute, and does not have any veterinary nurse assistance. This

is mainly due to financial constraints. Dr Simmonds informed me that this has affected her
growth as a veterinarian and has, to a degree, hampered herntatmbtyduct research.

The issues facing the neefibr and supply of biodiversity professionals

As a qualified veterinarian, Dr Simmonds listed the following factors as having impacted her
own transition and which could potentially influence the transitiomew graduates.

She described the influences of her Onderstepoort mentor who assisted her with both her
Master$ project and finding work, noting the importance of a supportive mentor or
supervisor and how these individuals cobbive apositiveinfluence onthe transition of a

young graduate.

As Dr Simmonds grew up during the Information Technology era, she was exposed to a

variety of technologs as was evident within her daily working routine. She integrates
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technology into her work: she has accesspecific veterinary equipment, such as ultra
sound machines and blood sampling equipment. However she did state that with the
increasing costs associated with the technology and tools used within a veterinary practice,
the setup and running of a veterinapractice is often out of the financial limits of a recent
graduate. Within her current job she receives a budget to source and purchase relevant

veterinary equipment.

Dr Simmonds and her colleagues have access to laptops and the internet; whegvarsioé is
various social media groups, online peer interactions and journals. This access to online

platforms is part of her student privileges as a current Onderstepoort gWwiga1.Obs].

She further commented on the usefulness of social media plati@rmstworking which she
identified as an enabling factor for students and graduatesh&heverseen aumber of
work shadowing groups in the paahdhad encouragethemto utilise online resources. Dr
Simmonds indicated that she relied extensivelaaetwork she had created with a group of

veterinarians based in South Africa at similar marine institutions.

A difficulty she faced upon leaving university was the lack of working experience; she
attributed her eventual success in finding work to detextimn, tenacity and actively
seeking opportunities. She strongly advised graduates to adopt a similar proactive approach.
As she is often working with new and foreign species and does not have any fellow
veterinarians working at the same institution, she had to rely on self teaching and her
research skills, acquired during her degrees, to collect new information. However, she was

not always able to publigherfindings and insights, partially as a result of her workload.

In conclusion, Dr Simmonds felihat there was a demand for graduates with wildlife
veterinary skills and experience, and based her answer on the current growth rate of the
wildlife industry. She noted that this lack had been highlighted at many conferences she had
attended. She did hower inform me that the number of job posts did not represent the
demand for these individuals and gave an example of her initial struggle to fingimebtke

fact that sheholds her current positioas a result of her supervisor at Ondersteptadiihg

her about the post.
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4.3.2 Case Study: Dr Pretorius [WV/Int.02]
Dr Pretorius is a white, Afrikaans male born into a family of three boys. His father is a

veterinarian and his mother, although not a veterinarian herself assists in therftamily
veterinarybusiness. Dr Pretorius owns and is the chief veterinarian for Motsumi Wild and
Game Capture. Dr Pretorius attributes the development of his passion for animal health care
and veterinary work to the microsystemic influences of his father and family. IBéedss

the family business from an early agdacrosystemically, Dr Pretorius from an Afrikaans
background and is considered to be historically advantaged. Although he did not receive a
bursary or a loan to complete his studies, his parents wereifaiigrable to provide him

with anopportunity to attend a former ddel C school. His father wasveterinaria in the

Britz area, Pretoria. blvever as a result of an exosystemic factorcafeeradvancement,

while Dr Pretorius was stiliyoung the family moved to Namibia. He and his brothers
continued their respective schooling cardbese whilst their father took up a post as State
Veterinarian. As the State Veterinarian, his father was also extensively involved in
agriculture and livestock veterinamgedicine and, occasionally, wildlife. It was through his
IDWKHUYV ZRUN WKDW 'U 3UHWRULXV ZDV H[SRVHG WR ZLC
and game farming activities. As a result of the strenuous and time consuming aspects of the
agricultural \eterinary aspect of his job, his father opted to move back to Britz and continue
his practice focussing on small domestic aninil¥/Int.02.10].

Upon his return to Britz, Dr Pretorius was further integrated into the family veterinary
business, where he waxposed to various aspects of veterinary practice, including client

relations, various animal species, veterinary and medical equipment and practice protocol.

After the completion of his schooling, he pursued his initial BSc degree, which allowed him

to enter into Onderstepoort fursuea BVSc degree=rom a chronosystemic perspective, Dr

Pretorius grew upn the age of information technology (IT) which resulbedim developng

a keen interest in IT ante beganhis tertiary education within this fidl However, he
subsequently decided that his love and passion for the veterinary field, coupled with an
interest in wildlife, would determine his career path. He retained his technological skills
through designing and establishing an IT network at the Qtegmort residences and by
ODWHU FUHDWLQJ DQ RQOLQH VKRS IRU KLV IDWKHUfV YHW
this skill set successfully into his own practice, as | witnessedwasitesto pursue this
further[WV/Obs.02]
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Upon completiorof his degree, he woekl for an established veterinarian, however lost his
job soon afterwardshe was informed of an alternative opportunity with another wildlife
veterinarian who owned a game capture business and obtained a job within this specific
busiress.After gaining sufficient experience from this veterinaribd@ then began his own
business, which centred on game capture and wildlife veterswapcerelying heavily on

his past experienct® initiate and maintain his own veterinary practice araing capture

company.
The issues facing the need and supply of biodiversity professionals

As an established veterinarian and the business owner of Motsumi Wild, Dr Pretorius
summarised the following factors, as having affected his transition and which could
potentially impact the transition of fellow young veterinarians. He explained that he had not

felt concerned abouhis own transition, as he had gained invaluable experience in both
domestic and wildlife veterinary practice through the exposure he h@lg& LQ KLV IDWK
practice. However, he felt that not every graduate was as fortunate to gain such experience
and critical skill development. Furthermore, he mentioned the lack of strong mentors and
supervisors available to the students during his undéugte degreehis gap was again

filled by his father in his own development as a wildlife veterinarian. He expressed concern at

the lack of darting experience and lack of practise in prescribing and utilising drugs in the
undergraduate curriculum at Qerdtepoort, a view shared not only by him, bDt,
Simmonds Dr BreedandDr Roxburgh 3$ ORW RI1 JX\V GR QRW WUXVW \RX(
lose a lot more animals working with extremely dangerous drugs and they do not know how

WR GHDO ZLWK28KHDW ">:9 ,QW

Dr Pretorius highlighted time and responsibilities as critical factors affecting his transition. In

his first year post graduation he got married and at this point did not sésedyM RE 3, ZDV
JRLQJ WR GR VPDOO DQLPDOVW , 1G RDEGOOLIKIDGNRRBQLQWRYV
previous boss was able to organise me an interview with Dr D Grobelaar and Dr Grobelaar

then organised me with my first wildlife job and | worked for a game capture company for a
\HDU « 7KHQ , VWDUW wrGclients amtOnig Sdecahd yBar \Ras more rushed, as

P\ ZLIH ZzDV SUHJQDQW VR LW ZDV D ELW PRUH XUJHQW V
[WV/Int.02.18]. The need to make ends meet to support his new family was a critical turning

point in his transition. Héurther commented that financial factors were a concern for new
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graduates wanting to set up their own practices or needing to gain relevant experience.
Furthermore, once a practice has been established, the guidelines of the veterinary council
prohibit the advertisement of veterinary services which has hindered his ability to attract
clients. He felt that this was hugely disadvantageous.

However, he did comment that through his networks he was introduced to wildlife farmers
and other wildlife veterinariandHe showed me the online Google Group of which he is a
member, but explained that access to this network was via recommendation by an already
connected member or established professional; he had experienced difficulties when trying to
invite his junior véerinarian to join this platforf\WVv/Obs.02].

Additionally, the stress of extensive business travelling and lengthy periods away from home,
prompted him to begin his own business and work with a client base within close proximity

to his home in Britz. HeT XDOLILHG WKLV E\ VD\LQJ 37KH RWKHU FRC
you cannot just go out and do this or that, so | try to find work in my area, but in the long
WHUP HYHU\RQH ZLOO EH IDFHG ZLWK WKDW « 6R LW LV HELC
RQ WKH\ wu\ WR VHWWOH ZKLFK LV ZKDW , DP WU\LQJ WR (

In conclusion, he stated that he believed there was a demand for experienced, educated
professionals, and there was also a willingness from young graduates to enter into this field as

D UHVXOW RI WKH ERRP ZLWKLQ WKH JDPH LQGXVWU\ +H T
place that he has no or little exposure, or trying to make the jump from normal practice to
wildlife can be very hard. There is a demand, but the demand is fowhet are able to do
ZLOGOLIH « HITSHULHQFHG YHWV QRW MXVW WKHHe\ ZKR K
informed me that with the game industry boom and the high value placed on many of the
species, the owners did not want inexperienced indivsdwarking with their highly prized

animals.

4.3.3 Case Study: Dr Breed [WV/Int.03]
WV/03 is a white, Afrikaans female, and is one of two children. She was raised on a farm in

the northern region of South Africa. Both of her parents were very involvadhétrunning

of the farm. Although her mother was a practising advocate, she shared a fassaioth

interest in animals and would have pursued a veterinary career had she been given the
RSSRUWXQLW\ 'U %UHHGYV IDWKHU mhclud® hislaughtad iniig G KH D
day to day work and animal husbandry on the farm. Macrosystemically, Dr Breed, like

97



WV/Int.02 and WV/Int.04, form part of the generation born into thedpsetheid era and are
therefore recognised as previously advantagedt@heas able to attend a former model C
school, however she had the ability and support system to allow her to leave and pursue home
schooling in grade 11 in order to focus on her becoming a veterinarian. Furthermore, she was
exposed to a variety of techogical advancements, such as computers, the internet, social
media and a diversity of veterinary equipment, all of which she has been able to regularly
utilise within her professional capacity as a veterinarian [WV/Obs.03]. Once she obtained her
Matriculaion, Dr Breed studied two years of Animal Sciences through the University of

Pretoria, before being accepted to Onderstepoort to conduct her BVSc degree.

Dr Breed wanted to pursue a state veterinary position, however, ramifications from the
apartheid erahave prevented her from doing so. She informed me that recruitment for state
veterinarian posts are predominantly aimed at non white candidates. She stated that she was
interested in disease control, which is a pivotal performance area for a state nateand

also falls under the umbrella of the wildlife veterinary field. As she was unable to obtain a
state veterinary position, she worked full time under an established veterinarian who included
elements of wildlife health ithe practice. During thigzime she was presented with the
opportunity of pursuing a mastgrdegree on feline AIDS in the Hwange National Park
through the University of Edinburgh which came about due to a microsystemic relationship

with a previous supervisor from Onderstepoort.

It was during this Maste% degree that she developed a specific interest in wildlife health and
where she was exposed to the One Health veterinary concept. Once the veterinarian she had
been working for sold his practice, she set out to find alternativé aod into private

practice in the United Kingdom to gain further experience. After returning from the UK, she
was offered a contragtosition as the wildlife veterinarian for CapeNature and through this
was exposed to Human Wildlife Solutions, a compaips main aim is the mitigation of

human and wildlife conflict within the urban sector of Cape Town.
The issues facing the need and supply of biodiversity professionals

As a practicing veterinarian, Dr Breedshencountered a number of factors which ctiéel
her and could potentially affect other young veterinari@ise felt that the exosystemic
pressures of the current dangerous drugs legislation in response to the game industry

exponential growth, the demands on a wildlife veterinarian pertaining nbe tnd
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responsibilities, as well as the limited size of the wildlife veterinary community made

entering and remaining in this field particularly difficu¥V/Int.03.100]

She explained that there was an ongoing court case between the South African {Gouncil
Veterinary Professionals and the group named Wildlife Ranching South Africa, pertaining to
the handling and esof dangerous drugs for game capture purposes. She informed me that, in
the past, anyone who was involved in game capture or wildlife mareagevas able to gain
accesgo these drugs; however due to legislation being passed regarding the control of these
drugs, a court case th@nsued. As a result of the court caseress to these drugs has been
strictly controlled and limited to veterinans only, which has led to illegal operations
occurring and this has had an impact on the young graduates entering the workforce. She
informed me that graduates with limited experience could be hired by unscrupulous game
capture companies in order to futhe prescribed need for a veterinarian on site and in order

to access theecessarylangerous drugs. The inexperienced veterinarian would not actually
be efficiently utilised within this role and the game capture operators would continue darting,
as ocarred previously. This would have ramifications for the development of the darting
skills of the young graduaf&v/V/Int.03.35]. Another implication of the aforementioned court
case, was the neawailability of various dangerous drugs and as a result, inatEns
needed to rely on alternative drugs for game capture and darting purposes. This had even
greater repercussions for the safety of the individuals handling the drugs as well as potentially

the animalnwhich the drugs were being used.

She was paitularly concerned that the graduates and students were not entirely aware of

these practices and might be implicated in potentially precarious situations, as they possibly

had not gained this insight at University. She explained that although her dedneevided

her with a certain depth of veterinary related knowledge and practical skills, she felt that the

only way to develop critical skills, both generic aimmdparticular operationaskills (see

section 2.3 was to practice and find a suitable mento an established veterinarian or

supervisor[WV/Int.03.91]. Whilst stressing the importance of having a good mentor, she

again made reference to her supervisor who had helped her to organise thé ipegéamat,

as well as the first veterinarian shedhaorked for. She qualified this statement by saying:

8« <RX VHH WKHUH LV D YDVW DPRXQW RI NQRZOHGJH WKI

working world. | mean you can learn it yourself, you know, trial and error, which is not the

best way, whereas aROGHU YHW FDQ MXVW FXW D IHZ VWHSV RXW
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WKLQJV « <RX NQRZ WKH SHUVRQ GRHV WKH ZRUN WKLV ZC
WKDW WKH XQLYHUVLW\ FDQ QHY HS8heWndde FéfereRcX tacthe>:9 ,Q\
manner inwhich she was taught these skills at university and how, as a wildlife veterinarian,

one needed to learn to adapt these skills for a particular setting, such as being on the back of

an open truck or in the field and having to perform surgeries withowtehiée environment

of an operating theatre. She also alluded to the contacts and networking ability that an
established veterinarian was able to access and stated that she had been fortunate enough to
have worked with a veterinarian who had assisteavithrthis.

However, she did inform me that young graduates or veterinary students should not just rely
on a mentor or supervisor, but should seek out opportunities through different platforms, and
cited the South African Veterinary Association and theinthly publication, as well as the
Google Wildlife Vet Nett and Onderstepoort itself, as places where a graduate could find
possible opportunities.

Ending off the interview, she reflected that there was a need for wildlife veterinarians,
especially with theULVH LQ WKH JDPH WUDGLQJ LQGXVWU\ 37KHUH
wild animals a lot less ... But there is not enough demand for the conservation related
YHWHULQDULDQV EXW PRUH IRU WKH FRPPHUFLDO RU
[WV/Int.03.103].

4.3.4 Case Study 4: Dr Roxburgh WV/Int.04]
Dr Roxburgh is a white, English male who was born into a small family, with no family

influences within the agricultural or veterinary professions. Dr RoxburghOikEretorius

and Dr Breed, wasorn andbrought up in the latepartheid eraand he toohad accesdo
university to pursuehis veterinary degrees. He is currently working as the assistant
veterinarian at Motsumi Wild U 3 U H WiRdlife Xé&fefinary and game capture business.

He was always sionate about animals and he states that his lifelong dream was to become
involved with wildlife. Dr Roxburghpursued a degree within conservation and biodiversity
management and entered into the field of conservation. However, due to feeling unfulfilled
this field, he left the position and enrolled at Onderstepoort, with the idea of becoming
involved with wildlife. Whilst studying through Onderstepoort he met and became friends
with [WV/Int.02], his seniorby a year He remained in contact and upon dyation

reconnected witlbr Pretorius who then offered him a position as an assistant veterinarian.
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Through this positionDr Roxburgh has gained both experience and further skills
development. Although Dr Roxburgh is older than WV/Int.02, and has lessexperience,
he is essentially more highly qualified, as he has a m%stkegree as well as the basic
veterinary degree obtained from Onderstepoort.

The issues facing the need and supply of biodiversity professionals

Dr Roxburgh informed me that as a vehimale in a profession which as a resulgygdrtheid,

is facing transformation and Broad Based Black Economic Empowerment, he struggled to
find a job within this sector. Another turn of events, he informed me, was the sudden growth
in game ranching anti¢ value of the game which are being bought and sold. This has had an
effect on the veterinarians entering into wildlife medicine, as the openings for jobs within
game capture companies far outweighs the availability of pure conservation medicine posts
[WV/Int.08].

During his lifetime, he has been able to access various technological advancements, including
information technology and relevant veterinary technology, which he draws upon

substantially in his day to day routine.

4.4 RESPONSESFROM WOC 610 COURSE UNDERGRADUATE STUDENTS AND
AN M. M.Ed VET POSTGRADUATE SCHOLAR

4.4.1 BVS Veterinary undergraduate degree and Wildlife Crocodiles Ostrich 610
Elective, WOC610 [WV/Int.06]

Wildlife medicine has been allocated a three month elective in the fiftalygar of the

previous undergraduate veterinary curriculum. The course is the Wildlife, Ostrich and
Crocodile ' Year 10" Semester (WOC 610). The class of 2@bssised of 60 students, 15

of whom were able to participate in the interview. The balance werer evriting tests or

unable to attend. The other elective, Caged Birds and Exotics, eoltgiS0 individuals and

the difference in numbers was explained by nearly 70% of the present focus group
participants: they stated that the Cage Birds and ExoHO HFWLYH ZDV WKH SHL
SVLPSOHU™ RI WKH WZR HOHFWLYHYV

The students representing the WOCG610 class at the interview indicated that factors such as
having an interest and or passion for wildlife from an early age, including exposure to game
farms, néure reserves and parks, served as an integral part of their desire to pursue wildlife

veterinary medicine. Additionally, the influence of microsystemic relationships, such as
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those with family, friends and educateveremotivating factors fothemto become involved
in wildlife veterinary medicine However, none of the representative students had family
members who were veterinarians themselves and therefore defined themselves as

groundbreakers.

All of the individuals present, except for one, lamnpldéed a degree prior to acceptance to
Onderstepoort. These degrees ranged from Veterinary Biology, Nature Conservation and
Biodiversity Management to Agriculture and even Viticulture. The group commented that
this was fairly standard practice and this wa® akflected in the interviews | conducted with

the practising professionals. When asked why this was so, the group informed me that it was
due to a variety of reasons which included: failure to attain the required entrance marks,
change of focus from ongeld of interest to another, namely in veterinary medicine, a
lifelong passion recognised after prior work or life experience. They also informed me that
these prior degrees had prepared them to enter into the veterinary undergraduate programme,

which isunderstood to be a demanding course.

The students explained that since the de§rimeeption tmow, the veterinary undergraduate
curriculum had a strong emphasis on diagnosis, treatment and disease control, especially
pertaining to domestic and or agritural species and their handling and management.
Although the institute Onderstepoort, as stated in section 2, was established in order to assist
with the external influences and threats from wildlife to the newly emerging agricultural
sector, little foas on wildlife diseases and wildlife veterinary medicine is evident, nor has

this been developed significantly, as per [WV/Int.06].

The group recommended that the veterinary curriculum should be improkesptind tdhe
demands of current veterinary ftbarelated issues in keeping with a broader global
perspective. The students felt that the skills gained through their undergraduate course and
certain techniques which were demonstrated in experiential opportunities, were outdated or to
a degree limitedThey stated that this was evident upon entering vsbddow or experiential
opportunities. Additionally, a concern voiced by the group was the inability of the young
veterinarians to obtain sufficient experience handling darts and the actual dartifggpract

Exosystemically, a factor which affected the students was the limited time between the tests,
lectures and practicals, often resulting in the students having to choose what session they felt
they would benefit from most, at the cost of attending fearopotentially useful session.
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They claimed to have approached their supervisors alibat matter, however time
constraints within the curriculum seemed unavoidable and their lecturers encouraged them to

attend sessions they felt were most beneficidhéa career trajectory.

Microsystemically, the presence of two supervisors, Professor Burroughs and Professor
Kock, were unanimously identified as playing influential and supportive roles in connecting
the students with opportunities with established vwedeians and wildlife centres, enabling

the development of skills and growth as an aspirant wildlife veterinarian. This same

sentiment was echoed By Roxburghin his interview, see section 4.3.4.

Both Professor Burroughs and Professor Kock have beensxely involved in the wildlife
industry for over 30 years, and dedicate time to seeking out opportunities for the students to
obtain both skills and experience. Vheave witnessed the growth and development of the
sector and are equipped with the khedge and networking capabilities, in order to assist
with the transition of the young veterinarians. As reported by the students, this hagtyeen
advantageous, as they have been exposed to and regularly informed of the developments
within the wildlife veterinary field.

The students referred to the exosystemic influences of the sudden boom in the game industry
and the ongoing court cases between Wildlife Ranching South Africa and the Veterinary
Medicines Councjl and as stated by [FG/01] and [WV/L1] anpiVV/02], this has
implicatiors for the inclusion of young wildlife veterinarians into the game industry, often by
unscrupulous game capture companies. The students understood that this situation could lead
to the employment of young inexperienced veterama, purely for legal purposes and the

obtainment and handling of dangerous drugs.

As has been mentioned in sections 483.4,the sudden exponential growth of the game
industry isseendsoth D FRQVWUDLQLQJ DQG HQDEOLGdif# dusttol RU 3, |

WKUHH \HDUV DJR \RXYG NQRZ HYHU\RQH « $00 WKH ZLOC
NQRZ DQG DOO WKH YHWV « EXW LW ZDV OLNH D KDQGIX(
HYHU\RQH *R WR DQ DXFWLRQ QRZ DQG/RPHRQHH LIDOWUR @ YOF

\RX KDYH QHYHU KHDUG DERXW WKHP EHIRUH" >:9 ,QW

Approaching the transition can be especially difficult for the students to do on their own, as

often they are not taken seriously or claim not to have sufficient time with whictyanise
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external practice to further their experience [WV/Int.06]. A number of the focus group
students were worried about the geographical location of jobs which does not always
coincide with needs of the students who are considering relationshiply, fasponsibilities

and access to veterinary resources. This was identified by thetyr8kills List for
Biodiversity (SANBI & GreenMattellewis Foundation, 2012as one of the factors

contributing to the scarcity of the skill.

The student group reported that they had been informed by recently qualified veterinarians

that upon entering the workplace, youngeadyates often find employment in a practice
alongside more established veterinarians. Often clients prefer to have the more established
YHWHULQDULDQ DVVLVW ZLWK WKHLU DQLPDOV UDWKHU W
to start with Manie (Wdlife veterinarian) over the weekend and a client phones in, and he
FDQIW JHW WR WKH IKWPIDQB & RXQBUW K¥hH DM VOL NG L H" 1 «
7TKH\ zDQW WKDW H[SHULHQFH DQG WKH\ ZDQW WKDW YHW

In concluding the interview, thewslents stated that the sponsors, such as Hills, Eukanuba,

and Royal Canin in association with Onderstepoort, assist young vets in attending various
symposiums and conferences. The focus group reported that this provided networking
opportunities for the K GHQWYVY DOORZLQJ WKHP WR PHHW PRUH HV
sponsors, various veterinary medical suppliers, to help sponsor your travels to and from the
FRQIHUHQFH DQG WR FRYHU FRVWYV RI D FRQJUHVV RU FRQI

4.4.2 The M.Med Specialist Veterinary'HJ U H H ‘U 29'HOO >:9 ,QW @
With 'U 21'"HOO , EHJLQ E\ WRXFKLQJ RQ KLV WUDQVLWLRQ

veterinary specialist, incorporating his thoughts pertaining to the undergraduate curriculum at
Onderstepoort. Thereaftémpresenthis reflections on the constraining and enabling factors

which may influence the students whom he asas® lecturer

'U 29'HOO LV D ZKLWH S$IULNDDQV VSHDNLQJ PDOH ERUQ L

family in an urban environment in Johannesbuigs exposure to rural and agricultural

experiences occurred as a result of microsystemic relationships with school friends, as he

spent time in his youth oafriend § game farm where he devekygban interest in wildlife.

He informed me that this interastwildlife had effetively influenced his decision to pursue

WKLV ILHOG 3, ZDQWHG WR JR LQWR ZLOGOLIH FRQVHUYLC
:LOGOLIH YHWHULQDU\ PHGLFLQH « DQG LW LV VWLOO P\ J
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He began his studies by efimg in the BSc (Veterinary Biology) programme run at the
University of Pretoria, which was a prerequisite for students wishing to enrol for a BVSc
degree; however this is no longer the case as this course was discoattati inception

of the lastWOCG610 class, see section 4.4.1.

After spending two years in the Veterinary Biology course, he applied to Onderstepoort to
conduct his undergraduadegrean Veterinary Medicine. As one of the last of the contingent

of students to have been accepted tal€stepoort by obtaining a certain academic standard

as well as undergoing an interview, he reflected on the benefits of this process, especially for
WKRVH ZDQWLQJ WR HQWHU WKH ZLOGOLIH YHWHULQDU\ IL
countal for 50% towards your chance of getting in and your marks counted 50% ... So you

could have been an average student, but if you really had an interest in wildlife or something
VFDUFH « WKHQ \RX PLJKW JHW LQ « >:9 ,QW se@ 3 « E
VRPHERG\ ZLWK DQ LQWHUHVW LQ ZLOGOLIH WKH\ ZLO«
[WV/Int.05.112]

He was accepted to Onderstepoort to begin his BVSC deBreeng his undergraduate

degreehe was able to attend SYMCO, a biannual wildlife symposium ineRtetoria over

two weeks which is offered to veterinary studewtso wish to gain exposure to wildlife

veterinary medicine and furthermore want to pursue a career in wildlife vetesiciance:

3 a, so basically...it is about 20 odd South African serts and then 60 foreign vet students

IURP DOO RYHU WKH ZRUOG WKDW FRPH RQ WKLV WZR ZH
VRPH SUDFWLFDO ZRUN« WUDYHO DOO RYHU WKH FRXQW
[WV/Int.05.32]. He stated that through this oppoityine was able to gain valuable insight

into the field of wildlife veterinargcience which would be valuable toward his development

as a wildlife veterinarian.

In his role as an undergraduate veterinary student, he formed a new microsystemic
relationshp with his currentM.Med Vet supervisor, Professor Burroughs, wladter the

completion of his BVSC, encouraged him to pursue a specialist degree.

$GGLWLRQDOO\ 'U 21'HOO ZDV RIIHUHG D FOLQLFLDQ SRVW
where he hategrated his knowledge of and exposure to wildlife into both lecturing and

practical demonstrations, whilst completing his three year specialist degree.
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'U 219T'"HOO H[SODLMddVavdehrde isNaKtited year degree, duwhich the
individual is supervised by one of four qualified supervisors recognised by the University.
Thus, a constraint of this course is that, as has also been explaifedfégsor Burroughs

the availability of the supervisors. Three of these supervisors are based at €podetstnd

one is based in the Kruger National Park and in order to register for.MedWegree, a
candidate must obtain work at either the Kruger National Park or Onderstepoort in order for

the required supervision to take place.

He emphasised that ntowets who qualified with an undergraduate degree through
Onderstepoort were competent to deal with domestic animals upon exiting Onderstepoort;
KRZHYHU WKH\ ZHUH QRW QHFHVVDULO\ DEOH RU ZLOOLQJ
vets who walk otiof here are more than competent to handle small animal cases, dogs and
FDWV :KHQ \RX JHW WR GLIITHUHQW DQLPDO VSHFLHV ELUC
OHVV ZLOOLQJ WR GR LW « RU OHVV DEOH WR @#&ssibV « EXW
IRU HLWKHU ZLOGOLIH RU SURGXFWLRQ DQLPDOV LW LV L
[WV/Int.05.144].

The issues facing the need and supply of biodiversity professionals

'U 29°"HOO JDYH WKH IROORZLQJ UHYV S RQ@hdtthed inkueinQedl X HV W L

him and could potentially influence the students within the undergraduate program.

ILNH WKDW RI :9 ,QW 9 ,QW 9 ,QW DQG WKH :9 ,Q
affected by the boom experienced in the game indubtoyvever, alhough thiscan be a
lucrative market to enter into, he positwahhimself as a wildlife veterinarian focussed on

conservation medicine, and not on the commercial side.

He commented on the undergraduate course held at Onderstepoort andhstiagdthough

this is understood as a positive factor, the wildlife training held at Onderstepoort is not
entirely able to match the demands for these skills. The current undergraduate curriculum has
been restructured every 5 yedmst the growth and development of tigldlife veterinary

industry on a global scale occurs on an almost monthly basis. As is evident by the statements
EHORZ 3, WKLQN WKH ZLOGOLIH WUDLQLQJ DW WKLV VWD.
VPDOO DQLPDO PHGLFL QH « dveRo Eh@ fact\What Ehe/industrp haR grdne O \
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almost too quickly for the university to adapt, in a way. Because curriculums and things are
IRUPHG HYHU\ IHZ \HDUV ZKHUHDV WKH LQGXVWU\ FKDQJH\

He explained that the WOC610dgheoretical course, which has some practical companents

He stated that although the practical elements of the courseshge they were in fact

PRUH WKDQ VRPH RYHUVHDV XQLYHUVLWLHY LQFRUSRUDW
basically it is arelective module in the™year (with the last group in the old curriculum, this

elective occurs in the™6\H D U LQ ZLOGOLIH RVWULFKHY DQG FURFRC
subject, it is your choice, but obviously if you are interested, that is/tikeE MHFW \RX WDN
DQG LW LV RQH RI WKH YHU\ IHZ FKRLFH VXEMHFWY WKDW ~
EDVLFDOO\ D WKHRU\ FRXUVH ZLWK D YHU\ EDVLF SUDFWLF

One of the key skills that a wildlife veterinarian requiresastidg, which according to Dr

2 ' H OOPretorius Dr Breedand Dr Roxburgh,as well asthe wildlife veterinary focus

group is introduced during WOC61Mowever, the students are not allowed to practice
dartingdue to ethical constraints and stipulatidmsn the South African Veterinary Council.
S6SHFLDOLVW VNLOOV REYLRXVO\ EHLQJ LPSRUWDQW IRU
practical of.ZH GLVFXVV WKH HPSKDVLV RQ GDUW SODFHPHQW
physical experience of darting ani#&D O« >VLF@ >:9 @&t core skills afe

definitely. NQRZLQJ DQG DSSO\LQJ NQRZOHGJHV RI EDVLF D¢
[WV/Int.05.118].

JXUWKHUPRUH 'U 29"HOO VWDWHG WKDW GXULQJ KLV XQG
generic citical skills such as: veterinary business life, practice management and client
LOQWHUDFWLRQV 3300 WKDW JHQHULF VWXIlI \RX QHHG W
[WV/Int.05.126] in our course we did generally stuff like that, veterinary business lif
SUDFWLFH PDQDJHPHQW EXW LW ZDV QRW UHDOO\ HPSKDYV
\RX DUH JRLQJ WR ZRUN ZLWK DQLPDOV EXW WKDW LV WR)
[WV/Int.05.128].

