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Evaluating system cost - the nexus of technical and financial data in the
waste sector - gaining a deeper understanding of the waste circular
economy and the compliance and enforcement interface

Aiden Bowers
DFFE (Waste Management Bureau)
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Key messages

* Lack of compliance has systemic impacts on the funding and
implementation of SWM policy, particularly moving towards a
circular economy

* Waste systems are not considered holistically, which may lead
to non-optimal solutions especially as landfills reach the end of
their lifespan

* Full cost accounting for municipal SWM services is not
generally practiced.

* This leads to underinvestment in the service, underpricing (particularly
the real cost of disposal) and deterioration in performance.
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Emerging vulnerabilities (SWM in Metros)

Waste management remains an under-prioritised service

Available data and reporting are not fit for purpose

There is little publicly available reporting on compliance performance where waste
management activities are carried out

Poor fleet management has systemic impacts

Weak economic performance and narrowing fiscal headroom will constrain the
transition to a circular economy

The lack of airspace in several metros represents a significant near-term operational
risk

Metros are not institutionally structured or capacitated for waste diversion -
rom Waste Not, Want Not

(WB, 2022)
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Added to this, the city's contracted refuse collector, Pikitup, is plagued by an ineffective fleet that
breaks down, leading to a high overtime bill of R31.84m which has been directly linked to fleet

breakdowns...

RCUR

Asset More than half of Nelson Mandela

eThekwini’s Durban Solid Waste unit says refuse collection

mahna ge ment metro refuse trucks out of action services hampered by vehicle breakdowns, ageing fleet
BY MOMATIMA MKOS] -  sucust 2o & Premiun
o ° °
defICIenCIes : = ot = = o City of Cape Town
The Nelson iMandela Bay municipality has been operating for months with less than hall of its ""-.‘__'ji February 28, 2020 - &
(f le et a n d waste management fleet as 30 wetucles have been in for repars Residents advised of possibile delays in refuse
Publc health executive director Srwe Mvunetsa told councilors on Wednesday that the fleet collection service.

hiad besen at 36% of its capacity for the last four months of the 20202021 financial year (March

a i I"S p a c e) h ave U Residents throughout the City should be aware

S Stemic : : - : that there may be delays in the refuse collection
Y Rubbish piles up in Ekurhuleni

service, This is due to a shortage of standby
vehicles that operate in case of 2 breakdown,
Im p a Cts on Broken down trucks wait for budget to be fixed in workshops
i & 29 July 2022 - 08:13 TSHWANE PROMISES TO CLEAR GARBAGE BACKLOG
service AFTER CONTRACT LAPSE HALTS SERVICE

Ruinbish has been piling up across the metro and open fields have been turned into informal dumping sites

°
d e l Ive ry Local News because waste removal vehicles were unavailable.

Garbage ‘not being collected in Bloemfontein’

He says there are trucks to collect the waste, however, they are either not serviced, not running or there
15 no fuel for waste collection. He adds that it is not only garbage collection services that experience this
problem, parks are in a state too and the municipality is doing nothing to improve the situation.
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Our toolkit for managing SWM
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public health &
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Social costs, private costs and externalities
in environmental economics

Social cost = private cost + externalities

* The social cost is what it costs society as a whole to manage
waste

* The private cost is the cost to a household or business for
their waste

 Externalities are what society pays for waste management
that is not internalised in the cost to users



CH0S CRIATORS IYSIICATL INC, WWW CRAATORS COM

ISN'T THIS Ch NYON
BEAVT vaL?

..OVR SEARCH
FOR A LANDFILL
15 OVER!

11

5 AT, S S e QK o
BN S S s, SR s T S SO SR S S
..... .;._ e ,.. HaE b TG R, S S S S
\ o O WO o f..'. ..:.‘- S w O
B oA 3- ‘t 2 TR A R R B R




THE SCIENGE OF ENVIRONMENTAL COMPLIANGE : EVIBENGE-BASEB ACTIONS FOR EMIS

T10TH ENVIRONMENTAL COMPLIANCE AND ENFORCEMENT LEKGOTLA | 18 - 21 NOVEMBER 2024 | KZIN

Social costs, private costs and externalities
In environmental economics

Social cost = private cost + externalities

* low private costs will mean society pays a high price in
externalities (typically health and pollution effects).

