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foreword
&OLPDWHFKDQJHLVRQHRIWKHPRVWVLJQLÀFDQWJOREDOLVVXHVRIRXUWLPH,WVLPSRUWDQFHWRWKHFRQWLnent of Africa rests on the vulnerability of its population to the impacts of climate change and the
SRWHQWLDOWKUHDWWKDWLWSRVHVWRVXVWDLQDEOHGHYHORSPHQW6RXWK$IULFDLQDGGLWLRQWREHLQJYXOQHUDEOHWRWKHHIIHFWVLVDOVRDPDMRUFRQWULEXWRUWRFOLPDWHFKDQJHWKURXJKWKHGHSHQGHQFHRIWKH
FRXQWU\RQIRVVLOIXHOVSULPDULO\FRDO&LWLHVDUHUHFRJQLVHGDVPDMRUFRQWULEXWRUVWRFOLPDWHFKDQJH
as they are densely populated areas with high levels of energy-use.
This report on Towards a Low Carbon City: Focus on Durban aims to address both mitigation and
adaptation opportunities for the city of Durban. The critical issue of transitioning to a low carbon
city in the face of serious unemployment and the need for economic development is addressed by
emphasising the need to shift to a green economy. The study provides 12 key overarching recomPHQGDWLRQVDVZHOODVVHFWRUVSHFLÀFUHFRPPHQGDWLRQVZKLFKWKHFLW\QHHGVWRDGGUHVVLQRUGHU
to transition to a low carbon city. The recommendations are generally applicable to developing
country cities and can be used as a guideline for local governments in other cities.
The eThekwini Municipality commissioned the Academy of Science of South Africa (ASSAf) to conGXFWWKLVVWXG\$FRQVHQVXVVWXG\DSSURDFKZDVXVHGLQZKLFKDSDQHORIH[SHUWVDSSURYHGDQG
DSSRLQWHGE\WKH$66$I&RXQFLOGHOLEHUDWHGRQWKHWRSLFDQGEDVHGRQWKHHYLGHQFHDVVHPEOHG
was able to produce a set of recommendations. Studies of this kind are common to academies
around the world and aim to provide strong consensus recommendations to government based on
the best available evidence. The value of the Academy approach lies in its use of evidence to offer
objective and unbiased advice.
The city of Durban has been a leader in South Africa with regard to climate change adaptation and
mitigation initiatives. This study will contribute to the city’s reputation as a leader. The release of the
report ahead of the city’s hosting of the 17th Conference of the Parties (COP) of the United Nations
)UDPHZRUN&RQYHQWLRQRQ&OLPDWH&KDQJHLQLVVLJQLÀFDQWDQGRIIHUV'XUEDQDQRSSRUWXQLW\WR
establish further its standing amongst global cities.
7KHUHSRUWZDVJXLGHGDQGEURXJKWWRLWVVXFFHVVIXOFRQFOXVLRQE\DVWXG\3DQHORIH[SHUWVXQGHUWKH
SURÀFLHQWOHDGHUVKLSRI3URIHVVRU5RVHDQQH'LDE7KH0HPEHUVRIWKHVWXG\3DQHOWKHFRQWULEXWLQJ
authors and the peer reviewers are thanked for the care and attention with which they carried out
their task.

Professor Robin Crewe
President: Academy of Science of South Africa

16

Chapter 1 to last.indd 16

2011/06/20 06:05:26 PM

acknowledgements
This study was a collaborative effort of many dedicated people. I should like to thank the following
SHRSOHDQGRUJDQLVDWLRQVLQSDUWLFXODU
y The Danish International Development Agency (DANIDA) for funding the study;
y Dr Debra Roberts and Ms Meggan Lewis of the Environmental Planning and Climate Protection
'HSDUWPHQWRIH7KHNZLQL0XQLFLSDOLW\IRUWKHLUDVVLVWDQFHZLWKLQIRUPDWLRQDUUDQJLQJRIPHHWLQJV
and general support;
y 2IÀFLDOV RI H7KHNZLQL 0XQLFLSDOLW\ ZKR VKDUHG WKHLU NQRZOHGJH DQG H[SHULHQFH ZLWK XV DV ZH
sought to understand the local context;
y 7KH 3DQHO 0HPEHUV ZKR FRQWULEXWHG WR WKH UHSRUW WKURXJK WKHLU ZULWWHQ VXEPLVVLRQV DQG OLYHO\
discussions;
y 7KHFRQWUDFWUHVHDUFKHUVZKRÀOOHGWKHJDSVLQWKH3DQHO·VH[SHUWLVHDQGDGGHGJUHDWYDOXHWR
WKHÀQDOSURGXFW
y 7KHSHHUUHYLHZHUVZKRSURYLGHGYDOXDEOHVXJJHVWLRQVIRULPSURYLQJWKHUHSRUWDQGZKRFRQducted their reviews in record time;
y The Council of the Academy for their support and encouragement;
y $OOWKHVWDIIRIWKH$FDGHP\SDUWLFXODUO\WKRVHZKRDVVLVWHGZLWKORJLVWLFDODUUDQJHPHQWVIRU3DQHO
meetings;
y 0V3DWULFLD6FKROW]DQG0V+HQULHWWH:DJHQHURIWKH$FDGHP\ZKRZRUNHGZLWK%ROG'HVLJQRQ
WKHÀQDOSURGXFWLRQRIWKLVUHSRUW
y 'U1WKDELVHQJ7DROHRIWKH$FDGHP\IRUKHUJXLGDQFHDQGVXSSRUWRIWKH3URJUDPPH2IÀFHUIRU
WKLVSURMHFW0V=DULQD0RROOD
y )LQDOO\0V=DULQD0RROODIRUKHURXWVWDQGLQJUROHDV3URJUDPPH2IÀFHUSDUWLFXODUO\KHUDWWHQWLRQ
WRGHWDLOVXSSRUWRIWKHSDQHOLVWVDQGZULWWHQFRQWULEXWLRQVWRWKHUHSRUW

Professor Roseanne Diab
Chair: ASSAf Consensus Study on Low Carbon Cities

17

Chapter 1 to last.indd 17

2011/06/20 06:05:26 PM

Chapter 1 to last.indd 18

2011/06/20 06:05:28 PM

executive summary
M

ore than half the world’s population resides
in cities and the proportion is expected to
increase to 60% by 2030 and 70% by 2050. GloEDOO\ FLWLHV DFFRXQW IRU DERXW  RI JOREDO
JUHHQKRXVH JDV HPLVVLRQV /RJLFDOO\ WKHUHIRUH
cities have a major role to play in the low carbon
agenda. They present the greatest opportunities for mitigation and adaptation interventions
as higher population densities mean that interventions have a greater reach and potentially a
greater impact. Higher levels of service delivery
and infrastructure also imply that interventions
are more likely to succeed. Rapid urbanisation
and the growing role of cities as centres of formal and informal economic production have
made cities key sites for action. Cities have the
potential to play leadership roles in their counWULHVWRUDLVHWKHLUSURÀOHDQGUHLQIRUFHWKHLULPage as being progressive and responsible from
a climate change perspective. Local governPHQW LQ 6RXWK $IULFD ZLWK LWV FRQVWLWXWLRQDOO\
GHÀQHG UROHV DV D VSKHUH RI JRYHUQPHQW LQ LWV
RZQ ULJKW KDV WKH RSSRUWXQLW\ WR EH DW WKH LQternational frontier in helping to engineer the
necessary horizontal and vertical governance
innovations that climate change threats make
a growing imperative.
A low carbon city is a normative concept and is
GHÀQHGLQWKLVVWXG\DVRQHWKDWVWULYHVWRUHGXFH
its greenhouse gas emissions and increase its carERQ VLQNV ZKLOH VLPXOWDQHRXVO\ DGDSWLQJ WR DQticipated climate change impact. The achievement of a low carbon state requires a transition
process that is characterised by low carbon development. In the context of a developing counWU\ZKHUHWKHLPSHUDWLYHVRIHFRQRPLFJURZWK
LQFUHDVHG HPSOR\PHQW RSSRUWXQLWLHV DOOHYLDtion of poverty and the need to address issues
RI LQHTXDOLW\ GRPLQDWH LW LV LPSRUWDQW WKDW WKH
transition to a low carbon city be appropriately

IUDPHG ,Q WKLV UHVSHFW D ORZ FDUERQ SDWKZD\
should be viewed as an opportunity to deliberately shape future development such that it accords with low carbon principles and to shift the
rhetoric of climate change policy from words
VXFKDV¶OLPLWDWLRQ·¶FRQVWUDLQW·DQG¶UHGXFWLRQ·
to one in which there is an emphasis on ‘investing
in new technology’ and ‘creating low-carbon
jobs’. Low carbon development also offers signifLFDQWFREHQHÀWVWKDWDUHSHUWLQHQWIRUGHYHORSLQJFRXQWULHVVXFKDVLPSURYHGSXEOLFKHDOWKDV
DUHVXOWRIUHGXFHGDLUSROOXWLRQJUHDWHUDJULFXOWXUDOSURGXFWLYLW\DQGJUHDWHUZDWHUDQGHQHUJ\
VHFXULW\DPRQJVWRWKHUV
7KHFLW\RI'XUEDQDQGLWVORFDOJRYHUQPHQWWKH
H7KHNZLQL0XQLFLSDOLW\LVWKHIRFXVRIWKLVUHSRUW
The city has been at the vanguard of efforts to
address climate change in South Africa and
has shown great leadership. Opportunities to
capitalise on this progress and to advance the
agenda even further are addressed in the reSRUW7KHWLPLQJRIWKHUHOHDVHRIWKLVUHSRUWMXVW
ahead of the hosting of the COP-17 meeting in
WKHFLW\LQ1RYHPEHU'HFHPEHULVVLJQLÀcant and provides an opportunity for the city to
UHDIÀUPLWVFRPPLWPHQWWRORZFDUERQGHYHORSment and to showcase some of the steps that
LWKDVWDNHQDVZHOODVORZFDUERQSODQVIRUWKH
future.
The overall goal of this study is to identify key areas of intervention that would position Durban
on a pathway towards a low carbon city. The
starting point was to review mitigation and adaptation policies and actions already in place
in the city to provide a baseline against which
further interventions could be recommended.
Climate change activities are scattered across
VHYHUDOORFDOJRYHUQPHQWGHSDUWPHQWVZLWKWKH
Environmental Planning and Climate Protection
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Department taking the lead in adaptation activities and the recently established Energy OfÀFH WKH OHDG LQ PLWLJDWLRQ ,Q VRPH UHVSHFWV
the spread is a strength as it shows awareness in
various departments and has fostered innovaWLYH UHVSRQVHV LQ VRPH SDUWLFXODUO\ ZDWHU DQG
VDQLWDWLRQDQGVROLGZDVWHGHSDUWPHQWV

provided on which sectors should be targeted.
Energy supply and demand is the common
theme cutting across all these sectors. Opportunities for mitigating greenhouse gases in indusWULHVDQGEXLOGLQJVZHUHLGHQWLÀHGDQGEHFDXVH
RIWKHLULPSRUWDQFHDUHKLJKOLJKWHGDJDLQLQWKH
recommendations.

A review of carbon reduction strategies and adDSWDWLRQPHDVXUHVLQNH\FLWLHVLQ$VLD(XURSH
North America and Latin America followed. Best
practice examples and key lessons learnt were
highlighted. The review allows the city of Durban
to benchmark its climate change activities and
to identify and adapt actions that resonate with
the local situation.

'XUEDQDVDFRDVWDOFLW\ZLWKKLJKUDWHVRISRYHUW\ DQG XQHPSOR\PHQW LV HVSHFLDOO\ YXOQHUable to the impacts of climate change. The city
is advanced in its consideration and institutionalisation of climate change adaptation. Further
opportunities to build resilience and reduce risk
ZHUH LGHQWLÀHG 7KHVH LQFOXGHG H[WHQGLQJ WKH
boundary of the urban system to ensure that
DGDSWDWLRQ LQWHUYHQWLRQV ZKLFK DUH PRUH DSpropriate at a larger scale are not constrained
by narrow views of boundaries. Examples are
upstream catchment management and integrating climate change adaptation into wider
sustainability and development agendas.

The local context is relevant as it will shape the
interventions and their implementation. In this
UHVSHFWLWZDVLPSRUWDQWWRRXWOLQHWKHVSDWLDO
VRFLRHFRQRPLFHQYLURQPHQWDODQGLQVWLWXWLRQal characteristics of the city.
The picture that emerged was one in which
one-third of the population is characterised as
poor; over one-third of the economically active
sector of the population is unemployed; the city
LV FKDUDFWHULVHG E\ ORZ GHQVLW\ XUEDQ VSUDZO
large portions of the city are under customary
law and are rural in character; neighbourhoods
GLIIHU VLJQLÀFDQWO\ LQ WHUPV RI WKHLU FKDUDFWHULVtics; the economy is dominated by the tertiary
sector and the anticipated growth in the services sector is not expected to address the problem of unemployment at the unskilled and semiskilled levels.
7KHQDWLRQDOFRQWH[WSDUWLFXODUO\ZLWKUHJDUGWR
national policies and strategies that are emergLQJ LV FULWLFDO )RU 6RXWK $IULFD WR DFKLHYH LWV
commitment made at the Copenhagen climate meeting in 2009 (reduction below current
emissions baseline of 34% by 2020 and 42% by
  FLWLHV ZRXOG KDYH WR SOD\ D PDMRU UROH
and demonstrate leadership.
7KH VWDUWLQJ SRLQW IRU WKH LGHQWLÀFDWLRQ RI PLWLgation opportunities was the greenhouse gas
LQYHQWRU\ZKLFKVKRZHGWKDWWKHLQGXVWULDOVHFtor comprises 45% of the city’s total greenhouse
JDVHPLVVLRQVWKHWUDQVSRUWDWLRQVHFWRUWKH
UHVLGHQWLDO VHFWRU  WKH FRPPHUFLDO VHFWRU
8% and the municipality 5%. Clear direction is

Natural processes in cities can be manipulated
WR LQFUHDVH RU GHFUHDVH WKHLU FOLPDWH EHQHÀWV
Enhancing carbon sinks through the management of urban open spaces and green plants
was found to make a minor contribution to mitiJDWLQJJUHHQKRXVHJDVHVEXWQHYHUWKHOHVVZDV
regarded as a valuable activity. Ecosystem
VHUYLFHVEHQHÀWVDUHDVWURQJHUGULYHURIJUHHQ
DUHDPDQDJHPHQWDFWLYLWLHVZLWKFDUERQVLQNV
DV D FREHQHÀW ,W ZDV QRWHG WKDW LQ RUGHU WR
PDLQWDLQFDUERQEHQHÀWVRYHUWLPHDUHVRXUFH
KDVWREHLQDSURGXFWLYHVWDWHZKLFKSDUDGR[Lcally usually means periodically disturbing it by
KDUYHVW UDWKHU WKDQ VWULFWO\ SURWHFWLQJ LW 7KH
harvested material must then be diverted into
DVHFXUHORQJWHUPVWRUDJHHJWLPEHUKRXVHV
furniture or biofuels.
Governance issues were considered in a separate chapter. It was noted that a global shift
LQ FOLPDWH FKDQJH UHVSRQVHV KDV WDNHQ SODFH
from an early focus on mitigation to one focused
RQ DGDSWDWLRQ DV WKH ORFDO ULVNV IURP FOLPDWH
change become more of a reality. The central role of local government is thus reinforced.
The importance of multi-level governance was
stressed to strengthen the ability of local government to manage adaptation and improve resilience. Some of the recommendations included:
UDLVLQJWKHSURÀOHRIFOLPDWHFKDQJHPDWWHUVRQ
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council agendas; institutionalising coordination
around climate change matters; working to build
a knowledge base to enhance adaptability; establishing demonstration projects in highly visible
locations; and partnering with business/industry
and citizens.
An important component of the transition process to a low carbon city is behavioural change.
Under the broader theme of achieving low carERQFLWL]HQU\VWUDWHJLHVWRSHUVXDGHFLWL]HQVWR
change to a low carbon lifestyle were identiÀHG .H\ SRLQWHUV IRU FDUERQ UHGXFWLRQ DZDUHQHVVUDLVLQJ SURJUDPPHV ZHUH LGHQWLÀHG DV LQtegrating technical and values approaches to
focus on ‘ethics of care’; tailoring the messages
to appeal to different sectors of society; and
integrating green and brown issues. Targeting
JURXSV RU FROOHFWLYHV VXFK DV QHLJKERXUKRRGV
RU VFKRROV KDYH GHPRQVWUDWHG PRUH VXFFHVV
than focusing on individuals.
The concept of a green economy formed an
important component of the report and was
taken up as one of the major recommendaWLRQV)DFHGZLWKKLJKOHYHOVRISRYHUW\LQHTXDOLW\ DQG XQHPSOR\PHQW WKHUH LV DQ RYHUULGLQJ
imperative of economic growth and creation
of jobs in the city. Emphasis was placed here
on transitioning to a green economy; one that
is decoupled from resource exploitation and
HQYLURQPHQWDO LPSDFWV \HW VWLOO HQVXULQJ VRFLR
economic growth and quality of life for present
and future generations. Green economic development has the potential to create more
MRE RSSRUWXQLWLHV SDUWLFXODUO\ LQ VNLOOHG DQG
VHPLVNLOOHG OHYHOV ¶JUHHQ FROODU MREV·  DV ZHOO
as more small and medium-scale business opportunities than non-green development. The
concept of a green economy is recommended
as the overarching framework to coordinate
climate change policies and actions that are
spread across many departments in the city to
bring about more profound and fundamental
change in the economic basis and behavioural
landscape of the city.
)LQDOO\ RSSRUWXQLWLHV IRU ÀQDQFLQJ ORZ FDUERQ
initiatives were discussed. The city of Durban
has taken advantage of Clean Development
0HFKDQLVPÀQDQFLQJWKURXJKLWVZDVWHWRHQHUJ\ SURMHFWV DW ODQGÀOO VLWHV +RZHYHU WKHUH DUH
PDQ\ RWKHU LQQRYDWLYH PDUNHWEDVHG ÀQDQF-

