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Recycling, integrated pest management
and protecting wildlife at UCT:
a situational report for 2022

Abstract

The Khusela lkamva initiative #élhe University of Cape TowtJCT) seeks to

make the campus more sustainable, and to do this through collaborative research
and engagement with contractors, studerisd academic staff. This paper
reports on activities aimed at improving waste management and recycling (to

I mpr ov e nilddmifiodte theccmcular economy) and to introduce integrated

pest managemelitPM) so as to reduce the need for rodenticides and other pest
control measures harmful to wildlife. In 2022 the Khusela lkamva initiative
sought to raise awareness on campbsu the need for recycling, to monitor
recycling behaviour, to study biodiversity on and around the campustoand
engage with managers and contractors to promi®. We found some

I mprovement i n recycling behaviaur, b
economy was undermined by poor management of waste once it left the bins and
when it was collected by contractors. A surbggtudentsf biodiversity revealed

that there vas a rich diversity of wildlife on campus and also predators that could
potentialy be exposed to secondary poisoning from rodenticldefortunately,

despite aiming to improve IPM, UCT once again failed to change its pest control
contracts to facilitate | PM. UCTOs f a
unacceptable given its situah onthe urban edge of Table Mountain

1. Introduction

This working paper reports on activities by members ofKhasela Ikamva
initiative atthe University of Cape Town (UCT) tomprovewaste management

and protect wildlife. Khusela lkamva aims to prove environmental
sustainability on campus. This part of the project does so by focusing on recycling
I and importantontribution to the circular or green economy (Loiseau et al
2016) and reducing the need fanvironmentally unfriendly poisonThese
objectives are linked through integrated pest management (IPM) which seeks to



reduce food and harborage for pests, and thus reduce the need for rodenticides and
other poisons that pose danger for wildlife (Nattrass, 2022).

We begin with an updated audit external bins on University Ameie the main

t horoughfare on UCTO6s upper caflRds. OL
documented the history of recycling dCT and presented the results of an
interventionconducted in 2021 tanprove recyclingby introducing enhanced
signage on selected bins.thms update we document the results of a subsequent
audit ofthe samexternal pebble dash biread compare it tthe previous result

We alsoreport on efforts on the part of students from Michaelis School of Fine
Art to raise awareness about the problem of plastics and the need for recycling on
campusThe section on recyclingpncluds with some reflections od C T posr
recyclingrecordand hghlightsthe key challenge facing management: to improve
the management of recyclables once they have left the bins.

The key message from 2022 is that recycling behaviour has improved in that a
greater proportion of recyclables is going into the corbatt(though there is
room for further improvement on that score). However, this improved recycling
behaviouron the part of students and staff at UCT has, unfortunately, been
undermined by poor managementatUCT and iy T 6 s cangaxtordJ CT 0 s
wast management and recycling system has three distinct components:
1) cleaning staff must place the correct bin liners in the correct bins (tmlack
liners in yellow norrecycling bins destinefr landfill andclearbin liners
in green recycling bins destiddor the recycling yard)
2) people must place recyclables in the correct domat
3) contractors must take the clear b&gsrecycling, and black bags the
landfill site

As we show in this situational report, there have been some improvements in the
secand stagebut UCT still struggles at times to get adequate supplies of clear and
black bags to cleaners, and there are probably ongoing challenges in ensuring that
cleaning staff inside buildings are adequately trained and monifinediggest
problem, lowever, pertains to management failures after the bags are removed
from the bins, stored and then coll ect
that most of the waste ends up in landfillhis is obviously bad for the
environment, but it has also demtd UCT of revenue as the current waste
contractors pay a share of the income from recycling to UCT.

The Khusela lkamva project includes various student activities to promote
environmental awareness through student organizations such as the Green
Campuslnitiative and student projects in the Michaelis School of FineVdet.

briefly report on these initiatives as well as results from stulitged survey of
wildlife at UCT by the Institute for Communities and Wildlife in Africa (ICWild).