Pertaining to gaining experience he stated thatnothe students and recent graduates
approach established veterinarians, returning to their own towns and communities, seeking
experiential opportunities and or work posts. And often, their first job will be with one of

these vets, with whom they condutteork VKDGRZ DQG H[SHUméstgwys DO WUDL

they are from a farming community they end up going to, back to the area they come from,
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and they, they, not just farming communities, but also those from the cg#esyou know,
normally their frst job is at their local vet, that used to attend to their own farm animals. And
they used to go as students to do electives there (to that practice). So that is how most guys
ILQG WKHLU ILUVW MREV™ >:9 ,QW @

He stated that graduates did have accessadvertisements and networking spaces, he
informed me that at regular intervals during the year, advertisements are placed up, indicating
vacancies for young veterinarians, or recent graduates. Howevetatd that the regular
advertisement of wildle veterinary related posts is restricted, and there are limited positions
available on the internet, this finding too, has been reflecterifretoriusf LQWHUYLHZ
Additionally, he stated that the presence of external companies, such as,Wdilatkhas an

affiliation with Onderstepoort, made provisifor advertising and information sessions with

the students at the end of the year in their final year9 ,QW @ S1HWZRUNL
important and we have a valuable tool, it is an email based forurtharglys really get to

NQRZ RQH DQRWKHU RQ WKHUH« WKHQ WKHUH LV DOVR V

Veterinary Association and this year we have started to sponsor students [WV/Int.05.50].

'U 219T'"HOO FRQFOXGHG WKDW WKddiehteis @xeefRionally Averee, IH Y HW
3) URP SDUNV ZKHUH \RX FDQ GR SXUH FRQVHUYDWLRQ PHG
DQLPDOV LQ \RXU FOLQLF« WR GRLQJ FKDULW\ ZRUN IRU |
needs to be exposed to all of that ®WQRZ ZKDW WR GR™ >:9 ,QW @ +
although advertisements were listed, there was scope for development and integration of the
recent graduates within the workforce, especially with relation to the sudden growth within

the game industry.

4. 5THE CURRICULUM AND SKILLS EXPLAINED AND THE WAY FORWARD :
CURRICULUM ADVISORS AND LECTURERS

4.5.1 Professor Burroughs [WV/Int.07]
A white male, born in Zimbabwe, completed his initial degree in Botany and Zoology

through the University of Cape Town, aftghich he pursued his veterinary degree, which
was a 5 Y year cours€hereafter he didhis national service year, through which he was
HISRVHG WR ZLOGOLIH +H VWDWHG WKH IROORZLQJ 3 ZL\
little bit with some wildlife, which had always been my kind of interest, but | never knew
KRZ WR JHW LQWR ZRUNLQJ ZLWK ZLOGOLIH DW WKDW VWD
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training available to you in terms of cats and dogs and large animals, with very littlf@cope
DFWXDOO\ EHFRPLQJ LQYROYHG LQ DQ\ NLQG RI ZLOGOLIH
year heworked atthe Pretoria Zoo as the veterinarian and remained in this position for
another 9 years. He gained experience with working with a variety ttexa local species

Rl DQLPDOV KH VWD WtHeve WibK H girdaterOnBed Li@ havihg some sort of
veterinary input, either in terms of wildlife translocation or actually just clinical treatment of

D QL P BI®ft the Zoo and began his ovwusiness in the form o wildlife veterinary

practice, which he ran for 12 years. Professor Burroughs had to make the decision to change
KLV MRE GXH WR IDPLO\ UHVSRQVLELOLWLHV WLPH DQG V
most vetsisthatf IDPLO\ FRPPLWPHQWV™ >:9 QW @

During this time he was involved in specialised game capture, consulted for breeders of
specific captive animals, as well as provided management plans and consultancy services for
the management of captive animals. Bssbr Burroughs stated how isenstrumental in the
provision of continuous professional development courses to established veterinarians, some
of which included: Aviananaesthesia, Ostrich management, specialised game capture.
Furthermore, as stated ihet microsystemic factors, he provided a service to veterinary
students, both locally and international, to gain experience and shadow him. However, he
emphasied the exosystemic factors of time and a lack of space within the curriculum as

affecting the inlusion and participation of local students, factors he regtet

After resigning from his position in the Department of Agriculture, he became the head
lecturer on wildlife and production animals, a post he remained in until the post for the
director of the Centre of Wildlife Studies at Onderstepoort became available. Professor
Burroughs took up this position amdirrently still is inthat role. He continues to provide
short courses for established professionals, as he has done for a number of years
Furthermore he contributes academically to the veterinary field by regulaulylishing
academicarticles He explained that he fulfils three main functions as centre director. First,
he has clinical duties and second he is involved in facilitating netwodkddiaising with

other departments at Onderstepoort as well as with external organisations. Lastly, he works to

promote wildlife research and further studies through the Centre of Wildlife Studies.
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The development of the centre for wildlife veterinanydsts has been a factior facilitating
the exposure of students to the opportunity of working with wildlife, furthermore, the interest

and numbers of students into the WOCG610 elective has increased since 2009.

Regarding the current status of veterinagueation, Professor Burroughs started by
explaining the entrance requirements to Onderstepoort, which have changed over the past
decade and with the subsequent curriculum change as of 2009. Whereas previously the
candidates were accepted on the basis ointamview and high matriculation results, the
current entrance requirements consist of a written examination and a minimum of 82%
average result in matriculation examinations, as per section 4.2. The formal interview is no
longer part of the selection gmedure and Professor Burroughs mentioned that this was
possibly due to the risk of bias which could cloud the interview process. The admissions
process at Onderstepoort requires the students to fill in a foamtpradmittance indicating
thearea of vetrinary science they would like to specialise in, which af¢iném the option

of pursuing wildlife veterinary science Taken into account in this process is their
background, and from these factors certain number of points are wefghteach answer.
87KLV VHUYHYV DV D PLWLIJDWLQJ PHDVXUH WR VWLPXODWI
[WV/Int.0770]. He added that the exosystemic influence of the Department of Higher
Education and Training in the form of subsidies given to the university foerggidan also
indirectly affect the numbers of students going into the wildlife field [\WW\37.34, 36].

From a macrosystemic perspective, Professor Burroughs alluded to the legacy of apartheid
which was evident in many universities and places of learimictuding Onderstepoort until
recently, where Afrikaans was the primdanguage of instructionHe felt that this factor
contributed to the conservative and stringent approach to education within the institute. Over

the last decade, English has repthédrikaans on the Onderstepoort campus.

Professor Burroughs reported that the undergraduate curriculum is adapted on a 5 year
cyclical basis and currently does not allow sufficient time for practical experience which is an
example of an exosystemic limitQJ IDFWRU +H QRWHG WKDW WKLV
participation in wildlife medicine activities, as was stated in intervietW 2f'HOO
Undergraduate wildlife medicine exposure is limited to the wildlife elective WOC610,
minimal wildlife material withinthe curriculum and the occasional case presenting to the
YHWHULQDU\ KRVSLWDO )XUWKHUPRUH KH VWDWHG WKDW
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ZLOGOLIH YHW VKRXOG NQRZ RU GR «” >:9 ,QW @ +RZH
the new One Héth curriculum, which is a more holistic approach to veterinary medicine,

will offer extensive exposure to wildlife and wildlife training to students, and will come into

effect in 2015.

The change in curriculum is a welcome one as Professor Burroughs ntedno@ how the

interest in wildlife elective, WOC610, had increased over the pastibedéfide 37KH LQWHUHYV
LQ :2& KDV JURZQ VLQFH ZKHQ , VWDUWHG LQ « ITJURP
WKLV SDVW \HDUYfV FODVV LVGHQ®WW PRIl D, déadndigasigdd VW X
that there were no entrance requirements for this elective and that participating in the class
was purely based on individual choice. He stated that many students from agricultural
backgrounds had chosen this partickeactive and after graduation returned to their homes

to general or large animal veterinary practice.

Professor Burroughs went on to touch on the subject of dangerous or capture drugs as part of
the elective course content. This topic is introduced atutigergraduate level during the
WOCH610 elective, although, the students are not actually allowed use the drugs at this stage
or practise darting of wild animals due to the veterinary courmgllations.Professor
Burroughs commented that these exosystdattors cause a regrettable lack of experience

in the ug and applications of the drugs, which has implications for the valuable animals
involved and the veterinariaslient relationship. As has been previously discussed, there is

an ongoing court case taeen the Veterinary Council and Wildlife Ranching SA regarding

the regulation of these drugs.

Professor Burroughs referred to the TOPs and CITES $agahs, as being influential in the
IXQFWLRQLQJ RI D ZLOGOLIH YHWHUWn@DULDQYV GD\ WR GD\

This is briefly introduced during the undergraduate curriculum, however, the oonghs

graduates to obtain information pertaining to legislation upon graduation.

Once graduated, Professor Burroughs informed me that the young graduatdg needrio

accrue capital with which to either join or begin practices of their own, but they also need to
consider the cost of equipment, drugs and essential continuing professional development
courses. Thus, financial constraints are a limiting factonewly graduated veterinarians.

[WV/Int.07.118]. He also stated that technological advancements within the veterinary field
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have given young graduates an advantage in the workplace, while social networking has
afford access to information regarding work pexence and job opportunities
[WV/Int.07.80].

Once again, he highlighted macrosystemic boundaries which the young graduates may
encounter, as the impacts of language, cultural and racial barriers, as previouslgfitated
WKH \RXQJ JUD G #diaWetigivnsFak RhereHty find work and where to work,
especially young black veterinariajVgV/Int.07.114].

Additional macrosystemic factors linked to the aforementioned points of medium of
curriculum instruction were those of the racial and languageebmrevident within the
communities that the veterinarians serve and whkmhld affectthe young nofAfrikaans
VSHDNLQJ JUDGXDWH 3URIHVVRU %XUURXJKYVY H[SODLQHG

a big issue, particularly if young black vets dpate, they would not easily find work within
IDLUO\ FRQVHUYDWLYH FLUFOHV « /DQJXDJH LV DQ LVVXF
Afrikaans background, or you cannot make yourself understood well ... or even if you are
IURP DQRWKHU FR X @ WeJprogranafea@lthoughlweliuRthe programme in an
(QJOLVK PHGLXP" >:9 ,QW @ 3URIHVVRU %XUURXJKV F
there was a demand for wildlife veterinarians, especially within pure conservation medicine,

there was little tono interest in research into this issue and that the actual discrepancy
between numbers of veterinarians required in the field and the number actually practising is
QRW NQRZQ +H UHSRUWHG WKDW 3« WKHUH LWet®@Re TXDQW|L
neeG LQ WKH FRXQWU\" >:9 /this @WBPWHPRISGWRUBNHIBG GLQJ 37K
IXQGLQJ RU WKH LOQWHUHVW LQ SXUWMILQ/94D VWXG\ RQ WKH

4.5.2 Professor Kock [ WV/Int.08] Lecturer.
300 HLQJ D ZLOGOLIH YHW D Q&b isEsdmethihngDhal Rdrnés #dnO GO L |+

H[SHULHQFH  >:9 ,QW @

7KH ILUVW SDUW RI VHFWLRQ EULHIO\ FRYHUV 3URIH®
graduate to his current position as wildlife specialist and lecturer at Onderstepoort. The

* The Bachelor of Veterinary Sciences Degre®maderstepoort.

5 Vets in this instance refers to wildlife veterinarians.
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second pardetails his views on the curriculum, his current role and the factors that he

identifiedasaffecting young graduates.

Professor Kock is a white male, born in Zimbabwe during the 1950s, and has been involved
in the wildlife veterinary industry for 34 yeatdis brother holds a dual position of a wildlife
veterinarian as well as a leading professor in wildlife health and diseases at the Royal
Veterinary College. Professor Kock highlighted their shared passion for wildlife as being a
motivating factor for then pursuing this career. Both brothers attended international
universities: he attended the University of California Davis in the United States of America,
completing a two year residency programme, while his brother attended the Royal Veterinary
College inLondon. His decision to participate in the residency programme was twofold: first
he was attracted by the invaluable wildlife experience offered by the programme and second,
the macrosystemic impacts of apartheid had resulted in a desire to leave SmattioAfthe

United States.

Professor Kock emphasised the role that this residency and its setting had played in his
GHYHORSPHQW DV D ZLOGOLIH YHWHULQDULDQ 3, ZHQW WHF
in the world to have a residency programmezoos and in wildlife medicine. Now, if you

look around the world in Australia, United States of America and Europe, there are many
PRUH SURJUDPPHV™ >:9 ,QW @ +H ZHQW RQ WR DGG 3P
my nose, which allowed me to pi¥sH P\ SDVVLRQ LQWV/Int.B8.1dLu@LIH"

his two year residency, he was able to train under the guidance of one of the top wildlife
veterinarians in the world and commented on how this had equipped him with both
experience anthe bols with ZKLFK WR HQWHU LQWR WKH ZRUNIRUFH
UHVLGHQF\ WKDW zZzDV LW , KDG HVWDEOLVKHG WKH JURX
[WV/Int.08.10].

Over his career span of 34 years from graduation to date, he described a range of egperienc
which moulded him into an established, skilled veterinary professional. He mentioned that he
has worked on three different continents and extensively throughout Africa, with particular
highlights being his residency at the University of California Daws time spent working at

the Department of Fisheries and Game in the United States and a period working in

Zimbabwe on returning to Africa from the States.
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As a result of his extensive experience and wealth of wildlife veterinary knowledge, he was
headlunted by Onderstepoort, as a wildlife specialist, to lecture within the Production
Animals Department, anosh the WOC610 course. He stated that his motivation for accepting
this position at Onderstepoort was to pass on his knowledge and the benefittrahimg
accumulated over 34 years. He accentuated the critical need in the veterinary wddiforce
students with a certain amount of experience. He felt that in his current role, his
responsibilities included exposing students to a variety of oppoesiniincluding field
observations, as well ensuring that he instils in them a broader understanding of conservation
and the involvement of veterinarians. As such, he identified himself not only as a lecturer or a
wildlife specialist, but as an agent of dge. He alluded to the regimented, conservative
outlook which had been associated with the lecturing and curriculum at Onderstepoort for
many years. He partly attributed this to the impact of apartheid which, he maintains, resulted
in resistance to chang® new ideas; however, he did say that the conservative system at
Onderstepoort was slowly being transformed to accommodate and serve all individuals.
[WV/Int.08.30]. He referenced the imminent inception of One Health into the new

curriculum and the altetian of the language of instruction from Afrikaans to English.

The new curriculum in which the One Health ideology has been integ@tedHealth has

been shaped by input from a range of disciplines including veterinary science, conservation,
disaster mnagement, social science and medicine, will be offered from 2015, as per
Burroughs,section 4.5.1He emphasised that the inclusion of these diverse elements allows
for an integrated, holistic approach to medicine and wildlife management, which he felt is
advantageous for veterinarians entering the workforce. He stressed that the change in the
undergraduate veterinary curriculum was vital in order to provide veterinary students with a
comprehensive picture of the realities of veterinary medicine. Howheedid inform me

that from the first year of the undergraduate degree, the students are allowed to specialise in a
particular field, which can affect the numbers of qualified veterinarians entering certain
fields. This can at a later stage also hindeniddials who seek a generalist degree, and this
was a view which thevildlife veterinaryfocus group shared. This represents a significant
departure from the current curriculum where the specialty GéMildlife medicine is only
introduced late in the deee.
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Issues facing theyoung Veterinary students and graduates

He stated,agreeing withDr Burroughs hat wildlife veterinary science in the current
undergraduate curriculum was limited to tH2y@ar elective and a small proportion of the
production aimals lectures. He felt that this is at odds with the history of Onderstepoort

which was established primarily to address wildlife issues within the agricultural sector.

9/ VWDWHG WKH IROORZLQJ 32QGHUVWHSRRUWINGRU PH KI
environment for students to learn about wildlife in a country which has such a significant
ZLOGOLIH LQGXVWU\ DQG WKHUH ZLOO DOZD\V EH D VLJQ
[WV/Int.08.12].

Furthermore, he stressed that the current expodustudents to wildlife in the clinical

setting comprises the occasional cases being brought into the hospital and the excursions or
opportunities which lecturers, such as himdeif)fessor BurroughandDr Saltcan provide.
However, he stated that Ondeysbort was one of the few universities which was able to
provide such opportunities for students, which is often not the case for European institutions,
asinformedby his brother, who is a Professor at the Royal Veterinary College.

Professor Kock explaimethat external factors such as climate change and anthropogenic
pressures have and continue to influence the veterinary field and have lead to wildlife being
identified as a threat to the agricultural sec\s a result the veterinary profession has dace
difficulties relatng to wildlife and its management. Additional factors affecting the
education and practice of veterinary medicine, include political influences and legislation,
more particularly the handling andeusf dangerous drugshichis contrdled and monitored
through the South African Veterinary Council legislatjiaviv/Int.07.12].

Chronosystemically, he also stressed that the wildlife veterinary industry has been
significantly affected by the sudden explosion within the game farming iydustrich
DFFRUGLQJ WR KLP LV EHLQJ LQIOXHQFHG E\ 3 D FDUWHO
you work with individuals whose animals are extremely valuable, which puts enormous
SUHVVXUH RQ \RX« VR , IHHO WKDW LI & 4ndsikhéeMmiRaxQJ Y HW
ILHOG WKH\ EHJLQ WR ZRUN ZLWK ZLOGOLIH DQG GRQTW

profession or for them either, and vets are not compensated for this pitfwgmt. 08.50].
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He repeatedhe impact that apartheid, as aatlmacrosystemic and chronosystemic factor,

has had on Onderstepoort. He then commented that the previously conservative system is
slowly being developed to accommodate and serve all individuals; although coloured or black
graduates still struggle to findork in certain conservative areas. Finally, he commented on

the limited representation of navhite race groups and femalat the wildlife management

meetings that he attends. He did mention that this was changing and gave examples of a black
state vetenarian colleague, as well as a young Zimbabwean veterinarian whom he had
helped to guide and mentor, labelling them agents of change. He stated that one of most
GLIILFXOW VWDJHV IRU D \RXQJ YHWHULQDULDQ obtUUHVSHI
LQ WKH GRRU"™ >:9 / @ DOWKRXJK WKH SUHVHQFH RI D
mesosystemic factors, can assist in this process. Once again he stressed his continuous effort

in assisting students obtaining work experience and recent graduatesassfully entering

the workforce. He did however inform me, that a certain level of dedication and effort from

the students and graduates is required in certain areas, such as networking.

Also from a chronosystemic perspective, he mentioned that titengous improvements in
technology had led to increased networking opportunities for young graduates. Professor
Kock added that, through the medium of social and online networking, a young veterinarian
could alternatively access the following institutioms look for work: universities,
laboratories, zoos and aquaria, primate facilities, pure conservation orgasjsidtogame

industry and veterinary practices.

He added that further opportunities were available to aid in preparing a young graduate for

the workplace. He explained that there are establishments which offer recent graduates, as
well as qualified veterinarians on sabbatical, the opportunity of gaining experience within the
wildlife veterinary field; however, this experience comes at a costfe$sor Kock
commentedsaying 3*7KH GHYHORSPHQW DQG SUHVHQFH RI LQVWL
experiential opportunities to recently qualified veterinarians is often too costly and
impractical to be positioned at South African recent graduates remelad often attracts

attention from overseas and wealthy cliemtel>:9 , QW @ +H PHOQWLRQHG W
established veterinarians who would be willing to takestudents or recent graduates at little

to no cost and thus act as mentors for thedigiduals.
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In keeping with the comments of previous respondents, he commented on further financial
barriers to young graduates transitioning to the workplace. These barriers included the
difficulties in raising sufficient start up capital for a new pi@etor the funds necessary to

join an established practice. The accrual of veterinary equipment and integration of up to date
technology into their praci have further financial implications for young graduates. This,

he stated, was unavoidable and didomtunately impact many of the graduates entering the
workforce. He suggested that graduates approach an already established professional to seek
employment opportunities, or even that they locum to gain experience until finding a suitable

position.

In conclusion, Professor Kock stated that the numbers of wildlife veterinarians has increased
RYHU WKH SDVW WKUHH GHFDGHYV DQG FRPPHQWHG RQ WKF
LV IDU PRUH VLJQLILFDQW QRZ WKDQ LW er2DverekianyVRULFD
individuals entering into the game industry sector of wildlife veterirsmgnceand not

enough entering into the pure conservation medicine and specific species operatifels, and

that this should be addressed.

4.5.3 Dr Paula Salt [WV/Int.09]
The first section of the interview with Dr Salt, outlines her transition from veterinary

graduate to her current position as Wildlife lecturer at Onderstepoort and postgraduate
student; the second portion pertains to the curriculum and the facetsashdentified as

affecting young graduates.

Dr Salt is a white, female foreign national, originally from Germany. She came to South
Africa in 1996 having been given an opportunity to complete her practicals and gain
experience in the country. She contpteher practicals at Onderstepoort, under the guidance

of Professor Burroughs from 1996 to 1999, after which she decided to remain in South
Africa. This, she highlighted, was partially as a result of the influence of Professor
Burroughs, who was her mentduring her clinical years. However, in order to remain in
South Africa she had to complete her board exam in 1999, a mandatory requirement for
veterinary professionals. After compieg her board exam, she realised that she needed to
gain experience taufther herself as a wildlife veterinarian. She then began to actively seek
out onsite veterinarian posts at game capture companies which she described as being a good
ZD\ WR JHW RQHYV IRRW LQ WKH GRRU LQ ZLOGOLIH YHW
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invaluable experience [WV/Int.09.59, 65]. She initially worked as a private veterinarian
within various game capture teams throughout South Africa and has since initiated her own
game capture business, which is still in operation, although she dividesnbebdtween

other occupational and academic activities.

Dr Salt informed me that she was completing her postgraduate deghdedYet in wildlife
veterinary medicine through Onderstepoort; although the degree is not required for an
individual to practise wdlife veterinary medicine. She commented that the programme is a
demanding one and is not simple to navigate even for an individual without extra
responsibilities. She mentioned that timaiting factors such as family responsibilities
affected the nundrs of students deciding to embark on further postgraduate studies. Despite
the rigour of her academic schedule, she was not only busy with this degree but had also
taken up a lecturing position two years previously in the Production Animals department at
Onderstepoort.

6KH H[SODLQHG KHU UROH DV D SURGXFWLRQ DQLPDO DQG
take them (students) to wildlife places and production animal places and production animal
FDVHVY DQG OHW WKHP GR PRVW hBm th WomrinKi¢atePRIQAUeOB W L Q J
DQG LI WKH\ DUH QRW FRPIRUWDEOH WKHQ , GR LW « 6R ,
LYV UHDOO\ JRRG FRPSDUHG WR ZKDW \RXTfG JHW LQ RWKHU
the wildlife training at OnderstdpRUW "> :9 QW @ >:9 ,QW @

Dr Salt then referenced the new One Health curriculum, afPaitessor Burroughand

Professor Kockvhich now includes elements of the wildlife medicine specialty and allows
VWXGHQWY D EURDGHU Fé&aR Wik He a dikferebtRsiisteghHWhiére they,
VWXGHQWY FKRRVH WKH SDWK EXW WKHQ DJDLQ LI \RXU
[WV/Int.09.32].

With regard to the current curriculum she also commented on the limited experience
studentglgain n darting animals and dealing with dangerous capture drugs which she
considers as one of the most important tasks of a wildlife veterinarian. She stated that the
game capturing operations can be compromised by individuals who are not familiar with rifle
haQGOLQJ DQG GDUWLQJ DQG WKDW 3GDUWLQJ H[SHULHQFH
LWV WKH H[SHULHQFH \RX KDYH WR JDLQ" 3+RZHYHU 'U 6
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workshops for postgraduate individuals and veterinarians who are iateliespursuing a

career in wildlife veterinary medicine.
Issues facing theyoung Veterinary students and graduates

Dr Salt identified the presence of a mentor as being a vital mesosystemic factor for the
successful transition of a young graduate. As a ondrgrself, she highlighted the value of a

mentor in assisting their mentees in gaining knowledge and skill in various areas, such as
darting, anaesthesia, handling of new species and networking. However, she did add that
there were veterinarians who wereluctant to open their doors to young, ambitious
veterinarians, for fear that they would utilise the skitisy gainto begin their own venture

and in doing sopoachclients from the established veterinarians. She added that she felt that

the number ofvildlife veterinarians within the game capture industgsW X I ILFLHQW 3 W |
are enough wildlife veterinarians. So you, as an established vet are reluctant to employ a
\RXQJ DQG DPELWLRXV YHW « ZRUULHG WKDW KHYOO RS
[WV/Int.09.80].

‘KHQ DVNHG WR VKDUH H[DPSOHV ZKHUH D \RXQJ YHWHULQ
gave the following advice. Dr Salt emphasised the importance of networking and being able
to sell oneself, as a critical step to entering into the ifieldleterinary field. She suggested

that there are various opportunities for young veterinarians, including joining the South
African Veterinary Association wildlife group, a supportive network of veterinary
professionals, which often aids @&ssistingstudents and recent graduates with networking,
conference support and sponsorship. Theeathf both, ITand technology particular to the
veterinary field haallowed for the advancement of veterinary professionals through the use

of social networking and ahles day to day tasks and skills developmesihe emphasised

the social media network of the Google Group, Wildlife Vet Net, a monitored online platform
which young veterinariansan join but only with the backing and support of an established
veterinaryprofessional. Howevddr Roxburghhas not yet been granted access to this group,
although his employeiDr Pretorius has given his full support and recommendations.
Furthermore, she stated that one of the best networking and experience gaining ogsortunit
for young wildlife veterinariansis to offer their services to game capture companies at a
reduced rate, as she had done, as the possibility for mistakes to occur and losses to be

incurred were much higher than that of an established veterinarian [V9/BD],
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[WV/Int.09.65]. Dr Salt did offer the following suppofor this statement, stating that

because of the sudden growth of the game industry, there were copious game capture
companies offering work opportunities to recently qualified veterinari@ilsKk H FRPSDQLHYV
are often willing to absorb the costs or losskgou as the young vet, if you are happy to let
WKHP GDUW DQG ZLOO LQFOMWE@It.OF5Y]. Dhs iV af perticlRMHY  E\”

importance when it comes to the darting of valuablelifigldas mentioned previously.

Once again anajor challenge she felt would hinder wildlife veterinarians entering the field,

was the lack of darting experience, which could compromise a game capture operation,
leading to financial losses and potential @& ORVVHV 6KH DGGHG WKH IROOI
JDPH LV VR KLJK WKDW \RX QHHG WR OHDUQ ZKDW WR GR«
ZLWK DV WKH\ ZLOO WDNH \RX WR FRXUW LI TKH\ VXI
intensification and growth ohe wildlife industry over the past two decades has led to the

establishmendf many game capture companies, as well as illegatating groups.

However, Dr Salt did emphasise the role of illegal game capture operations and the current
legal statu®regading the handling and possession of dangerous diths illegal game
capture operations are cheaper than utilising a veterinary professional. The animals captured
are sold at a lower prices@o veterinary fees are included in the entire operation, and th

companythen makes a larger profit.

She stressed two specific macrosystemic issues, firstly the boom in the game industry, which
has led to extreme interest by business and high profile individuals and secondly an increase
in the operation of illegal gaencapture companies and unscrupulous businesses. All of which

effect the veterinary profession and the entrance of a young veterinarian into the workforce.

A final exosystemic factor Dr Salt highlighted was tbe financial implications versus
demand for\L OGOLIH YHWHULQDULDQV 3. LOGOLIH 5DQFKLQJ 6R.
HQRXJK YHWV WKDW DUH VNLOOHG LQ ZLOGOLIH « EXW WK
there when they shout, but who pays or supports that someone when they are nanif?dem

, QHYHU KDG HQRXJK ZRUN , ZRXOG KDYH OLNHG PRUH Z

® The current court case between the Wildlife Ranching South Africa and the Council of Veterinary
professionals regarding the handling and possession of dangerous drugs usedcapgaradoy non veterinary
professionals.
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4.6 CONCLUSION
In this chapter, the aim was to present the data obtained through the three data collection

methods and in doing so, illuminate the factors which have beernfigkrats affecting the
transitions from university to workplace of wildlife veterinarians, the scarce skill under study
in this chapter. This data will be discussed through the application of analytical statements, in
conjunction withthe informationcollected from the freshwater ecology case study, in
ChapterSix. In the next chapter | present the data pertaining to the freshwater ecologists, the

second scarce skill under study in this thesis.
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Chapter 5: Case Study 2: Transitions of Freshwigr Ecologists from university to the
workplace

5.1 INTRODUCTION TO CASE STUDY B: FRESHWATER ECOLOGISTS
This chapter presents data particular to case study two, namely: freshwater ecologists and

aims to highlight factors encountered or anticipated byigi@antsin their transition from

university to the workplace.

The chapter begins with the history of and background to freshwater ecology in South Africa,

as communicated to me by a number of established professionals and lecturers from the
University of Stellenbosch and Rhodes University who participated in this study. After
which, thechaptermoves into the interviews held with the supervisors and lecturers which
focussed on two aspects, namely the inclusion of freshwater systems, including wittands,

the curriculum and the factors which these individuals identified as being constraints or
HQDEOHPHQWYV IRU WKH VWXGHQWVY DQG JUDGXDWHVYT WUI

The findings from the interviews with graduates and current studemts reported gn
describing their version of their own transition(s) by drawing on the principles of
%URQIHQEUHQQHUTV HF R&RPdarLdescaptivh Wi Whel 8Verviankdfl Bhidpter
four and five.The chapter concludegith a short summary, setting up the readegriter into

the final chapter, through having presented the findings across this particular case study,

therebyprovidingthe background for further discussionGhapterSix.

5.2 BACKGROUND TO FRESHWATER ECOLOGY AND INDUSTRY NEEDS IN
SOUTH AFRICA

Initially 1 had planned to research wetland ecologists and interviewed leading established
professionals within the field. However, these individuals did not limit themselves to
speaking about wetland ecology, but incorporated the broader sphere of freshwatgy, eco

of which wetland ecology forms a part. Their comments are reported below and address
various aspects such as the history of freshwater ecology in South Africa, the tools which
have been designed and shaped for South African biodiversity and thefessng this field.

Thus, the focus of this study became freshwater ecologists and not wetland ecologists as
originally planned. Briefly introduced are professionals who participated in shortened

interviews pertaining to freshwater ecology within Southoat
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Professor Ellery, [FE/Int.11] is the head of the Geogrdpéyartmentait Rhodes University.
He began his academic career at the University of Witwatersrand, wheomipéeted

his undergraduate and postgraduate degrees, as per §e2tion

Professo Kotze, [FE/Int.14], is a well renowned established professional within terrestrial
and wetland ecology, associated with the University of KwaXRidtal He lectures
within the terrestrial and freshwater ecology systems, and provides supervision tb severa
post graduate students, including Ms Nhleko [FE/Ift@dring her honours year. He

gave an account of the history of the sector, especially pertaining to wetland ecology.

Dr David Lindley, [FE/Int.15, is a professional who began his university cardehades
University with an undergraduatgegreein Botany and Zoology and progressed to
completing his Masters and PhD in Environmental Education through the same
university. He has been instrumental in the founding and running of the Mondi Wetlands
Progranme, one of therogrammes associated with the World Wildlife Fund, WWF, the
Wildlife and Environmental Society of South Africa, WESSA and Mondi. He outlined
the Mondi Wetlands Project and gawes views on the constraints facing young

graduates.

Dr Heatter Malan, [FE/Int.16] is a freshwater research consultant who worked for the Fresh
Water research Unit of the University of Cape Towmenow consults for the same
university, under the Animal Demography Unit. She provided details pertaining to the

closue of the Freslvater Departmentgflectedin the second part of this section.