ing mechanisms that should be explored by the
FLW\ WR DVVLVW LQ ÀQDQFLQJ LWV ORQJWHUP ORZ FDUbon goals. These include the voluntary carbon
PDUNHWLQFHQWLYHVDQGVXEVLGLHVHQHUJ\VHUYLFH
FRPSDQLHVDQGPXQLFLSDOERQGVDPRQJVWRWKHUV7KH(QHUJ\2IÀFHRIH7KHNZLQL0XQLFLSDOLW\
VKRXOG EH WDVNHG ZLWK FRRUGLQDWLQJ D ÀQDQFLQJVWUDWHJ\IRUDORZFDUERQ'XUEDQZLWKWKH
SULPHREMHFWLYHRILGHQWLI\LQJLQQRYDWLYHÀQDQFing schemes that derive funds from both public
DQGSULYDWHVHFWRUVDQGDWORFDOQDWLRQDODQG
international levels.
7KURXJKRXW WKH UHSRUW VHFWRUVSHFLÀF UHFRPmendations for transitioning to a low carbon
city were made. These were consolidated into
a set of 12 core strategic recommendations:
1.

Ensure a Shift Towards a Green Economy:
EThekwini Municipality must promote the
transition to a green economy by ensuring
WKDWHYHU\DFWLRQLQYHVWPHQWUHJXODWLRQRU
decision contributes towards nurturing and
building a strong green economy that is
ORZFDUERQUHVRXUFHHIÀFLHQWDQGVRFLDOO\
inclusive. The green economy provides an
overarching framework in which all activities can be steered in a coordinated way in
a low carbon and sustainable direction.

2.

(PSKDVLVH &OLPDWH &KDQJH &REHQHÀWV
To ensure that climate change policies and
actions can be developed and implementHG HIIHFWLYHO\ DQG HIÀFLHQWO\ ZLWK WKH IXOO
support of the political leadership of the city
DQG ORFDO FLWL]HQV LW LV HVVHQWLDO IRU FREHQHÀWV WR EH HPSKDVLVHG ,Q WKLV ZD\ FOLPDWH
change can be accorded the importance
it deserves.

3.

Ensure a Multi-level Governance Approach:
A strong drive to ensure multi-level governance is necessary for low carbon development in the city of Durban. A partnershipbased approach with national government
and other stakeholders must be enhanced.

4.

Promote Low Carbon Consumption: The city
of Durban must promote low carbon lifestyles and play a leadership role in reducing
upstream carbon emissions. An understanding of the carbon footprint of the city from a
consumption perspective is important.
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5.

Ensure the Implementation of Low Carbon
Land Use Planning: Land use planning plays
a key role in low carbon development. Key
SULQFLSOHVLQFOXGHFRPEDWLQJXUEDQVSUDZO
FRPSDFWLQJFLW\IRUPGHFHQWUDOLVLQJXUEDQ
RSSRUWXQLWLHVSURPRWLQJVXVWDLQDEOHQHLJKERXUKRRGSODQQLQJDQGDVKDUHGYLVLRQRI
spatial development in the city amongst all
stakeholders.

6.

Ensure the Integration of Mitigation and Adaptation Activities: 7UDGLWLRQDOO\ PLWLJDWLRQ
and adaptation activities have developed
VHSDUDWHO\ LQ FLWLHV IUHTXHQWO\ UHVLGLQJ LQ
different municipal departments. There is a
need to develop a strong drive to integrate
mitigation and adaptation activities across
the municipality.

7.

8.

Ensure and Recognise Visionary Leadership:
International experience demonstrates the
role of leadership in advancing the climate
change agenda. EThekwini Municipality
must entrench its reputation as South Africa’s leading city in terms of climate change
actions and should strive to be South AfULFD·V ÀUVW ¶]HURFDUERQ· FLW\ 7KH FLW\ PXVW
also seek to identify and support individuals
ZLWKWKHFRPPLWPHQWFKDULVPDDQGSXEOLF
image to act as local champions or ambassadors for climate change action.
Give Urgent Attention to the Transport Sector in the Transition to a Low Carbon Durban:
The transport sector is central to the transition to a low carbon city and requires urgent attention in eThekwini Municipality. The
main overarching efforts of the municipality
must be on reducing the need to travel by
focusing on accessibility rather than mobility. The mobility demand then needs to be
DVVHVVHG DQG DGGUHVVHG LQ WKH PRVW HIÀcient and sustainable manner.

9.

Ensure a Strong Mitigation Focus in the Industrial Sector: The industrial sector is the
major contributor to greenhouse gas emisVLRQVLQWKHFLW\FRQWUDU\WRWKHSDWWHUQLQ
many global cities. EThekwini MunicipalLW\ VKRXOG HQVXUH WKDW WKURXJK UHJXODWLRQ
LQYHVWPHQWDQGLQFHQWLYHVORFDOLQGXVWU\
plays a central role in mitigating greenhouse
gas emissions and in the development of a
JUHHQ HFRQRP\ WKDW IXOÀOV WKH VRFLDO DQG
economic needs of the municipality.

10. Ensure a Broader Focus on the Built Environment:(QHUJ\HIÀFLHQF\LQEXLOGLQJVLVRIWHQ
hailed as the ‘low-hanging fruit’ in the low
FDUERQ WUDQVLWLRQ SURFHVV DV DFWLRQV FDQ
be implemented more easily than in other
sectors such as transport. It is recommended that eThekwini Municipality extends its
IRFXV RQ HQHUJ\ HIÀFLHQF\ LQ PXQLFLSDO
buildings to the broader built environment
in the city.
11. Maximise Local Opportunities in the Low
Carbon Transition Process: :KLOHWKHXQGHUlying principles of a low carbon city are uniYHUVDO WKH WUDQVLWLRQ SURFHVV UHTXLUHV FDSLtalising on local opportunities to achieve
sustainability. It is recommended that eThekZLQL0XQLFLSDOLW\DFWLYHO\LGHQWLÀHVWKHVHORcal opportunities and exploits them to best
advantage.
12. Encourage Innovation through a Partnership-based Approach: ,QQRYDWLRQ ERWK
WHFKQRORJLFDO DQG VRFLDO LV NH\ WR D ORZ
carbon transition. It is recommended that
eThekwini Municipality fosters innovation by
developing partnerships with local universiWLHVEXVLQHVVHVDQGFRPPXQLWLHV
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introduction
BACKGROUND TO THE STUDY
This study was commissioned by the Environmental Planning and Climate Protection Department (EPCPD) of the eThekwini Municipality
'XUEDQ  DQG IXQGHG E\ WKH 'DQLVK ,QWHUQDtional Development Agency (DANIDA).
The project was initiated as a result of the growing consensus that the world’s climate is changing and the need to mitigate and adapt to
these changes. Cities are especially vulnerable
to climate change as they contain large popuODWLRQV DQG H[WHQVLYH LQIUDVWUXFWXUH DQG HFRnomic activity.
The Academy of Science of South Africa (ASSAf)

Box 1.1:

was tasked with conducting the study due to its
XQLTXH SRVLWLRQ DV D QDWLRQDOO\ UHFRJQLVHG ERG\
ZKLFKSURYLGHVVFLHQWLÀFDQGHYLGHQFHEDVHGDGYLFHWRJRYHUQPHQWRQFULWLFDOVFLHQWLÀFLVVXHV7KH
Academy is also well-placed to address the matter
of climate change mitigation and adaptation and
to provide recommendations that will support national government’s commitment of transitioning
to a low carbon economy. As the body that holds
the membership of the most prominent scientists in
WKHFRXQWU\WKH$FDGHP\FDQGUDZRQDSRRORI
committed expertise across science disciplines to
DGGUHVV TXHVWLRQV RQ WKH VFLHQWLÀF DQG SROLF\
matters related to climate change.
7KH VWXG\ EULHI DQG VSHFLÀF REMHFWLYHV RI WKLV
study are presented in Box 1.1

Statement of Task

The overall goal of this study is to identify key areas of intervention that would position DurEDQRQDSDWKZD\WRZDUGVDORZFDUERQFLW\6SHFLÀFREMHFWLYHVDUHWR
 UHYLHZFDUERQUHGXFWLRQVWUDWHJLHVLQNH\FLWLHVDURXQGWKHZRUOGWRLGHQWLI\OHVVRQV
OHDUQHG7KLVZRXOGLQFOXGHDQH[DPLQDWLRQRIWKHDFWXDOVWUDWHJLHVWKDWLQÁXHQFHFDUERQ
PLWLJDWLRQWKHWUDGHRIIVDQGV\QHUJLHVRIFDUERQPDQDJHPHQWWKHUROHVRILQVWLWXWLRQV
and carbon governance structures;
 UHYLHZPLWLJDWLRQDQGDGDSWDWLRQSROLFLHVWKDWDUHDOUHDG\LQSODFHLQWKHFLW\RI'XUEDQ
 LGHQWLI\NH\DUHDVRILQWHUYHQWLRQLQWHUPVRIUHGXFWLRQLQHQHUJ\XVHDQGLPSOHPHQWLQJ
HQHUJ\HIÀFLHQF\PHDVXUHV7KLVZRXOGLQFOXGHinter aliaDQH[DPLQDWLRQRIRSWLRQVWR
LPSURYHHQHUJ\HIÀFLHQF\LQH[LVWLQJDQGQHZEXLOGLQJVDQGDFRQVLGHUDWLRQRIWUDQVSRUW
and land use planning;
 LGHQWLI\RSSRUWXQLWLHVIRUUHQHZDEOHHQHUJ\DSSOLFDWLRQVDQGRUFOHDQHUIRVVLOIXHOWHFKQROogy;
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Box 1.1:

Statement of Task (continued)

 LGHQWLI\RSSRUWXQLWLHVWRUHGXFHWKHFLW\·VFDUERQIRRWSULQWLQDUHDVRILQIUDVWUXFWXUHSURYLVLRQZDVWHPDQDJHPHQWZDVWHZDWHUPDQDJHPHQWZDWHUSURYLVLRQIRRGSURGXFWLRQ
biodiversity management and protection;
 LGHQWLI\RSSRUWXQLWLHVWRUHGXFHWKHFLW\·VFDUERQIRRWSULQWWKDWDOVRKDYHDGDSWDWLRQ
advantages;
 LGHQWLI\RSSRUWXQLWLHVIRUQHXWUDOLVLQJXQDYRLGDEOHHPLVVLRQVWKURXJKFDUERQRIIVHWWLQJ
schemes;
 FRQVLGHUFDUERQVWRUDJHRSWLRQV
PDNHUHFRPPHQGDWLRQVRQWKHWUDQVLWLRQWRDORZFDUERQFLW\ZLWKDSDUWLFXODUHPSKDVLV
on low carbon technologies;
 PDNHUHFRPPHQGDWLRQVUHJDUGLQJDSSURSULDWHLQVWLWXWLRQDODQGJRYHUQDQFHVWUXFWXUHVLQ
a low carbon city;
 FRQVLGHUWKHEURDGHUDSSOLFDWLRQRIWKHUHFRPPHQGDWLRQVWRRWKHUFLWLHVLQ6RXWK$IULFD

APPROACH AND METHODOLOGY
The study was approved by the ASSAf Council
RQ  0DUFK  DQG WKH PHPEHU 3DQHO
FKDLUHG E\ 5RVHDQQH 'LDE ZDV DSSRLQWHG
The full membership of the Panel is presented
in Table 1.1 and membership biographies in Appendix 1.
The Panel operated independently of the eThekwini Municipality and DANIDA. Information was
gathered from a wide variety of published literature sources. Expert input was solicited through
D QXPEHU RI FRPPLVVLRQHG VWXGLHV ZKLFK DUH
OLVWHGLQ$SSHQGL[,QDGGLWLRQH[WHQVLYHORFDO
information was gathered through a series of inTable 1.1:

WHUYLHZVZLWKH7KHNZLQL0XQLFLSDOLW\FLW\RIÀFLDOV
DVZHOODVVHOHFWHGRIÀFLDOVLQWKHFLWLHVRI-RKDQnesburg and Cape Town listed in Appendix 2.
7KHVWXG\ZDVFRQGXFWHGRYHUWKHSHULRG-DQXary 2010 to May 2011. The Panel met three times;
DW WKH ÀUVW PHHWLQJ IURP  WR  )HEUXDU\ 
a presentation was made by Dr Debra RobHUWV'HSXW\+HDGRIWKH(3&3'WRSURYLGHWKH
EDFNJURXQG WR WKH VWXG\ WKH H[SHFWDWLRQV RI
the city and local climate change initiatives. At
WKHVHFRQGPHHWLQJIURPWR2FWREHU
the committee discussed the draft chapters
and recommendations. A series of teleconference meetings was held between 6 to 12 April
WRÀQDOLVHWKHUHFRPPHQGDWLRQV

Composition of the study Panel
Name

Affilliation

Prof Roseanne Diab

Panel Chair and Executive Officer of ASSAf

Prof James (Jim) Longhurst

Associate Dean and Professor, Environmental Science, University of the West of
England

Dr Shobhakar Dhakal

Executive Director, Global Carbon Project, Japan

Dr Robert (Bob) Scholes

Systems Ecologist, Council for Scientific and Industrial Research (CSIR)

Prof Dave Dewar

Professor, School of Architecture and Planning, University of Cape Town (retired end
of 2010)

Dr Mongameli Mehlwana
Prof Coleen Vogel
Mr Peter Lukey

Alternative Energy Futures Convenor, CSIR
Professor, School of Geography, Archaeology and Environmental Studies, University
of the Witwatersrand
Chief Director: Air Quality Management and Climate Change, Department of
Environmental Affairs
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7KH ÀQDO GUDIW UHSRUW ZDV VXEPLWWHG IRU SHHU UHview in April 2011. Following peer review by four
H[SHUWV OLVWHG LQ $SSHQGL[  WKH 3DQHO ÀQDOLVHG
the report and submitted it to the ASSAf Council
for approval. The ASSAf Council approved its publication at a Council meeting on 11 May 2011.

THE GLOBAL THREAT OF CLIMATE CHANGE
Climate change is the most important global
VFLHQWLÀFLVVXHRIRXUWLPHZLWKVLJQLÀFDQWSROLF\
implications for local and national governments.
Climate change embraces far more than temperature change and may include changes in
UDLQIDOOSDWWHUQVVHDOHYHOULVHWKHVSUHDGRILQIHFWLRXVGLVHDVHVVXFKDVPDODULDLQFUHDVHGDOLHQYHJHWDWLRQLQYDVLRQORVVRIELRGLYHUVLW\DQG
a loss of tourism and recreation functions.
Climate change impacts will vary across the
JOREHEXWLWLVZLGHO\DFNQRZOHGJHGWKDW$IULFD
as a continent will experience the greatest imSDFWVODUJHO\EHFDXVHRIWKHYXOQHUDELOLW\RILWV
SRSXODWLRQZKLFKFRQVLVWVRIVRPHRIWKHSRRUHVW QDWLRQV LQ WKH ZRUOG /LNHZLVH LQ FLWLHV WKH
SRRUFRPPXQLWLHVZLWKIHZHUDGDSWLYHRSWLRQV
are expected to be most affected.
Climate change predictions for the city of Durban are summarised in the following section.
7KH\FRQYH\DVRPEUHPHVVDJHKLJKOLJKWLQJWKH
need for adaptive and mitigation responses.