The survey showek that theres substantial biodiversity on and around UCT,
including owls genets, caracals, mongooses and domestic cats. All of these
animals run the risk of being exposed to harmful rodenti¢iaddsich is why IPM
should be a priorityUnfortunatelyi and despite significant engagement through
Khusela Ikamvdsee policy brief in the Appendix) UCT has yet to revise its
pest control contracts appropriately. This is a significant failiragnd fixing it

will be a key priority for 2023.

2. Bin audit: some limited signs of improved
recycling behaviour

The Khusela Ikamvaubbish audiisvery mucharb act i on r esear chi
what devel opment economi st Jean,toDr kze
pursue knowledge as a colleciveerddv or t o achi eve pract
2017: 48). Rather than research being a spectator activity, where research is
conducted oO0on peopl ebd, action researc
problems and their solutions (McNiff, 2017). This apgrc h ado-pts 0O
enoughd measur epr aaqtait de formdrik mana featibiees t
and practical gi ven constraints on (
requirements. The UCKhusela Ikamvaecyclingprojectfollowed this approach

in adoping simple methods and in engaging in collaborative research between
academics, studentand university support stafifhe small team could not
possibly monitor all bins, so opted to condudoiow-up study of the external

bins surveyed in 2021 to gah indication of whether behaviour had improved or

not. This targeted study was supplemented with analysis of overall recycling and
waste collection (and associated revenues from recycling) for UCT as a whole.

In 2021 theKhusela Ikamvdaeamcomprisedwo members of staff from Grounds

and GardengNoelene le Cordier and Reggie Maymamn academicRrofessor

Nicoli Nattras3 and an honours student in economRsef(lwe Mofokeng. That

team conducted audits of bins inside and outside buildings along ety
Avenue, the main throughfare on upper campus. The objective was not to
complete a full rubbish audit (in which every item, including food wiastally

be identified and weighed), but rather
evident o the part of those using the bitistollowed themethodology adopted

by Fritz et al (2017) in their study of a university in Texas, and Felske (2020)
who used a similar measure at a university in Missdurese 8idies counted
items to edtirmatyeldoqgrér eend di d not do
of waste. In the2021 UCT study, correct recycling was operationalized as the
percentage of recyclabitems(cans, bottles (plastic or glass), food containers and
other clear plastic items) thlahd been placed correctly in the green funeach

paired set of bindn other words, if there were 60 recyclable items in a green bin,



and 40 in the yellow bin, then for that pair of bins, correct recycling was
60/(60+40) = 60%see le Cordier et aR022for more detail)

The 2021UCT study explored whether there were differences between recycling
inside and outside buildings (there was not) and whether improved signage on
bins made a difference (it did not). tlme 2022 study reported belowg Khusela
Ikamva team comprising Noelene le Cordi@and Reggie Mayman from UCT
Grounds and Gardens, Kayleigh Comi®anielle du Plooy and Shahir Singh
from Michaelis School of Fine Art, and Nicoli Nattrassm iCWild conducted

an audit on 17 March 2022 of the 21 pairs of external bins (42 bins in total) that
had been surveyed on 17 August, 17 September and 28 Beptem2021.
Permissionfor the projectwas granted from the Commerce Research Ethics
Committeet

Table 1 presents the results from 17 August 2021, 17 September 2021, 28
September 2021 and 17 March 2022 for the 17 pairs of bins for which the
percentagef correct recycling could be calculated in each of the four atidits.

Table 1: Recycling (cans and bottles and food containers) in pebble-dash
bins prior to the intervention

Percent of basic recyclables in paired bins that were correctly placed medmebins

Std deviation: 0.19]
variance: 0.039

Std deviation: 0.127
variance: 0.016

17 August 2021 | 17 September 202] 28 September 2021| 17 March 2022
65% 58% 54% 70%
Mean: 0.648 Mean: 0.579 Mean: 0.543 Mean: 0.699

Std deviation: 0.295
variance: 0.087

Std deviation: 0.12¢
variance: 0.015

Obs: 17 Obs: 17 Obs: 17 Obs: 17
t-test of the difference between 17 Aug| t=-0.89
2021 and 17 March 2022 Ha: diffl=0
Pr(|T|>|t))=0.38
t-test of the difference between |t=-2.002
September and 17 March 2022 Ha: diff!=0