Freshwater ecology is a diverse discipline, with individuals entering this field through various
trajectories. First, a number of individuals enter the field after having cadpieneralist

natural science degrees in conservation ecology, nature conservation and biodiversity
management. Second, there are those in the field who have lengthy academic careers to their
credit and are specialists within fields such as entomologgniptiparian systems, wetland
systems, geomorphology and zoology. Third, a group of professionals in freshwater ecology
have diverse backgrounds within other disciplines and focus on-scalogical factors

affecting the functioning of freshwater ecolcgi systems.

The nature of the field in South Africa is governed by the geographic location of the country

Professor Ellerysee sectiorb.5.2) emphasised how unique the South African landscape is,
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andis identified as an ancient and weathered landsagie)g back 150 million years in
relation to New Zealand or the Andes, which meognisedas youthful This, he went on to
say,coupled with limited plate tectonics occurring within the continprésens students and
ecologists with exclusive opportiies for study and was the reason behind the
distinctiveness of the South African catchment and wetland systems and the need for

adequate management.

The freshwater ecology field, including wetland ecolagyrelatively new to South Africa.

Dr Malan, staed that the field offrestwaterecology is vast and extensive, and thus covers
different ecological systems. She emphasised that the focus on freshwater ecological systems
has varied over the past two decades, from initial concern with river and ripadgystems,

to mountain catchment areas and currently to wetland systnofessor Kotzeexplained

that the science of wetland ecology was initiabedthe United States of America and
LOWURGXFHG LQWR 6RXWK $IULFD E\ 00U BdaRcdrdéetl outthD U G X U
series of studies and subsequent reports of the wetlaKagaiiulu-Natal which was funded

by the then Natal Town and Regional Planriepartmentwith the aim of mapping out and
further understanding these systems, especially whexg dlccurred within agricultural
settings. Through publishing these reports, it was established that these entities were of great
importance to the management of water and gave further insight into the management and
protection of wetlands. From these rappfurther phases were developed, which included

the detailed mapping of the wetlands, both functional and degraded within the Umfolozi
catchment area. The resultom theseactionsled tothe establishment of policies outlining

the adequate managemenf catchments and wetlands drafted and implemented at
governmental level and integrated into the environmental managemtrgsefreas. This

forms part of the National Environmental Management. Attis is particularly evident

within the environmental ipact assessment and the environmental consultancy field.

Dr Malanadded to3 U R I HV V R PoinEowtheélifitégration of effective management plans
for wetland and freshwater systems into environmental impact assessiethtg, early

1TV KH KDp&tediD dn\ekktEnsive environmental impact assessment project, run
through the Department of Environmental Affairs and Tourism, where over 400 wetland and
freshwater systems and their health statuses had been resedtohdchdingsfrom this
study indiated thatwith the environmental impact assessments being carried out on wetlands
and freshwater systems, monitorim@s inadequate and oftenot conductedoy suitably
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gualified specialistsn the field Eventually these entities were omitted from managam

plans, which resulted in the degradation of these systems.

The overall achievement of the researck been identified as the requirement of further
support for the strengthening of the policies regarding wetlands and catchmenaiadetas
theseto be closely adhered to, as well as the overall demand for suitably qualified freshwater

practitioners.

From this study and others like it, new and dynamic resounsge drafted andmade
available to freshwater ecologists and professionals involved with tmanagement and
preservation of these sensitive and valuable entities. Resources in the form of management
plans, the management tool series of Ecosystem services and WETHealth are products of the
combination of studies and case studies conducted thrtheghfollowing groups the
FreshWater Consultancy group, South African National Biodiversity Institute, Rhodes
University, and theUniversity of Cape Town. All of these toddse available to freshwater
ecologists and individuals involved in freshwater agamentand some are introduced to

the studentsvithin the geography and ecology curriculubr. Malanstressed the importance

of legislation being a driver of adequate management of freshwater systems, as well as
serving as a driver fathe demand for theskills necessary to carry out the management of
these entities. The legislation she indicated important included the National
Environmental Management Act, National Water Act and tools sutiioas provided byhe

Water Research Council, WETHealthddWETEcosystem Services, with particular emphasis

on the preservation of wetlands and freshwater systems. She agreed with the integration of
these into the professiorfildayto-day documents and supported the introduction of such
pivotal documentation aindergraduate level in university coursegluding wetlands and

freshwater systems.

5.2.1 Human CapitalDevelopment structures within the freshwater ecology field.
Professor Kotzestatal that there are environmental consulting companies who specialise i

freshwater ecosystems and therefore require specifically skilled professionals in order to
perform the tasks requiretfom the jobs available. Groundtruth, a company based in
KwaZulu-Natal as well as Southern Waters, based in Cape Town, were two esaofiple
companies focussing dmeshwater ecosystemanagementandthe inclusion of these into

environmental impact assessments. stated that graduates possessing undergraduate
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gualifications in ecology or postgraduate degrees within the specialiseddididshwater
ecology, could approach these workplaces to find work. However, with the recent closure of
the two individual universitie§ departments offering specialised freshwater ecology
programmes and projects, namely the University of ¥inku Nataland the University of

Cape Town, the previous supply of freshwater ecology graduates had decreased, and has
resulted in graduates with these scarce skills emerging from other universities, as explained

below.

Dr Malanexplained to me that the Fregiiter Rsearch Unit at the University of Cape Town
was operational for two decadbst wasdisbanded within the past 18 monthgth some
researchers and professors dimaig amalgamated into the Animal Demography Uiithis
closure she statedoccurredfor a varety of reasons, including a lack of university funding
and focus of projects on wetland and freshwater systems. Although funding is available from
the National Research FurnRF) and the WateResearctCommission(WRC) for students

and researchers to aturct research on fresh water systems, this is strongly dependent upon
large cohod of students to conduct such studies. $it&o mentioned the loss of the
University of Kwa=XOX 1DWDOTV | UHM KvddDgivei furthRrAnsight into this
issue byProfessor Ellery

Professor Ellerhighlighted that the merger between the two campuses at the University of
Kwa-Zulu Natal resulted in lecturers seeking new postslaruniversities. He too had left

and Bakenup a position at Rhodasniversity.

Dr Malan and Professor Elleryboth informed me that other universities such as the
University of the Witwatersrand, Rhodes University, the University of Venda and the
University of Stellenbosclvere beginning to respond to the demand for spediéshwater
ecdogists andthers workingwithin the ecological sphere

Moreover, bothProfessor Elleryand Professor Kotzenentioned that many of the students
they had lectured previously, had left the country to ssegloymentelsewhere, citing not
being able to findsuitable jobs, lack of opportunities within the field, and demographic
issues, as well dsetteropportunitiesoverseasProfessor Elleryighlighted the lack of young
freshwater and wetland ecologists within the field and stressed that the majority of

individuals involved in these fields were older.
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Additionally, Professor Ellerystated that the older generation of freshwater ecologists and
wetland ecologists had actually received training in alternative forms of ecology and had
entered into the fieldia various avenuesiowever,with the advent of new programmes such

as the Mondi Wetlands programme, graduatesnowpresented with opportunities to gain
experience whilst obtaining their postgraduate degrees and in this way, gain invaluable

workplace expeence.

Dr David Lindley [FE/Int.15] has been instrumental in the founding and running of the
Mondi Wetlands Programme, which is one of pinegrammes associated with the WWF, the
Wildlife and Environmental Society of South Afri(@/ESSA and Mondi. This pggramme
functioned as a platform for young graduates interestettieringthe fields of wetland and
freshwater ecology, to gain exposure, experience and knowledge of th&ifieldy and his
colleaguest the Mondi Wetlands Programme approached Prafésstze and Professor Hill

at the University of KwaZuhiNatal to offer internshipto promising young graduateSour
individuals accepted thehanceand began their two year long internship with the company.
The exposure they were given ranged from texdirand critical skills applicable in the work
field, and extensive sagiecological training and education, which would assist them to
implement the skills they had learnt whilst at university and in the programme efficiently and

adequately.

Although the programme was a success in many of the aspects it aimed to achieve, Dr
Lindley noted that the individuals who had entered the programmeaupad completion of

their contracts, either returned to academia or had beerhi@aed by environmentally
focus®d companies offering lucrative packages and different experience. After the last group
of intems completed their internstsmat the Mondi Wetlands Programme, a decision was
made to cease the programme. Dr Lindley expressed his sadness at the clabare of
programmenoting that the individuals had not wasted their tiame had gained invaluable

experience which would be applicable to the workforce.

5.3 THE QUALIFIED FRESHWATER ECOLOGISTS STORIES :
Although I was able to conduct detailed interviews witacticing freshwater ecologists, |

was unable to observe them practicing in the field, and furthermore had difficulty in
accessingndividuals who were currently pragtig and had not moved into a different field.
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5.3.1 Freshvater ecologist 1 [FE/Int.01]Ms Nhleko Rhodes University
Ms Nhleko is a young black femaleurrently employed as a graduate trainee at Umgeni

Water. She was born in the Eastern Cape and has one sibling. Her mother is a pensioned
housekeeper and her father passed away in 2006. blgragion was to work in a field
UHODWHG WR FRQVHUYDWLRQ DQG WKH HQYLURQPHQW 3,
of an environmental group at the local museum and this further piqued my interest on wildlife
PDQDJHPHQW ™ >)( ,QW @

She provides financial supporto KHU IDPLO\ DQG VWDWHG WKH IROORZLI
HYHU\RQHYYV FLUFXPVWDQFHY DOORZ WKHP WR YROXQWHHL
VXSSRUW P\ IDPLO\ VR IRU PH YROXQWHHULGQboth\da QRW D
chronosystemic constraining factor and a macrosystemic factor, in that Ms Nhleko was born
postapartheid, but her family still feels the effects of the previous regime, and at a
macrosystemic level, volunteering to gain experience is a real fasing young graduates,

who cannot afford to access such opportunities.

Ms Nhleko applied for and completed her undergraduateiiB&oology and Botany through

Rhodes University for which she was assisted financially by the National Student Financial

Aid 6FKHPH 16)%$6 3, UHJLVWHUHG IRU =RRORJ\ LQ P\ ILUV
WKDW , GHFLGHG WR GR D SRVWJUDGXDWH GHJUHH LQ LW’

After completng her degree she obtained part time work studliedher honours degree part
time throughthe University of South Africa, which she paid for herself. Prior to beginning
her master§ degree, she was approached by a contact within the Umgeni Water Programme
who informed her of thie graduate training programme, which she then applied fomeasd

appointedas a graduate trainee.

After completion of her honourd/s Nhleko agairenrolled at Rhodes University and began
her Masters in Zoology, which was funded through the National Research Foundation, whilst

she continued as an intern at the UmgeniaVBrogramme.

The issues facing the neefibr and supply of biodiversity professionals

" The Umgeni Graduate Training Programme is a programme which focuses on the upskilling and development
of young graduate professionals and exposes these individuals to the workforce, whilst providing support and
assistance to their development within their specific sectors.
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As a working professional and part time studévis Nhleko summarised the following
examples of mesosystemic factonsit affected her transition and that of her pe&ise felt

that the ecology and environmental sector was a difficult one to enter as a young graduate,
because there were not enough organisations to approach, nor did she feel that the current

organisations did sufficient outreach and awareness in ordéracot students.

Ms Nhlekqg as a student of Rhodémiversity, felt that, although there was a careers centre
which she could approach,nsufficient support was available for students within the

environmental and biodiversity secto&he notedhe following:

SThe career centre could make an effort to invite organisations relevant to science or
zoology students, which could engage students and advise them on how to tackle the
job search in the industry. Only commerce students get interviews, etc. These is
no support or guidance for navigating the job search. Here at the career centre there
DUH ZRUNVKRSVY MRE IDLUV DQG LQWHUYLHZV EXW OL
faculty [FE/Int.01.13].

This is an example of the development potemtiad mesosystemic setting, which coblelp

to determine and affect her transition into the workplace.

Furthermore, another example of a mesosystemic relationship would be the presence and
support of mentors. She felt that lecturers should be able &1 sgients outside of lectures:
S/IHFWXUHUYV D-dadnettétdl they lddDl® invite their colleagues in the different
disciplines within the sector to talk to the final year students about job opportunities in the
VHFWRU ™ >)( ,QW @

When asked howshe could better prepare herself to enter the workfshe had the

following to say 3, QWHUQLQJ YROXQWHHULQJ DW RUJDQLVDWLRC
JXLGH \RX WKLYV [EMMNQOR.1H]|She\strésBedWthat for her, volunteering wats n

an option as she was relied upon to support her family. As highlighted, this was both
macrosystematadly and chronosystematically linked.

In termsof the industry she was planning to entéls Nhleko identified macrosystemic

factors, such as a lack ekperience and inflated expectations of the graduates, as playing
significant roles in the entrance of graduates into the workfctfckK HQ MREV DUH DGYHL
they require candidates to have at least 5 ypavgh of experience, but the salary offer does

QRW PDWFK WKHLU UHTXLUHPHQWYV ™ >)( ,QW @
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When asked abowonstraining factorgontributing to the scarcity of freshwater ecologists,
Ms Nhlekoemphasised the skills shortage, restructuring, limited hiring and lack of jobs as

factorsaffectingthe ertrance of new graduates into the workforce

Sheexplained thastudents focussed on completing their degrees and, due to time pressures
and expectations of lecturers, were unable to gain sufficient experiBmeeaddeda great

dealof stress and pression the individuals and often resulted in them seeking opportunities
outside of the field in which they had obtaindtkir training. This is an example of
mesosystemic (relationships) and macrosyste@pectations from the university) issues
affecting te individual.

5.3.2 Case Study 2: [FE/Int.02] Mrs JoubertRhodes University
Mrs Joubert is a white female, who was born in HowlkakaZulu-Nataland her parents are

both ardent environmentalists. Her father previously worked for the Department of Water
Affairs andfor an environmental consultancy agency and is currently employed within the
waste sector. Mrs Joubert states that her passion for nature and the environment came from

her parents:

3 grew up in the city, Durban, but | always felt a connectmnature and always had
KROLGD\V JURZLQJ XS LQ JDPH UHVHUYHV EHLQJ NLC
connection to nature, | really loved it and definitely wanted to go into some kind of
career that involved conservation, or generally trying to help afv@ronment
[FE/INt.02.08].

Mrs Joubert conducted her schooling in Durban ande she had matriculated, attended the
University of KwaZuluNatal (UKZN), where she completed her undergraduate degree.
During her honours year she met her current supervi@afessor Fred Ellery who, along

with her fathershe creditsvith beinga great inspiration to her to continue her studies within

WKH HQYLURQPHQWDO ILHOG 3, WKLQW dsfiditalyQ hedahH O\ P\
instrumental in my development withinthitQ YLURQPHQWDO VHFWRU™ >58 ,QW

During her undergraduate degree, she and her peers were notified of a three month internship
at an environmental organisatiadowever, she could not remember why she and her peers

did not opt for thisDuring the tine of her undergraduate degreewever,she did do some
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part time work at the consultaneshereher father worked, and found that gtid not enjoy

the work

Mrs Joubertthen began her Masters in Wetland Geomorpholagythe University of
KwaZulu-Natal. During her second year, UKZN went through a restructuring phase, which
resulted in the exit of some lecturers, including her supervisor, Professor Ellery, who
obtained a job at Rhodes University, as mentioned in sectiorJpdh completon of her

Master§ degree, she was contacted by Professor Ellery, with an opportunity to assist with a

field trip to the Baviaanskloof catchment, and it was here, she claims that she discovered her
passion for educating others within the environmental field. She made @ué¢cisnove to

Rhodes University to assist Professor Ellery and to pursue her PhD in Wetland Management.

3, UHDOO\ HQMR\HG 5KRGHY DQG *UDKDPVWRZQ DQG WKH F
also done a bit of lecturing at UKZN and really enjoyed thB EeKLQJ VLGH RI WKLQJ)\
GLVFXVVHG LW ZLWK )UHG DQG KH VDLG pupn:HOO LI \RX ZL
OHYHO WKHQ \RX QHHG D 3K'Yf VR WKDW ZDV RQH RI WKH
I X U W RBAN.02.96] She received fundinfpr the first two years of her PhD, and thead

a fewsmall jobs to fund hersetbr her third year. She also became the administrator for the
Wetlands ListServér

The issues facing the neefibr and supply of biodiversity professionals:

Mrs Joubert, cuently a doctoral candidate, identified the following factors as having
affected her transition and that of her fellow colleagues. As previously mentioned, she and
her fellow studentsvere given an opportunity to participate ithaeemonth long internsipi

at various unnamed conservation affiliated agendigsg their honours yeavhich shedid

not attend. On further questioning, s$tatedthat there seemed to be a complacent attitude
towards such opportunities from both herself and her fellow studg8hts.did however
underline the opportunities she took to attend conferencesinalatbas whilst still an

undergraduate studei@he had attended many Indabas and conferences and as a result stated,

: fYH PHW VRPH UHDOO\ DPD]LR Q@ HQGDEDS/ UG W R O ILHRUGH

8 The Wetlands Listserver is an online platform created by Professor Ellery, which allows wetland and
freshwater ecologists to access information, policies, job opportunities and workshapd)éeh active since
its inception in 2008.
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KDYH GHILQLWHO\ KHOSHG MXVW KHDULQJ DERXW WKHLU Z
\RXU H\HV DV WR ZKDW FRQVXOWLQJ FDQ EH OLNH" >)( ,QW

Through her experiences of attending of Indabas, conferences andcadsihestrator for the
Wetlands List serverMrs Joubertfelt there was a demand for freshwater and wetland
ecologists, as she witnessed a lackreslwaterecologists at these events. She said she felt
that young graduates could not easily access th&fevoe and attributed this partially to a

lack of working experience. She suggested that young graduates and students close to
entering the workforce should be encouraged to network and connect on different mediums,
including social media platforms, such the Wetlands List Server. Mrs Joubert informed me
that the list server is consistently monitored by herself and Professor Ellery, in order to keep

up to date with any developments within these fields.

Mrs Joubert spoke of a roundble at Rhodes Univatg for graduates and students within

the biodiversity sector which held monthly talks by speakers from across the biodiversity
sector addressing topics within their specific fielth this way studentsare exposedo the
professionalenvironment. The mand table discussionare advertised across a variety of

online networks andretherefore accessible to most studeMss Joubert reflected® 7 KDW LV
something really helpful; it is run by Kate Rowntree, who is the manager of the Catchment
Research Group EDVHG LQ *UDKDPVWRZQ DW 5KRGHYV 8QLYHUVLW!

She informed me that she @&soa member of the RAMSARsociety and participates in
conferences and workshops, and disseminates information and updated management tools

from this group to the Wkands List Sever.

Sheexpoundedn the specific tools created to assisthe managenentand protedbn of
wetlands and freshwater systems. One of the fundamental drivers of this was the Department
of Water Affairs and Forestry wharoduceda set of freswater ecosystem guidelines which
coupled with the National Environmental Management Act and other pertinent studies
conducted on the management of wetlands, had shaped and influenced management tools
such as WEThealth and WETEcosystems. She suggestédthésa tools should be

introduced at undergraduate level to students within the ecology field, and further stated that

° RAMSAR is the society for the convention on Wetlands, the first meeting of which was held in Ramsar, Iran,
in 1971, from this initial meeting, a society was formed and has since grown to become an international
convention on wetlands.
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exposure to these tools would set up a student or graduate to enter the workforce by
equipping them with the knowledge pertaining to ttemands of theworkforce. She
emphasisedhat students shouldtilise websites and social media platforms as these could

serve as mediums to gain exposure to the workforce.

5.3.3 Case Study 3: [FE/Int.03] Ms Dubazand&khodes University
Ms Dubazane is a @&tk female, currently conducting henaster§ through Rhodes

University, in the transdisciplinary field of Wetland Systems. She is also working
corcurrentlyfor WWF and the MondWetlands lPogramme. Prior to this, for a period of two

years, she was an imteat the Mondi Wetland Project. She iseoof five children, born in

Ladysmith and was brought up primarily by her grandmother and aunts, as her mother, a
nursing sister, works in KwaZulNatal. She states that from high school she was interested

in envirRQPHQWDO FOXEV DQG WKH HQYLURQPHQWDO VHFWR
HQGHG XS GRLQJ ZKDW , ZD QW H Sha\isRh&\bKlyHorie RAh&Y Sibhnds , Q W
who has attended university. She stated that neither of her parastabie to finsh

schooling and consequently did not attend university, as a result of the macrosystemic

influences ofapartheid.

She completed hexchooling in Lagismith, KwaZulu-Natal where she had a mentor at high

school who led the environmenfafacticals as wellas the environmental club. Ms Dubazane
recognised this mentor as having greatly influenced her passion and desire to follow a career
within environmental studies*6 KH GHILQLWHO\ LQVSLUHG PH VKH ZDV
what she did, and she worked inethEceSchools and the Environmentsl O XE”~
[WE/Int.03.06]

After matriculating, she began her undergraduate degree in social scienceb@ivénsity

of KwaZulu-Natal at the Pietermaritzburg campus. Her undergraduate degteeugh in

social sciences, & a transdisciplinary degree, focussing on geography and environmental
management. She received financial assistance to fund her undergraduate degree through the
Financial Aid, an example of a macrosystemic enabling factor; however, for her honours year
she was unable to obtain funding and thus-fselfled her studies. She noted that it was at

this stage that she was informed of an opportunity to become animteenMondi Wetlands
Programmewhilst also completingpart of herODVWHU TV G H XY bfthe Wildlife Q G O

and Environmental Society of South Afri(d/ESSA approached her supervisor, Professor
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Kotze, with this opportunity which constitutes an example of a mesosystemic relationship
between the university and an external environmental progeamhis programme aided in

the promotion of skills necessary for a young professional to enter the workforce.

Whilst working as an intetnMs Dubazanevorked extensively irthe areas o€ommunity
development anénvironmentalawarenessThis work provideda socieecologicalcontext
forher PDV W H U 1 VThé kogiel @ befokD V Wtkhkesig[ i¥: 1 e improved management of

wetlands in privately owned forestry lafid

For the duration of her mast®r she has received financial assistance and sufgort

exampe of mesosystemic relations) from both GreenMatter and Md@wth programmes

supported and encouraged her decision to conduct her rfastethe work she had been
GRLQJ 3,W ZDV QLFH WKDW , -ghysicalsRe\dbf thidgs\ahd thetduld G W R W
FKRRVH ZKDW P\ IRFXV ZDQWHG WR EH RQ $QG WKDW LW
V F R $H/nt6.3.05]

The issues facing the neefibr and supply of biodiversity professionals

Although she had praise for the work that universities did, shestdié that,3XQLYHUVLWLH
WDXJKW RQH WR WKLQN FULWLFDOO\ EXW QRW WR QHFH
[FE/Int.03.10] 7R WKLV VWDWHPHQW VKH DGGHG 332QH GRHV C
biodiversity field, nor enough practical experiencelw@ VW D W . %l Lg#ve BXAMPIES”

of being inadequately exposed to real world problems, conversely having administered
countless desktop studies at university. She suggested that this could be remedied by the
introduction of an experiential trainingegr, similar to that of a University of Technology.

This was an example of a macrosystemic issue prevalent within her university career.

Shealso identified gaps within her own skill set and stated that she wanted to pursue a
managerial and accounting cear to further increase her value to the sector and her

development as a young biodiversity professional.

When questioned about her knowledge pertaining to the availability of jobs for freshwater
ecologists, she claimed the followin§7 KHUH D UH QaRsdisdipih& X|dlssthey are
DOVR QRW HDV\ WR ILQG DQG FRQFEXDOA1DJ MREV DUH PRUH
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5.3.4 Case Study 4: [FE/Int.04 ] Dr MagobaThe University of Stellenbosch
Dr Magoba is a black male, who was born in Mbaye, in the Limpoparieevand is one of

two children. His sister also attended Stellenbosch University and completed her qualification
in Environmental Science. He is currently leading the Department of Research and
Development at the City of Cape Town, with a particular $oon water and sanitatiobBr
Magobacompleted hiBachelor of Science degré&e Botany and Zoology at the University

of Venda after which hedid his Honours in Conservation Biology in 2002 at the same
institution. Following his honoursdegree he began wrking as an intern at the Working for
Wetlands programme in the North West Province. It was, Iheresaid that his passion for
ZHWODQGYV DQG |UHVKZD Whith WONVIAEHN] V savHWat &y Sid @nd 3
DVNHG WR EH LQYROVYHKH®44Q. WKH SURMHFW"™ >)(

During this time he decided to further his education and enrolled at the University of
Stellenbosch to da Master§ degree. He begahe Master§ in 2004 and his topic focussed

on the impact of invasive alien plant species on biodiversitywle also involved iran

aquifer project, where he took up a role as the invertebrate specialist, under the guidance of
ProfessoM. Samways, his supervisor for tMaster§ degree.

After the completion of his Mast& in 2005, Dr Magoba was offered a jab Southern
Waters, an environmental consulting company specialising in the impact assessments and
mitigation of damages to water systems, including wetlands, mountain catchments and rivers.
He worked as an environmental consultant, and at this poingatised that he would need

WR REWDLQ D 3K' GHJUHH 33%HLQJ LQ WKH FRQVXOWLQJ H
study further and get a PhD, you mix with people who have PhDs. That made me realise, |
GLGQTW KDYH WRakb6W¥DWL\V,Q4/@ftet leAviag his post at Southern
Waters, Dr Magoba was further assisted by Professor Michael Samways, his $Master
supervisor, with part time work at the CSIR during 2006 and 200&n example of a
mesosystemic relationship. He then began his fAhdugh Stellenbosch, during whigme

he joined the Agricultural Research Council in Pretandexpanded his investigation on the

impact of invasive alien species on biodiversity.

After the completion of his PhDr Magobaobtained a job through thet¢€ of Cape Town,
as mentioned abovén his posthe is responsible for finding funding and support within the
associated Universities, to conduct projects with students pertaining to water systems and

sanitation. He also acts as a supervisor for stugdmigoin this department to carry out their
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experiential training as well as research pertinent to the department. As aofetu#t
professional contexDr Magoba was able to share insights, not only about his own transition,
but alsothoseof the youry graduates and students who form part of his job at the City of
Cape Town.

The issues facing the neefibr and supply of biodiversity professionals

Dr Magobafelt that the university had givédnm a sense of confidence and knowledge in the

subject matter & was dealing with on a daily basi#hen he entered the workforce. For this
reasonhe wished to continue studying, to further himself as a biodiversity practitioner and

more specifically, a freshwater ecologist. He did ,féelwever, that the focus on désp

studies in the curricula to which he was exposasl well as many of the students he
supervisepdid not always promote a sense of the real issues facing the biodiversity sector
3)RU PDQ\ SHRSOH LW LV D FKDOOHQJH with peésplediRthE RUNL Q J
field; they lack the experience especially at university level, applicable to that of what is
QHHGHG LQ WKH ILHe&lded)( ,QW @

SThere is too much theory and not enough practical part; the practical is

restricted to an expenent in a lab. And not always applicable to the real

world. It is just for the sake of academic purposes, yes, then it makes sense. |

think that the extent of the practicals needs to be changed to includedmands

examples, applicable in the real worlfFE/Int.04.52]
When asked how he had felt his own transition from university to workplace hadlreen,
Magoba FRPPHQWHG 30\ WUDQVLWLRQ ZDVQYW DV GLIILFXOW
early on By the time | had finished my degree, MSc, | was &wvaf what the job,
FRQVXOWD Q F [FE/IntD¥.24D MeH aftributed this to having a desire to become
involved with volunteering and consultancy from early on in his career. He qualified this
VWDWHPHQW E\ VD\LQJ 30\ FDUHH dedl ¥v@rytingViapgpehddK LQJ V

DFFLGHQWO\ XQWLO , JRBMDKSYPYH , DP WRGD\«”’

As previously statedDr Magobaengages with recent graduates and students during his day

to day job, and he had the following observations to make regarding their caogcest

3«PDQ\ SHRSOH ILQG LW D FKDOOHQJH LQ WKH SRVLW
number of people who really want to get a chance in the job market. They try and
explore their skills at this point, they realise they have higher qualifications, dyut th
GRQYW KDYH WKH DELOLW\ WR SHUIRUP WKH GXWLHYV
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thorough training before you get results from them, whereas when you get people
from Technikons and Universities of Technology, they have lower qualifications, but
they can produce results immediaté[frE/Int.04.50]
He added that the available university career counsellors, although helpful, were sometimes
unable to assist individuals wishing to speciailisbiodiversity related topics at postgraduate
level, but werebetter at assisting individuals within more generalist positib&#Int.04.57]
He also added that students were, more often than not, given projects to undertake at
postgraduate level, which were not always what these individuals wanted to do. Furthermo
these students were reliant on the lecturers to provide projects and therefore did not employ
initiative or creativity in designing the projects they wished to conduct. As a result, he stated
WKDW 3SWKHUH Wddterimiedd3s BbktheJatStberstudents, as the lecturers decide
WKHLU IDWH”™ >)( ,QW @

He underlined the demand for freshwater ecologists and professiortaks South African

sectorstating

There is a serious demand and in the job that | am in, one of my tasks isnd try a
engage academics on where they need it, so that we have projects, those would be
PXFK UHOHYDQW WR WKH VNLOOV WKDW DUH QHHGHG |
saying that they need this and this and this skills, then they will be easily absorbed
into the marketplacg-E/Int.04.59]
In this example, he emphasised exosystemic factors which would affect the demand and
hencethe individuals, such as funding for projects, interest in projétgsalso highlighted
the mesosystemic relationships betwdenCity of Cape Town, its funders and other relevant

stakeholders.

However,Dr Magobacountered this statement by sayifg&8 RPLQJ IURP 8QLYHUVLW\
much practical experience, if you were to join a private company, they often do not value the
qualilLFDWLRQV \RXYYH JRW HVSHFLDOO\ LI \RXTYH QRW KDCGC
WR WKH ZRUN HQYLURQPHQW" ™ >)( ,QW @ 7KLV KH 1)
macrosystemic factors such as the requirements of specific industries in kéhiodividuals

applied for employment the current need or demands for specific skilswall as the

mesosystemic relationship between the universities and the workplace.

Furthermore, he felt that many young graduates have inflated expectations of kpaeer
whichis D GLVDGYDQWDJH ZKHQ HQWHULQJ WKH ZRUNIRUFH 3
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gualification they are coming into the industry with their MSc and you look at the
UHPXQHUDWLRQ WKH\ DUH RIITHULQJ \RX \RXgbH&atlOtoOLNH \R
VFKRRO WKHQ \RX FRPH EDFN DQG LW LV TWsthtevierR H FKD C
was also apparent witMrs Rebelo,Mr Barrows andMs Luvung and is an example of
macrosystemic expectation, as these expectations are often medjzeerrelated, as was

reported by the individuals themselves.

However,Dr Magobafelt that by keeping abreast of the latest courses, technology and tools
necessary to adequately carry out tasks required in the field, a biodiversity graduate or
professionalWwould add value to companies seeking potential employees. He acknowledged
that he as a professionaénsures that he keeps up to date through the attendance of short
courses. When asked where a young graduate could look for work opportunities, he
respon@d by saying that he had found his current job from a newspaper advert. He also made
reference to many online platforms (social media and networking groups), such as the Fynbos
Forum, the ThickeForum and the WetlanBorum which individuals could join. Ahlastly

he suggested investigating within various governmental environmental departments, who

often place advertisementsboth print and social media.