CLIMATE CHANGE PROJECTIONS AND
IMPACTS FOR ETHEKWINI MUNICIPALITY
TEMPERATURE
Temperature projections for the immediate
future (2045 – 2065) and distant future (2081 –
2100) are expected to increase 1.5 – 2.50C and
3.0 – 5.00C respectively. Heat-waves (3 or more
consecutive days with maximum temperatures
reaching 300C) are expected to increase by approximately 30% and extreme heat-waves (3 or
more consecutive days with maximum temperatures reaching 350C) are expected to double
in the immediate future (School of Bioresources Engineering and Environmental Hydrology
%((+ 8QLYHUVLW\RI.ZD=XOX1DWDO 8.=1 FLWHG
in Golder Associates (2010)).

RAINFALL
,QJHQHUDOWKHFOLPDWHLQ6RXWK$IULFDLVH[SHFWed to show a net drying in the western two-thirds
of the country and is expected to become wetWHULQWKHHDVWFRDVWUHJLRQV 7DGURVV 5Hsults of modeling undertaken by BEEH cited in
*ROGHU $VVRFLDWHV   VKRZHG WKDW UDLQIDOO
YDULDELOLW\ LV H[SHFWHG WR LQFUHDVH VLJQLÀFDQWO\
from the immediate to the distant future. FurWKHUPRUHWKHUHZLOOJHQHUDOO\EHQRFKDQJHLQ
short duration rainfall for the immediate future
and an increase in longer duration rainfall (1 or
more consecutive days).
WATER AVAILABILITY
:DWHU DYDLODELOLW\ LV H[SHFWHG WR GHFUHDVH DV D
result of increases in temperature and evaporaWLRQ *ROGHU $VVRFLDWHV   6FKXO]H  
QRWHV D UHGXFWLRQ LQ DQQXDO ZDWHU ÁRZ LQ WKH
Mgeni catchment that feeds Durban of 157.8 million m3 E\  /RQJHU SHULRGV ZLWKRXW UDLQIDOO
DV LQGLFDWHG DERYH ZLOO KDYH UHSHUFXVVLRQV IRU
water availability and affect water storage and
LUULJDWLRQUHTXLUHPHQWV *ROGHU$VVRFLDWHV 
SEA-LEVEL RISE
Being a coastal city with 97 km of highly-develRSHGFRDVWOLQH'XUEDQLVSDUWLFXODUO\YXOQHUDEOH
to sea-level rise. Various projections for sea-level
rise exist. The Intergovernmental Panel on CliPDWH &KDQJH ,3&&  ,3&&   SUHGLFWV DQ
increase in mean sea-level of 0.13-0.38 m and
 P LQ  UHODWLYH WR 
for low and high scenarios respectively. A study
by Hughes et al. (1991) for Durban predicted an
increase between 0.5 to 1.0 m by 2100. HounVRPHDQG,\HU  JLYHDÀJXUHRIPIRU
the 2003 to 2100 period and Mather (2007) estimated an average annual increase in sea-level
of 2.7+/- 0.5mm/yr for Durban.
$FFRUGLQJWR+XJKHV  WKHFRDVWOLQHFRXOG
SUREDEO\ ZLWKVWDQG D  P VHDOHYHO ULVH SURYLGHGWKHUHZHUHQRPDMRUVWRUPHYHQWVEXWEH\RQG WKDW DGDSWLYH PHDVXUHV ZRXOG EH QHHGed. A 0.5 m sea-level rise would severely erode
beaches and have an impact on tourism. ActiviWLHVVXFKDVVKRUHVWDELOLVDWLRQSURWHFWLQJQDWXUDO
biological defences and increasing the height of
the national shoreline would need to be considHUHGWRSURWHFWWKHFRDVWOLQH (50 
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BIODIVERSITY
Research addressing the impacts of climate
FKDQJHRQELRGLYHUVLW\LQ'XUEDQLVOLPLWHGEXW
in general it can be expected that increases in
temperature and variability in rainfall may result
in species migrations and extinctions. For South
$IULFD DV D ZKROH WKH 6RXWK $IULFDQ &RXQWU\
Study undertaken for the Initial National Communication under the United Nations Framework
Convention on Climate Change (UNFCCC) reTXLUHPHQWV '($7   QRWHG D UHGXFWLRQ LQ
WKHDUHDFRYHUHGE\FXUUHQWELRPHVRIDQG
SUHGLFWHG WKDW E\  WKHUH ZLOO EH D UHGXFtion by 55%. The same study also drew attention
to the negative effect of climate change on
biodiversity hotspots - areas that are particularly
species-rich and consist of a number of endemic species with restricted distributions. Marine
ecosystems are also expected to be affected
due to increases in sea-surface temperatures.
,QDGGLWLRQLQYDVLYHVSHFLHVDUHOLNHO\WRVSUHDG
due to increased temperatures that favour their
JURZWK 5LFKDUGVRQDQG9DQ:LOJHQ 

LHVWRXULVPKXPDQKHDOWKDQGELRGLYHUVLW\7KH
overall conclusion was that the greatest economic impact was likely to be experienced in
the tourism industry with up to 3% of Gross Domestic Product (GDP) at risk. This was followed
E\ QRQPDUNHW UHODWHG LPSDFWV VXFK DV ELRGLversity and human health.
A study by Kretzinger (2009) has also indicated that
the city’s wastewater infrastructure will be impacted by sea-level rise due to their low elevation and
SUR[LPLW\WRWKHFRDVW/LNHZLVHLQIUDVWUXFWXUHDGMDcent to the harbour is at risk resulting in potentially
large impacts on the economy.
AGRICULTURE

The city of Durban has a rich biodiversity. It conWDLQVWKUHHRI6RXWK$IULFD·VHLJKWELRPHVVHYHQ
broad vegetation types and over 2 000 plant
VSHFLHV (3&3'D 0DQ\DUHDWULVNGXHWR
GHYHORSPHQWSUHVVXUHVDQGDFKDQJLQJFOLPDWH
ZLOO DGG HYHQ JUHDWHU VWUHVV :RUNLQJ *URXS RQ
&OLPDWH&KDQJHDQG'HYHORSPHQW 

Major impacts on food production are expected
WR IROORZ FKDQJHV LQ WHPSHUDWXUH UDLQIDOO DQG
water availability as discussed above. The majority of crops grown in South Africa depend on
seasonal rainfall. Small-scale agriculture is likely
to be most severely affected due to reduced
ZDWHU DYDLODELOLW\ DIIHFWLQJ KXPDQ OLYHOLKRRGV
and intensifying poverty. A study by the Bioresource Unit of the KwaZulu-Natal Department
of Agriculture and Environmental Affairs and
5XUDO'HYHORSPHQWFLWHGLQ*ROGHU$VVRFLDWHV
 IRUH[DPSOHVKRZHGWKDWZLWKDPHDQ
WHPSHUDWXUHLQFUHDVHRI& & WKDWPRVW
(all) of the eThekwini Municipality area would
become unsuited to maize production.

HEALTH

ADDRESSING CLIMATE CHANGE

Projected changes in temperature and rainfall
are likely to lead to increased negative health
effects. A modeling study indicated that malaria-prone areas in South Africa would double by
HVVHQWLDOO\VSUHDGLQJPDODULDWRSUHYLRXVO\
XQDIIHFWHGDUHDV '($7 +HDWUHODWHG
vector and water-borne diseases (particularly
malaria and cholera) are expected to increase
DVDUHVXOWRILQFUHDVHGÁRRGLQJWKDWFRXOGOHDG
WRFRQWDPLQDWLRQRIZDWHUVXSSOLHVKLJKHUWHPperatures and humidity levels.

International policies and other initiatives to adGUHVVFOLPDWHFKDQJHDVZHOODVQDWLRQDOHIIRUWV
are summarised in Chapters 3 and 4 respectively.
$WWKHORFDOOHYHOWKHFLW\RI'XUEDQKDVEHHQ
at the vanguard of efforts to address climate
change. An historical overview of the key initiatives follows.

ECONOMY
In a study of the economic impacts of climate
FKDQJH IRU 6RXWK $IULFD 7XUSLH et al. (2002)
drew attention to the costs associated with imSDFWVRQDJULFXOWXUHIRUHVWU\UDQJHODQGVÀVKHU-

The origin lies in the participation of the municipalLW\ WKURXJK WKH WKHQ  (QYLURQPHQWDO %UDQFK LQ
the International Council for Local Environmental
Initiatives (ICLEI’s) International Cities for Climate
Change campaign launched in 2000. By the time
WKHSURMHFWHQGHGLQWKHFLW\KDGFRPSOHWHG
LWVÀUVWJUHHQKRXVHJDV *+* LQYHQWRU\DQGKDG
LPSOHPHQWHG D PXQLFLSDO EXLOGLQJV· HQHUJ\ HIÀFLHQF\SLORWSURMHFW 5REHUWV 7KHQH[WPDjor milestone was in 2004 with the establishment
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of a Municipal Climate Protection Programme
(MCPP) to mainstream climate change issues
into all aspects of work undertaken by the muQLFLSDOLW\ (3&3'E 7KH0&33ZDVGHYHORSHGLQDQXPEHURISKDVHV 5REHUWV 
1.

2.

3.

)LUVW WKH &OLPDWLF )XWXUH IRU 'XUEDQ UHSRUW
LQXQGHUWDNHQLQSDUWQHUVKLSZLWKWKH
CSIR (Naidu et al   DVVHVVHG WKH SRtential local impacts of climate change
and outlined responses that could assist the
city with mitigation and adaptation to climate change.
The second phase of the MCPP involved
the preparation of a Headline Adaptation
6WUDWHJ\DVDGDSWDWLRQWRFOLPDWHFKDQJH
emerged as a more immediate priority
WKDQPLWLJDWLRQ 5REHUWV 7KHVWUDWHJ\
highlighted some key interventions required
for the municipality to adapt to climate
FKDQJHVSHFLÀFDOO\LQWKHDUHDVRIKXPDQ
KHDOWK ZDWHU DQG VDQLWDWLRQ ELRGLYHUVLW\
FRDVWDO ]RQH VHDOHYHO ULVH  LQIUDVWUXFWXUH
IRRGVHFXULW\DQGDJULFXOWXUHVWUDWHJLFSODQning and economic development and disDVWHU PDQDJHPHQW +RXQVRPH DQG ,\HU
2006). A Carbon Storage and Sequestration
$QDO\VLV *OHQGD\   ZDV DOVR XQGHUWDNHQ ZKLFK LQGLFDWHG WKDW DOWKRXJK WKH
sequestration rates were small compared
WRWKHFLW\·V*+*HPLVVLRQVUHKDELOLWDWLRQRI
open space would improve its capacity to
act as a carbon sink. Phase 2 also included
the three sectoral municipal adaptation
SODQV ZDWHUKHDOWKDQGGLVDVWHUPDQDJHPHQW ¶FOLPDWHVPDUW·'·0266SURMHFW¶FOLPDWHVPDUW·FRPPXQLWLHVSURMHFWFRPPXQLW\ UHIRUHVWDWLRQ SURMHFWV JUHHQ URRI SLORW
SURMHFW DQG DVSHFWV RI WKH *UHHQLQJ 'XUEDQSURJUDPPHDPRQJVWRWKHUV7KH
municipality is currently commissioning a
FRVWEHQHÀWDQDO\VLVRIWKHWKUHHPXQLFLSDO
adaptation plans as part of this phase.
The third phase of the MCPP turned to addressing the need to incorporate climate
change considerations into the city’s planQLQJ SURFHVVHV $ FRPSXWHUEDVHG *HRgraphic Information System (GIS)-type platform Urban Integrated Assessment Tool has
EHHQ GHYHORSHG LQ FROODERUDWLRQ ZLWK
the Tyndall Climate Change Research InVWLWXWHWRVLPXODWHHYDOXDWHDQGFRPSDUH
the city’s strategic plans and policies in the

4.

FRQWH[WRIFOLPDWHFKDQJHLPSDFWVVRWKDW
it can further inform future planning. The
tool is in a GIS-type platform to ensure that
aspects can be viewed visually. Preliminary
ZRUN KDV VKRZQ WKDW WKH WRRO LV GLIÀFXOW WR
use and will require further work.
A fourth phase of the MCPP is currently
seeking to mainstream climate change
into city planning and development. Thus
IDUD&OLPDWH3URWHFWLRQ%UDQFKKDVEHHQ
established within the re-named EPCPD; the
Greening Durban 2010 programme focused
on achieving carbon neutrality for the 2010
:RUOG&XSZDVXQGHUWDNHQ (3&3'E 
Initial work is also underway to determine
the terms of reference for a Strategic Environmental Assessment of the city’s Spatial
Development Plans (SDPs).

7KH PXQLFLSDOLW\ KRVWHG LWV ÀUVW &OLPDWH 6XPPLW
LQZKHUHWKHWHUPVRIUHIHUHQFHIRUD'XUban Climate Change Partnership (DCCP) was
drawn up based on workshop discussions. It
was agreed that the partnership should include
public and private representatives and that
it should be run by a facilitator external to the
PXQLFLSDOLW\ 7KH ÀUVW VWHSV WR LQLWLDWH DQ $GYLsory Forum which will provide guidance on the
establishment of a Steering Committee for the
partnership were taken early in 2011.
,Q UHFHQW \HDUV WKHUH KDV DOVR EHHQ FRQVLGHUable work undertaken in the municipality on the
LPSOLFDWLRQV RI VHDOHYHO ULVH 0DWKHU D 
The coastal storms which severely impacted the
Durban coastline in March 2007 added further
LPSHWXVWRWKLVZRUN$*,6FRPSXWHUPRGHOWKH
6HD/HYHO5LVH9LHZHUKDVEHHQGHYHORSHGWR
model sea-level rise along the city’s coastline
0DWKHUE 7KHUHVXOWVDUHLQWHQGHGWRDVsist in the preparation of Shoreline Management
Plans and Municipal Adaptation Pans.
7KH ÀUVW RI WKHVH WKH 6RXWK 'XUEDQ 6KRUHOLQH
0DQDJHPHQW 3ODQ LV EHLQJ XQGHUWDNHQ DV D
pilot project along approximately 25-30 km of
shoreline in the south of Durban to prepare a
guiding framework to respond to potential imSDFWV RI VHDOHYHO ULVH :63 (QYLURQPHQWDO
2009). The Sea-Level Rise Viewer has been used
to indicate the potential biophysical and social
effects of sea-level rise for each of three seaOHYHOULVHVFHQDULRV PPDQGP 7KH
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potential impact on affected land parcels and
LQIUDVWUXFWXUH KDV EHHQ VSDWLDOO\ UHSUHVHQWHG
affected landowners and users and opportuniWLHV IRU UHORFDWLRQ RI IDFLOLWLHV LGHQWLÀHG 3RWHQWLDOUHVSRQVHVDUHEHLQJLQYHVWLJDWHGLQFOXGLQJ
YDULRXVRSWLRQVWRKROGUHWUHDWRUDGYDQFHWKH
FXUUHQWFRDVWDOHURVLRQOLQHPRGLÀFDWLRQRIWKH
human environment (buildings and infrastrucWXUH  DGDSWLRQ PHDVXUHV SROLF\ FRQWUROV DQG
PRGLÀFDWLRQRIKXPDQEHKDYLRXU
The South Durban Basin area based management department has recently begun a separate climate change initiative with the assist-

DQFH RI WKH :LOGOLIH DQG (QYLURQPHQW 6RFLHW\
RI 6RXWK $IULFD :(66$  XVLQJ D SDUWLFLSDWRU\
approach to climate risk assessment and adapWDWLRQ :(66$ 7KHSURFHVVEHJDQZLWKD
stakeholder capacity-building workshop in April
IROORZHGE\DFOLPDWHULVNVFUHHQLQJZKHUH
the initiative was launched. The next step will be
WRGHYHORSVSHFLÀFSURMHFWV
Considerable impetus was given to the climate
change initiatives in the city with the creation of
WKH(QHUJ\2IÀFHLQ$QXPEHURISURMHFWV
IRFXVHGRQHQHUJ\HIÀFLHQF\KDYHEHHQLPSOHmented (see Chapter 2).

Key Messages:
 7KHFLW\RI'XUEDQKDVEHHQDWWKHYDQJXDUGRIHIIRUWVWRDGGUHVVFOLPDWHFKDQJH
 7KHLQLWLDWLYHVKDYHVSDQQHGDWHQ\HDUSHULRGDQGKDYHLQFOXGHGLQVWLWXWLRQDOFKDQJHVDQG
mitigation and adaptation responses.