Pr([T[>]t])=0.05*

* Statistically significant at the 5% level

Table 1 shows that recycling performance declined in 2@Btugh not
statistically significantly)and that the result for 17 March 2022 vimetterthan

any of the results in 2021. The table shows that the improvement between
September 2021 and March 2022 (from 54% correct recycling to 70%) was
statistically significant at the 5% level. Ommossible explanation for the

! As there were no human subjects, research ethics approval was not required. We wrote to the Commerce Research
Ethics Committee and this was confirmiethe project was granted an exempti&x2021/04/00L

2|f the paired bins had no recyclables, the result for percent correct recycling was missing. The analysis in Table

1 includes only those 17 pairs of pebble dash bins that had valid data for all four surveys.
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improvement in recycling behaour is thathe 2022 intake of studentsasmore
environmentally aware than previous years. Anoffussible explanatiois that

we might be seeing the impact of new signage and better bins that were placed
insideUCT buildingsearlyin 2022 This might hae helped raise awareness about
recycling in general, and this effeghight havespilled over into improved
behaviour with regard to the older, external bins tio@mains to be seen whether

this level of improved performance is maintaiiieahd whethelCT can do even
better to improve performanagiven that 30% of basic recyclables atdl being

placed in the yellow bins destined for landfill

As noted above, the 2021 audits included an experimental design in which the
bins on University Avenue thatere studied in June 2021 were provided
additional signage (the large posters depicted on the bins in Figure 1) and
additional bins on University Avele were added to the sample but left
Quntreated (meaning no additional signage was provided). The esoit
subsequent audits indicated that there was no statistically significant improvement
in the treated bins andt best, providing additional signage had slowed the
deterioration in recycling performance in those bins (le Cordier,2G21). In

the March 2022 audithere was no statistically significant difference between the
treated and untreated biffsis probably indicates that the effect of the improved
signage as a nudge factor has worn off. This is consistent with the hypothesis that
there is a generally higher level of awareness at UCT about recycling in 2022
compared to 2021.

2.1 Bin liners

In the 2021 bin audits, researchezsorded \mether bin liners (black for yellow
bins, indicating that the bag should be senthwlandfill, and clear plastic for
green bins, indicating that the bsigouldbe sent to the recycler) were placed in
the correcbin. Our earlier study reported that there were management problems
because the bin liners were not necessarily placed in the correct bin.

This problem remained evident in the March 17, 2022 audit of external bins: only
one of the green bins had a @mtrclear liner. All the other bins, whether yellow

or green were given black liners by the cleaning staff. Figure 1 shows bins in a
food court area outside the library. It shows that the bins are overflowing

(inadequate for purpose) and that the greas bad the incorrect liner.

We investigated the issue and discove
supply of clear bin liners. While we understand the difficulty, the situation does
point to clear limitations to the existing system. When blaoKibers are placed

in green bins, then all the effort people have made to put recyclables in that bin
literally goes to waste as the bag is transported directly to landfill.



Figure 1: Green bins with black liners (incorrect).

Subsequent opportunisiizspection of binafterthe audit revealed thance the
supply problem had been addresgbd, external bins had the correct bin liners
From anecdotal observations, themeverthelessappeared to bepersisting
problems with bins inside the buildisgvhere black bin liners were often usad
green bins Investigation revealed that those ordering the bin liners were
experiencing supply shortages, but somanagersvere more proactive than
others in sorting out the problem. What was particularly conagmas that those
supervising bin management inside buildings appear never to have alerted the
recycling company or the refuse trucks or make appropriate arrangements to
ensure that recyclables were not sent incorrectly to the landidice is a clear

neel for improved management of cleaners working inside buildings.

3. Raising awareness about plastic pollution

The Khusela lkamva initiativen recycling in 2022ncluded student&ayleigh
Cornish, Danielle du Plooy, Shahir Smdrom the Michaelis school dfine Art.
These students participated in tiadbish audit and created an art installation to
draw attention to the problem of plastic waste (Fig))re

The installation, which adorned the Jamie steps on Sarah Baartmamp\ésaa
2022, was inspired by a series of photos by photographer Chris Jordon, which
captured how birds consumed plastic.