5.3.5 Case Study 5: [FE/Int.05] Mrs Rebeldhe University of Stellenbosch and The
University of Antwer pen.

Mrs Rebelo is a white female, currently conducting her PhD through the University of
Stellenbosch and the University of Antwerpen. She was born in the late 1980s and has a
younger brother who is also studying in the environmental field. Both of hentpaare
renowned environmental scientists within the Western Cape and South Africa. She was raised
in Cape Town and attendetthe University of Cape Townwhere she conducted her
undergraduatdegreein Environmental Science as well as her Honours. Sgidighted her
passion for the environment as well as the role that her parentsmamdsystemic relations
playedin influencing her direction of study and leagl her to pursue a career within the
environmental and, more particularly, the biodsigr seF W R Wind 3of followed in their
IRRWVWHSYV VWXG\LQJ P\ XQGH Althdugh BewpaBehts ‘are el Q W
known in the field, she stated that they had instilled independence in her, and had always
encouraged her to network on her own andteosue further studies before entering the

workforce.
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After the completion of her undergraduate degree at UCT, she decided to move to the
University of Stellenbosch, where she pursued her Masters in Wetland Geomorphology. Her
reason for changing univetigs is situated at the macrosystemic leaslshe cited the need

to be exposed to another university, in accordance with the expectations within academic

circles.

Mrs Rebelo informed me that she had received encouragement from her parents and peers
whenmaking this decision and this is an example of a choice the individual made within her

own microsystem.

She stated that her supervisor was extremely helpful and provided her with useful guidance

and insight into the different opportunities available to &&ra young graduate. After her

MSc was completed, she applied for an internship through Green Talent, a German
programme which offers internships to young graduates within the environmental and
biodiversity fields. She was accepted and spent a semasteGermany at the
Deutchesluftrampsentrum, on theinternship programme, where she gained further
knowledge and insight in Geographic Information Systé@1S) and skills relevant to her
profession as é&reshwaterecologist. Even with this internship to heredit, she found her
subsequent job search to be frustrating and could not find any suitable jobs, often due to her
lack of experience. She had the following to:sayfP VXUH \RX KDYH KHDUG LW
sciences in SouthAfrica thatno one hires arone with less than two years of experience, but

, GR QRW KDYH WZR \HDUV Rl H[SHULHQFH RERtDXHJJH DP , \
A lack of experience is understood as a macrosystemic factor, which she had highlighted as

one of the primary remns behind her not obtaining a job. She later informed me that this was

also the case for many of her Grbmatiter cofellows. The demand for individuals with both
experience and the adequate qualifications is also understood as a macrosystemic factor, and

is prevalent within the biodiversity sector. She addéd) LUVW RI DOO WKH RQH V
about jobs inthe ELRGLYHUVLW\ VHFWRU RI 6RXWK $IULFD« JHQHU
VRPHRQH LQ PLQG« VR WKH\ DUH XVXDO®&\ae Rakipd farw DV D
VRPHRQH ZLWK H[SHULHQFH RU VRPHRQH IURP D FHUWDLQ

It was on this basis thd¥irs Rebelochose to remain in academia and pursue her PhD;
KRZHYHU VKH VWUXJJOHG WR I|LQéniold/tKeh yoplwhalke/dedleess , W LV
IURP RWKHU XQLYHUVLWLHV«EXW P\ ELJJHVW SUREOHP ZD\
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VWURQJ SURIHVVRU IURP WKH 8QLYH $heLriddle RONBQWE H USHQ
Professor from Antwerpen University, Belgium thrbug@ networking and presentation
opportunity, and she requested that he becone®-supervisor forher PhD. She then
searched for a esupervisor fronthe University ofStellenbosch, as her field work was based

in the Western Cape. Once she had found arsigorfrom the University ofStellenbosch

for her project, she needed to find funding forand was informed of the GreenMatter
fellowship programme through her previous supervi§GreenMatter is a programnikat

assists young biodiversity professadé and graduates in enhancing their skills in order to
integrate them into the biodiversity sectdBhe was successful in her application to this
programme, during which she was exposed to a number ofmiikéded individuals. She
highlighted the guidancand support she experienced within the programme, as invaluable to
her development as a young biodiversity professidsia. further stated that being able to
choose the topic of her project freely and the support by GreenMatter in this decision, made

herchoice of moving into doing her PhD a more con#bléone.

Prior to beginning her PhIMrs Rebelomarried and her new husband, a classical musician,
travelled with her to Antwerpen, where he is focussing on the development of his musical
FDUHHU YUNRAGPDQG OLYLQJ ZLWK P\ KXVEDQG QRZ , FDQTY
RZQ™ >)( ,QW @ 7KLV LV LQGLFDWLYH RI D PLFURV\VW

trajectory.

As Mrs Rebelowas born into the age of digital technology, her development has been
influenced by the presence of computers, digital technology, social media and technological
advancements within the field of freshwater ecology, all examples of chronosystemic
enabling factors. A a resultshe stated that such advancements have assistedith

networking with other professionals within the same or related fields, aided her research and
been instrumental iher JIDLQLQJ H[SHULHQFH IRU WKH ZRUN IRUFH 3
*6 VNLOOV« XVLQJ 6WDWLVWLFD™ >)( ,QW @

However, thesoftware taught at university undergraduate level changes in accordance with

the curriculumD QG WKH IRFXV RI WKH VSHFLILF XQLYHUVLW\ 30\
now and has just done a course itf.®hen | was in honours, we used Statisticaml a
HQYLRXV QRZ DV , WRR ZRXOG OLNH WR KDYH XVHG WKDW

YR1?js a statistical analysis software, utilised in a variety of contexts, including environmental management.
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of these digital and technological advancemests testimony to the macrosystemic factors

of the current needs of the sector and the chronosystemic influences.
The issues facing the neefdr and supply of biodiversity professionals

Mrs Rebelo stated that, on a macrosystemic level in South Africa, there is a need for
ecologists of all types; a need, she felt had not been adequately addressed in terms of
integration of ecologists into governmental levels and pol@nerating systems. She
gualified this by emphasising the uniqueness of the South African biomes and ecosystems,
and noting that there had been severe degradation of these entities. She felt that tkeere wer
well-trained scientists able to attend to these problems, but further integration of these
individuals into the policy and decision making levels was necessary.

She felt saddened by the loss of young biodiversity professionals to overseas opportunities a
ZHOO DV DOWHUQDWLYH MRE PDUNHWY RIWHQ GULYHQ E\
think it is such a waste that there are all these people leaving university each year and they
KDYH WKLY GHJUHH ZKLFK HVVHQWarD €il0a ravitpquet;, QWKL Q J
arenoda ILQLVKHG SURGXFW D FRPSDQ\ FDQ XVH™ >)( ,QW @

Although she herself is currently conducting her PhD between the University of Stellenbosch
and the University of Antwerpeirs Rebelomaintained that she wished teturn to South
$IULFD LQ IRXU WR ILYH \HDUV H[SUHVVLQJ KHU SDVVLRQ
She highlightedhatthe exposure she was gaining from her time in Belgium was invaluable

to her as an individual and to her career as a fresiwaologistShe stated that although she

had a postgraduate degree and was working toward achieving her doctorate, she felt that she
still lacked realworld scenario knowledge, which was mandatéoy her entering the
workforce. This, she suggested, tbibe remedied byeing aware of short courses for
continuing professional development, some of which she had already identified as being
potentially useful for her future career. She added that the knowledge, integration and usage
of tools such as the WH€alth series, the National Environmental Management Act, NEMA
andActs particular to freshwater systems, would also be of great use to her as a freshwater
ecologist, as well as those new to the field, as these acted as guides. These tmtds sinel

stated, were only briefly integrated into her postgraduate degree and she felt that this would
have been beneficial at the undergraduate level. She made a reference to a close friend, Ms
De Abreaua fellow MSc colleague who had previously copleted her Nabnal Diploma in
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Nature Conservation and Biodiversity Management through the Cape Peninsula University of
Technology, and had as part of the curriculum, been taught aboidgibtive a&ts and

tools.

Concerninghe level of skills gained from universjtylrs Rebeldfelt that she still had a vast

amount to learn, including critical skills particular to the freshwater ecology field and generic

skills, such as communication, administrative roles and management of staff. She added that
she and her GreenMattiellows had held conversations which highlighted similar concerns.

6KH VWDWHG WXIBDWDWOQIGHQR®YW @B\ WR HQWHU WKH ZRUNIR
being able to sell oneself was an important skill to obtain and this was not offered at a
university level, but could be encouraged and developed through networking opportunities

and attenohg conferences.

5.4 POSTGRADUATE AND UNDERGRADUATE STUDENTS
5.4.1 Rhodes University Representation:

Student A: Ms Schlegal [FE/Int.07a]
Ms Schlegal is avhite female who was born in Johannesb@igeis one of two children and

her sister is studying engineering at the University of Stellenbosch. Her parents are geologists

and she stated that her love for nature, the environment and travelling, pardailyexd

IURP KHU SDUHQWY DQG WKHLU MREV 37KH HQYLURQPHQW
from a young age, it was just a natural progression to follow my passion within the academic

Z R U (FB/Int.07a.05]. In her relatively short life, she has wenl extensively due to her
SDUHQWVY ZRUN RSSRUWXQLWLHY 6KH LQIRUPHG PH WKD
G\QDPLVP DV D ELRGLYHUVLW\ SURIHVVLRQDO 37KLV VRUV
marked and positive effect on my life and hownteract with S H R $REM{.07a.02]

In 1995, her parents moved to Chingola in Zambia for work purposes where she and her
sister were placed in a local school. After 1997, she and her family relocated to Kitwe, also in
Zambia. And in 2003, she and Hamily moved again, this time to Cape Town and she and
her sister attended Reddam House, a private school. In 80@Gnd her family moved to
Mpumalanga where she and her sister attended a private school in White River. After
matriculating, Ms Schlegalneolled at Monash University to conduct her undergraduate
degree, in International Studies, majoring in Geography and Environmental Science. This

degree, she informed m&DV YDULHG DQG DOORZHG KHU WRomWDVWH’
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this exposure, shwas able to decide which subjects she wished to pursue at postgraduate
level. She then enrolled at Rhodes University to conduct her Honours in Water Management

and subsequently attended the wetland management course run by Professosiglery
emphasisedhe role thathe, asKHU VXSHUYLVRU KDG SOD\HG LQ KHU
supervisor for my project is amazing and so full of information, and willing to share
NQRZOHGJH DQG OLVWHQ WR DQ\ DQG DOO LGHDV , PLIJKW I

The issues facinghe needfor and supply of biodiversity professionals

Ms Schlegal sees herself as a passionate and dedicated environmentalist who is concerned
with the status of water and aquatic systems within South Africa, and qualified this by
stating 3:DWHU Lé&blosKafA o planet, and with the economic and capitalistic focus
UXQV WKLV ZRUOG DQG LW LV YHU\ LPSRUWDQW WR KDYH
[FE/Int.07a.16] 6KH IHOW WKDW KHU SDUHQWVY ILHOG FRQWULEX
environment and so she felt it part of her duty to study within the environmental sector. She
added that there was a needff@stwaterecologists, however did not elaborate further. With

regard to her transitiomom university into the workpla¢cd&ls Sdlegalfelt positive and had
alreadymanaged to obtain a pdnne job, which would facilitate her transitianto the

sector, upon completion of her studies. She emphasised the followingV KLQN LI \RX ZR!
hard and always have a good attitude in eMéiytQJ \RX GR JRRG WKLQJV ZLOO
[FE/Int.07a.10] She presented an optimistic view, saying that any opportunity which
presented itself should be taken and one should not be afraid $héryelt that the skills that

one gained from universitwere knowledge of the subjects one was studying and potential

contacts, as well as encouragement to go out and seek work.

Student B: Ms Mgaba [FE/Int.07b]
Ms Mgaba is a black female, who was born in Peddie, in the Eastern Cape. She is the middle

child of five children and the only one in her family to have reached university level. This can
be attributed to macrosystemic factor, namely the effecpartheid. Her mother is a retired
house keeper and her father passed away in 2006. Through her cuemship she assists

her family financially.

She attended Matomela High School in Peddie and received a scholarship from the African
Scholar Fund for the duration of her high school education. rRaisic, she enrolled at the
Nelson Mandela Metropolitabniversity to do an analytical chemistry course funded by the
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National Student Financial Aid Scheme. Once she had completed her undergraduate degree
she moved to the Institute for Water Research at Rhodes University to conduct an internship
related to hestudies in analytical chemistripuring her internship, she was informed by a
colleagueaboutthe Environmental Water Management course, asahis was in line with

her previous course and would add to her knowledge on water management, she decided to
puUVXH LW DQG UHJLVWHUHG IRU WKH KRQRXUV OHYHO F
UHTXLUHPHQWY DW WKH ,QVWLWXWH IRU :DWHU 5HVHDUFK
:DWHU ODQDJHPHQW FRXUVH« &bhtipierhy ,st@dy VdesideD©® @ QJ WR
VRPHWKLQJ WKDWYV UHODWHG WR ZKDW , DP GRLQJ DV DQ

When asked what motivated her to pursue this caMemMgabaanswered 3, WV EHFDXVH
have a passion for it, | am enjoying to do it and | would also like tca hmart of
HQYLURQPHQWDO FK DRard bf her )tior@leVis* YEH Fdd X VH ZDWHU LV LQ
HYHU\ZKHUH \RX JR WKHUH LV D SUREOHP ZLWK GULQNLQJ

She informed me that she does have a supervisor, althoug B&W SURYLGH WKH LQG
name; however, she said that he helped her immensely. She also stated that she felt that
Rhodes University was one of the top universities in the country and thatsytstem

produces a largeumberof graduates into variousosking sectors.
The issues facing the neefibr and supply of biodiversity professionals

As both a student and an intern, Ms Mgaba initially reported that she felt optimistic about her
WUDQVLWLRQ ITURP XQLYHUVLW\ WR ZRUNGSKDIECE HWYBE\L QJ 3,
able to do work because of the background I get from the courseovElal aim of these
VWXGLHYV LV WR SUHSDUH PH WR HQW.HShe\WKtHatsRelhbld. QJ SO
already learnt, through her internship and her @atsuniversity, about challenges she could
face within the workplace and how to deal with these. Furthermore, she felt that the
university had exposed her to professional discussions pertaining to the topic she was
studying as well as a certain amount mhctical experience related to the workforce.
However, she felt that there was potential for the university to include more practical work, to
equip her and her fellow students with more ham®xperience. She stated that she could
prepare herself toeWHU WKH ZRUNIRUFH E\ 37U\LQJ WR ILQG VRPH
work | want to do and ask him or her about the work, so when | enter the workforce | can
NQRZ ZKDW LV H[EEARO/BLGBG]RI PH’
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In contrast, she expressed concaboutfinding ajob and a sensef being left behind and

lost 3, FDQ VD\ , DP QHUYRXV , NQRZ WKDW DW XQLbtHUVLW\
youfeel as if you do not know anything. For example, as | mentioned that the above course |

was doing you need to dm internship to have full qualifications. When | came to work as a

lab analyst in the Institute for WatBesearch, | felt like | knew nothing, because | did theory

more than practical. At work you do practical. If you notice you can know some insteyment

how they work and what their use is, but if you have neperatal it before, you will be

like someone who does not know it at all. So tteatseyou are not ready and you are under
pressure, it can make you lose some confidence. So | think it witidse helpful for the

higher education institutes to teach their students exactly what is expected of them when they
JHW WR WKH ZRUNIRUFH™ >VLF@ >)( ,QW E @ 7KLV ZDV |
the demands of the sector on young graduatesttee repercussions of these demands. When
askedwhat she knewof the availability or scarcity of thé&reshwater ecologisskill, Ms
Mgabastated 3$00 , NQRZ LV WKDW P\ VNLOOV DUH LQ GHPDQG |
LQ WKLV ILHO®)\ ,DGR QI UWERBG7IBRV W ~

5.4.2 Stellenbosch University Representation:

Mr Barrows, Masters Student [FE/Int.08]
Mr Barrows is a white male, born in the Western Cape and is one of two children. His

brother, a gednydrologist, also completed higgree through Stellenbosch University. Both

oU %DUURZVYT EURWKHU DQG KLV IDWKHU D UHWLUHG |
microsystemic individuals who lead to him purgua career in the environmental field.

Before beginning his degree, Mr Barrowgest a considerable amount of time with his

brother, who was beginning his career asgen-hydrologist, observing and gaining

experience. Mr Barrows felt that this was where he began to feel he knew which career
WUDMHFWRU\ KH ZDQWH% WRHHWWHURL QWRRE 2} 7ZHO.QYWADG RQH
WR EH ZRUNLQJ LQVLGH DOO GD\« , ZDQWHG P\ MRR VREKMW
started working before | chose to do this degree, so | worked with him a little bit and saw the

kind of stuff hewas ®LQJ DQG , OLNHG WKH NLQG RI MRE« KH JHWYV
EHLQJ LQ WKH RIILFH DQG EHLQJ LQ WKH ILHOG ZKLFK LV N

Mr Barrows attended Stellenbosch University where he conductadhéesgraduatelegree
in ConservatiorBiology; this degree was funded by his parents. He informed me that the

degree broadly dealt with a variety of conservation related elements and did not include a
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large practical work component. Skills he identified as having gained through his
undergradate degree includedreport writing, research, presentations, writing skills,
mapping and GIS, SASS and Statistics, organisational skills and being able to work on his

own.

During his second yeaMr Barrowsrecalled that he and his fellow students haddocted a

course work module which focussed on the South African Scoring SY{SA&®S). The

SASS is a monitoring tool used to evaluate river health and freshwater ecosystem health. He
KDG WKH IROORZLQJ WR VD\ UHJDUGLQJ ud&KaMhdVHeRt® 3:H G
River, where we did SASS with the invertebrates, but you have got to have an actual course

LQ RUGHU WR [EHINDGBR1BHAG 4 Midid Sage during the intervieMr Barrows

informed me that he wished be able to completedtSASS coursm thefuture

Once he completed the undergradwdgreehe enrolledor his Honours which focussed on

an indigenous fish species of Redfin, during which time he had established a working
relationship with Dr Jordaan from CapeNature, whassguently became one of Master$

degree supervisors. Thereafter, he was given a paper written by Professor Guile from the
South African Institute for Aquatic Biology (SAIAB) at Rhodes University and was
impressed with the standard of the paper, lepdim to approach Professor Guile to become

his secondsupervisor. With these two professionals and Profdsslerfrom Stellenbosch as

his supervisors, he enrolled to do hiaster§, also through Stellenbosch. This is an example

of the establishmentoW ZR PHVRV\VWHPLF UHODWLRQVKLSV DV D Ut
relationship between the Research Centre at CapeNature and the Conservation Ecology
Department at the University of Stellenbosch as well as Rhodes University were initiated. His
master§ degreecontinued his work on the Redfin species as this project was of importance to

CapeNature, Stellenbosch University and Rhodes University conservation related objectives.

He receivedfinancial support in the form of a bursary from the Centre fordioraBiology,

and the South African Institute for Aquatic Biology. When asked iplaenedto move to
Rhodes University, he informed me that he was enrolled at the University of Stellenbosch
and his research work was based in the Cederberg within theMésape. Furthermore,

with two of his three supervisors based in Stellenbosch and the surrounding area, he felt it
was beneficial for him to remain in Stellenbosch. He added that he got married in the first

year of his Maste$ and that his wife was worlg in the Cape Winelands area. He did
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inform me that being married passome restrictions on his movements and he felt it could

potentially affect his joklseekingoptionsonce he graduase
The issues facing the neefibr and supply of biodiversity profesionals

As a Maste§ candidate, and nearing his transition to the workfavireBarrows had the
following to say abouthe factors which he felt could affect his transition. He felt there was a

demand for the skills of freshwater ecologists

There is a aed and water is such a big issue that people need to be understanding
ZKHUH RXU ZDWHU FRPHYV IURP DQG KRZ LW LV EHLQJ |
done by GeoK\GURORJLVWV« VR SXUHO\ RQ D FKHPLFDO NLC
ecology work going intoW VR , GRQW WKLQN WKHUH LV D PDV
people offering jobs [FE/INt.08.104]
Mr Barrows highlighted the macrosystemic concern about the availability and management
of water, as well as the management of this resource by adequately tpaifessionals.
However,when asked about the availability of jobs and how he felt his transition \woagtl
likely occur, he stated®, IHHO IDLUO\ SHVVLPLVWLF ORVW RSSRUWXC
Rl HITSHULHQFH DQG WKH RYMV QWK DWJI GRMH VB Rk R MDP W
DQG WKHUH DUH QRW WRQV RI MREV DYDLODEOH« ZKHQ Wi

MREV™ >)( , QW @

When asked to elaborate on what he meant by experienexplened:3, FDQ XQGHUVWD
why they wDQW ZRUN H[SHULHQFH EHFDXVH ,1G IHHO OLNH , F
ZRUNLQJ« , NQRZ W Ka&starg Rnd khe @fernfation needed for that, or | have
needed so far, but in terms of understanding the ecology in a stream, | feé t@wmuch

PRUH , FRXOG OHDUQ VR ,1G EH KRSLQJ IRU D FRPSDQ\ WK
WKH MRE™ >)( ,QW @

He expressed a widely shared macrosystemic perspective on the availability of jobs within
the biodiversity sector, and sdidat a number of his student colleagues had shared similar
worries with him. He added that in order to locate jpbse had utilised a variety of
networking platforms, including online and social media, as well as popular search engines,
such as Google aridnkedIn. He informed me that he and many of his colleagues had joined
the Conservation Ecology Alumni Facebook page, as has been set up by Profesgse&sler
section 5.5.1 Furthermore, he stressed the importance of networking whilst at conferences,
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such as the Fynbos Forum and Wetlands Indaba. He admitted that during his undergraduate
degree he had not always gone out to seek vacation opportunities to gain small amounts of
H[SHULHQFH 31R RQH ZDV VD\LQJ DQ\WKLQJ« , ZL VK VRP
KROLGD\ p:K\ DUHQfW \RX GRLQJ ZRUN H[SHULHQFH"Y « , D
LW™ >)( ,QW @

He emphasised thanportance ofexposure to and inclusion of tools applicable to the
management of freshwater systems, as well as the rolescofechnology and the skill sets
he had developed such as GIS, statistics and mapping, all of which could assist his search and

applicationfor a new job within théreshwater ecology field.

When asked what he thought could be improved at the universigy &g within his
undergraduateF X UULFXOXP KH VWDWHG 3 , WKLQN WKH\ FRXOG
VNLOOV VXFK DV *,6 DQG VWDWV VR ZWEAD@B.@2W OHDVW VD

Ms Luvuno, Doctoral Student [FE/Int.09]
Ms Luvuno is ablack female, who was raised in the Njpomeni township in Howick,

KwaZulu-Natal. Her immediate microsystem comprised of her grandmother and aunts, who
raisedher from an early age, as her mother is a nursing sister who spent a large portion of Ms

I XY X Q &nfldhood away in Durban. Ms Luvuno attended Russel High School in
SLHWHUPDULWI]EXUJ ZKLFK VKH GHVFULEHG DV E®ELLQJ WKH
When asked where she thought her interest in the environment had come from she

commented

Growing up in a rural township, which is now more developed, | spent time helping to
burn fields and green spaces for cattle. | also grew up watching National Geographic
and | really enjoyed Geography. The world interested me, how it operated. | would
reman JOXHG WR 1DWLRQDO *HRJUDSKLF« 7KHQ WKLV ZI
came along and | thought, | want to go and work on Marion Island, | want to tackle
WKLV , ZDQW WR EH RQH RI WKRVH SHRSOH DV ZHOO -
[FE/Int.09.20]

Ms Luvuno shared with me that she had initially wished to become a pilot, but this was

prohibitively expensive andhewas unable to achieve this. As a result, with her passion to

assist in the environmental sector, she enrolled at the UniverskywaZulu-Natal where

she had hoped to enter into a climatology degree. However, as the university did not offer this

as a course, she conducted her undergraduate in Environmental Science, with a view to
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pursue climatology in the future. She mentioned the folloveihgut her experience as an
undergraduate at universitfy«ZH KDG D 3URI ZKR ZRXOG OHFWXUH XV L
never return any of the tests or assignments, so you never knew if you were grasping any of
ZKDW Z D V[PE/Dt09.89)\She alluded tthe impact that a good lecturer could have on

D VWXGHQW VY SHUIRUPDQFH DQG HQWKXVLDVP DV ZHOO D
PDNH RU EUHDN D VW XWhisD3aying-this, sRaNadded th@t this had impacted

on her work as an iatn at Mondi Wetlands programmé: KHQ , JRW LQWR ZHWO
realissdgHRPRUSKRORJ\ LV LPSRUWDQW EXW WKH ZD\ LQ ZKL
IURP WKH OHFWXUHU \RX QHYHU NQHZ LI \RX ZHUH « \RX N
isto know ifyoX DUH JHWWLQJ WKLY DQG RU QRW JHWWLQJ WKLYV
as well watch YouTub& LGHRV™ >)( , ®M8Luvuno@pressed extreme frustration

toward the lecturing style of some lecturers at her previous university. She went scussdi

her own academic performance as an undergraddateREWDLQHG IDLUO\ DYHUDJ
they became better and better the more my focus narrowed, because if | am not particularly

LQWHUHVWHG , GRQTW GR JUHDWO\ Le@sihgMnd6XEIMiti kW YV OLN
LQ™ >)(.QW @

After the completion of her undergraduate degree, she was offered a dual position of an
internship and Maste§ studentship through the Mondi Wetlar®gramme gee section

5.2, Dr Lindley.) Thisopportunity wasmade possible because thke existing exosystemic
relationship between the Mondi Programme and the UniversitKwéZulu-Natal in
response to the macrosystemic demand for scarce skilled individuals within the wetland
ecology field. Ms Luvunoreflected pon her opportunity of becoming an intern at Mondi

Wetlands programme by stating

| feel | was lucky to be taken in by MWP, Mondi Wetlands Programme, right after my
honours. | feel it was a good transition, but | do feel that there is a disconnectrbetwee
what one learns, at university, and the workforce. But | felt our transition was good,
we worked mainly on our Mast$ with some additional wetland assessments
[FE/INt.09.30]
Ms Luvunofelt that although her undergraduate had given her a broadispiré&aowledge
pertaining to environmental issues and topics, she did find that in compaithorhat her
fellow students from Rhodes University and the University of Stellenbosch had learnt in their
undergraduate degrees, she identified knowledge g&pshvhad not been addressed in

detail. She gavanexample of regime shifts
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| discovered regime shifts, in one of the chapters in my Masters, and | thought it was
UHDOO\ DZHVRPH DQG LW RSHQHG PH XS WR DQ DUHL
interestedn. My masters was based in looking at the effects of fires on wetlands, and
| decided to take it a step further and look at it from a landscape [lekdiht.09.14]
Upon completion of her Mast&rand the internship, her mentor, Dr Lindlegicouraged ér
to continue with the programmigy undertaking aPhD, sponsored by Mondi Wetlands
During this time, she was offered alternativePhD scholarshipthrough the University of
KwaZulu-Natal she stated that sleasunsure of which offer to take, howeverestealised
that although she wished to remain in research, she felt she needed to move to a different
Higher Education Institutionvhich is an example of macrosystemic pressures of the
academic society. She was aided in making this decision by her paleseg8ently, she was
introduced by her mentor Dr Lindley, to her current PhD supervisor, Dr O Biggs, who was
working extensively in the climate change mitigation sector with both the University of
Stellenbosch and the Stockholm Resilience Centre. Thrdugimtroduction, shapplied for
aPhD post and then set out to find funding. #aned abouGreenMatter and its fellowship

programme, which she joined and received funding for her PhD studies.
The issues facing the neefibr and supply of biodiversity professionals

As a doctoral candidate she recalled the following issues encountered as a student and then as
an intern at Mondi Wetlands programme. The skill set acquired whilst conducting her
undergraduatdegree she informed me, was not entirely apgbieato the workforce and in

saying this, felt that she had to obtain new skills whilst in her intemship

You go to university and are taught certain things and then most other jobs require
other skills; it does not really match up with what you are beiw D X J K Wsay© D Q D
M\RX KDYH D VNLOO VHW EXW WKH MRE GRHV QRW UHD
we were doing for the Mondi Wetlands Programme, other than the mapping part. We

did not do wetlands at all in undergrad! So we came in and hdd fwetty much

everything from scratch. Maybe this is the nature of jobs? But when you look at job
SRVWYV DQG \RX DUH OLNH pZKDW GR \RX KDYH WKDW
[FE/Int.09.36]

In saying this, shdoregroundeda macrosystemic concethat is sharedby her student

colleagues. Furthermagrehe expressed anxiatglated toentering the workforce.

13$60DQD" ,V OUV 5HEHOR )( ,QW
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She described extensive writing capabilities and exposuredepth research as a core skill
set she had obtained through her undergradunatd/aster§ degres Thereaftershe recalled

the differencesn emphasis placed on subjects apparent at other higher education institutions
experienced by herself and her colleagues:

5KRGHV LV JRRG DW WKLV ,fP OHDUQLQM¥\MSWHPV WK
OHYHO« , GLGQMTW HYHQ NQRZ WKDW WKHUH ZHUH DOO
and that they were not always probkeased. As | was still being taught concepts at

honours level! | think they, the universities, could integrate more prhdio#
[FE/INt.09.46]

Ms Luvuno gave an example of some of the skills she would need as a researcher and until

VKH HQWHUHG WKH ZRUNIRUFH DV DQ HFRORJLVW 3$W
PDQDJHPHQW FRXUVH" >)( ,QW @

A lot of universites dIlHU SURMHFW PDQDJHPHQW ,1G DOVR QF
SURSRVDOV DQG LI WKHUH DUH IDFLOLWDWLRQ FRXUV
that university does a lot to prepare us or could do a lot to prepare us. But | suppose
you are young and hee \RX GRQYfW NQRZ WKHVH WKLQJV QR
someone should give us one or two lectures on this side of things [FE/Int.09.52]

Through this statement she alluded to the macrosystemic factor of exposure to the workforce

at a university level.