CITIES AS KEY DRIVERS OF CLIMATE CHANGE
AND CLIMATE CHANGE ACTIONS
More than half of the world’s population resides in cities and the proportion is expected to
LQFUHDVHWRE\DQGE\ 81
 *OREDOO\FLWLHVDUHVXEVWDQWLDOFRQWULEXWRUV
WR*+*HPLVVLRQVDFFRXQWLQJIRUDSSUR[LPDWHO\RIJOREDOHPLVVLRQV :RUOG%DQND 
According to the International Energy Agency
,($   FLWLHV FRQWULEXWH PRUH WKDQ  RI
HQHUJ\UHODWHGJOREDO*+*VZKLFKLVSUHGLFWHG
WRLQFUHDVHWRE\,Q6RXWK$IULFDWKH
WKUHH ODUJHVW PHWURSROLWDQ DUHDV RI -RKDQQHVEXUJ&DSH7RZQDQG'XUEDQFRPSULVHRI
6RXWK$IULFD·V*+*HPLVVLRQVZLWK'XUEDQFRQWULEXWLQJ 6XVWDLQDEOH(QHUJ\$IULFD 
On a per capitaEDVLV'XUEDQ·V*+*HPLVVLRQV
of 6.9 t CO2e per capita in 2005/61 is lower than
the per capita value for South Africa at 9.92 t
CO2H IRU WKH \HDU  :RUOG %DQN D 
Comparative statistics for other major cities are
presented in Figure 1.1 and show that South African cities have per capita values equivalent to
cities in China and the United States and are far
higher than cities in Europe.
1

Because cities contain the highest population
densities and most of the activities that produce
*+*V WKH\ SUHVHQW WKH JUHDWHVW RSSRUWXQLWLHV
for mitigation and adaptation. Interventions
thus have a greater reach and higher levels of
service delivery and infrastructure mean that
they are more likely to succeed. Cities have
DXWKRULW\RYHUWKHVHFWRUVVXFKDVZDWHUZDVWH
DQG WUDQVSRUW LQ ZKLFK PRVW LQWHUYHQWLRQV DUH
OLNHO\ WR EH LQWURGXFHG DQG DUH DEOH WR LQWURGXFHSROLFLHVDQGÀQDQFLDOLQFHQWLYHVWRLQLWLDWH
climate change actions. City governments tend
to be more closely linked to the public because
RI WKHLU IRFXV RQ URXWLQH VHUYLFHV :RUOG %DQN
2010a) and are therefore more likely to be able
WR EXLOG SDUWQHUVKLSV ZLWK WKH SXEOLF DOWKRXJK
this may be compromised in some cities in South
Africa due to a history of poor service delivery.
Cities have the potential to play leadership roles
LQ WKHLU FRXQWULHV ZLWK WKHLU DFWLRQV UHDFKLQJ
beyond their jurisdictional areas. Proactive cities can set the example for smaller municipaliWLHV DQG HYHQ IRU WKH QDWLRQ DV D ZKROH DV LV
WKHFDVHLQWKH8QLWHG6WDWHVZKHUHFLWLHVKDYH
taken action despite the country not having
VLJQHGWKH.\RWR3URWRFRO$UHFHQW:RUOG%DQN

This vallue is based on the total 2005/2006 GHG emissions for Durban divided by the population for that year. Assumptions underpinning the GHG emissions estimate are
given in Chapter 5.

30

Chapter 1 to last.indd 30

2011/06/20 06:05:33 PM

INTRODUCTION

Beijing, China

Paris, France
Stockholm, Sweden

2003

)
)

New York City, USA
Cape Town, South Africa

2005

CITY, COUNTRY

Tokyo, Japan

Greater London, UK

São Paulo, Brazil
2

4

6

8

10

12

2000

)
)

Los Angeles, USA

0

2006

)
)

Shanghai, China

14

tCO2e per capita
Figure 1.1: Per capita greenhouse gas emissions (tCO2e /capita) for selected cities for the
indicated year :RUOG%DQN
UHSRUW :RUOG%DQND DUJXHVWKDWFOLPDWH
change presents an opportunity for cities to
UDLVH WKHLU SURÀOH DQG UHLQIRUFH WKHLU LPDJH DV
being progressive and responsible by belonging
to the ‘green cities’ club.

The important role of cities in the climate
change agenda is underscored by the recognition given to the issue of cities and human settlements as separate chapters in the adaptation and mitigation reports of the forthcoming
ÀIWKDVVHVVPHQWRIWKH,3&&

Key Messages:
 &LWLHVDFFRXQWIRUDERXWRIJOREDOJUHHQKRXVHJDVHPLVVLRQV
 7KHFLW\RI'XUEDQFRQWULEXWHVRI6RXWK$IULFD·VJUHHQKRXVHJDVHPLVVLRQV
 7KHHPLVVLRQRIJUHHQKRXVHJDVHVLQ'XUEDQLVW&2HSHUFDSLWD
 &LWLHVSUHVHQWWKHJUHDWHVWRSSRUWXQLWLHVIRUPLWLJDWLRQDQGDGDSWDWLRQEHFDXVHRIWKHLU
high population densities and higher levels of service delivery and infrastructure.

WHAT IS A LOW CARBON CITY?
A low carbon city is clearly a normative concept
implying that a city has achieved an acceptable state in terms of its GHG emissions. HowevHUZKDWFRQVWLWXWHVDFFHSWDEOHLQWKLVFRQWH[W
is unclear. It could be argued that developing
country cities are already relatively low carbon
and that the use of the term low carbon preempts the need for them to pursue low carbon

SODQQLQJ)XUWKHUFOLPDWHFKDQJHDFWLRQSODQV
of many cities focus exclusively on sources of
GHGs and by not extending the coverage to
carbon sinks fail to answer what makes them
ORZ FDUERQ ,Q DGGLWLRQ WR VLQNV D OLQN WR DQG
WKHQHHGIRUVLPXOWDQHRXVSODQQLQJIRUFOLPDWH
FKDQJHDGDSWDWLRQLVQHFHVVDU\7KHGHÀQLWLRQ
of a low carbon city posited here is that a low
carbon city is one that strives to reduce its GHG
HPLVVLRQVDQGLQFUHDVHLWVFDUERQVLQNVZKLOHVL-
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Key Message:
 7KHGHÀQLWLRQRIDORZFDUERQFLW\LVRQHWKDWVWULYHVWRUHGXFHLWV*+*HPLVVLRQVDQG
LQFUHDVHLWVFDUERQVLQNVZKLOHVLPXOWDQHRXVO\DGDSWLQJWRDQWLFLSDWHGFOLPDWHFKDQJH
impacts.

multaneously adapting to anticipated climate
change impacts.
The achievement of a low carbon state requires
a transition process that is characterised by low
carbon development (LCD). Various types of
/&'KDYHEHHQLGHQWLÀHG ,'6 HDFKIRcusing on either the productive or consump-

tive side of an economy and requiring varying
GHJUHHV RI WHFKQRORJLFDO VHFWRUDO RU EHKDYioural change (Table 1.2). Elements of each approach are endorsed where appropriate. The
approach proposed as providing the most suitable framework is that of the green economy
VHH &KDSWHU   DOWKRXJK HPSKDVLV LV DOVR
placed on lowering consumption.

Table 1.2: Types of low carbon development (IDS, 2009)
Type

Description

Focus

Approach

Green economy

Focused on production aspects of an economy. Aims
to decouple economic growth from carbon emissions

Mainly mitigation
but also adaptation

Technological change,
sectoral change

Green lifestyles

Focused on consumption aspects of an economy. Implies lifestyle and behavioural changes. Also aims to
decouple economic growth from carbon emissions

Mitigation and
adaptation

Behavioural change,
technological change,
sectoral change

Equilibrium economy

Focused on production aspects of an economy. Aimed
at development not growth and so no decoupling is
necessary as growth is neutral

Mainly mitigation
but also adaptation

Technological change,
sectoral change

Coexistence with
nature

Focused on consumption aspects of an economy.
Aimed at development not growth and so no decoupling is necessary as growth is neutral

Mitigation and
adaptation

Behavioural change,
technological change,
sectoral change

7KHZRUOG·VÀUVWFDUERQQHXWUDODQG]HURZDVWH
city is planned at Masdar City in Abu Dhabi. It is a
new development initiated as a clean technology research hub that aims to accommodate
a population of 50 000 people. Development of
the city has been hampered by the economic
downturn but plans include prohibiting the use
of motor vehicles and having a transport system
comprising public mass transit and individual
rapid transport systems. The city will acquire its
SRZHU VROHO\ IURP UHQHZDEOH HQHUJ\ VRXUFHV
viz VRODU ZLQG JHRWKHUPDO DQG ZDVWH WR HQergy. All biological waste will be used as fertiliser
and all industrial materials will be reduced or recycled. The city plans to recycle its water and
2

grey water will be used for irrigation. Research is
currently being undertaken to desalinate water
LQDQHQHUJ\HIÀFLHQWZD\5HVHDUFKDQGLQQRYDWLRQ DUH SULRULWLHV IRU WKH VXFFHVV RI WKH FLW\
hence a university is a central component of
the plan2.
RELEVANCE OF LOW CARBON DEVELOPMENT
IN A DEVELOPING COUNTRY CONTEXT
Faced with the overwhelming imperative of
HFRQRPLFJURZWKWRLQFUHDVHHPSOR\PHQWRSSRUWXQLWLHVHUDGLFDWHRUDOOHYLDWHSRYHUW\DQG
DGGUHVV LVVXHV RI LQHTXDOLW\ RQH PD\ TXHVWLRQ
the relevance of a low carbon city in a devel-

http://www.masdarcity.ae/en/index.aspx.
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RSLQJ FRXQWU\ VXFK DV 6RXWK $IULFD ,QGHHG
with the Least Developed Countries contributLQJRQO\RIJOREDO*+*HPLVVLRQVLWFRXOGEH
argued that it is neither feasible nor morally correct for them to reduce emissions (Funder et al
2009).
The argument adopted here is that the transition to a low carbon city should be construed
not as an economic burden but as an economic opportunity. The transition offers opportunities
to couple economic development imperatives
with low carbon options. In the Least Developed
&RXQWULHVWKHUHPD\HYHQEHMXVWLÀFDWLRQIRUQR
reductions in absolute carbon emissions (Funder
et al $ORZFDUERQSDWKZD\VKRXOGQRW
be viewed as one that precludes economic
JURZWKEXWUDWKHUDVDQRSSRUWXQLW\WRGHOLEHUately shape future development such that it accords with low carbon principles (see Chapter
10 on a green economy for Durban). IncreasLQJO\ WKH UKHWRULF RI FOLPDWH FKDQJH SROLF\ LV
shifting from a negative frame in which words
VXFKDV¶OLPLWDWLRQ·¶FRQVWUDLQW·DQG¶UHGXFWLRQ·
dominate to one in which there is an emphasis
RQ ¶LQYHVWLQJ LQ QHZ WHFKQRORJ\· ¶VWLPXODWLQJ
economic growth’ and ‘creating low-carbon
MREV· *OREDO&OLPDWH1HWZRUN 
In their quest to reduce poverty and achieve the
0LOOHQQLXP'HYHORSPHQW*RDOV 0'*V GHYHOoping countries are faced with enormous challenges. Issues of climate change mitigation and
adaptation cannot be separated from poverty
UHGXFWLRQ HIIRUWV ,'6   DV LW LV ZLGHO\ UHFognised that the poor are most vulnerable to
climate change impacts. Despite the lack of an
HQHUJ\UHODWHG0'*HQHUJ\SRYHUW\XQGHUSLQV
DOO0'*VDQGDFFRUGLQJWRWKH,'6  ORZ
carbon development (LCD) addresses the issue
of energy poverty and hence contributes to the
achievement of the MDGs.
/&'PD\DOVRRIIHUVLJQLÀFDQWFREHQHÀWVZKLFK
DUH VHOGRP HPSKDVLVHG EXW ZKLFK DUH SHUWLnent for developing countries. These include
improved public health because of reduced
DLU SROOXWLRQ ,$03   JUHDWHU DJULFXOWXUDO
SURGXFWLYLW\ JUHDWHU ZDWHU DQG HQHUJ\ VHFXrity and opportunities to leap frog to new techQRORJLHV :RUOG%DQND 7KHUHFDQDOVREH
VXEVWDQWLDO ÀQDQFLDO EHQHÀWV GXH WR LQFUHDVHG
HQHUJ\HIÀFLHQF\DVZHOODVLQFUHDVHGEXVLQHVV

opportunities and employment creation. A city
also stands to attract more investment as a result of positioning itself amongst a global group
of leaders.
$W DQ LQWHUQDWLRQDO OHYHO 6RXWK $IULFD KDV UDWLÀHGWKH.\RWR3URWRFRO$WWKH&RQIHUHQFH
of the Parties (COP)-15 meeting in CopenhaJHQ6RXWK$IULFDDQQRXQFHGWKDWLWZDVZLOOLQJ
to cut carbon emissions from a Business-as-Usual
trajectory to 34% by 2020 and 42% by 2025. Even
though this is premised on a number of condiWLRQVFKLHIRIZKLFKLVDYDLODEOHIXQGLQJLWGHPonstrates that South Africa is committed to fulÀOOLQJ LWV REOLJDWLRQV LQ WHUPV RI WKLV DJUHHPHQW
both now and into the future (see Chapter 3).
,WLVZLGHO\VSHFXODWHGWKDW6RXWK$IULFDDORQJ
ZLWKRWKHUHPHUJHQWHFRQRPLHVZLOOEHIDFHG
with far greater commitments that may involve
reductions in GHG emissions post-2012 when the
current commitment period of the Kyoto ProtoFRO LV GXH WR HQG :KDWHYHU WKH QDWXUH RI WKH
RXWFRPH D ODUJH SDUW RI WKH UHVSRQVLELOLW\ IRU
PLWLJDWLRQHIIRUWVZLOOUHVWZLWKORFDOJRYHUQPHQW
LQSDUWLFXODUWKHWKUHHODUJHVWPHWURSROLWDQDUHDV
7KH WLPLQJ RI WKLV UHSRUW IRU WKH FLW\ RI 'XUEDQ
which is host to the seventeenth session of the
COP and the seventh session of the Conference of the Parties serving on the Meeting of
the Parties (CMP) to the Kyoto Protocol (COP&03 PHHWLQJLQ1RYHPEHULVFULWLFDO
/DUJHHYHQWVSDUWLFXODUO\RQHGLUHFWO\UHODWHGWR
climate change have the potential to nudge local government in a desired direction. The COP17-CMP-7 meeting presents an opportunity for
Durban to be proactive and to announce its
commitment to becoming a low carbon city
and to put in place structures and policies to
ensure that this happens.
,Q WKH IXWXUH DFFRUGLQJ WR )DNLU   6RXWK
Africa faces the prospect of border carbon adMXVWPHQWVRQH[SRUWVGUDPDWLFDOO\UHGXFLQJH[port competitiveness and resulting in job losses.
Although the implementation of border carbon
DGMXVWPHQWVLVVWLOOXQFHUWDLQLWFOHDUWKDWDORZ
carbon future is unavoidable.
,QGHYHORSLQJFRXQWULHVFOLPDWHFKDQJHLVVXHV
have tended to focus on adaptation. This is understandable given that the impacts are experienced on a local scale. Adaptation efforts tend
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WR IRFXV RQ WKH SDUWLFXODU QHHGV IRU H[DPSOH
sea-level rise protection works. Relatively less
attention has been given to the potential coEHQHÀWVWKDWPD\DFFUXHIURPPLWLJDWLQJHPLVsions and following a low carbon pathway. Mitigation efforts tend to be capital intensive (e.g.
public transport system) and are often thought

to be the business of the developed world. The
UHFHQW UHSRUW E\ WKH :RUOG %DQN :RUOG %DQN
2010a) argues for the integration of adaptation
DQG PLWLJDWLRQ ZLWK XUEDQ GHYHORSPHQW VWDWing that by focusing on the improvement of city
VHUYLFHVRQHLVGHYHORSLQJDUHVLOLHQWFLW\DQGD
city with reduced GHG emissions.

Key Message:
 7KHDUJXPHQWDGRSWHGKHUHLVWKDWWKHWUDQVLWLRQWRDORZFDUERQFLW\VKRXOGEHFRQVWUXHG
not as an economic burden but as an economic opportunity. The transition offers opportunities to couple economic development imperatives with low carbon options.

SUMMARY
7KHH7KHNZLQL0XQLFLSDOLW\KDVWDNHQVLJQLÀFDQW
strides in addressing climate change. That it
FRXOGGRPRUHWKHUHLVQRGRXEWDVLVUHYHDOHG
in the chapters that follow.