Chrisdéds photographs we were inspired
burstingat different points to illustrate and capture the violent effect pollution has
on wi | dI (htiose//w\Ww.capetownetc.comvents/artaandculture/uct

studentscreatea-giantfabric-intestineto-promoterecycling). The idea was to



https://www.capetownetc.com/events/arts-and-culture/uct-students-create-a-giant-fabric-intestine-to-promote-recycling/
https://www.capetownetc.com/events/arts-and-culture/uct-students-create-a-giant-fabric-intestine-to-promote-recycling/

pique the interest of passing students and staff, and to draw attention to the fact
that so much of South Afrilas waste ends up in rivers
the intestine looked like a worm going down into a storm water drslien the
installation was over, the waste was returned to UCT bins for recycling and the
mutton cloth membrane was washed and usethé UCT Art Department as

scrap fabric for cleaning.

Figure 2: The plastic intestine art installation

Students from the Green Campus Initiative were also active in raising awareness
about plastic pollution and the need for msustainable lifestyles. This included
activities and education during the
year, and organisecthch clearups (Figure 3)

O

GREEN cAMFY?

INITIATIVE

Sr e s S i —

Figure 3: Students from the Green Campus Initiative at a beach clean-up



4. Breakdown in the rubbish collection system

The most concerning aspect of waste management at UCT in 2022 was the
apparent breakdown in the collection of recyclables. Waste collection is
outsourced taprivate contractowho is supposed to pick up recgbles (in clear
plastic bags) on particular dagbthe weelkand take them to a recymd) yard for
further sorting On other days, the contractor is supposed to pick up the black bags
and take them to the landfill.

There have, for several years, beersiggent complaints about the truck drivers
picking up all the waste, whatever the @ayl whatever the colour of the hagd
driving off with it to destinations unknownWhen such observations were
reported to the contractor, the typical response twaguestion the report
(implying it was not true) or accepting that there was a problem and blaming it on
the truck driver Our team did not have the capacity to monitor the trucks
systematically becauske trucksdo not collect waste at the same time eaa. d

The problem appeared to us, from anecdotal evidence, to have worsened in 2022.
For example, o Thursday March 31, at abo8t30am, three of us (Noelene le
Cordier, Reggie Mayman and Nicoli Nattrass) observed thatdéisée collection

sit e anusely@asdul of a mixture of black bags and clear bags taken
from the pebble dash bir{gigure 4) This should not have been the case if the
company was picking up clear bags on dedicated days and black bags on other
days. Noelene phoned the companysk iithe trucks were still collecting black

bags full of garbage on Mondayuesday, Thursday, and Saturday (and the
recycling, in clear bags, on Wednesday, Friday and Sunday). We were told that
this was the cas@ he presence of mixed clear and blackdbags explained as
deliberate sortingf the workers with the trucks saw a heavily contaminated clear
bag (as ircontaining a lot of wefibood waste) then they would leave it for the next
dayob6és truck, and it would go straight

At about 9.30 m, we observed the truck arrive and colledit the bagsi
irrespective of whether clear plastic bags were obviously contaminated with wet
food waste or not (Figure 4). The workers appeared to believe it was their job
simply to load all the bags into the truck. As this was a Thursday, this implied that

all therecyclables were destined for the landfile spoke to the driver who told

us that his o6controllerd had told him
of this went to recycling. He gave the impression that it was his understanding
thatall the ubbish collected from UCWent to the landfill. The driver said there
Oused to bed a system where they coll
that this had not been the case for months. We informed the company about the
problem and were told it wédibe addressed.



Figure 4. The refuse truck takes all the bags, irrespective of whether
these were full or recyclables or general rubbish (31 March 2022).

Two months later, o6 May, Prof Von BlottnitZwho is also part o Khusela
Ikamvaenergyrelated project but has substangajpertise in recyclingnd has

| ong sought t o I mpr ove Oathpldined totreec y c | i
contractor that all the bagsrrespective of colour, were being collected
simultaneously and placed in thevsatruck.He was told thaall the bags were

being taken to the recycling yard for sorting and the-memyclables would then

be taken to the landfilProf Von Blottnitz questioned why the bags were all going

into the compactor, where recyclables would be crushed and contamiaded

thus become unusable for recycling. He did not get satisfactory answers

On 17 May Reggie Mayman watched and photographed the truck taking all the
bags (black and clear). He and Noelene raised the issue agathevdbmpany

and were told that it had en a -udpbda cckr ew t hat shoul d
but that the problem would be fixelh. other wordsin a matter of 24 hourghe

waste contractor had produdseb different explanations for why the trucks were
picking up all the waste and no longerdaling the protocol. Prof Von Blottnitz

was toldthat all the waste went to the recycling yard, and Noelene le Cordier was
told it was a backup creivan aberration, in other words.

