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BEING BETTER TOGETHER THROUGH
SUSTAINABLE INFRASTRUCTURE
ALTERNATIVES

Previous studies suggest that major problems and challenges within the
delivery of Human Settlements are resource inefficiency, negative impacts
on the natural environment, unsustainable practices regarding municipal
infrastructure and community expectations regarding the type of services
governments can supply.

The population of the Western Cape has grown from 4,5million to 5,8million
peoplein the last decade, giving evidence of rapid change. Urbanisation comes
with developmental advantages as well as serious challenges and problems.
Among these advantages are the potential benefits for creating resource
efficiency (infrastructure and services) and economies of scale. There are also
multiple issues which arise along with urbanisation, including urbanisation of
poverty, food insecurity and the proliferation of informal settlements.

It has often been questioned whether or not sustainable infrastructure
could be implemented as a municipal standard without being prohibitively
expensive or less effective. This feasibility study sought to investigate exactly
this question and succeeds in making a case for sustainable infrastructure
technologies over the business as usual infrastructure practices.



Project Phases

Site Selection:

The main difference between this project and current academic research surrounding “sustainability”
lies in the practical application and concept development on a specific land parcel. This project is based
in reality and this specific project phase evaluated and screened various candidate sites in both the
Swartland and Mossel Bay Municipalities. A multi-criteria analysis approach was followed where criteria
varied from land & legal to physical characteristics. Scaling opportunity for the successful site was also
considered as a major driver towards selection.

Concept:

This project introduces two development concepts, one for each of the municipalities. These were the
Sustainable Infrastructure and the Business as Usual concept. Both were developed through a design-
led thinking process attempting to envision what a future could look like from a spatial and infrastructure
response point of view.

Infrastructure Response:

Influencing and building on the concept, this project evaluated various alternative technologies that
could be considered. Some technologies were not implementation ready, others are constantly evolving
from an efficiency and affordability point of view. One of the biggest challenges was not only to
select the best combination of technologies, but a combination of technologies. The impacts on existing
service delivery options and infrastructure solutions were also considered.



Financial Lifecycle Analysis:

The infrastructure response options were considered from a practical as well as financial perspective.
On the financial side, lifecycle cost analysis models were developed to quantify Capital Expenditure
(CAPEX), Operational Expenditure (OPEX) and maintenance costs for each of the chosen technologies.
The purpose of this modelling exercise was mainly aimed at quantifying and unpacking the cost
implications of the infrastructure response options over a period.

Economic Impact Assessment:

Using the financial model as a departure, this part of the project dealt with the wider economic
opportunities and impacts of the infrastructure response options. Job creation, procurement, social
and environmental gains were evaluated and compared.

Cost-Benefit Analysis:
The infrastructure response options were compared through a cost-benefit-analysis model, where the
Net Present Value (NPV) for both options at a specific discount rate were modelled.

Next Steps:

Where to from here? The study identified certain shortcomings and naturally could not address all the
intricacies of designing a sustainable settlement. Key points and next actions are suggested, which
could be dealt with in the future.
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Site Selection

Mpumalanga
North West

Free State

Northern Cape

Eastern Cape

Swartland

Mossel Bay

Municipal Status Qi

uo

Spatial Development
Framework

Housing Sector
Plans

National Upgrading
Support Programme
Sites

10 Candidate Sites identified
(earmarked for housing /
integrated development)

4 Candidate Sites nominated
by Municipality as part of in-situ

upgrading effort

L

Candidate Sites

||

Review of Candidate Sites

Spatial Analysis of Candidate Sites

Multi-criteria
Analysis

Ranking of Candidate Sites and Recommendation J

|—|

Site Selection Workshop —

Selection of Final Site




Re 201
Owner - Mossel Bay Local
Municipality
Current Zoning - Undetermined
Future Zoning - Residential
1 671/201

1167/2012

9081/1972

6998/1998

13108/1917




Erf 327

Owner - Swartland
Municipality

Extent - 1184.1762ha
SG. No.: General Plan B
6869, 1917

SG. No.: 2837/77

SG. No.: 13081/1917

SG. No.: 3348/2003

Current zoning -
Residential Zone 1

Future Zoning -
Residential

Owner - Swartland
Municipality
Extent -

SG. No.: 6954-94
SG. No.: 6869/1917
Current Zoning -
Agricultural Zone 1

Future Zoning -
Residential
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Municipal Characteristics
Swartland Municipality _ Mossel Bay Municipality _