* [tistherefore imperative that prices for waste management
are set correctly. This not only reduces externalities but
prevents overuse of scarce resources such as landfill
airspace (form of tragedy of the commons)
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Picture: C. Laude,
RWA (Hulene
Dumpsite, Maputo)
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Waste disposal — regulation,
hon-compliance, tragedy
* There are stringent regulations governing waste

disposal in SA and serve the purpose of reducing
external costs of landfilling - ‘command and control’

* Landfills impose societal costs (externalities)

* Externalities are higher where regulations are not
adhered to/enforced

* Non-compliance with regulations means lower costs S
for disposal (because less resources are allocated) and o i s bt ssen sosied. s 2 natiral
In turn lower private costs to landfill users. anyone could react.
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Underprlced airspace as an implicit tax on
alternative SWM options

* When landfill disposal is cheap, businesses and consumers are
incentivized to dispose of waste in landfills rather than using
recycling, composting, or other recovery methods

* In economic terms, this setup creates a "negative subsidy" or
"implicit tax" on recycling and other waste-diversion options

* This indirect tax effect suppresses investment in alternative
infrastructure and innovation, reducing the overall
competitiveness and adoption of more sustainable practices.
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Moving towards full cost accounting is
about balance

Full cost Systematic approach to identifying and quantifying the full cost
accounting/full  involved in providing a service

cost recovery
Ensure that tariff services are adequately funded over the long term,

resulting in an efficient, sustainable and reliable service

Affordability Waste management services have to be affordable to the citizens of
the city and ultimately to the country
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How do we know what the ‘correct price’ is?

* Good quality data is the foundation of planning and preparation for the
transition away from landfill

* A baseline analysis of the current system should be undertaken, with
primary data inputs:
* Waste mass flows through the system
* Financial information related to the handling of waste in each part of the system

* This requires weighbridges at waste management facilities and a data
capture system that can attribute contextual information to vehicles

weighed

* Financial transactions should be captured in accordance with standard
accounting frameworks
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Understanding waste flows
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Collections (direct cost)

Collections (S@S
packaging)

Drop-offs

Packaging (recovery)

Greens diversion/rubble
(commercial)

Disposal

Scheduled lifts/week Tons per annum Rm/annum R/ton
Formal HHs
649 487 876,6 1 403
800,000
23% of HHs nroMRFS
198 000
N/a* 209 269% 129,5 619
23% Olc HHS Diverted (out of MRF)
26 454 cee
198 000 eee
N/a 107 4677 54.2%% 505
N/a 1 537 956*** 4977 324
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Making a start — using existing tools better

Waste collection
Function—
(FX-014)
Waste Management

Function — Water
Management. . .etc.

el

Sub-function
Recycling
FX—-014 —001-001

~—

TT

Institutional alignment -
recycling/recovery an Disposal costs allocated
operational branch? here

Sub-function

Sub-function Sub-function

Solid waste disposal
(landfill sites)

FX—-014 —001-002

Water treatment. ..etc.

Solid waste removal
FX—-014 —001-003

Street cleaning
FX —-014 — 001-004

Cleansing
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O&M costs
(fleet)

— R183.7m —

Technical
services costs

R183.7m

R342/ton

Washe collection [mass) dafa = FY 20719

City colected:
S06,600 tonsin Fr 2008719

685,575 Scheduled Departrentad Fsfweek (inclodieg pro-rated unalocoted ifs)

Contracton collacted:

122807 Tarsin P 2008019 Joro rola - asaenes orvenogge brin meoss e Ther inlamc o

nxlornol sorvico|
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Direct cost of

Direct cost of

collection collection and
(insourced) disposal (insourced)
R183.7m — — R183.7m .
Technical Technical
services costs services cosfs
9P ap
R209.4m R209.4m
Staft costs [90% Staff costs
related to waste +
collection)
_ R242 4m
»  R393.1m Disposal costs
\—’ R635.5m ——
» R776fton — o

184,480 Scheduled Cortractiftsfwesk [including prerated vnolocatedlifs|
Tetalmass of waste colected (formal houwssholds)

£4F 487 tarsin FY 2008019

letal schedwadlitts per arrom = 874 854752 = 4,482,008
Ayerage massfichedosdlift= 143k

» R1,254/ton

" Eg-
Appropriotions,
athar
axpenditurs,
insurarces

* b0, Support
SEMICES, CI0ES
subsdisation

Direct cost of collection .

Collection costs (direct
(incl. direct ancillary and overhead) costs
costs)
R183.7m B R&74.6m
Technical Direct costs of
serwc.ells costs T
+
R209.4m
Staff costs RS73.1m
Allocated
+ costs™
R242.4m I B
Disposal costs — R1.450m
* R2,232/1
R172.8m R2.232/ton
| Controct colloctions |
+
R1346.6m
Ancillary costs*
R8/6.6m ——
» R1,350/ton
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Collections business 545,000 fpa

cost of service R2.383/ton
Metrics for
1 Collections cost it
benCh ma |:k| ng (insourced) R2,242/ton
and baseline for
y/ y Collections cost 121,200 fpo
im provements (outsourced) R1,820/ton
R123/km
Unit cost of logistics 14 tons/beat/day

R8,57 per ton-km
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The interplay of waste infrastructure and
logi Sti CS COStS Projected increase in haul costs as landfills reach capacity
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Full cost

accounting for
future planning

Current system

Insourced collections
(MSW)

ok

Outsourced collections
(MSW)

ol
Drop-offs

b

Recyclables
diversion

T

Greens diversion/rubble
crushing
(commercial/internal use)

ats

Disposal (predominant)

=)

Future Scenario 1 (intervention at source)

Insourced collections
(residual MSW)

o

Qutsourced collections
(residual MSW)

e

Organics diversion at source
(predominant) - “Clean organics”

ah

Extended recyclable diversion at
source (predominant) integrating
centralised MRFS and
decentralised mini-MRFs

=P

Greens diversion/rubble
(commercial)

=P

Disposal
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What is being done improve the system?