It is clear that the system of collecting wasteunder strain and isoprly
monitored. It is possible that the waste contractor has largely given up trying to
recycle giventhat so many of the bags are contaminategderhaps because the
prices for recyclables has fallen. UCT clearly needs to have a full and frank



discussio with the waste management contractors to obtain the information
necessary to design appropriate contracts.

5, UCTO6s o mpgarieecygling performance

As documented by le Cordier et €2022) UCT has long struggled to introduce

a sustainable recycling system on campus. From the2@ii@s, the system
devolved into a mostly twbin system (green lids for recyclables, yellow fornon
recyclables). In some buildings paper was collected separhyelgutside
contractors but these systems were inconsistently managed and tended to
coll apse. I n the student residences,
farms, and the 6dryd waste remained
supposedd pick up recyclables on some days, and general waste on others, also
collected the refuse from student residences, presumably takirgpnfigined
waste to recycling or landfill depending on the da$ometimes however,
recyclers would be called directlg tesidences to pick up cardboard or plastic
bottles if there had been a dedicated drive by students to promote recgalthg.
actions by students probably account for most of the money for recycling received
by UCT.

1 600 000 98%
1 400 000 96% = .
Food recycling

1200 000 94%

1 000 000 92% .
= N\on food recycling
800 000
600 000 mmmm \Vaste to landfill
400 000 86%
200 000 84% Percent of total waste
to landfill
0 82%
I N N R e o Qo?

Figure 5: Volume of waste at UCT: 2015 to September 2022
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Figure5 shows trends in total waste at UCT broken down into three categories:
waste to landfill, food waste, and néwod recyclables (data provided by the
waste contractor). Total waste declined in 2020 largely dubedCOVID-19
lockdown, and it was down in 202{irobably due to only partial opening of the
university for part of that year. Asn be seen from the figure, by far the largest
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category is waste to landfill and this has been rising from 88% in 20154006
2021. As of the end of September 2022 (the most recent data available), 97% of
UCT6s waste was going to | andfil]l
observations that recyclables were being placed into the generaliveastehat

this probably meas most was taken straight to landfill.

Figure6 provides a breakdown of the different categories of-fooul) recycling
waste (in kilograms) collected at UCT from 2015 until the end of September 2022.
The figure includes (dotted line) information on howch revenue UCT earned
from its share of recycling. It fell sharply from 2015 to 2020, increased in 2021
but, as of September 2022, it seems likely that the total for 2022 will once again
be lower.

It is likely (but impossible to tell from the aggreégadata) that the increase in
recycling revenues in 2021 had to do with the collection of used water bottles and
delivery packaging from student residences (Figbirehows that cardboard
recycling increased in 2024ith a slight increase ithe PET group. Due to
ongoing COVID19 restrictions, students were given water bottles at mealtimes
and there was probably an increase in delivery packaging. That recycling revenues
appear to have fallen in 2022 as these restrictions lifted, is consistent with this
hypahesis.
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., - ., Cardboard
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R

Figure 6: The collapse of recycling at UCT: 2015 to 2022
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UCTO6s contracts with external contrac:
Contracts with waste controllers and pest control companies have been rolled over

on a yealby-year basis for the past few years and this might well be contributing

to low commitment on the part of all concerned to sort out the system as it
currently operates. This needs to change urgently.