Ms Luvuno stressed that exosystemically, the universities could work in unison with
employers in the sector ®quip recent graduates with appropriate skills and knowledge to
assistheirentry into WKH ZRUNIRUFH 3$W WKH HQG RI WrKfetc& D\ WKH
VKRXOG EH ZRUNLQJ WRJHWKHU« VR \RX JHW D FKDQFH W]

ZD\V"™ >)( ,QMWrhis shé@felt would improve graduatgshancesof a successful
transition intathe worlplace

She supported this statement by sayirad, is a member of the GreenMatter programshe
had worked with a number of the GroenSebenza interns andoted a level of confusion,

frustration and expectation expressed by these individuals

, GLGQIW NQRZ WKLV ZKHQ \R Xsoind Yeohl® aeRikayfisH ZRUNS
LVQIW ZK D VEEspediayXvherHIGvas speaking to some of the Groen Sebenza
interns. Some of them are happy, but some of them are not. At the end of the day you

are excited when you get a job, but then it is not actaladyjob you wanted or you

DUH WUDLQHG IRU« LWV MXVW D MRE« WKHQ \RX NQRZ
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And in conclusionwhen asked what she knew about the supply and demand for the scarce

skill of a freshwater ecologist, she stated the folfayvi

| have no idea honestly about the supply and demand, | know there is a need; we have
destroyed and transformed a number of our wetlands. And | feel like people always
go to the same people they know, so if you are in KZ§,MWP, MondiWetlands
ProgUDPPH RU *URXQ GWel xevkare EexyMewL dffecific places you can
JR« , GRQTW NQRZ DERXW WKH GHPDQG >)( ,QW @

5.5 LECTURERS AND CURRICULUM ADVISORS PERSPECTIVES ON
TRANSITIONING

5.5.1 Stellenbosch University Representative: Professor IEs[FE/Int.10]
Professor Eler is the head of the Conservation Ecolddgpartment at the University of

6WHOOHQERVFK DQG EHJDQ KHU VWXGLHV LQ WKH ODWH
she completed a BSc in Zoology and BotaBiiewas given theopportunity to complete a
double major, but stated that she preferred Bbeany aspect of her degree, for personal
reasons. She continued her postgradsabeles at UCT andupon completionin 1993,
accepted a postoctoral position at the University @alifornia Los Angeles. She stated in

the interview that this exposed her to conservation practices at an international level, which
she found to beery advantageous. In 1995ofessor Esleaccepted a post advertised for a
position within the Environm#al Department at the University of Stellenbosch, and
remained there until 2004, whehe waoffered the position she currently holds,Head of

the Conservation Ecologyepartment at Stellenbosch University. Her role is diverse in that
she not only letures and advises on the curricula, but serves as a mentor and supervisor to
both undergraduate and postgraduate students. Ag#teof thedepartment, she explained

the contents of the curriculum and the incorporation of wetlands and freshwater spsbems
WKH FXUULFXOXP 32XU GHJWME wlaM t®d baNdkite Happli&GkK &ur R Q H
training, especially with that number of students Our undergraduate degree does prepare

one for work, it is quite a vocational thing, so that they can with aargralluate go out and
ORRN IRUFBINMB3E40]. She explained that in the last year of the degree, the
students are encouraged to go and network with a conservation agency and complete a mini

thesis or management plan after their interaction thighagencyl/ies.

Although the undergraduate degree in Conservation Ecology does not focus specifically on

freshwater systems, she informed me that there are modules which focus on elements of
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freshwater ecology, namely the SASS indexing, which is helKilt VHFRQG \HDU 330
Leslie teaches the students SASS, and they go out and learn the whole SASS monitoring
SURWRFRO" >)6heQatlded:3: i ® WU\ WR JHW WKHP H[SRVHG WR
information or anything that is obviously going to provide theith information that they

FDQ WDNH LQWR WK HEEINtM®RID2] SWekeDpiiadigedHNat@ie exosystemic
relationship between the University of Stellenbosch and the Centre for Scientific and
Industrial Researcl{CSIR) expo®d students to ingiduals who are employed within the
biodiversity workforce, through a series of lectures and interactive opportunities, such as the
abovementioneASS workshop. Within her position &sad ofdepartment, she forms a

critical link between the Universitynd the biodiversity sector and serves as one of the
FRPPLWWHH PHPEHUV RQ WKH )\QERV )RUXP ZKLFK ZDV HV\
examples ofmesosystemicelationships in which she is a pivotal memHUertheseroles,

Professor Esler is able pyovide support and networking opportunities between her students

and thebiodiversity conservation sectdBhe was also instrumental in the development of a

mailing list whichalertscurrent and past studerits opportunities in the sectorhis list was
emailbaseduntil she decided to change it to an interactive Facebook page, which is open

only to specific alumni and current postgraduate students. She remains the administrator for
WKLV SODWIRUP 3, W VWDUWHG ZLWK tiRieRt®dr®in tdanGitiot W Z KL
WLPH RI WKHLU OLIH DQG HPDLOV FKDQJH DQG WKH PDLQW
3. QRZ UXQ D )DFHERRN SDJH WDUJHWH@®].WHs2ahBe 800 R XL
oneof the chronosystemic influences,rapidly evolving technology and the advent of social

media platforms, serving as networking spaces for individuals. Althdugmitiating this

platform she has taken steps towards addressing barriers to the workplace transition, she

recognises thahere area significant number of issues facing students and recent graduates.
The issues facing the neefibr and supply of biodiversity professionals

As the head of the Conservation Ecology Departmentnstegithat over the past decade the
numbers of studes had been risingOur numbers were climbing quite alarmingly and that
was worrying us because we felt that we might be producing more students than the market
FRXOG EHDU DQG ZH ZHUHQYW DEOH WR WUDLQ« \RX NQRZ
compOLFDWHG« ZH WKHQ FDSSHG ZH WULHG WR DVN WKH X
admittingto around 40 in the first year, but our classes remained large in the last year. It does
make things quite challenging and complicate things a bit, because wait@applied in
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our training, especially with the number of students, &rdone thing, CapeNature does not
ZDQW XV WUDLSVLQJ VW XGH QW VFEHr. LORBS] ProféyddiiBet) VHQ VL
informed me that since the undergraduate degreenservation ecology was so broad, and

had to cater for various students from across the agricultural, forestry and environmental
departments, the resulting degree had to take into consideration the space and time allowed
for specific subjects and the apgunities for experience, and practical demonstrations.
Although the curriculum was reviewed every four years by a panel of experts from within the
biodiversity sector, as well as the final year students, the ability for each sphere of
biodiversity to beaddressed in depth, was not always met. And as a,resuoie of the topics
included were not covered in great detail, for example evolution and conservation history.
She also stressed the aforementioned factor that students came from various disglnes,

as forestry, agriculture and as such, it was difficult to keep in touch with those who were not

from the Conservation Ecologyepartment.

She indicated the difficulty of trying to trace in what direction the undergraduates went upon
graduation Howeve, with the postgraduates who specialise in wetlands and freshwater
ecological systems, this is substantially eastef G VD\ SUREDEO\ MXVW PH SHU
about 50 odd postgraduates graduate with me and probably, at least 5 to 10 of them have
moYHG WRZDUGV WKH ZHWODQG DQG IUHVKZDWHU GLUHFWL]|

Professor Eslevoiced concern over the disconnect between the university ansedey

coupled with the lack of experience acting as constraining factors to many recent graduates
Often there lies where the disconnect I ERQQHFWLQJ WKH VWXGHQWYV WR
VRPHWLPHYVY WKHUH DUH WKLQJY DGYHUWLVHG \RX FDQ JR
\RX JHW H[SHULHQFH LI \RX GR QRVNerkaskédHalpuihBrigsients ) ( ,QW
could findwork opportunities, she made reference to her Facebook site, and informed me that
certain students,s6 DOOHG 3JR JHWWHUV" ZKR DUH ZLOOLQJ WR JF
are more likely to be successful in their search for wtkR JHWWHUV KDYH YLVLRQ
and they just accumulate that knowledge and experience to apply for that. Those are your
PRVW VXFFHVVIXO« OU %DUURZV LV DOVR YHU\ PRWLYDWH(
fourth year and continued on with his magk¢” >)( ,QW @
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As an example of a macrosystemic factor affecting the students gaining expdrrefessor
Esler informed me of the following opportunities aimed lblack students and from

historically disadvantaged backgrounds as a ramificatidhespartheid era

7TKHUHYV TXLWH D ORW RI LQWHUHVW IRU H[DPSOH IUR
lot of them get depressed because they tarkt of our students are white) that they
DUH QRW LQ OLQH IRU WKHVH yRaI8RadaM f@dtonfarkhVok W K D W
of our white students who really want to stay in the country and who really, really
want to contribute [FE/Int.10.54]
ProfessorEslercommented that there was a loss of individuals to the overseas biodiversity
market andr to other sectors. Whilst she did understand the need for transformation, she felt

sad at the loss of many talented individuals.

She commented oimstitutions offering students or recent graduates the opportunity to gain
handson experience and enhaniteir skill sets, however, at a pridduring the interview

she found an example of one such conservagtated institution advertising such a post on

her Facebook wall and read i:H KDYH VSHFLDO SULFsudentR o pleaZeWV K $1U |
haveaRRN DW RXU LQIRUPDWLRQ.EURFKXUH" >)( ,QW @

On a macrosystemic levdProfessor Eslealso alluded to students leaving university with a
set of preconceived expectations about the workplace, especially pertaining to working within
a specific area,ush as Cape Town or with a set salary to match their qualifications. Coupled
with this factor was that of the newer generatiorblatck students attending the university,

who have to support their family and often leave after obtaining an undergraduate deg

| think certainly for our black students finances are an issue. | do not think they see it
DV DQ DSSHDOLQJ YRFDWLRQ RU MRE DV LW LV QRW Q
LI \RX DUH ILUVW JHQHUDWLRQ KLJKHUaK®@a dalwfiLRQ WU
expectation on those kids [FE/Int.10.58]
Professor Esler notetthat both of these factors can also be influenced by the interest of the
students in the actual subject, as often the environment and biodigedibysareviewed as
unappealing and do not offdarge salaries Theseare identified as macrosystemic pressures

stemming from culture and society.

She identified the exosystemic demand for qualified, experienced ecologists of differing
specialities within the biodiversity sectostating: 3 7KHUH LV D VWURQJ QHHG

SURIHVVLRQDO SHRSOH ZLWKLQ W K. AnE RiQ, ghé thivinédinieQ 1L H O (
155



was what the Conservation Ecology undergraduate degwéhespecialised post graduate

degreest theUniversity of Sellenboschwere trying to achieve.

5.5.2 Rhodes University Representative: Professor Ellery [FE/Int.11]
Professor Elleryas previously introduceds a white male who is theead of the Geography

Departmentat Rhodes University. & began his academic ear at the University of
Witwatersrand, where he conducted his undergraduate and postgraduate degrees

presented isection5.2).

He outlined the basic structure of the Geography curriculum, which caters for this dynamic

and integrative discipline bysing South African andmore especially Eastern Cape
HIDPSOHV 37HDFKLQJ UHVHDUFK LQ WKH '"HSDUWPHQW RI1 *
Eastern Cape, Southern Africa and internationally, by developing critically thinking
graduates who are able O RQWULEXWH SRVLWLYHO\ WR WEB3HsBeQYLURQ
appendices G and HAlthough the undergraduate degree does not specifically focus on
waterrelated ecosystems, it does include elements of freshwater and wetland ecology, and
aims to addres societal and environmental issues facing the biodiversity s€ctdessor

Ellery mentioned that the curriculum aims to equip students with pertinent knowledge
regarding current and historical factors affecting the environmental sector, such asenatchm
management, rural development, watershed services, learning through simulations and an

introduction to Geographical Information Systems [DFRE

In the Honours year, the Geograpbepartment offers two unique courses: Geography and
Environmental WateManagement, bothonsisting offour modules, a research project and

two seminars by external biodiversity professionals. One of the modules, integrated
FDWFKPHQW PDQDJHPHQW LV FRPSXOVRU\ 37KH (QYLURQ
aims to produce gradtes who are well equipped to contribute to meeting the challenge of
PDQDJLQJ WKH QDWLRQYVY PRVW SUHFLRXV UHMBRXUFHV

Furthermore, thisourseemploys a multidisciplinary approach.

This degree and its courses, however, aliarmeupon staffing capabilities as well as time
table allowances. It is mandatory that students wishing to enrol in this degree are in
possession of a prior undergraduate degree, majoring in Geography, Hydrology or an
environmentartelated science. Howereas nh the case ofMs Mgaba students will be
accepted with years of prior learning.
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The issues facing the neefibr and supply of biodiversity professionals

Professor Ellery maintained that although trained, adequately eduaateexperienced
individuals were needed to perform specific fiekdated tasks, there was a definite need for
young, talented and enthusiastic individuals within the biodiversity sector as a whole. He
gave the following accounts about the issues he felt that students and radeates faced

prior to finding work and oncemployed.Many of his students felt drawn pursuecareers
overseas and have informed him that they were unable to find opportunities within South
Africa as a result ofacial transformation within the sectom his role as a lecturer and
supervisor, he finds it hard to see talented young individuals leave the country isvhich
unique with an enormous amount gbotential | (see section 5)2 Professor Ellery
acknowledgedhe impact of internship programmes suah GreenMatter and the Mondi
WetlandsProgramme where individuals were exposed at an internship level to the critical
skills neededto work within the sectorHe was saddened about the end of the Mondi
Wetlands Programmefl V. L Q W H U Q V K L,SbuR Gfnirebtétl Y00 bW LthkeVsuccessful
transition of the individuals from the University into the field of wetland ecology was not as
successful as was originally envisaged. Upon completion of their contrigicts the Mondi
Wetlands Programmemany graduates opmteto enter different fields or remain in an

academic institution; this he maintained was out of personal choices made by the individuals.

Professor Ellery noted thgraduates entering the field séshwater eology were affected

by the recennational rguuirement taegister as a scientific professional and furthermore as a
registered wetland practitioner. He informed me that this could be seen by graduates as
DQRWKHU 3KXUGOH" LQ WKHLU WUDQVLWLRQ EHIRUWH EHLQJ
received training. When asked if the students are informed of this in their undergraduate

degree, he replied that they were not always informed of this requirement.

He did, however, say that there were many platforms, such as the W&tlarklag Groups
throughout the country, which students and graduates were notified about and encouraged to
join. Another wide reaching platform and the example of a mesosystemic relationship, was
the Wetlands Indaba, a largeanualconference where freshwater and wetl@analctitioners,
students and university representatives met and presented current research and papers

pertaining to the management of wetland ecosystems. He emphasised the potential for

157



individuals to gain networking opportunities and the chance to gaaluable experience

through the attendanetsuch conventions.

5.6 ESTABLISHED PROFESSIONALS PERSEPCTIVES ON TRANSITIONING

5.6.1. Dr Simaika: The University of Stellenbosch
Dr Simaika is a GermanCanadian conducting his postioctoral research through

Stelenbosch University as well as part time environmental consuldegvasraisedby his

parents and grandfather, all of whom played instrumental roles in his life and aided his
SDVVLRQ IRU WKH HQYLURQPHQW +LV JUDQJGd beNadkéehU RZQH
IRU LQWHUSUHWLYH ZDONV« VR LW ZDV NLQG RIHOLNH D V
followed this passion to university and conducted a double majdénihropology and

Biology after which he realised he wished to pursue his studigdsWiK HU 3, VXSSRVH D
level of education means that you can potentially increase your salary and the competition is

not quite as tough at PhD and Magiér O H[FBEAIQ.13.28] However, this being said, he

had to decide whether to remain in Canad&amne to South Africa; he opted to move to

South Africa.

He arrived in South Africa in the mid 2000s to conduct his M&stersearchat the

University of Stellenbosch in an entomological aspect of freshwater ecology. At his previous
university in Canada, mere he completed his undergraduate de@e&jmaikainformed me

that there had been a specific programme which had linked the students and recent graduates

to the workforce through a series of experiential training opportunities. During his
experientialtraining period, he had been exposed to three different environmental agencies,
through which he stated he gained invaluable experience. He suggested that this kind of
programmeshould become integrated into the environmental curricula at South African
universities. He found thathrough this programme and the exposure it gave him, he tearnt

depend upon himself and develop a<s®lfHDUQLQJ FDSDELOLW\ DV KH KDG
IRFXV LQ XQLYHUVLW\ LV RQ WKH WHVW¥200QG DEVRUSWLRC

Once he had arrived in South Africa, he was given opporturbtfeshis supervisor to
contribute actively to several biodiversity publications and this, coupled with the exposure he
received by attending environmental conferences, added much tealhis professional
career. He stressed the importance of attending conferences and networking watimdi&d

individuals, and highlighted that on one such occasion he had been invited to write a paper
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with another biodiversity professional. Since higval in South Africa he has had 18 peer
reviewed articles, 3 international reports, 3 consultant reports and a book chapter. He

attributes this success to networking, getitivation and an encouraging supervisor.

The disadvantages of university stugliee ascribed were often related to the subjects offered

DQG WKH ODFEN RI FULWLFDO VNLOOV WDXJKW 3232QH ELJ FF
training at any point during the education and 1 think it should form an essential part for
professionalEXVLQHVYVY WUDLWHNE alsg @ddedMhat the@manner in which the
sciences were taught, placed a great deal of emphasis on the undergradkatnd less

attention on the material$ools and equipmenheing utilisedto teach the undergradea

degree He attributed this to the contemporary way in which universities were increasingly

being managed in a business like fashion. Instead of producing a low number of high quality
students, there seemed to be an abundance of generalist graduateg #regeworkforce,

87 KHUH VHHPVY WR EH D ERWWOHQHFN DQG WKHUH LV D Ql
IURP WKH UHSRUWYV ZH JHW IURP FR@KOWDQWYV LQ WKH IL

Dr Simaikastated thignight be attributed to the closure of the ingions which specialised

in postgraduate training, which had contributed to ghetoraldemand forand supply of
IUHVKZDWHU HFRORJLVWY 3 WKLQN WKH GHPDQG ZLOO DI
with these major research centres, UCT and UKENDRVLQJ VKRS WKHUHTV D
QHHGVY WR EH ILOOHG ZKHQ LWWEAMR.P36Y] W EmBeikadded that E XL O G
there was a need for freshwater consultants and individuals with specific skill sets aimed at
assessing freshwater ecosysteiide also elucidated a sense of expectation fomloyers

of recent graduates*«DW D FHUWDLQ SRLQW \RX DFWXDOO\ QHHG \
ZLWK H[SHULHQFH« EHFDXVH WKHUH LV D FHUWDLQ HJ[SF
GRFWRUDWH« D® DAHO@Q DV VAN L O.0nVclosiny, Dr(Bimaika sp@ke of

several platformsvherestudents and graduates could seek jobs, namely, the Water Research

Commission(WRC) and governmental advertisements both online and in print media.

5.6.2. Dr Reine&e: The University of Stellenbosch and Southern Waters Consultancy
Dr Reinecke is a recent PhD graduate; however, he has been working in the environmental

consulting industry for nearly a decade, prior to which he was a biology and science teacher
at a sbool in Cape Town. He had always been interesteBiatogy and as a result had

undertaken his undergraduate degree in Biologyaaddster$ in Zoology at the University
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of Cape Town. He informed me that, unlike many of the individuals interviewed, yhi® ke

his involvement within the biodiversity sector is not necessarily passion, but interest. He felt

that in order for him to remain satisfied within a job, he needed to remain interested, and felt

that consultancyvork provided him with an adequate degref interest. Additionally, he
VWDWHG WKDW 3, fYH MXVW GHDOW ZLWK LW DV MXVW JRL
WKURXJK GRRUV WKDW KDYH RU KDYH QRW RSHQHG  >)(
Master$, he became 8iology teacher for two yars before returning to the University of

Cape Town to take up a position as a researcher within the environmental sciences. As part of

his research padhe lectured patime and it washere that he experienced initial exposure to

the workforce, throughD VLQJOH OHFWXUH KH DWWHQGHG 3, OHF
UHVHDUFKHU« , UDQ VRPH RI WKH FRXUVHY .DWH 5RZQWUtL
lecture to the students, which | attended, about consulting and opportunities available. | just
satandOLVWHQHG« LW ZDV MXVW LQ WKDW FRXUVH DQG WKDYV
WR WKH ZRUNIRU FHAfter sfx ,y28 as a@esearcher, he was offered a
consultancy job at the Southern Waters consultancy, and it was at this point hexl decid

conduct his PhD. He, lik®r Magoba,stressed the need for a postgraduate degree in a
FRQVXOWDQF\ SRVLWLRQ 3<RX FDQYVWS bHImE® GkesFR®V XOW
seriously with an honours. AlssWKLV LV QHFHVVDU\ DWFBIQ.IBQAVHUQDWLR

Instead of continuing at the University of Cape Town, he conducted his PhD through the
University of Stellenbosch. Dr Reinecke also explained that his move from the University of
Cape Town to the University of Stellenbosch had been partddgrmined through
macrosystemic influences from the academic expectations of his peers and secondly, his
choice of supervisor, Professor Esler, a welbwn individual within the Conservation
Ecology field.Here,he highlighted the impact that a suppeetand understanding supervisor

has oma graduate, in relation to both the education and overall preparation for their transition.

When asked about his initial feeling about his transition, he emphasised that having two
degreegnadehim confidentaboutlooking for work. However, he stated that the university
had provided him with a foundational knowledge basis and skills in report writing, but with
no critical skills or applicable experience whatsoever. He informed me that the critical skills
he had gainedince entering the workforce were both generic and particular to the field, such
as presentation skills, word processing, analysis, GIS and spatial analysis, critical
engagement with colleagues and managerial skills.
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He explained that there is a demanddducated and experienced freshwater ecologists, and
noted that the consulting agency he works for is often requested to assist with pvbjebts

it cannot alwaysespond to With the closure of the freshwater departments at both the
University of KwaZulu-Nataland the University of Cape Town, coupled with the increasing
need for environmental impact assessments particular to freshwater systems, he felt this
added to the demand for these specialists. He added that a new requirement of biodiversity
profesionals, required them to register with the South African Council for Natural Scientific
Professional§SACNASP), should they wish to practices as a freshwater ecologist.

5.6.3. Mrs Hiestermann: Rhodes University and the University okwaZulu -Natal with
previous involvementin the Mondi Wetlands Programme.

Mrs Hiestermann was one of the mentors involved in the Mondi Wetlands Programme. | held
a brief interview with her regarding her insights into the programme itself and factors she had
witnessed with thénterns at the Programme during 268®13. One of her interns was Ms
Luvuno. Mrs Hiestermann explained that the aim of the Mondi Wetlarmgamme was to

equip honours graduates with critical skills to assist them upon entering the workforce within
the fields of freshwater ecology and wetland ecosystems. These outcomes were accomplished
through the provision of opportunities for learning and application of knowledge learnt at
university level to the workplace setting, as well as short courses and waltnggide wel
established professionals within the field. Through this programme, the interns were able to
gain invaluable experience, whilst conducting Ma§t@rojects based within the internship,

ultimately contributing to the research and developragns of the programme.

Mrs Hiestermann pointed out the factors which had affected the infiestisshe mentioned
finances and a lack of starp capital, second a lack of experience and exposure to the work
environment, which she also attributed to tlaek of practical experience evident at
undergraduate level, third she identified unrealistic expectations of environmental issues,
which she suggested could have been as a result of desktop studies instead -oh hands
experiences. When asked where a ypugraduate could findvork opportunities, she
informed me that there were several platforms, such as online and social media, which
individuals could make regular use of. Her examples were: the Wetlands List Server, the
various regional forumgsuch as theGrasslands, Thicket or Fynbos Fora), as well as

LinkedIn and JobsPortal.co.za. And, in conclusion, she informed me that there was a demand

161



for these scarce skills and that she felt that with the-ieeeeasing development and

transformation of the natdranvironment, there was a definite need for trained professionals.

5.7 Conclusion

In this chapter, the aim was to present the data obtained through the three data collection
methods and in doing so, illuminate the factors affecting the transition ofwiiesh
ecologistdrom tertiary education into the workplada Chapter Six, tis datatogether with

the case study data of wildlife veterinariangdl be discussedLQ WKH OLJKW RI WKH
UHVHDUFK TXHVWLRQV JXLGHG E\ RoKtkanaitMhieg afidvbaslkK HR U H 'V

critical realism.
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Chapter 6: Dynamics of supply, demand and transitioning of scarce skills

6.1INTRODUCTION

The purpose of this final discussion chapter is to provide insights into the factors affecting the
transition of the young, scarce skill biodiversity professidhdism tertiary education into
the workplace, as report@a Chapterd~our andFive respectively.

The chapter beginby reconsideringhe research questions and spestionswhich have
guided his study.Thereafter analytical statements pertinent to the two case studies are
presented. These statements summarisenttie findings of the study as identified through
thedatagenerated anceported on in Chapters Four and Five, through the metragiyed

and theuse of analytical memos(see section .3.2.9. As reported in Chapter Three,
principles of the human ecological systems theory, underpinned by critical realism, were
utilised in conducting these analysebBhese theoretical perspectivesoalmformed the
construction, interpretation and analysistioé analytical statementighere | make use of
abductive and retroductive modes of infereaseutlined in table 3.3 in Chapter ThrEach
analytical statement is discussed separately, followecklevant recommendations. Lastly,
this chapter concties with critical reflections othe study and recommendations for further

research.

To provide the orientation for this chapter, and for ease of interpretation of the results
reported on and discuskiere, | repeat the research questions (see section 1.3.1 As indicated

in section 1.3.1, the main research question is divided into two parts, namely:

A) How do enabling or constraining factors influence the transition of scarce skill
biodiversity professinals from a higher educatianstitutionto the workplace?
B) How does this affect the supply and demand dynamics associated with the scarce
skills within the biodiversity sector?
Also reported on in section 3.1, were a range afore specificsubquestionswhich were
designed to help me address the two main questions above:
X What factors enable the supplywitdlife veterinarian and frestater ecologist

scarce skills in the biodiversity sector?

121n this chapter, the professionals will be referred to by their namtewhen directly quoted, by their index
code,as both case studiaseintegrated to allow for cross referencing.
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x What factors constrain the supply of wildlife veterinarian &medhwater ecologist
scarce skills in the biodiversity sector?

x What demangide practices influence the scarcity (relative or absolute)ildfife
veterinarians and freslater ecologists?

X To what extent do the higher educatiarQ V W L WiXidMla R@he \épecified scarce
skill occupations reflect and respond to demaiute critical skills?

x +tRZ DUH WKH VFDUFH VNLOOHG JUDGXDWHVY LQGLYL

educationinstitutionand workplace affected by enabling and constraining factors?

In this chapter,he research questions are addressed via nine analytical statements which, in a
synthetic way, address these research questions. The analytical statements are:

X Analytical Statement 1 Early experience, passion, sustained interest and esgpds a
biodiversity field are factors enabling supply (addressesjseltion 1 above)

X Analytical Statement 2 Availability of certain qualifications or skills at specialisation level
only can constrain the supply of scarce skilled individuals to theiJaimsity sector.
(addresses sufpuestion /s 2, which speaks to the Mairestion A and B, above)

X Analytical statement3: Factors specific to higher education institutions impede the supply of
scarce skill§addresses stipuestion/s 2 above and this cobntries to Main question A and B)

X Analytical Statement 4 Demandside information is not always shared witiigher
education institutiongand graduates, and the lack of career information influences supply
(addresses sutpuestion/s 2,3,5 above and contritsute Main question B)

X Analytical Statement 5 Obtaining workplace experience is an essential bridge between HEIs
and the work placéaddresses sutpuestionsl and 5, above and contributes to Main question
A and B respectively)

X Analytical Statement 8 The pesence of a mentor is beneficial for the transition from an HEI
to the work plac€addresses sufpuestionland 5, above and contributes to the Main question
A)

X Analytical Statement 7 Dynamics of the contemporary workplace society influence
individual § transitions and career choid@sldresses sufjuestion 3 above and contributes to
the Main question A and B respectively)

X Analytical Statement 8 HCD structural interventions such as bursaries, internship
programmes, professional registratiangd other fadrsaffect supplyaddresses suipuestion

1 and 5, above and contributes to the Main question Bardpectively)
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X Analytical Statement 9 The biodiversity professional transitioning occurs within a relational
human ecosystem that is also related to thmader ecological systems.(addresses- sub
guestionb above and contributes to both Main question A and B)

| now discuss each analytical statement in more depth.

6.2 Analytical Statement 1: EARLY EXPERIENCE, PASSION, SUSTAINED
INTEREST AND EXPOSURE TO A BIODIVERSITY FIELD ARE FACTORS
ENABLING SUPPLY

Across the two case studies describedCimaptersFour and Five, it was evident that
individual § exposure to a biodiversity field, as well as personal experience and sustained
interest in the field often comibuted significantly to their career choices within the two
scarce biodiversity skills fields. In many cases, these factors occurred as a result of
relationships within the early microsystemic setting. A setting, according to Bronfenbrenner
(1979), is undrstood as any place in which individuals can closely engage in face to face
dealings, examples of which could be the home, workplace and education institution.
Additionally, the setting is comprised of foundational elements such as roles, relationships
ard activities, which are subject to change in the event of an ecological transition, as

described in section 2.4.3.

In the cases ahree of the wildlife vetshamely Dr Simmond®r PretoriusandDr Breed,a

passion for the biodiversity field, as well alg microsystemiexperiences and exposure to

the field contributed tathem following their common interest in wildlife veterinasgience

3, JUHZ XS LQ -WKGHFRXQMO\ (QJODQG , ZzDV DOZDhkV VXUUR
the case ofwildlife veterinarian one, Dr Simmond$er passion for animals was further
HQKDQFHG E\ KHU PRWKHUfV HQFRXUDJHPHQW DDQG HY!
6LPPRQI®VMHM the areas of schoolingextra curricula activities ander home

environment.

Additional exanples of the aforementioned microsystemic influencas be found in the

data provided by Dr Pretorius and Dr Breed, as these individuals were both exposed to
wildlife and animal husbandry from a young age through parental influences, resulting in
them following the veterinary career trajectory and ultimately being involved in wildlife

veterinary science. A similar example is found in the case of one of the freshwater ecologists
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Mrs Joubert, whose parents, through their vocations, exposed their daugiierfiedd of
biodiversity in the form of trips to nature reserves and national parks. This, coupled with her
own passion for nature, served as particular influences in her decision to continue her
education in the field of freshwater ecology. Thus, pafeimtuence is a common
microsystemic factor isomecareer choices, while other participants cited the influence of
friends and their own interest in the biodiversity field as significant factors in their

trajectories.

Through microsystemic friendshipsndanot familial or parental relationships, two of the
YHWHULQDU\ SDUWLFLSDQWYV LQWH Uhaddt¢cessGo gdmé RrksX UJ K D
and farms and it was this privilege, coupled with individual-sefivation to develop this

interest, which thenidividuals perceived as instrumental in their pursuit of a particular career

trajectory.

Dr Magobaand Dr Reinecke, the two established frestter ecology professionals, claimed

that an interest in the field of biologfreshwater anavetland ecology, andot exposure to

the field, lead to them pursuintheir studies and, later, employmemt this field.
$GGLWLRQDOO\ ERWK LQGLYLGXDOV PDGH UHIHUHQFH WR
R S HQ H @vfier® @&y hadgnored u F O RV H GTh@sR &/bréty of microsystemic and

individual factors played a role in individual education and career choices.
Recommendation:

Further opportunitieto beexpo®d to and gaipractical experience in the biodiversity field
should be made available within primary andes®lary educatioto facilitate the attraction

of biodiversity professionals to the field from a supply perspeclitere are a number of
possible mechanismsto achieve this. First, wildlife or environmental clubs could be
establislked at both primary andecondary schoqglsand environmentally focussed holiday
clubs could be offered. Furthermore, through these clubs, school children ccoltiebe
involved inactivities inlocal nature reserves. These objectives could be achieved by schools

partnering with veous environmentabrganisatios and programmes.

The above projects couldave aninfuence onFKLOGUHQYVY PLFURV\VWHPLF G

foster an interest in, or a passion for, the natural environment which, as suggested in these
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case studies, was influsdLDO LQ WKH UHVSRQGH Q Wi tfe bikdvverBity R1 VW X

sector.