IRFXVHG SULPDULO\ RQ PLWLJDWLRQ RSWLRQV DUH
presented. Chapter 6 gives attention to developing the resilience of the city through adaptation options. Opportunities to enhance carbon sinks are addressed in Chapter 7.

The report commences with an overview of the
ORFDOFRQWH[W &KDSWHU WDNHVDFFRXQWRIWKH
national situation in terms of key policies and
OHJLVODWLRQ &KDSWHU   DQG SUHVHQWV WKH LQWHUnational perspective (Chapter 4) as an opportunity to learn from interventions and approaches
adopted abroad.

Underpinning all the mitigation and adaptaWLRQ RSWLRQV SUHVHQWHG DUH JRYHUQDQFH DQG
citizenship aspects that are presented in ChapWHUVDQGUHVSHFWLYHO\:LWKWKHVWURQJJOREDO
HPSKDVLV RQ WKH JUHHQ HFRQRP\ D VHSDUDWH
chapter on a green economy for Durban is presented in Chapter 10. This is followed by a chapWHURQÀQDQFLQJRSSRUWXQLWLHVIRUDORZFDUERQ
city (Chapter 11).

$JDLQVWWKLVFRQWH[WXDOEDFNJURXQGWKHRSSRUtunities for the eThekwini Municipality to transition to a low carbon city are explored for variRXVVHFWRUVVXFKDVZDWHUWUDQVSRUWDQGHQHUJ\
&KDSWHU   $ QXPEHU RI UHFRPPHQGDWLRQV

7KH ÀQDO FKDSWHU &KDSWHU   GUDZV WRJHWKHU
WKH ÀQGLQJV DQG UHFRPPHQGDWLRQV DQG FDStures the key recommendations of this report.
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local context
CITY PROFILE
Durban is a metropolitan area located on the east
FRDVWRI.ZD=XOX1DWDO6RXWK$IULFD,WLVRQHRIWKH
major economic and urban centres in South Africa.
This chapter provides an overview of the spaWLDOVRFLRHFRQRPLFHQYLURQPHQWDODQGLQVWLWXtional characteristics of eThekwini Municipality
(the local government responsible for planning
and managing the city) that will shape the stratHJLHVLQWHUYHQWLRQVDQGLPSOHPHQWDWLRQRIORZ
carbon programmes in the city.

population growth rate of 0.8% per annum (beWZHHQDQG ZKLFKLVDERYHWKHQDWLRQDODYHUDJHRIEXWUHSUHVHQWVDGHFOLQH
compared to past years. It is estimated that by
2014 the city will have a population of 3.429 milOLRQ SHRSOH ,+6 *OREDO ,QVLJKW   ZLWK WKH
highest growth rate amongst the African population. Notwithstanding the population growth
UDWHGHFOLQHWKHSRSXODWLRQDQGKRXVHKROG
growth are expected to continue as people
move into informal settlements on the periphery
of the city from neighbouring rural municipalities
in an attempt to access services from the city
H7KHNZLQL0XQLFLSDOLW\D 

DEMOGRAPHICS
Durban has a population of approximately 3.357
PLOOLRQ SHRSOH ,+6 *OREDO ,QVLJKW   DQG D
Table 2.1:

The apartheid legacy has resulted in a socioeconomically segregated city that is still highly
racialised (Table 2.1).

Population statistics by racial group (Source: IHS Global Insight, 2010)
Population group

Percentage of
city population
(2009)

Population
growth rate per
annum (20042009)

Estimated
percentage of
city population
(2014)

Percentage living in poverty
(of each race
group)

African

69.5

1.1%

70.8

41.8

White

9.2

-0.8%

8.5

0.2

Indian

18.8

0.2%

18.2

9.5

Coloured

2.5

0.7%

2.5

18.2

The city has high levels of poverty and unemployPHQWZLWKRIWKHSRSXODWLRQEHLQJFODVVLÀHGDVSRRU MXVWRYHUPLOOLRQ DQGRIWKH
economically active population being unemSOR\HG 6$&1  %UHHW]NH  ,+6 *OREDO
,QVLJKW 7KHRIÀFLDOXQHPSOR\PHQWLVJLYHQ
DV ,+6*OREDO,QVLJKW 7KHUDFLDOLQ-

HTXDOLW\LQWKHFLW\LVUHÁHFWHGLQWKHIDFWWKDW
RISRRUKRXVHKROGVDUH$IULFDQ:KLWH
1.2% Coloured and 5.2% Asian. A total of 81% of
unemployed people in the city are African (IHS
*OREDO,QVLJKW 7KH*LQLFRHIÀFLHQWZKLFK
ranges between 0 (indicating total equality) and
 LQGLFDWLQJWRWDOLQHTXDOLW\ LV
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The population of the city is young (35.5% of
the population is less than 20 years and 57.8%
LVOHVVWKDQ\HDUV 2QO\WKH:KLWHSRSXODWLRQ
UHÁHFWVWKHSDWWHUQRIDQDJLQJSRSXODWLRQ7KH
other racial groups are characterised by high
LQIDQWPRUWDOLW\KLJKGHSHQGHQF\UDWHVDQGORZ
OLIHH[SHFWDQF\ ,+6*OREDO,QVLJKW 
Further statistics relevant to children and which
highlight the vulnerability of the population are
provided by the Children’s Institute at the University of Cape Town (Kibel et al )RUWKH
SURYLQFH RI .ZD=XOX1DWDO RQO\ MXVW RYHU 
RI FKLOGUHQ GHÀQHG DV OHVV WKDQ  \HDUV  OLYH
ZLWK ERWK SDUHQWV FRPSDUHG ZLWK RYHU  LQ
WKH :HVWHUQ &DSH DQG *DXWHQJ 2YHU  RI
children in KwaZulu-Natal live in a household
without an employed adult.
Functional literacy (number of people over 20
with at least Grade 7) is 83.7% (in 2009). This rate
LV ORZHU WKDQ RWKHU PHWURSROLWDQ PXQLFLSDOLWLHV
with the exception of Ekurhuleni (East Rand) (IHS
*OREDO,QVLJKW 
Population densities reveal high densities in the
&HQWUDO %XVLQHVV 'LVWULFW &%'  UHODWLYHO\ ORZ
densities (2-10 dwellings per hectare) around

10 km (middle and upper income suburbs) and
then a density spike (40-50 dwellings per hectDUH  DW  NP IURP &%' ZKLFK UHÁHFWV WKH
townships located on the periphery of the city
%UHHW]NH 
,QVXPPDU\WKHSRSXODWLRQRIH7KHNZLQL0XQLFLSDOLW\UHÁHFWVDUHODWLYHO\YXOQHUDEOHSRSXODWLRQ
ZLWKRQHWKLUGEHLQJFODVVLÀHGDVSRRUDQGDUHOatively high HIV/AIDS prevalence rate.
The statistics presented in this section have important implications for transitioning to a low
carbon city:
y High levels of poverty and unemployment
contribute greatly to the vulnerability of the
population and affect their ability to adapt.
y They emphasise that the creation of jobs is
critical.
y Transformation to a low carbon city requires
individuals to have an understanding of the
concept and to make important choices
DERXWKRZWKH\XVHUHVRXUFHVERWKRI
which hinge on having an educated public.
y The inequalities present in society underscore the need to address the issue of
inequality in the design and implementation
of low carbon programmes.

Key Message:
One-third of the city’s population is characterised as poor and over one-third of the economically active sector of the population is unemployed.
SPATIAL STRUCTURE

AND

LAND USE

The eThekwini Municipality covers an area of
approximately 2 300 km2 (Fig. 2.1). The spatial
FRQÀJXUDWLRQRIWKHFLW\KDVEHHQVKDSHGE\D
number of forces.
y Apartheid ideology'XUEDQDQGRWKHU
6RXWK$IULFDQFLWLHVLQJHQHUDOKDYHEHHQ
powerfully shaped by the political ideology
of apartheid and post-apartheid class diviVLRQVLQZKLFKUDFLDOJURXSVDUHVHSDUDWHG
DQGEXIIHUHGIURPHDFKRWKHUZLWKWKH
poorer groups located on the periphery of
the city.
y Modernism - the dominant planning para-

digm of the past seventy years or more has
EHHQWKDWRIPRGHUQLVPZKLFKKDVSURPRWed the concept of the single dwelling on its
RZQSORWRIODQGDVZHOODVWKHVHSDUDWLRQRI
XUEDQDFWLYLWLHVERWKRIZKLFKKDYHFRQWULEuted to low density sprawl.
y Consolidation of local authorities - the land
area of Durban increased by 68% under
the Municipal Systems Act (Act 32 of 2000)
,+6*OREDO,QVLJKW UHVXOWLQJLQDODUJH
portion of rural areas under customary law
being included within the metropolitan area.
In the years leading up to the consolidaWLRQLQWKHUHZDVDQDWWHPSWWRIRVWHU
integration between the previously separate
ORFDODXWKRULWLHVDQGVL[ORFDOFRXQFLOVZHUH
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SPATIAL DEVELOPMENT FRAMEWORK
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Figure 2.1: EThekwini Municipal Area 6RXUFHH7KHNZLQL0XQLFLSDOLW\E
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HVWDEOLVKHG+RZHYHUUDWKHUWKDQOHDGLQJWR
LQWHJUDWLRQWKHUHZDVKHLJKWHQHGFRPSHWLWLRQEHWZHHQWKHGLIIHUHQWDUHDVRIWKHFLW\
IXUWKHUIUDJPHQWLQJGHYHORSPHQWDVHDFK
council sought to attract development to
LWVDUHD %UHHW]NH $OWKRXJKWKHUHGHÀQHGPHWURSROLWDQDUHDKDVEHHQLQSODFHIRU
WHQ\HDUVWKHGLYLVLRQVEHWZHHQWKHVL[ORFDO
SODQQLQJRIÀFHVDUHVWLOOHYLGHQWDQGVWLOOVKDSH
spaces in the city.
y Power of local capital and major developers - it was during this critical period prior to
the 2000 consolidation of local authorities that
the Umhlanga Ridge developed as a publicSULYDWHSDUWQHUVKLSZLWK0RUHODQG3URSHUWLHV
playing a dominant role in the creation of the
development node of Umhlanga/Gateway.
The power that Moreland Properties was able
to exert was achieved through their ownership
of large tracts of land and their strong vision for
WKHDUHDZKLFKZDVVXSSRUWHGE\WKH1RUWK
/RFDO&RXQFLOSROLWLFLDQVDQGRIÀFLDOVZKR
were focused on economic development.
y National housing policy - the model of the
single house on its own plot is strongly fuelled
E\QDWLRQDOKRXVLQJSROLF\ZKLFKWKURXJK
LWVVXEVLG\V\VWHPPDNHVWKHJHQHUDWLRQRI
DOWHUQDWLYHVGLIÀFXOW,QSDUWLFXODULWOHDGVWRDQ
LQFUHDVLQJVHDUFKIRUFKHDSODUJHQHZODQG
SDUFHOVHYHUEH\RQGWKHXUEDQHGJH

happen in a manner that does not lead to a replication of the high consumption patterns of other
JURXSV7KHLQQHUFLW\LVQRZGRPLQDWHGE\GHFD\
as the Umhlanga Ridge has taken over much of
the business functions. There are a large number
of informal settlements located within well-estabOLVKHGIRUPDOUHVLGHQWLDODUHDVDXQLTXHIHDWXUHRI
'XUEDQGXHODUJHO\WRWKHFLW\·VWRSRJUDSK\7KH
undulating terrain has left vast expanses of undeYHORSHGODQGZLWKLQGHYHORSHGDUHDVOHDGLQJWR
ODQG LQYDVLRQV EXW DOVR DOORZLQJ LQIRUPDO VHWWOHments to be hidden from view.

7KH UHVXOW RI WKHVH LQÁXHQFHV LV D ORZ GHQVLW\
VSUDZOLQJ FLW\ VXFK WKDW 6RXWK $IULFDQ FLWLHV DUH
DFNQRZOHGJHG DV DPRQJVW WKH PRVW LQHIÀFLHQW
FLWLHVLQWKHZRUOG 81+DELWDW )XUWKHUPRUH
the city contains a diverse and complex set of
VSDFHV DFWLYLWLHV DQG FRQQHFWLRQV WKDW LPSDFW
differently and will require different responses
in terms of achieving a low carbon future. Highincome areas will need to lower their consumpWLRQDQGGHYHORSPHQWRIORZLQFRPHDUHDVPXVW

The implications of these pressures and trends for
transitioning Durban into a low carbon city are
XQGHUVFRUHGE\%UHHW]NH  ZKRDUJXHVWKDW
the city needs a long-term vision of spatial growth
WKDWLVVKDUHGE\PDMRUVWDNHKROGHUVLQFOXGLQJWKH
FLW\·V VHQLRU PDQDJHPHQW DQG SROLWLFLDQV PDMRU
landowners and civil society groups. In the abVHQFHRIDQLQWHJUDWHGYLVLRQWKHPDLQSODQQLQJ
tools will not be able to achieve their objectives.

Neighbourhoods (functioning elements of the city
WKDWFDQEHUHVLGHQWLDOEXVLQHVVPL[HGXVHHWF 
GLIIHUVLJQLÀFDQWO\LQWHUPVRIDFFHVVWRXUEDQUHVRXUFHVVXFKDVHPSOR\PHQWVHUYLFHVDQGVRFLDO
and economic facilities. Peripheral townships are
FKDUDFWHULVHGE\SRRUDFFHVVWRUHVRXUFHVZKLFK
OHDGVWRLQHIÀFLHQWPRYHPHQWDFURVVWKHFLW\
The role of planning in transforming the city into
DORZFDUERQFLW\LVFULWLFDO/DWHULQWKLVFKDSWHU
a more detailed analysis of planning policies in
H7KHNZLQL 0XQLFLSDOLW\ LV SURYLGHG HPSKDVLVLQJ
how planning tools have thus far failed to contain
the demands and pressures of the market. Developers have driven new growth to the periphery of
WKHFLW\LQWKHLUVHDUFKIRU¶JUHHQÀHOG·VLWHV

Key Messages:
y 7KHFLW\LVFKDUDFWHULVHGE\ORZGHQVLW\XUEDQVSUDZO
y Large portions of the city are under customary law and are rural in character.
y 1HLJKERXUKRRGVGLIIHUVLJQLÀFDQWO\LQWHUPVRIWKHLUFKDUDFWHULVWLFV
y The inner city is characterised by urban decay and the Umhlanga Ridge to the north
of the city has taken over many of the business functions.
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HOUSING
There are approximately 948 000 households
LQ WKH H7KHNZLQL 0XQLFLSDOLW\  RI ZKLFK
DUH IRUPDO KRXVHV ZLWK WKH UHPDLQGHU DOPRVW
200 000 households) being informal or tradiWLRQDOGZHOOLQJV ,+6*OREDO,QVLJKW 7KHVH
households differ considerably in their energy
consumption as they represent very different
standards of living and resource use.
The current housing backlog is 234 000 units3.
Through the Housing Department’s Informal
6HWWOHPHQW3URJUDPPHWKHFLW\DLPVWRSURYLGH
16 000 housing units per annum (eThekwini MuQLFLSDOLW\ D  +RZHYHU WKLV ZDV UHGXFHG
WRDSSUR[LPDWHO\KRXVHKROGVLQGXH
to budgetary constraints3. According to the IDP
H7KHNZLQL 0XQLFLSDOLW\ E  JLYHQ WKH FXUrent budget the backlog will only be cleared by
2040.
The approach of the municipality is to upgrade
LQIRUPDO VHWWOHPHQWV LQ WKHLU H[LVWLQJ ORFDWLRQV
provided the land is developable (eThekwini
0XQLFLSDOLW\   5HORFDWLRQ LV FRQVLGHUHG D
last resort due to the loss of social support netZRUNV FRQVLGHUHG LPSRUWDQW IRU FRPPXQLWLHV
with high poverty and high unemployment levels.
In parallel to the municipality’s Informal SettlePHQWV3URJUDPPH¶JUHHQILHOG·SURMHFWVDUH
implemented to provide housing for those not
accommodated in the informal settlement upgrades due to the density reduction or where
relocation is unavoidable. Vacant land audits

KDYH EHHQ XQGHUWDNHQ WR LGHQWLI\ ¶JUHHQÀHOG·
sites for development.
As an interim measure until housing projects are
LPSOHPHQWHG VHUYLFHV DUH SURYLGHG WKURXJK
ablution blocks and water dispensing devices in
WKHXUEDQDUHDVDQGDWDORZHUOHYHOLQWKHUXUDODUHDVLHXULQHGLYHUVLRQ 8' WRLOHWVJURXQG
tanks (with a free water supply of 300 litres/day)
and household electricity connections (eThekZLQL0XQLFLSDOLW\D 3URYLVLRQRIVHUYLFHVWR
households in rural areas presents a challenge
due to low densities and hilly terrain.
+RXVLQJLQWHUYHQWLRQVLQWKHFLW\SUHVHQWDVLJQLÀcant opportunity to transform low-cost domestic
KRXVLQJWRZDUGVDORZFDUERQIXWXUHDOWKRXJK
Swilling (2006) argues that transformation needs
WR KDSSHQ DFURVV DOO KRXVLQJ W\SHV IURP ORZ
income to upper-income housing. Some of the
interventions already underway by the eThekwini Municipality in its provision of low-cost housing
are described later in the chapter. A key factor
is that of location. Inappropriate location of lowcost housing can be extremely costly both to
residents and the environment if travel distances
DUHODUJH 6RZPDQDQG8UTXKDUW2HORIVH
2HORIVH6ZLOOLQJ ,QWKLVUHVSHFW
Breetzke (2009) describes how energy and carbon costs can be integrated through the Cost
Surface Model and how the Accessibility Model
FRXOG EH XVHG WR HYDOXDWH WKH HFRHIÀFLHQF\
of the location of settlements in relation to social facilities. High infrastructure costs incurred
at peripheral locations need to be weighed up
against higher land costs in central locations in
the city.