Total
Population

113,762

Total
Population

Young (0-14) 4.56% growth from 2001-2011
. . Working Age (15-64)

S e 23282212221

| 222221221222

- 222122122122

2222222222
222

Population Density: 44 people / km?
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Swartland Municipality _

Settlement
Type

[ |1 Urban Settlement
|| Farm Settlement

Average Number
of Households
29,324

Average Number
of Households
28,025

® © O

Mossel Bay Municipality --

3 People 3,5 People

22.9% 12.7%

Unemployment Rate Youth
Unemployment Rate
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Sustainable Human Settlements Principles

Strategic
Goal 1

Strategic
Goal 2

Create opportunities
for growth and jobs

Improve education
outcomes and
opportunities for
youth development

Strategic
Goal 3

Strategic
Goal 4

Increase wellness,
safety and tackle
social skills

Enable a resilient,
sustainable, quality
and inclusive living

environment

Strategic
Goal 5

Embed good
governance and
integrated service
delivery through
partnerships and
spatial alignment



A review of existing principles, policies and approaches surrounding sustainability provided significant evidence of key
themes in the sustainable development space. These have been assimilated into the following chart which illustrates
the principles that guide what sustainable human settlements should strive toward achieving or what strategic
considerations settlements should contribute to.

Mixed Income Densification Integration and Resilient Adaptability Incremental
Development | and Mixed Use Connectivity Design Upgrading

Economic Operation and
Maintenance

Accessibility INCLUSIVITY
AND RESILIENCE

Transport Social INTEGRATION Whole of Society
Approach
Core

Principles
ngety gtnd Minimised
ecurity Carbon Emission
LIVEABILITY gfg?,‘,’;ﬁ%ﬁ, '

Convenience

and Affordability Self-Efficiency

Sense of Participatory Closed Loop Environmental

Health ‘ Place ‘ Planning Material Flows Protection B




Development Concept: What we want to see

Access to clean

energy from low

carbon sources
by all

A resource
efficient
settlement

Walkable cities
and places
where NMT and
Public Transport
are the only
modes of
transport

An efficient
pedestrian and
NMT design

Flexible and
adaptable urban
farms that
can support
changing
needs through
densification and
a focus on the
public realm

High density
multi-use
buildings

Living
environments
where people of
all ages feel safe
and secure when
navigating the
city

Employment
opportunities
and safe, well-lit
public spaces

Locally grown
healthy food
sources that

support the local
economy and

promote healthy

communities and
food security

Urban agriculture,
vertical farms

Inclusive and Resource

efficiency

Resilience Liveability

integration




Concept Design - Zoning Plan

Utility

Residential Apartments
150 units / ha (60% coverage)

Commercial / Residential

150 units / ha (80% coverage)
Civic and Social

(20% coverage)

Residential Apartments
150 units / ha (60% coverage)




W EIETEEES  Concept Design - Zoning Plan

Civic / School
Residential Apartments
30 units / ha
Commercial

50 units / ha

Residential Apartments
50 units / ha

Utility

Single Residential
20 units / ha

Single Residential
10 units / ha

Civic / Social
Single Residential
10 units / ha
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Infrastructure Response

Fundamental design components and methodology

Utility demand g Recommended _ | Impact per intervention R Residual demand
estimates 1 interventions 1 on utility demand 1 solution
Business As Usual Towards Sustainability
N Demand Reduction
' 27%
' Behavioural change & leak control _ - - _ . _______
|
! Low flow flush - _ . _________ 18%
| Low flow appliances -~ . ______ 18.5%
! 100%
|
|
Water : Augmented supply
! Rainwater harvesting ... ____________ 5% By
! 1 22.5%
! Greywaterreuse . _ .. ... ___________._ 9% '
Demand Reduction
H Passive design (-10% of commercial demand) - - - - - - - -~ 9
: iv ign (-10% rcia and) ‘ 2%
! Gas stoves (-10% of commercial demand) - - - - - - - -~ .. 3%
! Energy efficient lighting -~ __ __________ 1%
| )
' Smart metering . _ _ __________________ o
1100% 1% 7
! 1
| Augmented supply !
Energy ' 2% '
' SolarPV. . ... 2% 1 40%
|
! Wind and biogas - - - - - - 2% |