6.3 Analytical Statement 2: AVAILABILITY OF CERTAIN QUALIFICATIONS OR
SKILLS AT SPECIALISATION LEVEL ONLY CAN CONSTRAIN THE
SUPPLY OF SCARCE SKILLED INDIVIDUALS TO THE BIODIVE RSITY
SECTOR

As shown by the data in Chapter Five, in frgater ecology, and especially in the consulting
industry, a specialist background appears vital, not ttngnterthefield of biodiversity, but
alsoto advancdgo more senior positions in the vkplace.However, as discussed in section
2.3.4, hiskind of specialisation is only offered at postgraduate level. Although graduates can
enter the workplace with an undergraduate degreeagiuears tdimit their development as
biodiversity professioria since the demand appears to be for highly specialised. &dth

Dr MagobaandDr Reinecke, freshwater ecologists wiee worked within the consultancy

industry, stated that the possession of a PhD ywaendatoryf|

Bronfenbrenner (1979) recognisagk issues as being associated with the greater or more
dominant ecological systems, namely the macrosystem and the chronosystem which extend
dominance over the lower order or lesser ecological systems of the microsystem, mesosystem
and exosystem, as deib@ad in section 2.4.3. He continues by describing the macrosystem as
being inclusive of consistencies within the form of the lower order systems for example:
ethnic groups, social classes and religious grdahptexist or can exist at the level of the
culture or subculture collectively, and is inclusive of ideologies and belief systems
underpinning such consistencies, yet the macrosystems between different cultures differ. The
broader biodiversity sector and higher education institutes, can be idensfiediadual
communities of sorts, which possess and are governed by their own set of ideologies and
belief systems. This being said, the macrosystemic expectations associated with the broader
biodiversity community pertaining to the specialisms or scskdks taught at university and

the actual function of a university, differ. Professor Esler provided me with an explanation of
how these two different macrosystems could be broached, the Conservation Ecology
undergraduate degrEewould equip the graduatesith a broad knowledge on different
biodiversity related issues, allowing the graduates to enter into the work place with this broad

13 This degree is held at the University of Stellenbosch
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knowledge and exposure to the different facets of biodiversity and conservation. Yet, should

a graduate decide to specsalj this was available at a postgraduate level. Bronfenbrenner

also indicates that each ecological system is interlinked and that events occurring within each
V\VWHP FDQ EH LQIOXHQWLDO LQ RWKHU HFRORJLFDO V\
transition and overall development, as seen in the experiences detailed in Chapters Four and
Five. For example, related to the issues of scientific specialism, good quality schooling is a
significant factor affecting the possibility for specialism, and in allhef ¢ases, those who

KDG pyPDGH LWY LQWR WKH VSHFLDOLVW DUHDV KDG DOVR F

In this research, the dominance of macrosystemic issues that determine high levels of
specialism was identified and evident within the following sa€ertain individuals noted

the difficulties involved in attainingspecialist postgraduate qualifications. Two of the
freshwater participants!s NhlekoandMs Mgaba as well aProfessor Eslerindicated that

the progression from an undergraduate degoe@ specialist postgraduate deggeesed
challengesand this was often due to the macrosystemic and broad chronosystemsdleatent
occurredLQ 6 RXWK $1ULFD pattheidvxhh a)Qdd FoHpb@oY dbality education and

b) left many individuals withot adequate resources to pursue extended periods of higher
education The lack of financial resourceend the absence of adequate scholarships for
postgraduate study, often results in potentially high skildd/iduals seeng work in order

to support tkir familiesthereby affecting both their microsystemic relations and roles, and
the supply of skilled professionals into the biodiversity secldris further affe the
possibilities for them to volunteer during their undergraduate degra@ievigradiation, as
wasnotedby bothMs NhlekoandProfessor Esler (reported on in Chapter Eilddrough the
process of retroductivanalyss, it is possible tagain further insight and understanding into

how the historical legacy of apartheid continues to a@d generativenechanismThis is
associateavith actualisLQJ DQG DIIHFWLQJ SHRSOHYV FKRLFHV DQG R
and this can be seen in the outcomes, challemgg®xperiences that individuals still face in

the present dayAs shown in thisstudy (section 2.3.2), suctactors combine to limit
LQGLYLGXDOVYT RSSRUWXQLWLHYVY WR DFFHVV SRVWJUDGXD\
seeking effortsthereby affecting supply into the biodiversity sector.

However, despite the demand forghi levels of specialism,hé availability of work
opportunities and a smooth entrance into the workplace is not guaraetesdwith a
specialist degreat mastef§ or doctorate level, asitlined insection 2.3.2.1. The caseMfs
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Joubertillustrates tis point as she stated that she enrofie@da PhD as a result of her
inability to find work within the fresivater ecology field. During this timeshedeweloped an
interest in lecturing andecided to pursue postgraduate level lecturing in the biodiyersit
field instead.

Unlike the fresivater ecology field, the possession of a specialist degree was not essential
within the field of wildlife veterinary science, unless one wished to specialise in a specific
aspect of wildlife veterinary science, such ashie case of U 2 ' HMD®was enrolled in

the M.M.Ed Vet. degree in wildlife health. The completion of this particular degree, as
mentioned in section 4.4.2, although a valuable qualificatigpogsesss hampered by the

lack of qualified veterinary supédsors and their geographic location relative to the student.
Veterinary graduates or established veterinarians wishing to pursue this degree are required to
obtain work within the same geographical areas as their supervisors. These factors are
identified as structural constraints, which have ultimately led to the overall shaping of the
degree as well as the difficulties associated with it. This in turn has had an effect on the

numbers of postgraduate specialist wildlife veterinarians entering the wagkplac

Until recently the undergraduate veterinary degree has produced veterinary graduates who

are prepared to carry out generalised veterinary tasks, yet are not well practised within the
field of wildlife. This has served as a motivating factor for thrdethe veterinary
participants, namelipr SimmondsDr Breedand 'U 2 ' H®dDOntinue into a postgraduate

wildlife veterinary specialist programe 'U 21'HHJOODLQHG 3, WKLQN PRVW Y
out of here are more than competent to handle small aogsak, dogs, cats, but when you

JHW WR RWKHU VSHFLHV ELUGV ZLOGOLIH FDWWOH « , WI
did not stop me, and if you have a passion for wildlife or production animals, it is definitely

not going to be a constrainQ J |1 D F \WW/Aht.€5/144).

It is also possiblethat an individual can betoo highly specialisecand mayencounter
challenges in the long termhenseeking a suitable jo@he wildlife veterinary Focus Group

was concerned about this particular point:

Ja, yes, you choose your specialisation in the new programme so a generalised degree
DQG WKHQ \RX DW ®KK HwathiQé do/éhings 2Kd then you just do
equinesJD « LWV DOVR TXLWH FRQWURYHUVLDO LQ D VH
outwontKDYH VXFK D EURDG NQRZOHGJH RI HYHU\WKLQJ
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that field of work ... so when you leave here qualified in equines and you don't find
work in equines ...you are kind of stuck[WV/Int.06.183]

Recommendation:

The spectrum of aices available to an individual from the early stages of an undergraduate
programmeshould bemade more explicit and potentially albooadened to allow eertain
amountof specialisation at this level. This can be achieved through integration of sieciali
subject option®r electives withirthe curriculum, supported by mentors or supervisors, at an
early undergraduate levelnd not only during the final year of the programme. Following the
introduction of the various specialist areas early in the unaidugte degree, exposure to
these options should be sustained throughout the ddgxpesure to, and earlier experience

of some aspects of specialisation could also be facilitated by work integrated learning

experiences (e.g. service learning or job shadg activities).

As reported in Chapter Fouhanges in the veterinary undergraduate curriculum allowing for
early specialism have recently been implemented, as seen by the inclugie®ag Health
principles into thaevisedveterinary curriculum. Haever, a recommendation in relation to
this early specialism is that the progress of this specialisyuld be carefullynonitored, for
two purposesfirstly, to ensure that students do not narrow the scopleeafcareer through
specialism and secondty ensurehis curriculum remains up to dasad responsive tthe

changes and needs of the global veterinary field.

6.4 Analytical Statement 3: FACTORS SPECIFIC TO HIGHER EDUCATION
INSTITUTIONS IMPEDES THE SUPPLY OF SCARCE SKILLS

Danermark et al., (2&) explain that reality is stratified into three integrated layers or
domains, namely, the Real, the Actual and the Empirical. As described in section 2.5.2.5,
retroductive analysis has helped me to gain a greater understanding of the structures,
generatie mechanisms and intransitive progressions affecting the events and experiences of
the research participants, within the domain of the real. In this study, retroductive analysis
helped me to gain insight into factors specific to higher education institutels as how the
limited numbers of higher education institutions offering qualifications in wildlife veterinary
science and freshwater ecology can affect the supply of these skills to the biodiversity sector,

as outlined below.
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As described in Chaptefour and Five,he specialist and undergraduate levels of the two
scarce skills investigatedere constrained by the availabilitgf higher education institutes
offering undergraduate and specialist postgraduate programmes. For example, despite there
beingover 40 other veterinary higher educatiostitutions in Africa, Onderstepoort in South
Africa is the only institution offering veterinary training, and althougloffers a highly
regarded postgraduate wildlife specialist degree and is widely knowmdwiding excellent
undergraduate trainingt only trains a limited number of vets per annum, with few of these
specialising in wildlife veterinary sciencéhe emergence of a dominant focus on livestock
veterinary practice instead of wildlifesterinarypractice at Onderstepoort can be explained
by examining the historically constitutedusal mechanisspresent within the domain of the
real, in this instance, the presence of the threats tegtieultural sector caused by wildlife
which led to the estdishment ofthis veterinary station and subsequent educational institute,
asdescribed irsection 2.3.3As a resultthe entrance of undergraduate students is limited to
between 120 and 14@er annum, asdescribed insection 2.3.3. Within this intake
appoximately 50-70 individuals choose the WOCG610 in their last theoretical year before
their clinical final year begins. From this group, it is uncertain the exact number of
individuals who actually pursue wildlife veterinary medicine upon graduatomeverthe
evidence is there thatumber of wildlife veterinarians entering the workforce is limitad
reported in Chapter Foundividuals interviewed alluded to tlalaronosystemic event of the
recent emergence oftoming game capture indusig being a @wv mechanisnattracting
veterinarians with an interest in wildlife veterinary scienid@s alsodraws individuals awg

from purely conservation wildlife veterinary careefs can be seen from the evidence in
Chapter Four, dw spoke of pursuing consenaii medicine or charity based work.
Furthermore, little is known about the numberpabpleentering the workplace via these
diverse avenuesCurrently, the feasibility of conducting a study to investigate this is
constrained by a dearth of funding as vealla lack of interest from théeterinaryCouncil as
discussed irsection 2.3.3This confirms the issues raised by the BHCDS (2010) and the
GreenMatter Skills Priority List (2012) described in section 2.2.4.2, which agree that there is

a severe knowledggap pertaining to biodiversity skills, and especially scarce skills.

A further issue raised hiye wildlife veterinary focus groupas the discrepancy between the
veterinary undergraduate educatmumriculum which often taught outf-date skills, and the

sectors needs. See section 4.4.1.
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Similar to the wildife veterinary field, the frestiater ecology field is also affected by higher
educationinstitution factors which limitthe numbers of specialist frasater ecologists
produced. The closure of thiepatments focussing on fresfater ecology related studies

two of the foremost reputable higher educatiostitutiors has had raeffect on graduate
numbers. The Freslater Department at the University of Cape Town closed in 2013 due to a
variety of constints, namely financial shortfalls and a lack of student prgjeabisse
constraints are furthermore identified as causal mechanisms, which became actualised and led
to the closure of this department , see section 2B d@blems around thehronosystemati

event of themerging of the University of Kw2ulu-Natal with the University of Durban
Westville resuled in several of the key frestater specialists and lecturers leaving for other
higher educationinstitutionrs or consulting agencies. Thus alternativighir education
institutiors have been under pressure to produce spedahslividuals within the frestater
HFRORJ\ ILHOG LQ RUGHU WR PHHW WKH V Histussetfivnv GHP D (
section 2.2.4.2. Hence, higher education factorgoih the wildlifeveterinary field and the

freshwater ecology fieldhada considerable impact on the biodiversity sector.
Recommendations

First, from the supply side, additionalesearch is requirednto how specific scarce
biodiversity skillsare addresedwithin the curricula otuniversitiesoffering undergraduate or
postgraduateveterinary and freshwater ecologyogramms. Insights gained from such
research could help universities identify and then reduce the knowledge gap pertaining to

these scarcskills.

Second,from the demand side critical skills requirement listould be compiled by the
HEIs and relevant department/s in consultation, \pithfessionalsalready working in the
biodiversity sectar Such an understanding tife skill sets and lowledge actually required
for employment as a scarce skilled professiam#éhe biodiversity sector could guide relevant
higher education institutions insights to better align their currictlareby enabling the

successful transition of graduates froralsito the worklace
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6.5 Analytical Statement 4: Demand side information is not always shared with HEIs
and graduates, and the lack of career information influences supply

The study revealed theeedfor both of the scarce skills under discussiorthalgh the
demand for individuals with relevant qualifications as well as piementary years of
workplace experience is indicative of a macrosystemic requirement. This became evident in a
review of advertisements for biodiversity professats, more espe&dly for freshwater
ecologists and wildlife veterinarianghich, within the list of requirements, make special

mention of theprerequisiteof at least 2 years of working experience.

Considering that graduates do mguallygainextensive experiencard rely on experiential

or volunteer opportunities and vacation jobs, this is difficult to achielReofessor Esler
suppors this claim byreferring toa disconnect between the higher educatnstitution and

the workplace. She experienced this despiteig@nvolved in a secterelated Facebook
group driven by previous students and being a member of Fynbos Forum, a Western Cape
biodiversity related group which is involved in a number of activities which should promote
the link between HEIs and the workpbasee section 5.5.IThese activities includéhe
annual conference whichluminates research pertaining to the facets of South African
biodiversity, as well as advertising jobs and bursaries within this field. Coupled with the issue
of disconnect,Professor Eslerstated that tracking of graduates once they haft the
academic system, especially at undergraduate level, was a difficult task and radatred
administration. This sentiment was echoedPogfessor Burroughsvho stated that this was

not a simple taskHoweverupon graduation, young veterinarians were required to register
with the Veterinary Council and through this become membéigh isreliant on an annual

renewal systemin this way the register of veterinary professionals was &ajpent.

New graduates, both veterinarians and the freshwater ecologistshaverecently being
employed would havensight into the jobs and opportunities in their particular organisations
and or workplaceand could therefore act as a link from therkpdace to their respective
higher education institutions. This potential feedback loop between higher education institute

and workplace however, is not working, as highlighted by Professor Esler.

This suggests that the poor feedback loop and communidationthe graduates to the HEls
involved may be a significant cause WKH VHFWRUYV ODFN RI NQRZOHGJH
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skills, as highlighted in Chapter Two, of the Biodiversity Human Capital Development
Strategy (2010).

The discrepancy between traig and sector demands described above has led to graduates
seeking opportunities in alternative fields or choosing to study furtherreported in
Chapters Four and Fiv&his was often coupled with respondents reporting feeling unsure of
how to proceed.Mrs Rebelostated that she feftaive and wary about entering the field, as

she did not possess current knowledge pertaining to her field. She commented that she did not
know where to start looking for opportunities, attributing this to insufficient gxoto the
workplace as an undergraduate. Despite her parents being renowned within the biodiversity
field, she did not want to rely on them to make a name for herself. As a result of the lack of
working experience and her inability to find a suitable, jglie had chosen to continue with

her postgraduate studies.

In light of the disconnect between the HEIs ati@ workplace, the interviewed students and
recent graduates called for universities and workplaces to work in unison to provide a
platform for stuénts and recentgraduates to network with academics and industry
representativesto gain exposure and potentially organise employment opportunifthes

lecturers interviewed supported this suggestion.

Ms Mgaba, a freshwater participamitjuded toan adlitional macrosystemic event, the

form of career fairs and guidance available to students at her university; however she stressed
that these hadbeenlimited, with little to no focus upon biodiversity or environmentally
related careers. She expressedfhsstration at this and felt the university could do more to
facilitate increased emphasis on these career paths. On further investigation as the researcher
in this study, | was told about two opportunities available to students at Rhodes University,
one of which was a monthly biodiversity roundtable discussion and the other was the
nationally focussed** career lounges held by GreenMatter. Although thember of
biodiversity related opportunities available are limited and in their infancy, | as a betiver
professional and graduate paid careful attention to several career lounges advrertised
relation to exposure to the workplad®hat | discovered upon attending these sessions was
the poor turnout of the students who had initially requested thesmisgsEhe situation did

not improve with subsequent sessionisis could beattributed to dack of knowledge of the

“The career lounges had occurred throughout various universities as part ciend/@tteiProgramme.
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event and or choice to attend or not attend, as this session had been held after university
hours. However, there still remains a disocectnbetween the demand side information and

students or graduates wanting to attend.

As has been previously discussed, the dominance of a specific ecological system, such as the
macrosystem, over the other ecological systems, can further affect botlvéhepdeent and
transition of an individual. In order to gain greater insight into the macrosystemic events and
structures which lead to the issue of information not being adequately shared with HEIs and
graduates, one is required to identify and investifa#se factors. As shown above, these
include a disconnect between the HEIs and the workplace, a discrepancy in the training
received through tertiary education and that required in the workplace, and the need for at

least two years worth of workplace expgnce .
Recommendations:

Firstly, thee appears to be a needetstablish additional biodiversity online networks within
higher educationinstitutions, where various biodiversity related opportunities could be
advertised|ike the Alumni Facebook pageRfU WKH 8QLYHUVLW\ RI 6WHOOHQE

Ecology Department.

Secondly, the feedback and integration of workplace needs and demands within the relevant
departments from differing workplaces or instituticcmuld be more closely aligngthis

wouldinclude awareness raising efforts pertaining to the needs and demands of the careers.

Thirdly, the possible integration of a careers focussed session built into the curriculum
situated at the end of each semester across higher eduoatitrions. Alternatively, there

FRXOG EH DQ pLQWURG X mWliRgQa d&ries @i KridsertRtiond DY &rtudd |
ZRUNHUV ZKR DUH 3DW WKH FRDO IDFH" DQG FDfd ILUVW

challenges of the workplace to the studgmisr to enteringthe workplace.

$QG ODVWO\ PRUH UHJXODU FRPPXQLFDWLRQ RI FDUHHL
SRVWIJUDGXDWH WUDLQLQJ FRXOG DOVR EH FRQVLGHUHG
ORXQJHY HYHQWYV QRWHG DERYH
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6.6 Analytical Statement 5: Obtainng workplace experience is an essential bridge
between HEIs and the work place

All of the participants interviewed highlighted that workplace experience was an invaluable
DVVHW ZKHQ EHJLQQLQJ RQHTV WUDQVLWLRQabrical WKLV K
factor by a range of authors as described in section 2A4lais & Nathan,2012; Breier &

Erasmus, 2009; Kraak & Press, 2008hrough the interview processes, | identified four
different means of gaining workplace experience and the specified type of skill gained
through these procedures aescribed insection 2.3.1. The meahisms of gaining

experience and the skills attained are discussed below in sections 6.6.1 to 6.6.4.

6.6.1 Networking through conference attendance or through mentors or supervisors
facilitation

One of thefreshwater ecologisiparticipants Mr Barrows, staed that he now, as a
postgraduate, understood the value of experience for his development and transition into the
workplace, he did not fully appreciate this as an undergraduate. This caused him some
concern, although through hiIKRQR XUV D Q@selrdh \WaVhat) fndde inroads into
networking and had worked extensively with CapeNature and Rhodes Univarkisy
networkingwas as a result of two factors, firstly the links formed through supervistris

the setting of the HEI he attendedd his own dermination. Hence, he felt that he could

draw on these experiencasd networks to assist in securimgtential opportunities.

Unlike Mr Barrows 'U 21'HOO D Y HWH U didQriotenj& Bhe WelpFof. & Deptor

with his networkingas an undergradte, but made a point of attending conferences,
including the SYMCO conference. This conference provides a two week period of theoretical
and practical experience for veterinary students from across the globe, see section 4.2. The
event is supported by aanety of biodiversity and veterinary related sponsors, in order to
allow for the attendance of local students. Furthermord, 2 Y 'HsGu@ht practical
experience bydrawing upon local veterinarglinicians and arranging to assist in clinical
activities atOnderstepoonvhich later afforded him the opportunity of becoming a veterinary

assistant

6.6.2 Internships or experiential training opportunities
Two participantsMs Dubazaneand Ms Luvung noted thaimacrosystemic structure ah

internship programmeas a significant enabling factor in their transitidls Dubazanevas
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expressive about her experiences gained during her internship at the Mondi Wetlands
Programme and stated that this had assisted her in further critical skill development, as well
as workplace exposuréAs reported in section 5.3.3hes cited the following aspects of the
programme as being instrumental in her successful transition to her current workplace: the
presence of a mentor, the flexible structure of the programme and the egeergained

through this internship.

Dr Breed gained invaluable experience and was able to develop her skill as a wildlife
veterinarian through the presence of her initial workplace mentor, an established veterinarian
who had hired her as his assistanevietrian. She stated that he had imparted both taught
and tacit knowledge during the two years she worked as assistant veterinarian at his practice.
Eraut (2000), describes tacit knowledge as that which one acquires over time and in the

presence of anogih, usually a senior or established professional.

Dr Breedcommented thathrough tacit and sethught knowledgepne acquires skills with
which to operate and practice as a wildlife veterinarian, outside of the sterile and structured
environment of almic or animal hospital, and thaturing her two years as an assistant

veterinarian, she had established these skills.

The above stateemt was supported by Dr Simmonddo had carried out a period of
compulsory workplace experience prior to her entrant®the veterinary collegeshe felt

that this was invaluable and had equipped her with knowledge about the veterinary sector and
she further recommended that this be integrated across the biodiversity sector.

6.6.3 Volunteering andwork shadow experiences
Mrs Rebelohad spent a portion of a summer vacation working for an unnamed non

governmental organisation, where she was tasked with handling administrative duties
unrelated to her specific job, yet she gained valuable critical generic ghillglagobaspoke
of approaching the Working for Wetlands programme, as a young undergraduate and
expressing his interest in assisting in the programme as a volufitégrhe statedwas a
pivotal factor allowing him to gain experience and advance his networkpadpitigy. In both
of these examples, the individuals had taken a decision to pursue a form of volunteering or
work shadowing, to boost their levels of experience. This determination, they both claimed

stemmed from the immediate familial microsystem.
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6.6.4Familial or parent workplace exposure
AlthoughMrs Jouberstated that she declined the offer of the experiential opportunity during

her undergraduate degree, she did join her father temporafiig consulting agency and
through this opportunity garneteexperience within the field, subsequently deciding not to

continue into the consultancy field.

Another participantvho enjoyed the benefaf having family in the sector was Dr Pretorius,

who gained much of his exposure to the veterinary field from adu DJH DW KLV IDPL
veterinary practice. He conveyed how muais participation had allowed him tgain

valuable veterinary skills. Furthermore, as a youth, he had been involved in a number of
hunting trips with his father, and it was during these ftifiygg he learnt skills associated with

darting. He emphasised that darting was a mandatory skill for a wildlife veterinarian and
mentioned that it should be taught in more detail at the undergraduate level.

Similarly, Dr Breedhad learnt how to dart from@ HDUO\ DJH HLDMJW LV NV O O
DFTXLUHG VNLOO WKDW V OHDUkeWanRyy ¢irclméfdnbed ‘which9 , Q W
allowed for this were the fact that she was brought up on a farm and that her father carried
out basic veterinary proceduregth which she was required to help. Thus, she gained
valuable animal husbandry experience, which further assisted her upemningnt

Onderstepoort.

Bronfenbrenner (1979) describes the abovementioned relationships as existing within the
level of the micrgystem, these relationships have an effect on the individual in both their

development and transition ability.
Recommendations

Compulsory experience prior to entrance into an HEI could equip aspiring biodiversity
professionals with invaluable generic apkcific operational skills for their future career and
also ensure they are suited to their chosen field.

Alternatively, a mandatory short term workplace experience or experiential learning period
plus a mini thesis or projecbuld be included in the auculum as was implemented in the
Conservation Ecology undergraduate degrethe University of Stellenboschccording to

Professor Esler
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6.7 Analytical Statement 6: The presence of a mentor is beneficial for the transition
from an HEI to the work place

As reported in Chapters Four and Fipeyticipants interviewed stated that the presence of a
mentor, often in the form of HEI staff, had positively influenced their transitsLuvuno
emphasised this point by stating®$ JRRG CchiF Waké) HrtUbHDN D VWXGHQV
[FE/Int.09.75]. Ms Dubazanemphasised that her mentor at the Mondi Wetlands Programme

had supported her consistently and had allowed her and her coll&suayunqg to employ

creativity in approaching their mas®mwork. This, she feltwas a great enabling factor and

had left her feeling prepared and positive about her fubnreontrastMs Luvunoexplained

that whilst as an undergraduate student, a lecturer who was meant to serve both a mentoring
and lecturing rolevas not particulary helpful and as a result she and her fellow students

struggled with grasping concepitsthe course.

Throughout the interviews the presence of mentors within specific settings became a common
theme and from this | was able to identify and categorisalifferent types of mentor by

three broad microsystemic categories according to setiitgge are further described in
sections 2.4.3 and 6.2 respectivélfe categories are described below.

- Familial or friend mentors, such aPr Simmonds|V P R WK igtoRusV IDW K HU
and 'U 21'MQAULHQGY ZHUH LQIOXHQWLDO DQG UHDGL!
involved. Opportunities associated with these mentors included, immediate
microsystemic development of a passion or interest in the biodiversity releked fi
exposure to the field of work and assistance in entering the higher education
institution

- Supervisory or peer mentors including clinicians in the veterinary field suchMss
Joubertand ' U 2 7' Ha@ @resent within the university setting. In thetance oDr
Simmondsand Dr Breed the supervisors and mentors played pivotal roles in them
attaining jobs and becoming involved in postgraduate projects. Opportunities
associated with these mentors included, but were not limited to, enhanced networking
capabilities and exposure to both postgraduate projects and job openings as mentioned
above.

- Workplace mentors, such as thosetho mentoed Dr Simmonds and Dr Breed and

Dr Magoba are often established colleagues or managers. These workplace mentors
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impared tacit knowledge and critical skills of generic and specific operational
importance. Additional opportunities associated with these mentors included
enhanced networking capabilities and exposure to future job openings. Furthermore,

from an individual pespective the presence of a workplace mentor allowed for the
GHYHORSPHQW RI WKH LQGLYLGXDOYV LGHQWLW\ LQ Wi

Recommendations

A number of recommendations can be derived fribimase insightsFirst, HEIs should

recognise the significant role f MHQWRUV LQ WKH VWXGHQWVY OHDUQLQJ
setting of thespecific biodiversity field of study. A mentoring system should be formally
established within thesmstitutions from the onset of the undergraduate degree. This has
funding impliations which could be outsourced, along with additional mentors from external

companies active across the biodiversity sector.

Second, the workplaces taking on young graduate coaftsider introducing a more
formalised mentoring system in order to booahd shape the skill sets of individuals

transitioning from university tthe worlkplace

Third, additional individuals could be accepted into programmes such as GreenMatter,
GroenSebenza and other biodiversity focussed programmes and pinjguéstnership
arrangements with higher education institutions in order to form stronger links between the

sector and the HElIs, offering young people access to a network of potential mentors.

6.8 Analytical Statement 7: Dynamics of the contemporary workplace socieiyfluence
LQGLYLGXDOVY WUDQVLWLRQV DQG FDUHHU FKRLFHV

An ecological systems perspectigzognises thahe socialdynamics of the workplacare
influencedby wider societal factorsand that these in tuninfluence individual $ transitions.
Each of the ystems is both complex and interlinked and therefore affect one another, as is

described below.

Microsystemically, the career trajectory of an individwéll be affected bythe desires and
responsibilities associated with their immediate family, the ihdX DOV VFKRROLQJ D

social standing. Within the macrosystemic domain, specific cultural expectations associated
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with factors such as the political climate can affect the supply of and the demand for specific
skills. Professor Eslementioned that qung black individuals who were the first of their
generation tgpursue higher education qualificationgre often dissuaded from pursuing a
career within the environmental or biodiversity field. The reason for this is that these fields
are not lucrative rad often these individuals were relied upon to support their families
financially. This domain is linked to the chronosystemic domain which relates to- socio
historical events such apartheid, stock market decline, or other events associated with the
spedfic time which one has been born into. These factors affect the transitions encountered
andcan affect the choices and the trajectory of an individual hoping to enter into a specific
workplace. The chronosystemic factors are influenced by the externakamystemic
domain. The exosystemic domain, which includes factors such as economic or environmental
issues anan a smallerscale familial changes and dynamids, not directly related to the
LQGLYLGXDO \HW WKHVH LVYVXH\and Kiintatdly@iecLie@éenyanhd X D O 1\

or the supply of specific skills to the workplace.

At present there is a demand for skilled and experienced biodiversity professiaeajsoiad

to global pressures on natural resourcas described in the BHCDS (201@gé section

2.2.4.1) It is for thesereasons that the workplace demands individuals with an equivalent

ratio of education to experience, which can serve as a constraint for newly qualified
individuals who possess little to no experience. On more thawmarssion, | was informed

WKDW WKH GHPDQG IRU DW OHDVW \HDUVY ZRUWK RI ZRL
graduates and at times led to these individuals seeking work within alternative vocations or
continuing with postgraduate studies. Furthenlembwas informed that this is not only a local

issue, but a global phenomenon accordingrafessor Burroughs, and is also reported on in

the literaturg Ecclestoneet al.,2009)

However, this need for experienced individuals isdgedly being realised and there are
several HEIs offering continuing professional development courses, for example, the courses
conducted byProfessor Burroughgeriodically including: aviaranaesthesiand wildlife
chemical immobilisatioriseeDWV2 in Appendix B.

Recommendations

Although many of these factors cannot be modified from within the biodiversity sémtor

example, politicepower, financial constraintspme of the effects of the chronosystemic and

181



exosystemic factors may still be addresmme of the factors which could be addressed are
for example, for young black graduates supporting family membeficient funding for
postgradate studies and living expenses, community based education pertaining to
environmental issues and awarenaflsthe environment and the creation of jobs to encourage
microsystemic enabling factors. Many of the previously mentioned recommendations under

other statements would also serve to address factors discussed in this section.

6.9 Analytical Statement 8: HM structural interventions such as bursaries, internship
programmes, professional registration, etcetera, affect supply

Various human capital development interventions or structures became apparent upon
interviewing the participants. Structures of finarared bursaries, loans and sponsorships
LQIOXHQFH WKH LQGLYLGXDOV finstiutigre Brg Furthdr @saisRwkhL JKHU |
networking abilities, conference attendance and research funding, all of which aid in

developing these individuals into @ified biodiversity professionals.

Furthermore the availability ointernships, work placements and vacation jobs organised
through higher educatiomstitutionV DQG ZRUNSODFHV FDQ HQVXUH D
transition from higher educatianstitution to the workplace. However,'U 2 ' lu@ ®s
MgabaandMs Nhlekoclaimed that these opportunities are not always easily accessible and

that the graduates often have to thearinitiative and seek opportunities themselves.

The aforementioned structures ofréaries, and some internships, have arisen as a result of

the higher educatiomstitutions and workplaces recognisitige need to facilitate and rectify
previous historical shortcomings and remain close to the demands of the work{Bacdis.