Key Messages:
y Approximately 25% of households are informal or traditional.
y Informal settlements are preferably upgraded in their existing locations.
y Location is a key factor for low-cost housing – inappropriate location can be costly to
residents and the environment.

ECONOMIC PROFILE
The city contributed 64.1% and 10.4% to the provincial and national GDP respectively in 2009
,+6*OREDO,QVLJKW 7KHH7KHNZLQL0XQLFL3

pality is the third largest municipality in terms of
HFRQRPLFDFWLYLW\LQ6RXWK$IULFD DIWHU-RKDQQHVEXUJDQG&DSH7RZQ WKHIRXUWKKLJKHVWLQ
terms of GDP per capita and it has the second
highest level of poverty of the six metropolitan

M. Byerley and F. Seedat, Housing Department, eThekwini Municipality, September 2010, personal communication.
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PXQLFLSDOLWLHVLQWKHFRXQWU\ ,+6*OREDO,QVLJKW
2010).
%HWZHHQDQGWKHHFRQRP\JUHZ
E\  SHU DQQXP EXW GURSSHG WR  LQ
 ,+6*OREDO,QVLJKW 7KHHFRQRP\RI
WKHFLW\VKUDQNE\EHWZHHQDQG
mainly because of the global economic crisis.
Only the construction sector showed a posiWLYHJURZWKLQ  SULPDULO\GXHWRWKH
development of mega-projects such as Dube
7UDGHSRUW '73 %ULGJH&LW\WKH3RLQW'HYHORSPHQWDQGWKH:RUOG&XSIDFLOLWLHVDQGXSJUDGHV ,+6*OREDO,QVLJKW 
The economy of the city is dominated by tertiary
industries that include wholesale and retail trade
 FRPPXQLFDWLRQWUDQVSRUWDQGVWRUDJH
  ÀQDQFLDO DQG EXVLQHVV VHUYLFHV  
and community services (general government
VHUYLFHV 0DQXIDFWXULQJKDVGHFOLQHGLQ
LPSRUWDQFH DQG FRQWULEXWHV  FRPSULVLQJ
IXHODQGSHWUROHXPSURGXFWLRQIRRGDQGEHYHUDJHVDQGFKHPLFDODQGUXEEHUSURGXFWV ,+6
*OREDO,QVLJKW :KROHVDOHDQGUHWDLOWUDGH
LV WKH ODUJHVW HPSOR\HU LQ WKH FLW\ IROORZHG E\
employment in the community services and
manufacturing sectors. There has been a decline in employment levels in the manufacturing
sector from 22.3% in 2004 to 19.1% in 2009 (IHS
*OREDO,QVLJKW 7KHSULPDU\VHFWRUPDNHV
DYHU\VPDOOFRQWULEXWLRQWRWKHHFRQRP\  
although subsistence farming is important in a
city with a large rural footprint. Rural residents
produce approximately 50% of their monthly
IRRGQHHGV *ROGHU$VVRFLDWHVD 
7KHSRUWFOHDUO\SOD\VDVLJQLÀFDQWUROHLQWKHFLW\·V
economy. Exports are dominated by transport
equipment (34.9%) and wood and paper prodXFWV   DQG PDMRU LPSRUWV LQFOXGH WUDQVSRUW HTXLSPHQW   DQG IXHO SHWUROHXP
and chemical and rubber products (17.7%) (IHS
*OREDO ,QVLJKW   3RUW IXQFWLRQV DQG DFWLYLties are not within the control of the municipality
and so a partnership between Transnet and the
city would be required for the adoption of a low
carbon approach.
The annual economic growth rate for the city
between 2009 and 2014 is expected to be beWZHHQDQG ,+6*OREDO,QVLJKW 

The Economic Development Strategy (EDS)
('8 SUHGLFWVWKDWRIIXWXUHJURZWK
ZLOORFFXULQWKHVHUYLFHVVHFWRUV:KLOHWKLVVKLIW
LVIDYRXUDEOHIURPDORZFDUERQSHUVSHFWLYHLW
LVGLIÀFXOWWRVHHKRZWKHXQHPSOR\PHQWSURElem in the municipality will be solved through
WKLV JURZWK WUDMHFWRU\ DV LW LV PDLQO\ LQ WKH XQskilled and semi-skilled levels that employment
opportunities are lacking. It is predicted that a
high portion of this growth will occur in the North
&RUULGRULQDVVRFLDWLRQZLWKWKH'73H[SDQVLRQ
in Tongaat and in relation to the proposed CorQXELDGHYHORSPHQWZHVWRIWKH*DWHZD\8Phlanga hub. According to the eThekwini EcoQRPLF 5HYLHZ WKH PRVW LPSRUWDQW HFRQRPLF
SURMHFWLVWKH'73ZKLFKKDVEHHQSODQQHGDV
a freight and passenger logistics facility that will
attract other investments. It includes the interQDWLRQDO DLUSRUW D WUDGH ]RQH VXSSRUW ]RQHV
DQG DJUL]RQHV ,+6 *OREDO ,QVLJKW   7KH
DTP has contravened many of the basic low
carbon planning principles by ‘leap frogging’
catchments where services are not provided
and encouraging development beyond the urEDQ GHYHORSPHQW OLQH KRZHYHU WKH SRWHQWLDO
for economic growth and job creation is substantial. Already the development has created
D ODUJH QXPEHU RI MREV ZLWK D VXEVWDQWLDO SURportion in the semi-skilled and unskilled sectors.
The challenge will be to ensure that development associated with the DTP is appropriately
low carbon and that anticipated higher GHG
emissions linked with increased freight handling
and greater commuting distances are taken
into account in the city’s GHG inventory.
In line with national government imperatives that
HPHUJHGIURPWKH$SULOHOHFWLRQVH7KHNZLni Municipality has chosen to focus strategically
on economic development and job creation to
DOOHYLDWHSRYHUW\ ,+6*OREDO,QVLJKW 
The pro-growth programmes of the city present
an opportunity to integrate low carbon principles (see Chapter 10). The focus on job creDWLRQ LV VLJQLÀFDQW ,Q WDFNOLQJ XQHPSOR\PHQW
growth is required in primary and secondary
LQGXVWULHVZKLFKLQFOXGHVIDUPLQJPDQXIDFWXULQJDQGFRQVWUXFWLRQ7KHWHUWLDU\VHFWRUZKLFK
GRPLQDWHVHFRQRPLFDFWLYLW\LQWKHFLW\FDQQRW
easily absorb the unemployed as this sector requires skilled labour.
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Key Messages:
y The economy of the city is dominated by the tertiary sector; the manufacturing sector has
GHFOLQHGLQLPSRUWDQFHDOWKRXJKLWLVVWLOOWKHODUJHVWHPSOR\HU
y ,WLVSUHGLFWHGWKDWIXWXUHJURZWKZLOORFFXUPDLQO\LQWKHVHUYLFHVVHFWRUZLWKPRVWRFFXUring to the north of the city in association with the Dube Tradeport.
y The city has a strategic focus on economic development and job creation.
y The anticipated growth in the services sector will not address the problem of unemployment at the unskilled and semi-skilled levels.

ENERGY
The municipality’s State of Energy Report lists
HQHUJ\XVHDVIROORZVLQGXVWU\FRPPHUFHDQG
DJULFXOWXUH  WUDQVSRUW  ZLWKWKHUHVLdential sector (10%) and the municipality (1%)
WDNLQJXSWKHUHPDLQGHU 0HUFHU 
Characteristics of the sectors in terms of energy-use
are as follows:
y Industry, commerce and agriculture - Energy
XVDJHLVGRPLQDWHGE\HOHFWULFLW\IROORZHG
E\FRDODQGUHÀQHU\JDV7KHFLW\·VSHWUROHum sub-sector is the highest energy consuming industry in the city.
y Transport - Road-based transport dominates
the public transport sector and is predominantly fossil fuel based.
y Domestic - Electricity is the predominant
HQHUJ\XVHG  IRUGRPHVWLFFRRNLQJ
KHDWLQJDQGOLJKWLQJ 6WDWV6$ DERXW
19% of households use a mix of electricity and other sources; and 9% primarily use
RWKHUVRXUFHV 0HUFHU +RZHYHU
WKHUHLVVWLOOVXEVWDQWLDOXVHRISDUDIÀQIRU
FRRNLQJ  DQGKHDWLQJ  ZRRG
IRUKHDWLQJ  DQGFDQGOHVIRUOLJKWLQJ
(8.9%). Poor households (approximately 40%
of users) spend a disproportionately high
percentage of their monthly income on fuel
sources.
y Municipality - Electricity is the main energy
source used by the municipality. The majority of electricity use can be attributed to
GLVWULEXWLRQORVVHV  IROORZHGE\VWUHHWOLJKWV  ZDWHUDQGVDQLWDWLRQ  
and buildings (4.6%). Petrol and diesel fuel to

RSHUDWHWKHPXQLFLSDOLW\·VYHKLFOHÁHHWDUH
the other energy source used by the muQLFLSDOLW\DFFRXQWLQJIRURIWKHFLW\·V
transport-related liquid fuels usage.
)URPDQHQHUJ\VXSSO\VLGHWKHIROORZLQJVRXUFes are important:
y Electricity - Electricity from Eskom is the dominant energy supply in the city. Electricity
demand in the eThekwini Municipality grew
E\IURPWR 0HUFHU DQG
is expected to continue increasing with the
growth in the economy and the provision of
electricity to outstanding households (89.1%
of households had been supplied with
HOHFWULFLW\LQ 0HUFHU (OHFWULFLW\
supply in eThekwini Municipality contributes
to 54% of the city’s energy-related CO2 emisVLRQV 0HUFHU 
y Coal – Coal is used by industry and contributes a fairly low 7% to the city’s CO2e
IRRWSULQW 0HUFHU 
y Liquid and gaseous fuels - The Durban port
receives approximately 80% of national
FUXGHRLOLPSRUWVRIZKLFKLVSURFHVVHG
ORFDOO\ 0HUFHU 7KHFRPELQHGLPSDFW
of all petroleum products combusted in
H7KHNZLQL0XQLFLSDOLW\LQFOXGLQJUHÀQHU\
JDVLVHVWLPDWHGDWRI&22e emissions in
the municipality. The majority is attributed to
road transport.
y Renewable energy - There are few data
available on the current use of renewable
sources of energy in the city. The State of EnHUJ\5HSRUW 0HUFHU GUDZVDWWHQWLRQ
WRWKHLUSRWHQWLDOKRZHYHUOLWWOHKDVEHHQ
achieved in this area.
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Key Messages:
y ,QGXVWU\FRPPHUFHDQGDJULFXOWXUHFRPSULVHQHDUO\RIHQHUJ\XVHZLWKHOHFWULFLW\
EHLQJWKHPDLQVRXUFHRIHQHUJ\IROORZHGE\FRDODQGUHÀQHU\JDV
y 2YHURIKRXVHKROGVXVHHOHFWULFLW\IRUFRRNLQJKHDWLQJDQGOLJKWLQJ
y Electricity supply in the city contributes over half of the city’s energy-related CO2 emissions.
y 5HQHZDEOHHQHUJ\VRXUFHVGRQRW\HWPDNHDVLJQLÀFDQWFRQWULEXWLRQ
TRANSPORT
,Q H7KHNZLQL 0XQLFLSDOLW\ WUDQVSRUW FRPSULVHV
47% of energy-use (compared with 54% in Cape
7RZQ 6ZLOOLQJ   DQG LW LV RQH RI WKH KLJKHVW FRQWULEXWRUV WR DLU SROOXWLRQ (7$   7KH
transport system of the city is thus fundamental
to the transition to a low carbon city. Transport is
SUHGRPLQDQWO\ URDGEDVHG ZLWK WKH GRPLQDQW
transport routes being the N2 (north-south) and
WKH1 ZHVW VXSSRUWHGE\WKHORZHURUGHUPXnicipal road system. The rail line extends both
north and south of the municipal area along the
FRDVWZLWKWKUHHVSXUOLQHVWKDWVHUYHWKHPDMRU
UHVLGHQWLDODUHDVRI8POD]L&KDWVZRUWKDQG.ZDMashu. The main line into the hinterland carries
FRPPXWHUV LQ DQ HDVWZHVW GLUHFWLRQ WRJHWKHU
with another line from Rossburgh to Pinetown.
The taxi and major bus routes system provides
extensive coverage throughout the municipalLW\ ERWK FRYHULQJ VLPLODU URXWHV DQG JHQHUDOO\
LQ GLUHFW FRPSHWLWLRQ ZLWK WKH UDLO VHUYLFH (7$
2010).
The north-south commuter rail line and the N2
highway comprise the municipality’s high-priorLW\ SXEOLF WUDQVSRUW QHWZRUN +3371  WKH FLW\·V
main commuter corridor. This route links a number of the city’s major nodes and three of its
SXEOLFWUDQVSRUWKXEVLH,VLSLQJR'XUEDQ&%'
DQG%ULGJH&LW\VHUYLQJWKHPDMRULW\RIWKHFLW\·V
FRPPXWHUV (7$ 
7KHPRGDOVSOLWLHWKHVSOLWEHWZHHQXVHRIDOO
modes of public transport versus the private
FDULQZDV SXEOLFSULYDWH ZLWK
000 person trips taking place during the peak
period. It is estimated that the modal split will
change to 42:58 in 2020 and the number of person trips will increase to 853 000 (22% increase)
(7$ E  7KH SURMHFWHG GHFOLQH LQ WKH XVH

of public transport is attributed to the ongoing
GHFOLQHLQWKHSXEOLFWUDQVSRUWVHUYLFHWRJHWKHU
with a rapid growth in car ownership.
+RZHYHUWKHH7KHNZLQL7UDQVSRUW$XWKRULW\ (7$ 
LQWHQGV WKURXJK WKH LPSOHPHQWDWLRQ RI LWV ,QWHgrated Transport Plan and Public Transport Plan
to change the modal split to 55:45 by 2020 (pubOLFSULYDWH  (7$ 
The Department of Transport’s national survey
'HSDUWPHQWRI7UDQVSRUW UHYHDOVWKHOHYels of dissatisfaction with the public transport
system and indicates that once people earn
over R 6 000 per month they tend to shift from
public to private transport. Once they make the
WUDQVLWLRQLWLVYHU\XQOLNHO\WKDWWKH\ZLOOUHYHUWWR
using public transport.
The same survey revealed that 23% of households in KwaZulu-Natal have access to a car
FRPSDUHGZLWKLQWKH:HVWHUQ&DSH
Growth of ownership and the resulting demand
for road space will be one of the major challenges to transport authorities in the future (DeSDUWPHQWRI7UDQVSRUW 
Durban as a port city is a major attractor and
generator of freight to and from the hinterland.
Freight carried by road is more than twice the
tonnage carried by rail and represents over 3
PLOOLRQ WUXFN PRYHPHQWV SHU DQQXP RI ZKLFK
WKHPDMRULW\LVIURPWRWKHZHVW *DXWHQJ  (7$
2005b). The result is severe road congestion
DQGKHDY\WUDIÀFYROXPHV7KHPDLQUDLOOLQHEHtween Durban and Gauteng operates at 35% of
WKHOLQHFDSDFLW\KDYLQJGHFOLQHGVLJQLÀFDQWO\
since the 1980s due to the decline in reliability
DQGHIÀFLHQF\RIUDLOVHUYLFHVDQGWKHLQFUHDVHG
UHOLDELOLW\ DIIRUGDELOLW\ DQG DYDLODELOLW\ RI URDG
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based services. The rail link could handle much
greater long-distance freight volumes if the sysWHPZDVXSJUDGHG (7$E 
The new international airport about 30 km north
of the CBD offers the opportunity to increase air
freight volumes as it can accommodate longhaul freight aircraft with its longer runway. Currently freight can only be transported to the airSRUWE\URDGZKLFKZLOOKDYHDQLPSDFWRQWKH
city’s transport movement patterns. A rail link is
SODQQHGLQWKHORQJHUWHUPZKLFKPD\DOVRSUR-

YLGHIRUFRPPXWHUUDLOVHUYLFHV (7$ 
Road ownership in the city is divided amongst
H7KHNZLQL0XQLFLSDOLW\DQGWKHQDWLRQDODQGSURvincial Departments of Transport. Each is responVLEOHIRUPDLQWHQDQFHRILWVRZQURDGV:LWKLQWKH
PXQLFLSDOLW\DVWUDWHJLFQHHGVDVVHVVPHQWLVXQdertaken every two years to evaluate future netZRUN QHHGV IXWXUH PDLQWHQDQFH UHTXLUHPHQWV
and budgetary needs. Road maintenance is also
pertinent to a low carbon city as the surface condition of roads impacts on fuel consumption.