6. Integrated Pest Management? UCT has a
long way to go

The Khusela lkamva initiative on waste management is not simply about

i mproving UCT6s contribution to a circ
reducing waste and ensuring that UCT®O
integrated pest management (IPNh an earlier report (Nattrass, 202)ention

was drawn to the problem posed by poor waste management for pest,control
which resulted in excessive use of poison.
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Figure 7. Waste on the ground providing food in a rat-friendly area

Poor managenmt of waste continues to provide food for rodents at UCT.
Figure7 shows two photographs aken on UCTO sof ambad,d| e ¢
supposedly for recycling, but in practice full of other food and thus highly
contaminated. The bag is on the floor, becahséins are full. This provided an
opportunity for rodents to chew through the bag to get to the food. It is likely that
the rodents were living underneath the ground ivy. The ghads illustrate the

need for ceordination across different lines of negementas well as the
ongoing need for improved recycling behaviour. It suggests that UCT needs to
do much more to provide bins where people can separate food waste from
recyclables. These bags must be adequately stored. Rodent harborage, such as the
ground ivy, needs to be replaced by plants that provide less cover for rodents close
to buildings. IPM thus requires @wdination between cleaning staff and Grounds

and Gardens staffis well as improved behavioby staff and students.
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UCTO6s Prmad®evicesidigison ia committed in principle to IPM lag
previously reported (Nattrass, 2022jas struggled to adapt its pest control
contracts and its s#based management structure to facilit&el. Members of

the Khusela lkamva team have engagét the pest contralompany, butlespite
enthusiasm to go poisdreeon the part of the contractibis clear that the current
contract doesotprovidethecompanywith sufficient fundingto implement IPM
Strong poisons and prophylactic use mdison remains standard at UCT,
especially in higkrisk areas such as aside residence kitchens, where waste
management is poor and the risk of attracting pests is ¢neaiducingIlPM at

UCT would entail additional resources for pest control contra¢tmmonitoring

(to replace prophylactic use of pesticides and rodenticides) and probably
additional inhouse costssuch as the appointment of a newozdinator to ensure

t hat UCTOs cleaning staff, gardening
cortrol companies are working together to implement IEMrrent cost pressures

on the university may well be working against this.

IPM is not rocket science, but it does require bureaucratias are currently
operating in silosto co-ordinatewith each othefas in Grounds and Gardens,
Residences, Building Maintenance, Cleaning and Catexind)i and it probably
requires additionalesources tdacilitate the ceordination UCT is curretly in

the process of trying to adjust various contracts and make proposals for the
necessary cordination, but this has proved frustratingly the@nsumingand
fraught with anxiety at every level of line management about financial
restrictions.

It is nevertheless unacceptable th&ET will, once again, be rolling over its
standard pest control contracts rather than embarking on the IPM strategy it claims
to support. UCT6s wildlife and the enwv

7. Wildlife at UCT

The Khusela |kamva initiative focusses on the connection between waste
management and pest control becas®essive use gioisons, andodenticides
in particular poses dangeto wildlife, notably owls, caracals and genetisat
predate on ratdt alsoposes danger to domestic cats that live on the UCT campus.

As part of the Khusela Il kamva initia
Woodgate conducted a camera trap survey of UCT campus and the surrounding
area to gain an estimate of species richnesglanslity. Undergraduate students

from the Department of Biological Sciences assisted with the survey and used the
data to conduct occupancy modelling of different species.
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A study area of about one square kilometer was identi@egnding from the
cental Saré BaartmanHall to approximately 800 meters into Table Mountain
National Pak. To allow for optimal micreplacement of cameras to increase
probability of detection of most species, but retain the randomisation required for
biodiversitysurveys, the study area was subdivided into Z@&ndom grid cells.
Camera traps with infrared active sensors were placed in the grids, mounted
approximately 40cm above ground to a) metal stakes, b) natural structures (e.g.,
woody vegetation, rocks) or cirban infrastructure (e.g. fence poles). Camera
traps were operational for a minimum of 30 consecutive days to improve the
probability of detecting rare species (e.g., water mong@adax paludinosup

and species with large home ranges that exceesizb®f the sample site (e.g.,
caracalCaracal caraca)).

Figure 8: UCT Wildlife survey, March-May 2022, camera trap locations and
speciesopresence (white circle: cats; yellow circle: caracal; light blue circle:
Cape porcupine; light orange circle: genet; green circle: grysbok; black circle:
water mongoose; grey circle: rodent; dark orange circle: grey squirrel; light
grey triangle: birds)
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