Financial Lifecycle Analysis
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Cost Breakdown of Utilities (R’mil)

Mossel Bay
Business as Usual

26/
4% —

"“' —14.9%

27%

I \\ater Supply
I carthworks

Mossel Bay
Sustainable

5%
04/
064‘\
7.1%

23(y—\

|—6 9%
2.3%

Wil

C 75.4%

Swartland
Business as Usual

3.9%

7 |—4.1%

J

L312%

17.2%
5.8% — r

30. 6%

Swartland
Sustainable

3.6%

2.2%

1.
2.1

8.8%

%o——" 4%

4% J‘

’

1% — —I

[ Electricity [ sanitation
I Road Transport || Stormwater

[0 Telecommunication
[ waste Management

|—4.9%

|

o4

(- 73.3%



Business as Usual Total Cost

R 60,000,000

R 50,000,000

R 40,000,000
R 30,000,000
R 20,000,000

R 10,000,000

[ Operating Cost [ Maintenance Cost Operating Revenue [l Total Refurbishments [l Total Construction




Sustainable Total Cost

R 60,000,000

R 50,000,000

R 40,000,000

R 30,000,000
R 20,000,000 I I I I I
R 10,000,000
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[ Operating Cost [ Maintenance Cost Operating Revenue [l Total Refurbishments [l Total Construction
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Annual Depreciation and Operational
Expenditure (OPEX)
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R 45,000,000
R 40,000,000
R 35,000,000
R 30,000,000
R 25,000,000
R 20,000,000
R 15,000,000
R 10,000,000

R 5,000,000

I sustainable Calculation

[ Business as Usual Calculation
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Business as Usual Total Cost

R 90,000,000

R 80,000,000

R 70,000,000

000,000

R 60

,000,000

R 50

R 40,000,000

R 30,000,000

R 20,000,000

R 10,000,000

Operating Revenue [l Tota! Refurbishments [l Total Construction

[ Maintenance Cost

- Operating Cost
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Sustainable Total Cost

R 120,000,000
R 100,000,000
R 80,000,000
R 60,000,000
R 40,000,000
R 20,000,000

Operating Revenue [l Tota! Refurbishments [l Total Construction

[ Maintenance Cost

- Operating Cost
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Annual Depreciation and Operational
Expenditure (OPEX)
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R 70,000,000
R 60,000,000
R 50,000,000
R 40,000,000
R 30,000,000
R 20,000,000
R 10,000,000

-Sustainable Calculation

- Business as Usual Calculation
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Accumulated Cost

Capital Expenditure Operational Expenditure .
(CAPEX) (OPEX) Maintenance

18% —l

% Payable by 5%

Municipality

22% —I

‘— 18%
% Payable by
Residents

I Mossel Bay [ Mossel Bay [ Swartland I S vvertland

Business as Usual Sustainable Business as Usual Sustainable

Residents pay more for OPEX in the sustainable scenario - this is for solar panel maintenance.
But it’s still less than the savings/ benefits for those households (Swartland is less dense so
higher costs).
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Economic Impact Assessment
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Capital Investment

The following flow process explains the methodology used to calculate direct and
indirect economic impacts for both business as usual and sustainable alternatives.

Capital Investment

Capacity Business Sales

New Jobs (growth in employment)

Direct

Additional Consumer Expenditure

Additional Gross Geographical Product

Additional Employment Opportunities

Indirect and Induced



e

Total Job Creation

Short Term Employment Long-Term Employment
5281
3468 2192
1872
1436 1318
H x ‘
I Mossel Bay [ Mossel Bay [ Swartland I S vartland
Business as Usual Sustainable Business as Usual Sustainable

There is more short-term employment for the sustainable option, but the long-term employment is
much smaller. This would be higher if there is local production and maintenance of solar products
(PV and SWHs etc.)
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Cost Benefit Analysis



Economic Cost Benefit Analysis Results:
Comparative Analysis

R -77,26 R -80,22 R -21,19 R -46,95 R 1,92 R 92,09
R 0,94 R 0,89 R 0,97 R1M R 1,01 R1,31

The table illustrates a Net Present Value (NPV) and Benefit-Cost Ratio (BCR) for discount rates of 1%, 5% and 10%.