* Acompliance and enforcement committee/ forum has been
conceptualized for the TOP 40 largest, operational, public and
private sector landfills

* The waste management sector in these metros should be
investable with little state and/or financial support should the
market failures be addressed

* Waste flagship programme, using waste management charges, to
crowd in private investors in waste infrastructure
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Reform of Metro trading services

* National Treasury is leading a programme to incentivise the
turnaround in the performance of metro trading services
* Institutional reforms
* Finance reforms
* Grant reforms

* Performance-based finance incentive
* Grantvalue: R54bn over 6 years

* Leverage: R54bn over 6 years (metro internally generated funds — own
source revenue, borrowing)
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Pictures from DSW
(Bisasar Road
Landfill)
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RICHARD Winn, Raymond Rampersad and Jean Lindsay review the latest plans for Durban's
“green” rubbish dump Pretun: Gaany Erssane

From rubbish
dump to
nature reserve

Pictures from DSW
(Mariannhill
Landfill)

\With Cemplimen:s

Site gives regular educational visits to schools © Duranl Gl Py Lic 2005 o
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BANINK and Michel
Fanucel ame used to
causing u stink about

the "putrid” smell that
comes from the nearby Marl
annhill landnl site,

But now they say they have
had enough of the “gageing”
stench that wafts over, into
their home, whenever there is a
south-westerly wind blowing:

"It's pungent, like having the
worst rotten garbage inside
your back door, You can't open
the windows and can't even
drink & cup of tea," fumed
Jeanine Fanuoch,

And their neightours in the
Mariannhill Park suburb near
Pinetown agree

“You have no idea. It's absol-
utely disgusting,” said netgh-
bour Faith Pillay

“It's a beautifal area, but
whea the south-westerly wind
is blowing and that ovarwhelm.
Ing smell comes from the land.
fill site, you just can’t go out-
side”

Another neighbour, Bulch
Duvenhage, who moved to the
area recontly said he would not
have bought there if he had

M vmsen aVnitd dhss svaall

Down in the dumps ., |
“Fanucci
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DSW has a tight
control on odour

DSW’s team of engineers have
been working with advanced
South-westerly 1¢echnology to combat odour trails

A Mariannhill Park resident living near the Mar-
tanhill landtfill site, Michel Fanucel, is delighted st
ithe new odour cootrol system which Durban Solid
Waste installed on his fence in January 2005,

In recent years, DSW's team of engineers hive
been working with advanced techinology to combat
odour trails that are released from waste disposal
sites,

The odour control system installed on the

| Fannueis' fence comprises of u dosing pump that

feeds 43 odour neutralising chemicul 10 water,
The system then pumps the diluted chemical
hoa set of very fine nozeles. The diluted
bl is then rapidly dispersed into the dir and
belpy neutralise bad odours,
- “Associated with landfills are localized weather
patterns, that if comrectly understood, can be
utilised to ensure the public living near a landfill
pever smell iL" sald project manager Lindsay

i Strachan, project manuger for DSW,

A now satisfied Fanucei was once a long

1 standing opposer to the Mariannhill Tandfill de-

velopment.
"The landfill made lving in the aren almost

: unbearable, A youth wosterly wind curried with ita

tembly offensive odour which wafted into my
house. Having 10 entertuin guests became un-
bearable as my wife, Jeanine and 1 had 10 con-
stantly muke excuses about the odour,” said Michel
Fanucel

Al present Fanueel has no problem with man-

ually operating the dosing pamp from his home,

“I am very pleased by DSW's high-science
methods that have helped make living near the
landfill site pleasant for me and my family,* said
Michel Fanucci

RESPOND

According 0 Strachan, DSW is currently im-
plementing the infrastructure (0 avtomate the
odour control system so that it can respond to
telemetrically sent weather data signals.

"Odour emissions linked 1o local weather pat-*
terns on the Mariannhill landfill have been so
accurately modeled that DSW is now able o
predict shead of time when and where the odour
will be, This advancement has epabled DSW 1o
introduce the odour control system as u pilot
project and the Fannuct’s were coopemntive snough
10 allow us to install the spraying system on their
fence us o means of testing our apparstus,” said
Aiden Bowers, DSW landfill operations engineer.

According to Bowers, once the system s au-
tomated it will be known as the Satellite Odour
Control System and it will be the first of its kind to
be controlled vin telementry linked to the weather
atation and PC in the resident’s yard,

This will allow for the prediction of un odour
plume and octivation of the system in the residents
yard.

From left: Melvan Govender, Mariannhill Landfill site supervisor, Michel
Fanucci, Jeanine Fanuccl and Aiden Bowers, DSW operations engineer.

Externalities can be reduced
but requires additional
investment!
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