Africa. Department of Environmental Affairs, 2010; South African National Biodiversity
Institute & Lewis Foudation, 2010) Consequently, there has been a focus on improving
access to opportunities for previously marginalised students, with the repercussions being that
many white students have no choice other than to either leave the country to seek
employment werseas or to move out of the indusfifis has contributed to the recognition

RI WKH VWXG\{V VFDUFH VNLOOV DReddy &Udh V2eoUBoutibV SHU
African National Biodiversity Institute & Lewis Foundatia2010)

This is as a result afhe chronosystematic event gbaatheid and its mechanisms which
DOORZHG IRU WKH PDUJLQDOLVDWLRQ RI WKH PDMRULW\ R
effect on the macrosystem in which a number of the participaav® grown up and
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moreover, influences the exposure to new opportunities that they are now affeayed.

(2010) highlights these sorts of events as having been actualised through specific structures
and mechanisms, the effects of which are still beingnessed and experienced by
individuals today.

Lastly, biodiversity professionals, including the featured scarce skilled individuals, are
required to belong to groups or coungailbich have been establishedorder toensure that

individuals practice withn the boundaries of their job descriptions. For example, the South
African Veterinary Council is an established body and it is mandatory for all veterinarians

upon graduation to register as practising professionals and to renew this licence on an annual
basis. Since this has been in effect for some time, the students are aware of thre and
prepared to meet the requirements of the council. However, the more recent councils and or
professional bodies, are stili relatively new territory angccording toProfessor Ellery

WKHVH FDQ VHUYH DV \HW puDQRWKHU KXUGOH IRU WKH J
SUDFWLFH SURIHVVLRQDOO\ § 2IWHQ WKHVH UHJLVWUDWLI
consequently, may delay the entrance of graduates intowvtukforce. It is therefore

important that the individuals are made aware of these bodies and the necessary registration

in order to practice legally and within ethical boundaries as per their job requirements. An
example of a biodiversity related profesgbbody is that of the South African Council of

Natural Scientific Professionals.
Recommendations:

First, consideration could be given to issues of exclusion pertaining to internships and
bursaries, as highlighted by a number of the participants, asawdivo of the lecturers.

Sufficient funds should be made available to allow for selection according to need and merit.

Second, linked to the aforementioned point, the funding opportunities and bursaries should be

well advertised to ensure that all the netged parties have access to the information.

Third, HEIs should provide an introduction to the specific councils with which the graduates

need to register, thus ensuringraootheentrance into the workforce.
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6.10 Analytical Statement 9: The biodiersity professional transitioning occurs within a
relational human ecosystem that is also related to the broader ecological systems

Bronfenbrenner (1979) asserts that an ecological transition is both the product of the
consequence and instigator of deyghental processes. He continues that transitions are a
joint function of altered environmental circumstances and biological changes and therefore
represent examples of the process of mutual accommodation between the individual and its
surroundings, undeisod to be the ecology of human development. He concludes this by

saying that transitions can occur across any of the ecological systems.

What became apparetttirough this studywas that the influence of the domains of the
ecological system differed acrd's SDUWLFLSDQWY DQG FKDQJHG WKURXJE
The individualf ¥ansitioning processs adequately explained and understood in terms of
%WURQIHQEUHQQHUYY HFRORJLFDO V\VWHP DV WKLV WUDQ\
influences. This was evident during the different transition stages, such as during the
transition from secondary education to tertiary education where their course and career
choices were subject to various influences. Within each setting these individuals ehsred, t
assumed a specific role and acted accordingly; however, upon transition to a new setting, the

old role would fall away and the individual would need to assume a new identity and role
within this new setting. ThilFDQ DOVR EH éemtkgéndd EhidrébyDhé ipdividual

goes through an ecological transition. Critical realism suggests that emergence is shaped and
influenced bythe presence ahteractingcausal mechanismsuch as obtaininga relevant
gualification or gaining workplace experience, plaa with structural components such as

the higher educatiomstitutionthey attended, the featured curriculum and the skills obtained.

More factors are represented throughout the analytical statemeitt$ 68 of these factors
combinedhave resultanfproperties which, under specific conditions will allow for the
actualisation or emergence to occur, in this incidehd@ WKH LQGLYLGXDOYfV WUD

workplace.

As described in section 6.3, the ecological systems are complex and interlinked/aant
occurring within a specific system will and can affect the other systems and ultimately the
transition and development of an individukinally, exosystemic pressures, coupled with

macrosystemic demands, expectations and events occurring witbinchronosystem,
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essentially shape how individuals embark on their career trajectories, and how these

individuals remain in these careers, as is evident WitRretorius
Recommendations:

First, cognisanceshould be taken of the mechanisms by which & GLYLGXDOfV KXP
ecological system affects their transition. Various factors should be taken into account, such
DV WKH LQGLYLGXDOYfV EDFNJUR X Qwhidh Q6 be tafforer MtovaWwW HP L F

career guidance package for these individuals.

Secmd, the factors mentioned in the first recommendation above can also be factored into the
selection process for specific biodiversity courses. AccordingUo 2 § ' Hla@Onterview

process which was previously part of the Onderstepoort selection pramasishighlight an
LQGLYLGXDOTV SUHIHUHQFH IR Ekcidnce/'YH E1'HiI€oAnaidt@iedR |1 Y HW
that individuals who initially expressed interest in wildlife veterinacience would often

continue into this field. Thus, the selection mss could be vital in increasing the supply of

scarceskilled individuals.

)LQDOO\ WKH DFNQRZOHGJHPHQW RI DQ LQGLYLGXDOTV
circumstances is imperative, especially in relation to the ability to accrue volunteering or
experiential training, as was the case wilis Nhleka Ms Nhleko was the main
breadwinner, as her mother was no longer working and her father had passed away.
Moreover, she was the groundbreaker in her family, as none of her family had attended

university anl thus they were largely reliant on her financial support.

The critical realist lens in this study has highlighted the following underlying generative
mechanisms that interact and influence the emergence of transitions of individuals into scarce

skill occupations in the biodiversity sector:

x Power relations, historically constituted exclusions, and access to education and

training systems, including qualifications.
x Funding mechanisms, especially for those with familial earning responsibilities.
X Availability of institutions offering relevant specialist qualifications and availability

of appropriate courses at the right level at these institutions.
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x A demand for specialism at a high level in the biodiversity sector which is partly
related to the specificitpf the biodiversity that requires either management and/or
care.

x Economic influences on the sector (e.g. new game farming and forms of wildlife
trade) and/or competitiveness of salaries.

x Career orientation, knowledge of career possibilities and opptesiand supportive

orientation into careers.
X Individual motivation and values.

As can be seen across this study, these factors variously shape and influence the entry of
young skilled professionals into the biodiversity sector, and combine in variggsovshape

their transitions from HEI to workplace. The study has also shown that paying greater
attention to the range of factors shaping successful transitioning could potentially facilitate
easier entrance and transitioning into a sector that haxmessed demand for the two

scarce skills which are the focus of this study.

Overall, the study shows that transitioning is an important emphasis for research into supply
and demand, and that supply and demand analysis involves more than simply identifyin
what courses are on offer, and how many people are needed in the $émiothey make

their way into the sectds equally important in supply and demand research. This study has
shown that an ecosystems approach to supply and demand researchpondstiavith a

critical realist analysis of generative mechanisms shaping emergence into the sector can
potentially provide more nuanced research tools for supply and demand research focussing
RQ VFDUFH VNLOOV WKXV KHOSL &iktsauhd sc@rcaskilld ipitheQ R Z O H
biodiversity sector. While this study was not able to focus on all universities and all
graduates making transitions into the sector for these two scarce skills, it was able to provide
a distinct understanding of thepgly and demand factors influencing the two scarce skills

under study. However, additional research could be done, which | now reflect on.

6.11 Recommendations for further research and critical reflection on the study

Recommendations for further study mesvident throughout the interviewing process, with
several of the participants calling for a moredapth investigation of one or both of the

scarceskill occupationsunder review This was summarised in analytical statement 3:
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Factors specific to higheducation institutions impedes the supply of scarce skills. The need
for further research on scarce skills and the supply thereof via higher education institutions,
was derived from comments made by a number of the participants. However, financial and
research support factors were identified as constraints to the further development of such
research in this study, and as reported on in section, 4.%ds only able to work with a
limited number of HEIs, and scarce skills. A longitudinal, and more exgassidy on this

topic could be conducted at a PhD level, over a specified timeframe.

Certain obstacles were encountered during this research. The study had initially sought to
focus upon wetland ecologists and wildlife veterinarians; however due toultifs in
locating wetland ecologists, | had to broaden the scope of research to focus on freshwater
ecologists, a group which included wetland ecologists. Methodological limitations are

explained in section 3.9.

Additionally, the time constraints assat@d with a maste§ study determined the number of
participants and the depth of analyg\s. has been suggested, there is scope for research to
probe deeper into supply and demand issues associated with one or both scarce skills, perhaps
at a doctoral leel. The aim would be to track individuals during their tertiary education
careers and into their transition to the workplace, allowin@gforore extensive examination

of theinhibiting factors identified during this study.

| also recommend the approaah researching scarce skill supply and demand issues for
application to a wider range of scarce skills in the biodiversity sector (outlined in the
GreenMatter Scarce Skills ListsANBI & Lewis Foundation, 2012as this research has
shown that the two scarcskills under study have diverse factors enabling and constraining
them which need to be fully understood in order to respond to the scarce skill demand in the
sector. There are also similarities that were found across the two scarce skills and further
aralysis of these in relation to other sets of scarce skills could help GreenMatter to refine
BHCDS interventions in ways that could target more generic issues (e.g. funding access) and
more specific issues (e.g. registration support for specific counailspecific career
guidance support). Critical realist analysis of the generative mechanisms can potentially be
helpful for informing more generic responses via the BHCDS (as Danermark et al., 2002
suggest it is possible to generalise from the level ofntieehanism), while analysis of

ecosystemic factors at the micro and to some extent the meso level can help to inferm skill
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specific responses in the BHCDS; thus the methodology used in this study can potentially be

useful for further development of the BHSxnd for skills planning more broadly.

6.12 Conclusion

This study was based @m attempt to understatioe supplyof and demand for scarce skilled
biodiversity professionals to the biodiversity sector and investigated factors enabling and
constrainingthe transition of a scarce skilled biodiversity professional from their higher

educationinstitutionto the workplace.

It comprised of two individual case studies of scarce shifislisted by the biodiversity

priority scarce skills list(SANBI & Lewis Foundation, 2012and supported by the National
Environmental Management Act, the Biodiversity Human Capital Development Strategy, the
Environmental Skills Strategy for South Afa and the National Skills Development Strategy

,,, 7KH VWXG\ LGHQWLILHG WKH HQDEOLQJ DQG FRQVWUL
views of their transitions into the workplace. This research aimed to provide new knowledge

and insights pertainingp the transitions made from a higher educaiistitution to the

workplace by the following groups:

- Biodiversity professionals and graduates,

- Higher educatiomnstitutiors and their career centres

- Individuals advising within policy and governmentaldés/
- GreenMatter and the South African Biodivergigtitution

This was achieved through the nested case studies in which individuals within these two
scarce skill occupations were interviewed and some of the participants were observed in the
field. ThroXJK WKHVH PHWKRGY DQG WKH HPSOR\PHQW RI %UR(¢
theory, underlaboured by critical realisna greater understanding of a) the fact(@aiso

constituted as generative mechanisarg) b) the unique transitions of these individweds

achieved. 7TKH WKHRUHWLFDO HPSOR\PHQW RI %YURQIHQEUHQQH
underpinned by the philosophical underlabourer of Critical Realism and its principles of
stratified ontology, emergence and retroductive analysis. These principtesuiised to

firstly, further assist in identifying the causal mechanisms existing within the domain of the

real, which affected the transition of these individuals and secondly, to understand why these
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skills are identified as scarce. Arising from tipi®cess, a set of nine analytical statements

were drawn up with their emergent findings.

The findingsbelow are directly linked to thaine analytical statements drafted, and revealed
that the transitions of the individuals, although unique to each ipariic featured
commonalites ([SRVXUH WR ELRGLYHUVLW\ DW DQ HDUO\ DJH LQ
family or immediate friends, paved the way for the development of an interest or passion in
biodiversity @nalytical statement)1Experience gaed prior to entry into the workplace was
recognised as a strong enabling factor and in four of the cases this expeasnbtined as

a result of parental and family influencesélytical statement)5SHowever, the converse of

this also had an effeon the transition of an individual aride ramificationsof the supply of

the skill to the greater biodiversity sector. This constraint was identified as a particularly
troublesome one to graduates and had repercussions for the later entrance intoplaeevork

The presence or absence of a mentor was identified as being pivotal to the initial pursuit of a
biodiversity related career and it emerged that three types of mentor were present during the

different transitions.

Linked to support and mentoring w#se presence or lack of demaside or workplace
LQIRUPDWLRQ ZKLFK FRXOG IDFLOLWDWH DQ LQGLYLGXDOT
and recent graduates emphasised the role of their supervisory or peer mentors in the
identification of such iformation and pertinent opportunitiean@lytical statement)6 A

secondary suggestion was the strengthening of the relationship between the higher education
institutiors and the workplace, further allowing for the advertisement of such opportunities
(anaytical statement ¥ This in turn was influenced by workplace dynamics and how these
affected the demand for, and eventual supply of biodiversity professionals in response to the

need for specific biodiversity related skilln@lytical statement)7

Other factors relating to supply included human capital development strategies and structures,
such as bursaries, internships and career guidance, which were viewed as beneficial to an
LQGLYLGXDOYV WUDQVLWLRQ +RZHYHU Hidbiityof tieseUH FRQI
aids to all potential students rather than to a selected few. Furthermore, the recent
establishment of professional councils for the regulation and monitoring of biodiversity
professionals was viewed as a human capital developmergstrahich could both advance

and constrain biodiversity professionalandlytical statement )8 Finally the overall
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ecosystemic development of an individual had an effect on the supply of specific scarce
skilled individuals to the workforce, as this guid#ue individuals to follow specific

trajectories into the scarce skills in which they had been traamedytical statement)9

Thus, this study has identified and discussed the factors involved in the transitions of
individuals entering scare skilled piosns and from this, has derived appropriate
recommendations. It is hoped that that these findings could inform future developments and

research in the biodiversity field.
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Appendix A : Letter to the university

Environment al Learning Research Centre
Tel: +27 (0) 46 603 8390

Fax: +27 (0) 46 622 8028
20 February 2014

Dear Head of Department

REQUEST TO UNDERTAKE MASTERS RESEARCH

, DP D PDVWHUYV VWXGHQW DW WKH (QYLURQPHQWDO /HDUQLQJ 5H\
RhodesUniversity, Grahamstown. My study is investigating the transition of newdlified biodiversity
professionals from their Higher Education Institutions into the workplace, and | am doing a case study of
wetland ecologists and wildlife veterinarians. A tqualified wildlife veterinarians in this case study
completed their studies through your department in the past three years, | hereby request permission to collect
SDUW RI WKLV VWXG\TV GDWD ZLWK WKH VXSS Rl rRquast Xdoh @yHSD U W P
supervisor and contains more detail regarding the purpose and description of the research.

7R XQGHUVWDQG WKH FRXUVH FXUULFXOXP DV ZHOO DV VWXGHQWVT
or enable them as they dttheir careers, | would like to:

a) Collect documents relevant to the course curriculum (for example, course outlines, handbooks, assignments);
b) Conduct interviews (of 2@60 minutes duration) with relevant staff;

¢) Conduct one focus group interviemvith a group of 4+7 senior studentstpreferably those considering a
career as a wildlife veterinarian.

Participation in the study will be voluntary and all information collected from individuals will be done with
their informed consent. The reselarprocess will be guided by confidentiality, mutual respect and
anonymity.

| would like to propose the following dates to undertake my research at your instiitidvtarch to end of
April 2014.

Should you require further information about the studyeagpé do not hesitate to contact me at

Leanne.mckrill@qmail.cmln

Sincerely

Leanne Joy Mckrill (Ms)
MEd (Environmental Education) Student
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Appendix B: Participant letter

Environmental Learning Research Centre
Tel: +27 (0) 46 603 8390
Fax: +27 (0) 46 622 8028
PO Box 94, Grahamstown, 6140
E-mail: elrc@ru.ac.za

Dear Student

, DP D ODVWHU:-V 6WXGHQW VWXG\LQJ DW WKH (QYLURQPHQWDO /HDUQL
Rl (GXFDWLRQ DW 5KRGHV 8QLYHUVLW\ *UDKDPVWRZQ AKH VWXG\
investigation of enabling and con straining factors affecting the supply and demand of specific

biodiversity scarce skills to the biodiversity sector: Wildlife Veterinarians and Wetland Ecologists.

The study aims to uncover the enabling and constraining factors affecting the transition of

professionals in the biodiversity sector from their Higher Education Institutions to their places of

work, Research findings will be shared with the national GreenMatter programme and could provide

insight into the implementation of the 2010 Biodiversity = Human Capital Development Strategy,

with a view to addressing issues of the supply and demand of scarce skills in the sector.

Currently, | am identifying potential research participants who are  currently studying to become or
enhance their skills as wetland ecologists and wildlife veterinarians. As you match this profile, |
would like to ask if you would be willing to participate in the study. | would like to conduct an
interview with you pertaining to your skill, the transition experience.

Your participation is voluntary, that is, you have the right to withdraw from the study at any time
during the research process. Your case study in the research report will be entirely anonymous and
any information provided during the research will be securely stored and kept confidential. | will
share the findings of this study via email or per telephone should you be interested. Any further
queries or information can be obtained from myself, Leanne Mckrill, via email:
leanne.mckrill@gmail.com |or telephonically on 0824747127

Your signature below indicates that you have read and understood this letter, and are willing to
participate in the study. If you are not willing or able to participate in the study, please let me
know accordingly via email.

Thank you in anticipation,

Leanne Mckrill
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CONSENT TO PARTICIPATE IN THIS MASTERS CASE STUDY:

Your Name: Signature: Cell:

Email Address:

Date:
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Appendix C: Ethical letter of consideration
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Appendix D: WOC610 Course Outline
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Appendices D 2: Centre for Wildlife Studies Pamphlet
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Appendix E Newspaer article the Value of Game
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Appendix F: Document Log A tWildlife Veterinarians

Code DOCUMENTS DATE OF WHO PRODUCED TYPE OF MAIN CONTENTS VALUE OF THE

Document PRODUCTIONS THE DOCUMENTS DOCUMENT OF DOCUMENT DOCUMENT TO

Number THE RESEARCH
TOPIC

Dwv1 Wildlife ,Ostriches 2014 The University of Prospectus and Cours| Course outline and Layout of the
and Crocodiles, Pretoria Outline expectations WOC610 course
WOC610 Course
Prospectus

DWV2 Centre for veterinary | 2014 The University of Pamphlet Pamphlet othe Outlines the focus on
wildlife studies Pretoria courses on offer at the| Wildlife at
pamphlet Centre for veterinary | Onderstepoort

wildlife studies

DwWV3 Newspaper Article: June 15, 2014 The Cape Times : Newspaper Article Newspaper Newspagr article
Breeders sink teeth Business Times pertaining to the Game
into profits industry

Dwv4 Monitoring charts 2014 Unnamed Marine Veterinary Monitoring | Used for animal Provide an outline to

Institution charts patients the daily tasks of the
veterinarian.

DWV5 Online Atrticle for 2014 Wildlife Ranching Online Article Online Article Regarding the current
WRSA regarding South Africa legislation pertaining
drugs legislation to the usage of

dangerous drugs

DWV6 South African September 2013 South African Online Newsletter Newsletter Detailing the drugs
Veterinary Council Veterinary Caincil legislation and court
Annual Newsletter case with WRSA

DWV7 The Philosophy of Not stated Given by Prof R Handbook Background Outline of

wildlife management
(Conservation and
Preservation)
Chapter 13

Burroughs

information on the
management of
wildlife

management of
wildlife preservation
and conservation.
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Appendix G: Document Log B + Fresh Water Ecologists

Code DOCUMENTS DATE OF WHO PRODUCED | TYPE OF MAIN CONTENTS | VALUE OF THE
Document PRODUCTIONS THE DOCUMENT OF DOCUMENT DOCUMENT TO
Number DOCUMENTS THE RESEARCH
TOPIC
DFE1 Ground Truth 10 April 2014 Ground Truth Advertisement Advertisement of a | Availability of
Wetland Scientist Wetland Company Job specific skill
Advert
DFE2 Honours in March 2013 Prof F Ellery at Course outline/ Prospectus of A course related to
Environmental Rhodes University | Curriculum Honours in the sarce skill
Water Managemnt Environmental
Geography management course
Departments of Rhodes University
Geography and
Environmental
Science Course
Outline
DFE3 Geography Degree | 2012 The Geography Course Curriculum | Prospectus of The foundation
outline( Rhodes Department: Outline Geography course for
University) Prof F Ellery at Undergraduate undergraduates
Rhodes University Rhodes University
DFE4 Prospectus of 2014 The University of Prospectus Outlines of the Provide an outline tg
Faculty of Stellenbosch courses within the | the undergraduate
AgriSciences AgriSciences faculty| and postgraduate
course, including
focus on freshwater
systems.
DFES5 Advertisement for | May 2014 South African Advertisement Advertisement for a | Availability of the

Project Manager for
Working for Water
and Working on
Land Project

National Parks

job for a fresh water
consultant

scarce skill
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Appendix H: Outline for Water Management course at Rhodes University
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Appendix I: Outline for Conservation Ecology Course at Stellenbosch University
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Appendix I: Outline for Conservation Ecology Course at Stellenbosch University Pg

225



Appendix J: Advert for a Fresh Water Ecologist
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Appendix K: Examples of aninterview Schedule Working Professional

Interview Schedule

Name of University :

Department
Interviewee no.:
Position

Time of interview:
Date
Introduction

My nameis Leanne Mckrill, | am a Masters student at the Environmental Learning Research Centre at
5KRGHV 8QLYHUVLW\ *UDKDPVWRZQ , DP FRQGKEWLQJ D ODVWH!
investigation of enabling and constraining factors affecting the supplgieandnd of specific

biodiversity scarce skills to the biodiversity sectoildlife Veterinarians and Fresfater Ecologists.

Purpose

| would like to ask you some questions about how you have found or envisage the transition between
your specific HEI andhe workplace(to be) and the factors that have affected (constrained or enabled)
your transition. The aim behind the study is to uncover the enabling and constraining factors affecting
the transition of Biodiversity professionals from their Higher Edundtistitutes to places of work,

also referred to as their occupations. Through this research insight will be provided to the Biodiversity
Human Capital Development strategy (BHCDS, 2010) as well as the GreenMatter programme, in
order to address issues ddnsition and scarce skills within the Biodiversity Sector.

Motivation

Through the information | obtain through interviews and observations, | hope to add to the current
knowledge and assist in addressing the challenges and opportunities facing btggiveisssionals,
such as yourself.

Time line

The interview should take approximately 45 minutes of your time, | thank you for your time and value
your input.

Questions:

Please let me begin by asking you to tell me a little bit about yourself. (Belagyuidedine

of what to emphasise)

Please tell me briefly about the following:

-Background (family, home etc.):

227



Currently employed individuals

Current status of employment and position.

Years in the job?

What were you doing prior to this job? (8ying/ Intern/ Basic job)

If you were to look at your skill set you gained from University, which skills do you feel
utilize most (I will explain Critical skillsParticular operational and generic skills)

Transitions:

X What is your initial feehg about the transition/ progression from HEI to workplac

do you feel optimistic or pessimistic about the experience?

X Why do you feel this way?

x How do you feel the university prepares you to enter the workforce?

x Do you have any examples of waysvhich the universitdoesprepare one to enter

the workforce?

x Or any further examples of where a universityld (Further)help prepare you to

make this transition?
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x Do you have any ideas ¢vow you coulgrepare yourself to enter the workforce?

Supply and Demand for your skill And its scarcity:

X Why did you choose to pursue this specific career?

x [ How did you decide or move into this field?

X What do you know about the supply or demand of your specific skill into the
workforce?/ What do yoknow about the availability of your specific occupation in

the current workforce?

x How do you feel about the field you are going into or are alreadig ithere a

demand for the job?

x If there is a demand, why do you say so?

X ,I| WKHUH LVQS$ays@K\ GR \R

x Do you feel this is a relatively simple career to enter into?

X Have you often seen posts advertised for your specific line of work? If so, where

x If not, how did you come to find out about this post?

x Further thoughts/ contributions
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Constraining Factors affecting the HEI to work transition (Individuals within
the occupation)

x Themes are: (Migration, affirmative action, location, finances, experience)

X Have you faced any adverse or constraining factors in your transition from your
to workplace.

X

X What would you say could be a constraining factor that majorly impacted your
transition.

Enabling Factors which have helped your transition:

(Themes are: Education at HEI, internship, experiential learning/ volunteering, contact
anetwork)

During your transition from HEI to your current or previous job, can you recall factors
having enabled or helped you to make this transition a successful one?
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Appendix L Examples of aninterview Schedule: Curriculum advisor/
Lecturer

Interview Schedule

Name of University :

Department

Interviewee no.:

Position : Lecture/ Curriculum Advisor
Time of interview:

Date

Questions: Curriculum Advisor/ Lecturer

Please let me begin agking you to tell me a little bit about yourself.

Questions specific tGurriculum advisors (c )/ Lecturers (L)

X ( ¢/ L) -how many wou you say your department ersgler year?

X -(c /L) inthe years that you have been at this HEI, how many studeetgbae on
to specialize in WV/ WE?

X (c /Lywhy do you think that is?

x -from those who initially start out as doing a BSc Vet/ Bsc Ecology, who progress to
specialism in Wildlife veterinarresh Water Ecology{Hydrology)? And why so?

x (c/L)/H &M - How can one progress to specializing in the WV/ WE course, is this

based on marks or is it individual choice?
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X

Do you feel there are enabling or constraining factors present at this level, which

could ultimately affect the numbers of students entering thiedietork?

x -if so, in what way? And if not, why?

Supply and Demand for yaur skill and its scarcity:

X What do you know about the supply or demand of your specific skill into the
workforce?/ What do you know about the availability of this specific occupattbe
current workforce?

x How do you feel about the field your students are going into or are alreaddy in
there a demand for the job?

x If there is a demand, why do you say so?

Xx ,] WKHUH LVQITW ZK\ GR \RX VD\ VR"

X Further thoughts/ contributions

Transitions:

x How do you feel the university prepares students to enter the workforce?

x Do you have any examples of ways in which the univelségprepare one to enter
the workforce?

x Do you feel that your previous students/ alumni remain relatively close to tife HE

X Are posts and or opportunities advertised through this medium? (For current and
past students)

Constraining Factors affecting the HEI to work transition

X Are you aware ofiny adverse or constraining factors in the young professional/

DOXPQLTV urd @ YIEIMowWarkplace.
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X What would you say could be a constraining factor that majorly impacted their
transition.

Enabling Factors which have helped students/ young professionals transition:

(Themes are: Education at HEI, internship, experientiahilegt volunteering, contact within
a network)

$UH \RX DZDUH RI DQ\ RI WKH DOXPQLYY UHVSRQVHY UHJDU
assisted them in to making this transition a successful one?
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Appendix M: Examples of aninterview Schedule: Student participant

Interview Schedule: Student

Name of University :
Department

Interviewee no.:

Position : Student
Time of interview:

Date

Questions:

Please let me begin by asking youeib me a little bit about yourselgelow is a guideline of what to

emphasise)

Please tell me briefly about the following:

-Background (family, home etc.):

-Educational Background and funding

Current Course _(Education level)

-Previous Courses take how did these allow for your progression from yout degree to

your second or current degree?:

What motivated you to pursue this course and not another?

Did you perhaps have a family member or mentor who did this course or went into this

professon?

-6WXGHOWTV SHUIRUPDOFH LQO WHUPV RI PDUNV EX
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general overview)

-Supervision, do you have a supervisor? Do you think they could help you with this

transition?

-Status of UniversityOperational, TraditiRO DO 8OQOLYHUV LW\«

-Location

Transitions:

x What is your initial feeling about the transition/ progression from HEI to

workplace, do you feel optimistic or pessimistic about the experience?

X Why do you feel this way?

X How do you feel the university ppares you to enter the workforce?

x Do you have any examples of ways in which the university does prepare

to enter the workforce?

x Or any further examples of where a university could (Further) help prepa

you to make this transition?

x Do you have ag ideas on how you could prepare yourself to enter the

workforce?
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Supply and Demand for your skill And its scarcity:

X Why did you choose to pursue this specific career/ course?

x [ How did you decide or move into this field?

X What do you know abouhe supply or demand of your specific skill into th

workforce?/ What do you know about the availability of your specific

occupation in the current workforce?

x How do you feel about the field you are going int@s there a demand for

the job?

x If there is a demand, why do you say so?

X .| WKHUH LVOTW ZK\ GR \RX VD\ VR"

x Further thoughts/ contributions
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Appendix N: Excerpt from an Observation Schedule

Research Observation Diary: Private / Welfare Wildlife Vet

Individual 4: Dr Breed (DB)

Case $udy: Wildlife Vet

Date 11 June, 16 June, (20 Jurs=tond visit) 2014.

X Notes: DB had started out as a hormal vet, with an interest in wildlife due to her background
+in the agricultural and hunting fields.
X She completed his BSVC in 2006 at Onderstepsbe has been doing her Masters through
the University of Edinburgh, which is focussing on wildlife, it is here, furthermore that she
says her passion for wildlife has been supported.
Works at a mixed practice, DB also has signed a contract (recentk) iWKH 3 +XPDQ DQG
Wildlife Organisation, as the chief veterinarian. This is a welfare based organisation, which

X

deals with the monitoring and health of the baboons within the Cape Peninsula.
3'DUWLQJ LV DQ DUW« QRW D VFLHQFH "~ "%

Day One:

Date & Time Activity Reason/ Explanation

11 June : 08:13 | waited to meet the DB, | had arrived at 07:50
and the practice was closed until 08:00.

08:13 Met DB and her assistant, Thea (T), and Groen| DB had explained to LM that she feared that the owls
Zulelwa (Z). DB was fixing a barn owl, which sh| were being poisoned, as this was the third from the s
explained was onef the three which had come il reserve. And that they had all died within a matter of
from the Koeberg Nature reserve (A close by | days. She used he backgrdun basic toxicology
reserve to the practice). DB was mixing catfood| (poisons knowledge) to treat the bird, as charcoal asg
(specialised diet) and charcoal, in an effort to | to remove poisons from the system of an animal/
VWLPXODWH WKH ELUGYV ER| FUHDWXUH «
toxins. DB explained how animalsue die really
quickly when stressed, especially wild animals.

08:20 DB went to collect a syringe and the relevant | Antibiotic and cortisone were placed in the syringe.
medicine to inject the owl. During this, she DB | Neurotoxic to do with the nervous system.
showed LM a pce of yellowed baboon liver, DB explained to LM that through adequate support of
which had been collected via a post mortem of { animal in a fragile state and with an unknown illness/
dead baboon, and from this, DB explained, they sickness, the animal can pull dugh/ survive.
she and her colleagues within the baboon
management programme/s were hoping to
determine the cause of death and the health sta
of the animal.