The discount rate refers to the interest tate used in a discounted cash flow analysis to determine the present value of
future cash flows.

From this table it is apparent that the sustainable option achieves a positive BCR and NPV following a discount rate
of 5%. Hence, for every R1 spent, a return of R1.11 will be achieved.



Economic Cost Benefit Analysis:
Business as Usual vs Sustainable

R 120,00

R 100,00 Salvage Rate - time value

e of money
R 80,00

) / Net Present Value
¢ R6000 greater for Sustainable
< /_/ option - greater returns
g R 40,00 / per R1 million spent
T R2000 Positive BCR at 3%
> / discount rate (cost of
r] R 0,00 —a capital)
o 1% 2% 3% 4% 5W9% 10% : :
V(R 2000 Business as Usual option
@ / - Positive returns at 9%
0. (R40,00) discount rate
Fe)
é’ (R 60,00) .V/ Non-monetary benefits
(R 80,00)
(R100,00)

Sustainable: Net Present - Business as Usual: Net
Value (Rm) Salvage Present Value (Rm) Salvage

Returns for both Mossel Bay and Swartland are over 40 years
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- Swartland  * Economic Cost Benefit Analysis Results:
Comparative Analysis

R -130,70 R -159,97 R -16,50 R -88,87 R 28,47 R 176,45
R 0,95 R 0,88 R 0,99 R 1,10 R 1,04 R 1,28

The table illustrates a Net Present Value (NPV) and Benefit-Cost Ratio (BCR) for discount rates of 1%, 5% and 10%.
The discount rate refers to the interest tate used in a discounted cash flow analysis to determine the present value of
future cash flows.

From this table it is apparent that the sustainable option achieves a positive BCR and NPV following a discount rate
of 5%. Hence, for every R1 spent, a return of R1.10 will be achieved.



D EETEEE Economic Cost Benefit Analysis:

Business as Usual vs Sustainable

Salvage Rate - time value

R 200,00 of money
’E‘ R 150,00 e Net Present Value
b~ / greater for Sustainable
> R100,00 option - greater returns
g / per R1 million spent
= R50,00
T / . e Positive BCR at 3%
> R 0,00 discount rate (cost of
'E 1% 2%/:4 WA 7% 8% 9% 10% capital)
(R 50,00) > .

b /_/" Business as Usual option
9 (R100.00) - Positive returns at 6%
o / discount rate
= (R150,00) :
é’ " Non-monetary benefits

(R 200,00)

Discount rate

- Business as Usual: Net - Sustainable: Net Present
Present Value (Rm) Salvage Value (Rm) Salvage
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Next Steps



Summary of Findings

This feasibility study reflects that operational costs are significantly less
expensive than conventional “business as usual” costs.

It supports the growing evidence that sustainable developments hold financial
rewards for building owners, operators (municipalities) and occupants alike.
Also, the study is indicative of the fact that typically, sustainable settlements
have lower energy, water, maintenance and operating costs. These reduced
operational costs do not need to come at the expense of higher first capital
costs, as a local business, for example, can own and render the infrastructure
as a service at a premium over a 20 - 40 year service contract. Through an
integrated design process and the innovative use of sustainable materials and
equipment, the first cost of a sustainable building can be equivalent to, or
lower than that of a traditional building.

Albeit, some sustainable design features do incur a higher first cost. For this
study, theinitial cost of energy generatinginfrastructure, i.e. solar photo-voltaic
panels, is high but the payback period for the incremental investment is often
short - with a lower life-cycle cost compared to more traditional buildings.
In addition, the cost of sustainable technologies is continuously dropping as
they are developed and improved upon. The sustainable settlement option is
better for the province, the municipality, the household, the economy and the
environment. This proves that through innovative thinking, we can become
BETTER TOGETHER.
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CONTACT: Directorate Sustainability, Sub-directorate: Integration
and Reporting Western Cape Department of
Environmental Affairs and Development Planning
Leeusig Building, O1 Dorp Street, Cape Town, 8001
Private Bag X9086, Cape Town, 8000
Tel: +27 21 483 9787 Fax: +27 21 483 3093
Email: Ronald.Mukanya@westerncape.gov.za
Website: westerncape.gov.za/eadp
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