Key Messages:
y Transport is predominantly road-based.
y The use of public transport is expected to decline; the predicted modal split for 2020 is
 SXEOLFSULYDWH ZKLFKWKHH7KHNZLQL7UDQVSRUW$XWKRULW\DLPVWRFKDQJHWR
y The port is a major generator of freight that is carried by road.
y The main rail line between Durban and Gauteng operates at 35% of capacity.

INFRASTRUCTURE SERVICES

WATER

Access to service infrastructure is measured usLQJ IRXU LQGLFDWRUV DFFHVV WR ZDWHU DFFHVV WR
SURSHUVDQLWDWLRQDFFHVVWRUHIXVHUHPRYDODQG
access to electricity. The levels of servicing have
LQFUHDVHG RYHU WKH SDVW IHZ \HDUV PRVW QRWDbly in regard to electricity access (IHS Global
,QVLJKW +RZHYHUWKHUHLVVWLOODVLJQLÀFDQW
backlog to address and this has implications for
the transformation to a low carbon city. New
approaches and technologies need to be adopted to shift the implementation of services in
WKHUHPDLQLQJXQVHUYLFHGKRXVHKROGVDVZHOODV
QHZKRXVHKROGVWRPRUHVXVWDLQDEOHRSWLRQV

A total of 84.4% of households had access to
SLSHG ZDWHU LQFOXGLQJ FRPPXQDO SLSHG ZDWHU OHVV WKDQ  P IURP WKH GZHOOLQJ LQ 
,+6 *OREDO ,QVLJKW   7KH FRQFHSW RI IUHH
basic water (6kl/month/household-currently
9kl/month/household) for all residents was pioneered by the municipality and has been adopted across the country as water policy. A
number of water plans have been produced by
WKH H7KHNZLQL :DWHU 6HUYLFHV (:6  WR DGGUHVV
the backlog in water supply and to meet future
demand (see later in this chapter).
Implications for transitioning to a low carbon
city are as follows:
y :DWHUORVVHVLQWKHSRWDEOHZDWHUGLVWULEXWLRQ
system have a high environmental burden
and must be addressed as a priority.
y Addressing consumer demand through
water saving devices and local by-laws or
restrictions is important.

The current situation with regard to infrastructure services is described below. Electricity was
covered previously.
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Key Messages:
y Over 80% of households have access to piped water.
y )RUHYHU\NLOROLWUHRISRWDEOHZDWHUVXSSOLHGN:KRIHOHFWULFLW\LVXVHGIRUSXPSLQJ
and in water losses.
y :DWHUORVVHVLQWKHSRWDEOHZDWHUGLVWULEXWLRQV\VWHPKDYHDKLJKHQYLURQPHQWDOEXUGHQ
and must be addressed as a priority.
y Addressing consumer demand through water saving devices and local by-laws or restrictions is important.
SANITATION
The central and suburban regions of the municipality are serviced with a water-borne sewerage system that transports sewage to a number
of sewage treatment plants for treatment prior
WR ÀQDO GLVFKDUJH LQ WKH ,QGLDQ 2FHDQ 7KHUH
is spare capacity in the Central core area of
WKHFLW\ DSSUR[LPDWHO\0OGD\ OHVVLQWKH
North and South and very limited capacity in
WKH2XWHU:HVW OHVVWKDQ0OGD\ ,QOLQHZLWK
WKHSODQQHGJURZWKWUDMHFWRU\WRWKH1RUWKWKH
municipality is planning upgrades and a new
regional works on the Umdloti River. Based on
an estimate of 1 Ml/day for 1 500 low to midGOHLQFRPH KRXVHKROGV WKHUH LV FDSDFLW\ IRU
around 150 000 new households in the Central
DUHD (:6 
7KHRXWHUSHULXUEDQDQGUXUDODUHDVDVZHOODV
LQIRUPDO VHWWOHPHQWV DUH SURYLGHG ZLWK RQVLWH
sewage disposal. The supply of basic sanitation to poor households (ventilated improved
pit latrines for dense settlements and UD toilets
for less dense settlements) is funded by national
JRYHUQPHQW ':$)   7KH 8' WRLOHW LV WKH

municipality’s preferred method of sanitation
for less dense settlements.
Energy consumption on the wastewater collecWLRQVLGHLVHVWLPDWHGDWN:KNORIZDVWHZDter moved in the system (Friedrich et alD 
Research into the carbon footprint of each of
WKH ÀYH SURFHVVHV LQ WKH PXQLFLSDO ZDWHU VXSply and sanitation system (i.e. production of poWDEOH ZDWHU GLVWULEXWLRQ RI SRWDEOH ZDWHU FROOHFWLRQRIZDVWHZDWHUWUHDWPHQWRIZDVWHZDWHU
DQGZDWHUUHF\FOLQJ EDVHGRQDOLIHF\FOHDSSURDFKLQGLFDWHGWKDWWKHWUHDWPHQWRIZDVWHwater is the process with the highest environmental impact (Friedrich et alD 
Implications for transitioning to a low carbon
city are as follows:
y :DVWHZDWHUWUHDWPHQWSODQWVWKDWKDYHDFtivated sludge units have a high impact due
to their energy requirements;
y :KHUHDSSURSULDWHVDIHRQVLWHVDQLWDWLRQLV
an acceptable low carbon solution;
y :DWHUUHF\FOLQJLVDJRRGORZFDUERQVROXtion.

Key Messages:
y The treatment of wastewater using activated sludge units is energy-intensive.
y On-site sanitation and water recycling are low carbon solutions.
y :DWHUUHF\FOLQJLVDJRRGORZFDUERQVROXWLRQ
SOLID WASTE
'LVSRVDORIZDVWHLQODQGÀOOVWKHGRPLQDQWPHWKod of disposal in South Africa and the eThekwini
0XQLFLSDOLW\ LV D VRXUFH RI *+*V FRQWULEXWLQJ
 RI WRWDO HPLVVLRQV LQ 6RXWK $IULFD '($7
D  DQG  RI WRWDO HPLVVLRQV LQ 'XUEDQ

UHVSHFWLYHO\ $QWRQL   2YHU  PLOOLRQ WRQV
RI ZDVWH SHU DQQXP DUH DFFHSWHG E\ WKH ÀYH
PDLQ ODQGÀOOV LQ WKH PXQLFLSDO DUHD H7KHNZLQL
0XQLFLSDOLW\ 6ROLGZDVWHFRQWULEXWHV
JDUGHQUHIXVHDQGODQGÀOOFRYHUPDWHULDOFRQVWLWXWHV,QDOPRVWWRQVRIZDVWH
SDSHUZDVUHF\FOHGSHUDQQXPDORQJZLWKRYHU
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  WRQV RI FDQV H7KHNZLQL 0XQLFLSDOLW\
  ,Q WKH \HDU   RI ZDVWH ZDV
recycled. The target was to increase this to 12%
E\ H7KHNZLQL0XQLFLSDOLW\D 
A total of 296 vehicles are involved in the collection and transportation of waste in the municiSDO DUHD ZLWK UHODWHG LPSDFWV RQ WKH FDUERQ
footprint of the city. More than 50 additional
YHKLFOHV WDQNHUV ORDGHUV H[FDYDWRUV  DUH LQYROYHGLQKDQGOLQJWKHZDVWHDWWKHODQGÀOOVLWHV
JUDGLQJFRPSDFWLRQFRYHULQJZDVWHHWF 
H7KHNZLQL0XQLFLSDOLW\ 
$V ZLWK RWKHU VHUYLFHV DQ LQGLYLGXDO·V ¶ZDVWH
IRRWSULQW· LQFUHDVHV ZLWK LQFRPH OHYHO :DVWH
generated per person per day increases from
 NJSHUVRQGD\ IRULQIRUPDOVHWWOHPHQWVWR
 NJSHUVRQGD\ IRU WRZQVKLS GZHOOHUV DQG
approaches 0.8 kg/person/day for those living
LQWKHVXEXUEV H7KHNZLQL0XQLFLSDOLW\ 

There is a growing body of international evidence that suggests that local governments
can lead integrated waste management activLWLHVDQGPDNHDVLJQLÀFDQWGLIIHUHQFHLQWHUPV
RI *+* UHGXFWLRQ FKDQJLQJ ZKDW LQLWLDOO\ LV D
per capita net positive GHG emissions to a net
negative GHG emissions situation (by replacing fossil fuel-generated electricity with renewDEOH HQHUJ\ DYRLGLQJ PDQXIDFWXULQJ HQHUJ\
FRQVXPSWLRQ IRU YLUJLQ PDWHULDOV DQG UHGXFLQJ PHWKDQH HPLVVLRQV IURP ODQGÀOOV  +DQVHQ
2009). The reduction of GHG emissions has become an important driver for managing waste
differently from past practices. Cleaner producWLRQUHF\FOLQJDQGPRUHHQHUJ\HIÀFLHQWZDVWH
management technologies are being actively
SURPRWHG QRW RQO\ E\ 6RXWK $IULFD·V UHFHQW
ZDVWHUHODWHG OHJLVODWLRQ EXW DOVR E\ WKH HFRnomic incentives offered. The eThekwini Municipality is one of the leading municipalities in the
country in this regard.

Key Messages:
y The waste sector contributes 1.4% to greenhouse gas emissions in Durban.
y 6LJQLÀFDQWRSSRUWXQLWLHVVXLWHGWRORFDOPXQLFLSDOLW\FRQWUROH[LVWLQWKHZDVWHVHFWRU

NATURAL ENVIRONMENT
Durban is located in a global biodiversity hotspot
and it contains a diverse range of both robust
and damaged environmental systems. The
main environmental challenges in the city are
the impacts of manufacturing and heavy industry on both community health and the natural
HQYLURQPHQW HVSHFLDOO\ LQ 6RXWK 'XUEDQ SURtecting and sustaining the natural environment
in the face of intense growth and development
pressure; the impact of the sprawling form of
the city on the natural environment and open
spaces; the lack of services in many poor residential areas which results in pollution and poor
environmental health; the impact of development on riverine and coastal systems; and managing and adapting to the impacts of climate
FKDQJHRQWKHFLW\ 5REHUWV 
The open space system of the city (known as
D’MOSS – Durban Metropolitan Open Space
System) aims to ensure that a representative

sample of the biodiversity in eThekwini Municipality is conserved. The D’MOSS also connects
parcels of land which enables the various processes that support the biodiversity to function
effectively. This ensures that the supply of ecoV\VWHP VHUYLFHV HJ ZDWHU VXSSO\ ÁRRG SURWHFWLRQ EXLOGLQJ PDWHULDOV PHGLFLQDO SURGXFWV
clean air and water) which are critical to quality
RI OLIH DQG WKH IXQFWLRQLQJ RI WKH FLW\ DUH SURtected and enhanced. D’MOSS can make a sigQLÀFDQW FRQWULEXWLRQ WR D ORZ FDUERQ IXWXUH E\
VXSSO\LQJ IUHH VHUYLFHV ZLWKRXW ZKLFK WHFKQRlogical and energy demanding solutions would
KDYHWREHSURYLGHG)RUH[DPSOHWKHÁRRGUHtention services of the environment reduce the
energy costs of moving surface water through
the wastewater systems of the city. The value of
D’MOSS in terms of carbon storage and sequesWUDWLRQLVDOVRZRUWKQRWLQJ *OHQGD\ $FFRUGLQJWR*OHQGD\  WKHH7KHNZLQLRSHQ
space area has a carbon store of 6.6 ± 0.2 MtC
and a sequestration rate of 8.4 to 9.8 x 103 tC/y.
Estimates given in Chapter 7 of this report suggest that these values could be even higher.
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Key Messages:
y 'XUEDQLVORFDWHGLQDJOREDOELRGLYHUVLW\KRWVSRWEXWWKHELRGLYHUVLW\LVXQGHUWKUHDWIURP
development pressures.
y '·0266KDVYDOXHLQWHUPVRIFDUERQVWRUDJHDQGVHTXHVWUDWLRQRYHUDQGDERYHLWVVXSSO\
RIHFRV\VWHPVHUYLFHVVXFKDVZDWHUVXSSO\ÁRRGSURWHFWLRQPHGLFLQDOSURGXFWV

CITY POLICIES AND INITIATIVES
:KLOH WKH IRUPHU VHFWLRQ JDYH D GHVFULSWLYH
RYHUYLHZ RI WKH ORFDO FRQWH[W WKLV VHFWLRQ SURvides a critical analysis of the policies that
DUH LQ SODFH DQG VHFWRU LQLWLDWLYHV DLPHG DW D
low carbon future for Durban. It is against this
background that further recommendations are
made for a low carbon Durban.
SPATIAL STRUCTURE

AND

LAND USE POLICIES

AND

INITIA-

TIVES

INTEGRATED DEVELOPMENT PLAN
The city’s Integrated Development Plan (IDP)
provides the policy direction for city growth
and development. It is a critical barometer of
change in city policy and thinking as it is reviewed year-on-year. The main development
challenges of eThekwini Municipality are those
WKDW DUH W\SLFDO RI DOO 6RXWK $IULFDQ FLWLHV viz.
HFRQRPLFGHYHORSPHQWMREFUHDWLRQDQGSRYHUW\ UHGXFWLRQ H7KHNZLQL 0XQLFLSDOLW\ E 
Low carbon principles have been an IDP theme
IRU DW OHDVW ÀYH \HDUV DQG DUH UHÁHFWHG LQ D
QXPEHURIVWDWHPHQWVSDUWLFXODUO\ZLWKUHVSHFW
WRLQFUHDVLQJFLW\GHQVLWLHVDQGUHODWHGLPSURYHments to the transport system.
One of the city’s priorities for 2009/2010 was imSOHPHQWLQJHQHUJ\HIÀFLHQF\VWUDWHJLHV H7KHNZLQL0XQLFLSDOLW\E 
The vision for the city as stated in its IDP is to be
“Africa’s most caring and livable city by 2020”
H7KHNZLQL0XQLFLSDOLW\E 7RDFKLHYHWKLV
vision there must be ease of movement in the
FLW\ D VDIH HQYLURQPHQW D FOHDQ DQG JUHHQ
FLW\DFFHVVWRHFRQRPLFRSSRUWXQLWLHVKRPHO\
QHLJKERXUVDQGDFFHVVWRVHUYLFHV