08:35 +09:10 DB spoke to LM about the lack of conservation
orientated wildlife veterinary jobs, in comparisor
to the game capture companies offering jobs to
young wildlife vets. Or in comparison to those
wildlife vets who go into the prate wildlife
industry, which can include game capture.

09:21 LM and DB began their interview

09:50 DB was called into to do a consultation, with a | DB explained that it could not necessarily be epilepsy
Dachshund (dog) which had suspected epilepsy this would have been evident from a younger age, als
DB invited the client and her dog into the that the dog would not necessarily have fits (suddenly
consultation oom, where she, DB, inserted a afternever having had fits in the past.
thermometer into the dogs rectum. She (DB) wg DB stated that she would draw blood from the dog, sk
taking the general temperature of the dog, to would be looking for the presence of: White blood cel
investigate if it had an abnormal temperature. O glucose level and signs of meningitis in the samples
WKHQ SERXQFHG WKH VSLQH| taken.

WKH VSLQH DQG 3ERaQFHe G~
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spine, checking for irregularities within the sping
cord.. often seen in longbacked dogs and animg
DB asked the owner about the history of the do
whether it had, had diarrhoea, dog then defecat
on the table. (Owner said, no, the dog hat), the
dog exuded exceptionally nervous symptoms al
even tried to bite the vet, when DB placed the d
RQ WKH IORRU DQG ZDV WHYV
front and backlegs.

DB then stated that she would prescribe some
antibiotics for the dog, to seetifat would not
make a difference and fight any infection the dg
might have picked up.

DB gave the dog an anti inflammatory, as whe
she had palpated the dog, she felt an abnormal
LQ WKH GRJTV QHFN FORVH
two vertebrae).

DB injected PETCAM (Antiinflam) into the dog.
DB also suggested through investigating the
symptoms of the dog, that perhaps it had Addis
disease

"% VXJIJHVWHG WKDW [D\V RI
at some stage, to further investigate the foreign
body she hatbcated , previously mentioned.

'% VKRZHG WKH RZQHU KRZ \
with the paws as it tried to get onto the table, th
one paw on the right hand side laggethich
indicated a nervous condition.

DB explained that neck xrays were difficult to d
as the dogs often moved around and therefore
difficulty in obtaining such xrays.

Addisons disease is ked to the under secretion of
Cortisol into the body (Natural secretion) it is the

opposite to Cushings disease, whereby the endocring

glad oversecretes cortisone.

10:17

Consultation finished

10:21

DB went onto consulting a large Labrador, whic
had sigs of lethargy and possibly kidney issues
DB said that the dog only being three years old
was young for a degenerative kidney disorder g
said it could have possibly damaged the kidney
it was a hereditary condition.

DB spoke to the owners about thendition and if
the dog had eaten or thrown up any food it had
eaten the owner answered that the dog was not
eating and had not eaten in several days, DB
bounced the dogs back, palpated the trunk and
abdomen of the dog. DB then picked up and
flicked the trermometer, and proceeded to inser
the thermometer into the rectum of the dog. Thi
ZDV WR WDNH WKH GRJTV RY,
DB checked the temperature and then cleaned
thermometer.

'% FKHFNHG WKH GRJTV KHD
stethoscope, after whichea requested that she
keep the dog in at the vet, under observation.
She informed the owner that she wanted to
perform an ultrasound scan to observe or try to
SLFN XS DQ\ LUUHJXODULWL
NLGQH\V 6KH WKHQ VDLG JR
owner who left and then moved the dog through
a holding cage. In order to perform the scan latg

10:30

DB finished the consultation

10:37

DB went to conduct some research on her
desktop, she had received a call from a concer
RZQHU ZK&ikWspedadly eaten a portio
of Fluetex, a flue tablet for humans, which

** DB stated to LM that it was often problematic for he

to access relevant wildlifesearch online, as the
available knowledge was either on cases within a

confined environment like a zoo or a breeding facility,
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contains Paracetemol, which is lethal to cats.
DB further looked up Charcoal as an activator.

LQ JDPH FDSWXUH DQG SULYDW
enough based on pure conservation medicine.

10:38 10:45 DB called thecolleague who had referred the DB Had had the dog referred to her, due to the adeqy
Labrador case to DB, to discuss the general machinery being present at this practice.
prescan findings and the information provided t{ DB obtained more history from the other vet, who wa
her by the owner. WKH GRJYV UHJXODU YHWHULQD
DB said that she would perform a scan, over th
kidneys and over the bowels/ gut, incase she cq
find any foreign bodies or irregularities.

10:40 £11:01 Continued on with part of thaterview with LM. | DB informed LM that some sedatives can make a dog
Until she (DB) needed to conduct the scan. with organ issues sick, or more sick, and that one neg
DB then went to give the dog a sedative, to mal to be careful when administeg such medication, for
him drowsy and able to bring him into the surge incase it has an adverse affect.
in order to scan him. 7KH PHGV VKH XVHG ZHUH .HWD
DB went to fetch the ultra sound machine. DB | usually she would use Dormitol.. but as mentioned
then went to collect the modrowsy dog from the | above, there can be issues with this.
holding cage
DB and LM hoisted the large dog onto the table|
and then DB went to get the clippers.

11:01 DB shaved the flanks of the dog and then reach The shaving of the flank is for easier movement and
for theKY jelly, which she spread over the now | access of the scanner across the abdomen.
shaved flank of the dog. The importance of this move (Spreading ky jelly), is tg
%HJIJDQ VFDQ VKRZHG /0 WKH ensure the longevity of the equipment withich the
how full it was. vets work. DB informed LM that this specific ultra
DB went over the kidneys a number of times. | sound, was originally one for larger animals and had
DB stated that as she could not see both kidney been brought across to this specific practice.
accurately, she would need to sche btherwise /0O DVNHG LI '"% ZDV WDXJKW KRZ
of the dog, but also said that she was wanting t{ hair at university, DB said that this waskill she had
SODFH WKH GRJ RQ KLV EDFI self taught and gained through work experience.
abdomen fully.

DB then shaved the rest of the abdomen/ trunk
area and

DB reached for a suppeffsee drawing in book),
to place dog upon this.

DB, LM and the Vet Tech Jaena? Lifted the dog
onto the frame.

11:20 DB froze a section of the scan and grabbed a p| She needed to take measurements to see what the
of paper and pencil, with this, she then recordeq differences were in the kidneys, if any at all. This cou
the sizes of the two kidneys, length, breadth an( affect the overall functioning of the kidneys.
circumference. DB scanned frdmR and in
small circular motions, over and over the kidney
6KH VPHDUHG PRUH .< MHOO| DB informed LM that it was important to measure the
and began again.She depressed the probe with kidneys, as this could adversely affdut kidney
medium pressure over the abdomen. Db froze t function, as well as excessive or decrease in enzyme
screen again, again she took measurements of| secretion could affect the functioning. ** drawing in
kidneys. book.

11:52 Finished the scan. LM, DB and Thea lifted the q DB stated to LM that there was a discrepancy betweg
off of the table and onto the floor of the surgery| the sizes of the kidneys, one was 6.5cm in length, wh
so he could wake up. Dgave the dog some the other was 8.4cm.

Antiseed (?) as a waking up drug.

11:58 £11:59 DB phoned her colleague and informed her of t| DB informed LM that if the kidneys had acute damagg
findings like acute renal failure it would be a more positive
DB logged onto Microvet, the practice software, outcome and she would be able to presanileéication
where she entered the procedures conducted u| and specialised diets for the animal. However, if after
the dog. the blood tests had come back and the dog had chro

renal failure, the options were both limited and
expensive.

12:10 £12:15 DB had her third consultation for the day, wherg

she saw amall dog for its yearly vaccinations ar
a check up. DB took her stethoscope and place
onto the dog, listened to its heart and then took
temperature. DB then prepared a vaccination fq
the dog. And was speaking to the clients about
howdogsread @ H DQRWKHUTV ERG
however sometimes that one could have a dog
which was oblivious to body language and then
that was often when fights broke out between

dogs. DB injected the dog and the dog who wag

DB explained to the owners, that the dog could pick y
on their tenseness arttht in a situation like that it was
best to stay calm.
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not expecting it let out a yelp, the owners vgut
a fright then rushed at the dog and therefore he
the dog became anxious for the next injection.
The consultation then finished and DB went to
FDOO WKH /DEUDGRUYV RZQH

12:30

7KH ODEUDGRUYV RZQHUYV FI
DB then spoke to them about the prognosis of t
dog, who had since waking up from the sedativ
become lively and pulled the owners out of the
vet- eventually. DB informed the owners about
$GGLVRQYYV GLVHDVH DQG L(
kidney. What DB said had further worried her w
the lack of urine from the dog and the possibility
of a secretion of cortisone or lack of secretion o
cortisone mto the bloodstream. The Labrador an
his owners left shortly thereafter.

12:32 12:35

The owl began to move, so DB went to check u
on the owl.

12:32

A client came in to check about feral cats she w
feeding and the spaying and or sterilisatid
these animals.

12:36

DB gave the owl more charcoal and cat food
mixture. LM assisted with holding the owl. Then
DB placed the owl back into the cat box.

12:42

A Samoyed dog came in with its owners, it nee
a deflea product. DB then assisted thners with
putting a deflea product on the dog.

13:20

Interview continued.

Interruption at 13:3813:42, Telephone call abou
the earlier Labrador patient. DB then went to
consult with the assistant (Thea) about an anim
patient.

DB then showed LM aadvert for a wildlife vet,
that DB had obtained from the SAVA wildlife

group.

FINISHED for day 17:46
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Appendix O: Excerpts from interview transcriptions: a) Mrs Joubert
b) WOC610 Focus Group

Timespan

Content

LM : As | said, | anmjust going to ask a couple of questions to you, (um), cany
let me know a little bit about yourself? As in, where you have studied, the
background, your educational background, the course that you are doing, thi
that?

RJ: Ok,(um), so | dican Undergrad at the University of Kwa Zulu Natal, in
Environmental sciences, so | did a programme degree, it was called life scier
stream, so it was a mix of chemistry, geology and (er) geography subjects , (
biological sciences, so more of a brogdite general degree... and then.. am |
going to fast? (laughs)

LM : Its cool, | am kind of typing along with you, as, as you are (um) you are
speaking and then also just kind of making notes as well. Ya, sorry, carry on,

RJ: (um) And thenn honours | did, | sort of specialised more in the ecological
of things (um), so | did ecological sciences, and my honours project was in fg
fragmentation, and the effects of that on tree species diversity, (um) so that v
Pietermaritzberg, lu still was based at UKZN in Howick college, and then |
continued from there to do a Masters in, with Fred Ellery, in Wetland
Geomorphology, so | studied a wetland called Wakkerstroomvlei in Mpumala|
province and just looked at the Geomorphologicalutian of the wetland, so wh
are the geomorphological controls of the wetland, (um) and so that was sort
emerging theme of the thesis and then | kind of moved to Rhodes (um) prett
because of Fred (Ellery) and his influence.

LM : Alright..

RJ: So he, had moved here about two years before | had finished my Master
he invited me to come here when | finished and go on a field trip and help hir
with a student field trip to the Baviaanskloof catchment and | really enjoyed
Rhodesand Grahamstown, and | thought that the catchment, just looking at t
catchment and some of its issues and the beauty, also, the beauty of the cat
really wanted to stay and study further and (um) and | also had done a bit of
lecturing at UKZN ad | really enjoyed the whole teaching side of things and s
discussed that with Fred and he said, well if you want to get into teaching at
University level, you need to have a PHD, so it was one of the reasons that d
me to want to study further, ysg the current study is its also geomorphologica
based it's studying or researching the drivers of erosion in the Baviaanskloof
cathcment and trying to evaluate the methods that are applied by the Workin
Wetlands programme in wanting to restorettieformer wetland, floodplain
wetlands that once existed, so there once was a floodplain wetland, the river
it down cut through the wetland wetland became dried out and and spoiled t
landscape, so, so | am quite interested in evaluating #datinigues and whether
they are appropriate for this technique for this system based on research of
knowledge of how the system functions and how humans have impacted the
(um), and then hopefully that information, that critique could lead to furthe
improvement of some of the techniques of the way in which they approach (u
restoration of degraded wetlands and eroding rivers in (um) South Africa.

LM : Ya, that is actually really interesting what you are saying, because (um)
used to work foiorking on Fire, and although | did the media and awareness
of things, | was always very interested at the rehabilitation side, (um) post fire
things like that and where they got their information, because what you said t
or in that, was djte, quite a critical, quite a key area, in that each system is

obviously different and each area is different and it's, it is dependant on what
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been done to it before, that's then going to influence the plan after , (um), so,
that's really mteresting what you have just said there! But ok, ya, tell me a little
about sort of , yourself and your home and family, background, did anyone e
into the environmental side of things? Or was it you, that sort of took the lead

RJ: (um), ro, My Dad he worked initially for several years for the Department
Water Affairs (um) and He's now in mostly waste management and then he @
to his retirement he went into consulting, environmental consulting and he so
was basically just (umyriting EIAs (um) which he throughly hated , (um), but |
think (um..) and my Mom, she didn't, she didn't study, my dad sort of went tg
Masters level in a BSC degree and he studied fish spp in Lake Kariba, | think
was a, one, one influence on me viagto go into Environmental Science, but
folks are both very passionate about Nature and always had lots of holidays,
growing up (um) in Game Reserves, Hiking, (um), being kind of in the wild, |
up in the City, | mean | grew up in Durban and Elivin the city, but | always felt
connection to nature, really loved it and definately wanted to get into some ki
career that involved (um), either Conservation or (um) or just generally trying
help the environment and impacts on the environraedtits kind of changed, thé
was kind of my initial , you know, dream and as I've, | mean i've been in the
University system for a while now and I've done a bit of teaching stuff and |
realised now that | really am passionate about the teaching sidettingd gtudent
and young people passionate about learning about the environment, about ¢
issues about how we manage and address those issues, possibly, maybe sp
in restoration management.... so it's kind of, it has changed over time aaul),
think just the studying has helped me to realise that (um). Ya, so My Mom dic
study anything sort of ecologically related and she, she was a fund raiser, bu
she was always, she loved nature and (um) gardening and all that.. so ya..

LM : I was gonna say | also come from a family where it is also big into natur
necessarily my parents having done nature related jobs, but | do find that it h
fueled a lot of the passion, (um), that as | said, is actually quite interesting, yd
know that it's, it has brought you out and into nature and also the developmer
your passion, in teaching others, because essentially, | mena, there's the key
lot of the environmental, (tsk), getting the environment right, is through teach
others.. essentially. (um), ok, so you are currently doing your PHD and you d
both Undergrads at UKZN.

10

RJ: Yes, that is correct.

11

LM : (Um) | am just filling this in slowly, but surely... | am trying to find a few
wetland ecologists who have goneatingh UKZN, which is not a problem, but it
has been a lengithly process trying to get into UKZN itself.

12

RJ: It has, with the whole merger of the two campuses, The Howard College
Durban Campus and the Westville Campus, | think the whole Universitly wen
through quite a difficult process, restructuring and a lot of, | mean | noticed, W
was based there, a lot of the good lecturers were lost, People like Fred (eller
left because there were, not a loss in standards in teaching and posséstgtrese
standards, quite a lot of politics involved in the whole merger.. am not sure...
that is possibly why, why you are having difficulties....

13

LM : I need to interview staff and students who are there, in order to get a be
feel for whatthe curriculum is and how they have been taught and things like
(Explains how she has interviewed individuals from Stellenbosch and Rhode
how she found that there were difficulties trying to find individuals and then g
access to UKZN and @T)

14

RJ: What is the problem with UCT?

15

LM : Their Fresh Water Department has seemingly fallen away... and so | tha
Ok , well let me try and get hold of a few of the people, who, were involved w
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and | just keep coming up empty handechich is a little sad.. | mean this is all

data, but at the same time, when one wants to find out the particulars ... ya...
alright, moving on, sorry. What motivated you to pursue this course and not
another one, for instance?

16

RJ: (um), the PID or the Undergrad, sort of general environmental science?

17

LM : Lets look at the PHD,since | am concentrating on you being at Rhodes.

18

RJ: Ok, er, it is a difficult one, | think quite a bit of it was, | was quite unsure @
what to do after Masts, (um) | wasn't sure that | wanted to.. (um)... | mean |
definately didn't want to do consulting and | had experienced the whole teach
Masters level at University, and had enjoyed it alot, so | think alot of it was ag
that Fred gave me, butsal the excitement of studying, and something new,
learning possibly a new topic and developing my knowledge and my skills fuf
as far as the key aspects that drove me to want to do the PHD (um), so | sup
started out being that and now | reakgflike | want to try improve the way, in
which Working for Wetlands approaches restoration in South Africa, | think h
become more of like a driver of why | am doing it now. Whereas, when | starf
was for alternative reasons, (um) and to be hambeh | started | actually dislike
it, and thought "Shjo, i shouldn't be doing this, | should possibly be working o
doing something else, and I've already gotten into and started to enjoy the to
and, and so it has developed and changed and evolvetirogér.

19

LM : Ok, (um) have you spoken to Christo Marais , at all? Coz he...

20

RJ: I haven't... but | know him (um), but ya, no | haven't, | haven't spoken to

21

LM : Coz it would be (um), I donno | guess, | used to work quite aitbthim,
(um), and then with Guy Preston and them being some of the big head honcl
do with the "Working for..." Programmes , might be really good, after you ar¢
with your research.

22

RJ: Great! Thanks, that's a great suggestion.

23

LM : Alright , | have already asked you if any of family members were involve
something similar , but have you had any other mentors, perhaps, besides F
your Dad, who have done anything, you know , similar to this, that you aspire

24

RJ: Do you mean when | was growing up and developing my interest for Natt
and possibly environmental sciences or during my...

25

LM : Um, well essentially, what I'm, what I'm looking at is anyone else whose
given you sort of inspiration, perhaps someone whohayve worked with and as
said, you did mention Fred and your Dad, but anyone else who has done a s
course to what you have done or what you are doing now...

26

RJ: Off hand | can' really think of anyone (um), ya, | think definately my Dad

Fred has definately been very instrumental in my whole sort of... he taught m
my whole undergrad, my supervisor in Masters and he has definately influen
things... (um) ya | can't really think of anyone offhand. So...

27

LM : Ok, alright, (um) Ok(er) am just going through a couple of the questions
which we have kind of dealt with, what was your initial feeling, or what IS you
initial feeling about your transition or progression from University to workplac
Do you feel optimistic or pessintis about, about the move?
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Appendices O: b) Excerpt from interviewof WOCG610.

15 LM : Thanks very much for signing the paper here (refers to the Consent form, thanks ZG). U
I'd form a profile on all of you, so we will do this as a group. Sotwhkar are you all in?

16 Class 6th year.

17 ZG: If you ask us a group question like that, do you want us to initial it... because there are a
who hold another degree...(Myself, Kobus, Tiaan, Wynand, Rob, Henrik, Nadia, Carien..)

18 LJS: Behalwe ek (Besides mel).

19 ZG: We all have degrees, we studied previously.

20 LM : Ok, what sort of degrees?

21 ZG: Everyone has a Bsc in Animal Science and on, two, three, four of us have honours in Ar
Science.. (laughs).. and threerdars in Wildlife Management and one Agricultural Animal Scie
degree.

22 LM : And one Agric Animal Science degree.

23 LM : All through Onderstepoort?

24 ZG: No, All through University of Pretoria and University of Stellenbosch.

25 LM : My twin sister and both brothers went to Stellenbosch.. | didn't go. So the current courss
are all doing is the WOC6 1?

26 ZG and Class WO610.

27 LM : Excuse me, WOC610.

28 ZG: WOC (Wildlife, Ostriches and Crocodiles) , the 6 is 6th year, thedifates it is a semester
subject.

29 LM : You have all explained to me that you have all got different degrees, excuse me differe
undergrad degrees, all from University of Pretoria and One from Stellenbosch...

30 LJS: Onthou die een (Don't forgetdlone) the one who came from school.

31 LM : Ok, generally what motivated you guys to pursue this specific course, direction?

32 ZG: What, WOC? Or to be a vet?

33 LM : That and to be a vet, | suppose we can do thoseirtveocouple of sentances

34 ZG: | have always wanted to be a vet and ,ya, the wildlife, interest in it came in when | did m
honours and after doing Animal Science [ her bsc degree] | decided | could not do another y:
animal science and so got into Vet.. and it wasalmsly (obvious) to do the wildlife elective.. it W
a choice between doing wildlife or exotics and caged birds.. and who wants to do exotics anc
birds?! (Laughs).. I';,d rather do wildlife.

35 LM : So it is not necessarily based on marks whetbercan get into this course..?

36 ZG and Class No, it is an elective... so you choose between the two of them (electives) to ge
this. But To get into Onderstepoort is based on marks...

37 LM : That one | know....

38 ZG and Class That hapens to be why most of us got honours degrees before getting in here
(laughs!) Except for this clever one over here points to LJS.... She just got in

39 LM : So she just strolled in... hmmm?

40 LJS: Want Ek issie stupid jong.. (Becuase | am notidjugaid in jest.
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41 LM : Ok.... Alright..

42 LJS: Moet almal iets se? (Must each one of us sa something?)

43 LM : (Nods).

44 LJS: Studying vet.. well my Mom is a medical doctor, so | have always wanted to go into me
but I didn't .. I'mnot very attracted to people so, animals was the next best thing. (laughs). (U
and I've been exposed to the wildlife, well mainly not in South Africa, In Botswana and it's jus
interested me from the get go.

45 ZG: | think the whole thing is quitswayed between caged birds and fish (exotics), because its

46 LJS: It's either or...

47 ZG: It would have been easier.. it's an easier subject.

48 LJS: The caged birds and fish...

49 ZG: But if you don't have an interest in it...

50 LM : Then whats the point?....

51 ZG: Ya... What's the point....

52 LM : Ok...

53 ZG: And | also think that is why the wildlife class is a lot smaller... We were 50 people in the
wildlife class and the exotics class (Caged Birds and Ejotias 80 odd...

54 LM : Wow! So that's quite a popular choice....

55 LJS and ZG: Ya.. becuase they know it's easier.. you're gonna get asked past papers and ...
(Laughter from the class)

56 JW: (Um.) | also chose wildlife because | did my bars in Wildlife management ...

57 LM : Sorry you did your honours in....

58 JW: Wildlife management. Because | don't like domestic animals... (laughter from class). An
don't like monkeys and sh... so ya, that's .. that's why

59 LM : Ok...

60 HJ: KR...

61 LM : Say again?

62 HJ: HJ.. Wat moet ons se? (What must we say) hoekom het ons wildlife...

63 ZG: Hoekom jy het jy Wildlife gekies en veearts... (Why you chose wildlife and why vet)

64 HJ: I actually wanted to go and study Hee'n mens Vingered (Viticulture) and then | wanted tg
just animals so | changed over to the animal side of things and then | saw what the vets wer¢
was in the Animal sciences and | just thought ya that's what | want to do. And the other reas
wanted to be a vet was it is so a diverse thing.. you can really do a lot of stuff with it.. it's not
one thing, so you can spend less time...

65 LM : I'm quite enjoying your guys answers.. as there are none which are exactly the samesat
many... there's obviously a treand of having a passion for wildlife, but there's definately diffe
of areas and different places which people have come in from ..... Volgende (Next)

66 RF: (RCF): A bit generic, but veterinary has been ajpasfor as long as | remember.. discoveri

and playing with frogs and its.. | did animal science in order to get into veterinary and an hon
get in .. um wildlife.. | grew up in the Freestate and wildlife has always been a party of my lifg
hurting, shooting and fishing it has always been a part of my life... I've always had an interes
(Wildlife)... So | reckon that's why | went into it.
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67 HK: I've always had an interest in Animals.. but when | came to varsity | started in Actuarial
Science.. and then | wasn't enjoying it at all and then | had friends who were doing veterinary
science and so they were enjoying it and they let my interest peak.. and then | changed over,
veterinary science and I'm enjoying it now.. and then the whitddife thing, (I) always had an
interest in it.. | did a wildlife honours and wildlife management ..so really then, that's why | to
wildlife elective here.

68 LM : OK.

69 TC: Growing up I've always had exposure to animals and so | developesienpfas it and (..um).
my Grandfather was to a certain extent involved in Wildlife so, that (uh..) made me (uh..) get
interest in wildlife.

70 LM : Was he a game ranger or did he run a...

71 TC: He just had a small patch of land he kept game

72 LM : Ok...

73 ZG: Did he have Nyala... because now they are selling for R35,000! (Class and ZG laugh)

74 Class banters..

75 LM : alright..... (um)...

76 NJ: | also when | was growing up had a passion for veterinary science.. wembie@n animal
doctor .. coming from the Eastern Cape, Conservation is always intregued me, especially go
Addo alot.. (laughs..).

77 LM : Ok..

78 NJ: And since like school with the like the poaching (stuff) of elephants in the Eastern Qagle
the conservation stuff it has always given me an interest in wildlife.

79 CL: I am from Cape Town and Since before | can remember we went up to Kruger National
every June Holiday, since | have been very small and every year just beinigatheeally made m
want to be especially wildlife vet , um, | would love to go and stay in Kruger when | am finish
(Her degree)... so | think Kruger was one of the things that made me want to become a wildli

80 LM : Ok guys, (um..).. moving ahg.. so anyone who had a member of their family or a mento
is in wildlife veterinary or who has gone into wildlife veterinary... waits for reply...

81 Class Shakes heads in unison

82 LM : No.. ok.

83 LJS: Nee, ons is die Grondbreekers (Me are the Groundbreakers/ pioneers).

84 LM :ok...

85 LJS: Pathfinders... dis wie ons is... (That is who we are)...

86 LM : Alright you guys have a supervisor? Or not specifically.. or do you just sort of like... hov
it work?

87 ZG: Ourcourse is supervised by Dr Burroughs who you saw earlier today... well that wildlife
elective.. and he was our supervisor in our honours year as well... well for the BSC honours.
was quite a big link between a BSC to coming here and like doingilttife stuff. He's been reall
good, like he organises pracs and stuff for us on weekends to go out and work with vets and
go and stay on people's game farms on the weekend! (Laughs) .

88 LM : That's quite cool actually, we had we had auiestlike that at C.P.U.T. who would organise
for us to go hunting or fishing or whatever the case is.. or gun handling classes.. or...

89 ZG: Ya, Dr Burroughs is our person.. we do like darting pracs or like go to quarantine or ... ¢

the Zoo...
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90 LJS: Gaan Zoo toe.. (We go to the Z0o).

91 LM : Ya, coz | understand that the Pretoria Zoo is quite influential in practicals and things like
92 ZG and LJS: Ya, they are, we do quite a lot of stuff through them.

93 LM : Ok.... What $ your guys impression of how your transition is going to be?

94 Class and LJS Scared.... | think it is going to take longer than we think... Itis not going to be

walk out of here and you will be a Wildlife Vet.. it's gonna take some time.

95 ZG: Well there's a good indicator (I know we are not saying our inifials ZG), this past weeker
we went to a Wildlife Auction in Vaalwater and we were there for the day with the vet and ev
said himself, He's been in the wildlife industry fifteen years that it took him almost five years

normal mixed practice before he was able to work his way up before he was actually able to
wildlife work. Because you go into a practice like that and the vet that is already there obviou
chance are if he is in wildlife he wants to the wildlife work and you can't just come in there st
out of OP and be like "I'm going to all the wildlife work so you can now start doing cats and d
you have to actually work your way and prove yourself

96 LM : Ok

97 ZG: And alot of those game farmers , like those this weekend, those animals are being sold
ludicrious amounts of money, they won't just let a recent graduate from OP come and dart th
Sable Antelope, that cost a Millioand, they are going to want someone who has got a bit of &
behind them.. before they start letting people come and do what they want. You need to mak
name for yourself and you need to find somebody who is going to give you the opportunity tg
make a name for yourself. And if you talk to any qualified wildlife vet they will tell you that the
didn't start out.. they didn't walk out of OP and then they were a wildlife vet.. they we and Wy
were talking about it today, a guy you are going tdagim Motsumi, tomorrow or wednesday...

98 LM : Wednesday

99 ZG: But Doctor Dawid Pretorius, he took a student that qualified at the... last year James, He
working with him, Dr James Roxburgh...

100 LM : Ja..

101 ZG: But the two of them areaw doing wildlife and James is a new vet and he is still really gog
friends, but Dawid does all the big game like the Buffalo and the Rhino and stuff and James
to take what he gets and they are friends and the work like for the same comphayjusi goes
to show that you can leave with all the connections in the world.. but you have to make a nal

yourself.
102 LM : Oh ok.. | thought it was the other way around.. | thought James was Dawid's boss...
103 ZG: No, Dawid, Dawid is lile the practice owner, and James is (has) just recently started wor

with him. James qualified Last year...

104 LM : And when did Dawid qualify?

105 ZG and Class Oh a good few years back.... About ten years back... maybe more [ LM confirr
with Dawid that he actually only qualified in 2009, within the study's guidelines].. you'll have t
him.

106 LM : Oh ok...

107 ZG: But James is Much older because he did his Master's in Wildlife Management. Before h
into OP.

108 LJS: En hy doemogsteeds die donkie werk.. (laughs) (And he still does the dog/ donkey wor|

109 ZG: Exactly and that is how it is!
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AppendicesP : Excerpt from an Analytical Memo

Supply of Freshwater Ecologists to the field

|<Internals\Wetland Ecologist$SUN Students Lect Indi\Alanna RebeldA rebello>- § 1 reference coded
[100,00% Coverage]

Reference 1 100,00% Coverage

| don't know if I'd go back to South Africa straight away, but long term | definatahy to

be in South AfricaAs | am really, really passionate about my country, and (um) if | did a
post doc the research would be in South Afrigalike with my Phdcause I'm really , really,
| am an ecologist right so, | mean, so | know South Aficasystems

<Internal§\Wetland Ecologist$SUN Students Lect IndiMP Simaika Post Doc Researcher at 8DNSimaik
art 13- 8 3 references coded [100,00% Coverage]

Reference 1 100,00% Coverage

| actually think there is a sort of bottle neck and so | think there is a need for fresh water
ecologists...

Reference 2 100,00% Coverage

Yes, I'd say yes , online and in newspapers and a good example being the Sunday Times... er
sometimes you can finthese sorts of things on in Magazine Science and alsorts of...
sometimes you'll see Universities post for Fresh Water ecologists or aquatic ecologists and
even recently I've seen posts come directly through the grape vine, you know on the list
server, inour department.

Reference 3100,00% Coverage

For example, at the moment the Water Research Commission is looking for a research
Biologist, someone like one of their project managers in a climate change area, but still, all
aguatic obviously, as it the water research commission. They Posted it in the Sunday
Times, but not online... Strange. But | do understand, as they don't want too many people
applying and so they are looking for a particular type of person that would actually go out
and look atie Sunday Times... So they are almost restricting the inflow...

[<Internal§\Wetland Ecologist$SUN Students Lect Indiect K Esler SUN\Karen Esler 14 May 2014>8 1
reference coded [100,00% Coveshg

Reference 1 100,00% Coverage

But we have a kind of dual purpose, you know, although our undergraduate degree does
prepare the UGs for PG work, it is quite a vocational thing, so they can with an UG 4 year
degree go out and look for a job.

<Internal§\Wetland Ecologist$SUN Students Lect Indi\Linda Luvund\Linda Luvuno Inc Transcription201
2)>|- § 2 references coded [0,94% Coverage]
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