The IDP provides the framework for the city’s integrated spatial planning system in the form of a
KLHUDUFK\RISODQVPRYLQJIURPDVWUDWHJLFOHYHO
to implementation through land use schemes.
SPATIAL DEVELOPMENT FRAMEWORK
7KHPDLQVSDWLDOWRROWKDWUHÁHFWVWKHVWUDWHJLF
thrust of the IDP is the Spatial Development
Framework (SDF). The SDF of 2002 focused on
restructuring and re-integrating the apartheid
FLW\ HVSRXVLQJ WKH YLVLRQ RI D FRPSDFW FLW\
with higher densities and greater accessibility
%UHHW]NH $QXUEDQHGJHGHÀQHGE\WKH
capacity to supply water-borne sanitation sysWHPVZDVLQWURGXFHGDVDPHDQVRIFRQWDLQLQJ
urban sprawl and the further development of
the secondary urban core that was developing
LQ8PKODQJDLQFRPSHWLWLRQZLWKWKH&%'
The 2002 SDF also contained development
nodes with a strong focus on development along
the north-south corridor. The two key nodes
LGHQWLÀHGZHUHWKH&%'DQGWKH6RXWK'XUEDQ
,QGXVWULDO%DVLQ,WSURPRWHGLQWHQVLÀFDWLRQDORQJ
the north-south rail link in an attempt to support
public transport viability and usage. The need
to reduce travel time and to increase local economic activity was strongly supported through
the development of activities within poor areas
%UHHW]NH 
$WWKHVWUDWHJLFOHYHOWKHFLW\·V6')DVRXWOLQHGLQ
WKH,'3 H7KHNZLQL0XQLFLSDOLW\E VXSSRUWV
LQSULQFLSOHWKHWUDQVLWLRQWRDORZFDUERQFLW\DV
LWUHYHDOVWKHQHHGWRGHYHORSWKHXUEDQFRUH
LQFUHDVH GHQVLÀFDWLRQ UHGXFH VSUDZO LPSURYH
SXEOLFWUDQVSRUWSURWHFWVWUDWHJLFHQYLURQPHQtal assets so that they can provide free services
and support the health of the entire metropoliWDQ DUHD DQG SUHYHQW LQHIÀFLHQW H[SHQGLWXUH
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on infrastructure. It reinforces the original urban
HGJHFRQFHSWZKLFKUHTXLUHVDOOGHYHORSPHQW
proposals to be carefully assessed in terms of
extending bulk infrastructure as to whether they
DUH FRVW HIIHFWLYH VXVWDLQDEOH DQG LQ H7KHNwini Municipality’s best interests. The SDF also
supports the utilisation of excess infrastructure
capacity in developed areas inside the urban
edge rather than extending platform infrastrucWXUHWRQHZDUHDVDQDSSURDFKWKDWLVFRQVLGHUHGHFRHIÀFLHQW

y

y

A newly introduced spatial concept is the UrEDQ'HYHORSPHQW/LQHZKLFKGHPDUFDWHVWKH
extent to which urban development will be perPLWWHGLQWKHORQJWHUPZLWKWKHSULPDU\REMHFtive being to protect agricultural land.
+RZHYHUQRWZLWKVWDQGLQJLWVFRPPHQGDEOH
SULQFLSOHVWKH6')KDVIDLOHGLQDQXPEHURIUHspects:
y It has not been successful in containing
development within the urban edge. There
is increasing investment in a northward
direction in response to private sector
GHYHORSPHQWQHHGVIRUH[DPSOH'73DQG
RWKHUSXEOLFLQYHVWPHQWSURMHFWVZKLFKDUH
taking place beyond the urban edge. It is
proposed that the thrust of development
outside the current urban edge in the next
ÀYHWRWHQ\HDUVZLOOEHUHVWULFWHGZLWKWKH
movement of the urban edge northwards
to include the next catchment (i.e. Umdloti
catchment).
y It discourages ‘leap frogging’ due to increased servicing costs for development
that happens in a ‘leap frog’ pattern rather
than being extended sequentially from
existing infrastructure networks and catchPHQWV H7KHNZLQL0XQLFLSDOLW\D <HW
the development to the north of the city
traverses three sewer catchments where
VHUYLFHVKDYHQRW\HWEHHQEXGJHWHGIRU
and indicative development thresholds are
H[WUHPHO\XQHYHQDQGLQHIÀFLHQW
y %\QDWXUH6')VDUHFRQFHSWXDODQGVWUDWHJLFSURYLGLQJOLWWOHGHWDLOWRJXLGHLQIUDVWUXFture planning (Harrison et al%UHHW]NH
2009; Todes et al (QJLQHHUVKDYH
argued that developments that have been
approved are not aligned with the principles
RIWKH6')FUHDWLQJLQIUDVWUXFWXUHSUREOHPV
Breetzke (2009) suggests that infrastructure

y

y

has been developed on a largely ad hoc
basis as new developments require interventions in a manner that is not co-ordinated
and integrated.
$OWKRXJKWKH6')LGHQWLÀHVWKHXUEDQFRUHDV
DQRGHRIUHJLRQDOVLJQLÀFDQFHWKHXUEDQ
core has not attracted investment and
JURZWKEXWUDWKHUKDVH[SHULHQFHGIXUWKHU
decline and neglect.
It has failed to counteract the power
of private developers. Landowners and
developers compile their plans based on
sound research and economic feasibility and in situations where they contradict
WKH6SDWLDO'HYHORSPHQW3ODQV 6'3V WKH
municipal Planning Department has lacked
WKHFDSDFLW\WRGHIHQGWKH6'3DQGSROLWLcians and senior city management have
failed to support the principles in the SDPs.
+HQFHGHYHORSHUVKDYHGULYHQQHZJURZWK
RXWWRWKHSHULSKHU\RIWKHFLW\SUHIHUULQJ
¶JUHHQÀHOG·WR¶EURZQÀHOG·VLWHVDVWKH\DUH
cheaper to develop and the environmental
impact assessment processes from a social
perspective are less onerous and subject to
IHZHUFRQÁLFWV
The SDF relied on a fundamental restructuring of the public transport system which has
not been achieved.
The high cost of accessible land within the
urban core resulted in housing not being
developed in the more centrally accessible
areas.

As a result of a lack of bold decision-making
and integration of sustainability concerns reODWHG WR WKH 6') DOWHUQDWLYH SURFHVVHV KDYH
GHYHORSHG WR OLQN VSDWLDO KRXVLQJ DQG LQIUDstructure planning. A GIS modeling exercise has
EHHQXQGHUWDNHQUHVXOWLQJLQWKH1RUWK5HJLRQ
EHLQJLGHQWLÀHGDVWKHPRVWFRVWHIIHFWLYHDUHD
IRUGHYHORSPHQW %UHHW]NH 
‘IMAGINE DURBAN’
7KLV LV D ORQJWHUP YLVLRQDU\ SODQQLQJ SURMHFW
that aims to capture people’s main aspirations
for the city and translate them into planning
VWUDWHJLHV ,PDJLQH'XUEDQ 7KHPHVDQG
strategies most relevant to a low carbon city are
those summarised in Table 2.2. To ensure that
the vision of ‘Imagine Durban’ becomes city
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SROLF\WKHPXQLFLSDOLW\KDVDGRSWHGWKH¶,PDJine Durban’ plan as a revision of its current 25year long-term development framework. The
IDP will also be updated to align with the ‘Imagine Durban’ plan.
,QDGGLWLRQWRWKHORQJWHUPSODQ¶,PDJLQH'XUban’ has published ‘Innovations in Local SustainDELOLW\· 1MRNZHQLDQG'UD\ DSXEOLFDWLRQ
that documents innovative sustainable projects
in the city. Some of these include:
y The Green Roof Pilot Project: Creating the
ÀUVWJUHHQURRIRQDPXQLFLSDOEXLOGLQJLQ
South Africa.
y 7KH6ROLG:DVWH0DQDJHPHQW3URJUDPPH
Tackling the challenge of waste management in a growing city and harnessing the

y

y

y

y

resources of local people to provide a waste
disposal service to their local communities.
Polyethylene terephthalate (PET) Plastic
Products Project: Combating pollution and
creating jobs by encouraging Durban communities to recycle used plastic bottles.
:DUZLFN)O\RYHU&XUELQJFRQJHVWLRQDQG
protecting pedestrians with inbound and
outbound viaducts over Durban’s busiest
transport hub.
:RUNLQJIRU(FRV\VWHPV$SURMHFWWRFOHDU
QR[LRXVZHHGVZKLOHVLPXOWDQHRXVO\FUHDWing jobs and protecting indigenous ecosystems.
City Hall Food Garden Project: A vegetable
garden inside a municipal building aimed at
encouraging people to grow their own food.

Key Messages:
y /RZFDUERQSULQFLSOHVKDYHEHHQDWKHPHRIWKHNH\SODQQLQJWRROIRUWKHFLW\WKH,QWHJUDWHG'HYHORSPHQW3ODQIRUDWOHDVWÀYH\HDUV
y 7KH6SDWLDO'HYHORSPHQW)UDPHZRUNGHVSLWHLWVFRPPHQGDEOHORZFDUERQSULQFLSOHV
KDVIDLOHGWRFRQWDLQGHYHORSPHQWZLWKLQWKH8UEDQ'HYHORSPHQW/LQHKDVDOORZHG¶OHDS
IURJJLQJ·DQGKDVIDLOHGWRFRXQWHUDFWWKHSRZHURISULYDWHGHYHORSHUVZKRKDYHGULYHQ
JURZWKRXWWR¶JUHHQÀHOG·VLWHVRQWKHSHULSKHU\RIWKHFLW\
y ¶,PDJLQH'XUEDQ·LVDORQJWHUPYLVLRQDU\SODQQLQJSURMHFWWKDWRIIHUVKRSHIRUDORZFDUERQ'XUEDQE\LQFRUSRUDWLQJXQGHULWVXPEUHOODDSRUWIROLRRIVPDOOLQQRYDWLYHSURMHFWV
HOUSING POLICIES

AND

INITIATIVES

The eThekwini Municipality Housing Plan makes
implicit reference to a number of low carbon
principles. It states “the Municipality is striving
towards creating integrated and sustainable
KXPDQ VHWWOHPHQWV ,Q WKLV UHJDUG ODQG WKDW LV
well located in relation to economic and soFLDO RSSRUWXQLWLHV SXEOLF WUDQVSRUW HWF ZLOO EH
developed utilising innovative medium to highdensity housing typologies” (eThekwini MuniciSDOLW\D 
The Comprehensive Infrastructure Plan states
the municipality’s objective to ensure location

of housing projects where there is capacity to
SURYLGH VHUYLFHV UDWKHU WKDQ ORFDWH WKHP LQ
areas where new services must be provided
H7KHNZLQL0XQLFLSDOLW\D 
$ NH\ KRXVLQJ GHYHORSPHQW IRFXVLQJ RQ WKH
SULQFLSOHV RI VXVWDLQDELOLW\ LV WKH &RUQXELD
mixed-housing development project in UmhODQJDZKLFKLVDSDUWQHUVKLSEHWZHHQWKHFLW\
and Tongaat Hulett. The project aims to create
D KLJKGHQVLW\ PL[HGLQFRPH PL[HG ODQG XVH
FRPPXQLW\ ZKLFK LQFOXGHV RSHQ VSDFHV DQG
efficient public and non-motorised transport
facilities. The development plans to provide 15
000 subsidised households and 50 000 residential
XQLWV 7RQJDDW+XOHWW'HYHORSPHQWV 
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Table 2.2:

Imagine Durban – relevant themes and strategies (Imagine Durban, 2009)
Theme

1. Promoting an accessible city

Strategies
A. Develop high density nodes & corridors
B. Promote & encourage the provision & use of public transport
C. Support development of non-motorised public transport
D. Ensure equitable location of retail & social facilities
E. Ensure universal access to facilities & public transport
F. Ensure access to housing & household services

3. Creating a prosperous city where all
enjoy sustainable livelihoods

A. Enhancing livelihood choices & prospects of citizens, especially the poor
F. Food production

5. Ensuring a more environmentally
sustainable city

A. Incentives & disincentives to ensure sustainable practice
B. Information & education
C. Integrated waste management systems
D. Pollution prevention
E. Water conservation
F. Energy efficiency
G. Alternative energy production
H. Climate change prevention & preparedness
I. Productive ecosystems

Key Messages:
y Policies to locate housing projects in areas where services already exist and to create
integrated and sustainable human settlements are intrinsically incorporating low carbon
principles.
ECONOMIC DEVELOPMENT
7KH (FRQRPLF 'HYHORSPHQW 6WUDWHJ\ ('6 
the Economic Review and the Industrial Strategy are the three main documents framing
economic development plans in the city. The
('6 SXEOLVKHG LQ  VWUDWHJLVHV DURXQG ÀYH
NH\ SHUIRUPDQFH DUHDV ZKLFK DUH HFRQRPLF
JURZWK UHGXFHG LQHTXDOLW\ UHGXFHG XQHPSOR\PHQW LPSURYHG EXVLQHVV FRQÀGHQFH DQG
equitable access to opportunities. An important
target highlighted in the EDS is to halve unemSOR\PHQWE\ ('8 7KHPRVWUHFHQW
economic review was released in 2010 and fore-

cast an annual average economic growth rate
from 4.0% – 5.5% between 2009 and 2014 (IHS
*OREDO,QVLJKW 7KLVLVLPSRUWDQWWRDFKLHYH
WRDOOHYLDWHXQHPSOR\PHQWDQGSRYHUW\EXWZLOO
also have implications for a low carbon city. The
draft eThekwini Industrial Strategy’s main goal is
WR JURZ WKH LQGXVWULDO HFRQRP\ ZKLOH SURPRWing sustainable industrial development (Urban(FRQ 
The EDS makes little or no mention of green economic opportunities or the need for sustainable
GHYHORSPHQWLQWKHH7KHNZLQL0XQLFLSDOLW\ ('8
2008). The themes of greening and sustainability
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DUHWDNHQXSLQODWHUGRFXPHQWDWLRQHVSHFLDOO\
WKH ,QGXVWULDO 6WUDWHJ\ 8UEDQ(FRQ   DQG
¶,PDJLQH'XUEDQ·  ZKLFKUHFRJQLVHVWKH
FULWLFDOWKUHDWWKDWFOLPDWHFKDQJHLQSDUWLFXODU
presents to the challenge of long-term sustainability in the municipality.
The imperative of job creation is an overarching
refrain at both national and local levels. Interventions that are able to capitalise on the coEHQHÀWV RI FDUERQ UHGXFWLRQ DQG MRE FUHDWLRQ
are the most likely to succeed.

Local production of food is one such opportunity to create employment at a lower skill level
and simultaneously reduce the city’s carbon
IRRWSULQW DQG IXUWKHU FRQWULEXWH WR IRRG VHFXrity. The Soya Bean Project of the eThekwini Municipality’s Agribusiness Forum is an example of
how agriculture can be integrated into urban
life and production. The municipality has taken
a strategic decision to institutionalise agribusiness by creating a special Agricultural ManagePHQW8QLW %XD1HZV 

Key Messages:
y Economic development is critical for the creation of jobs in the city.
y ,QWHUYHQWLRQVWKDWDUHDEOHWRFDSLWDOLVHRQWKHFREHQHÀWVRIFDUERQUHGXFWLRQDQGMRE
creation are the most likely to succeed.
y Local production of food presents an opportunity to create employment at the lower end
of the skills spectrum.

ENERGY POLICIES

AND

INITIATIVES

Substantial progress has been made in terms of
HQHUJ\SROLFLHVDQGLQLWLDWLYHV,QLWLDOO\WKHLVVXH
of energy usage in response to climate change
concerns was managed by the city’s (then) Environmental Branch as part of its involvement
in the Cities for Climate Change campaign
as there was no institutional home at the time
for energy-reduction policy and strategy (see
Chapter 1).
7KH PXQLFLSDOLW\·V ÀUVW 6WDWH RI (QHUJ\ 5HSRUW
which was intended to provide a platform for
Table 2.3:

WKH GHYHORSPHQW RI DQ (QHUJ\ 6WUDWHJ\ ZDV
SUHSDUHG LQ  0HUFHU   7KH UHSRUW
presented the municipal energy balance and
proposed a series of sustainability objectives for
both demand-side and supply-side sectors. Priority areas highlighted were the need to address
the unacceptably high levels of road-based
transport by a co-ordinated effort involving all
levels of government; the low uptake of renewable energy technologies; the huge potential of
HQHUJ\ HIÀFLHQFLHV WKH SRRU TXDOLW\ RI HQHUJ\
data; and the negative health impacts of inappropriate fuel usage.
)ROORZLQJRQWKH6WDWHRI(QHUJ\5HSRUWDQ(Q-

EThekwini Municipality energy strategy targets (Mercer, 2008)
Sector

Annual saving by 2020 (kt CO2e)

% CO2e reduction by 2020

Residential

24.5

1 530

Local Authority and Public

33.0

357

Industry, Commerce and Agriculture

30.0

5 739

Transport

24.0

2 269

Total

27.6

9 895

52

Chapter 1 to last.indd 52

2011/06/20 06:05:54 PM

LOCAL CONTEXT

HUJ\ 6WUDWHJ\ ZDV GHYHORSHG HPEUDFLQJ DQ
RSHQ DQG SDUWLFLSDWRU\ SURFHVV WR HQVXUH WKH
successful implementation of sustainable enerJ\SUDFWLFHVLQWKHPXQLFLSDOLW\ 0HUFHU 
The objectives of this strategy were derived from
WKRVHFRQWDLQHGLQWKHQDWLRQDO(QHUJ\(IÀFLHQF\ 6WUDWHJ\ 0HUFHU   7KH (QHUJ\ 6WUDWHJ\·VYLVLRQVWDWHPHQWUHÁHFWVDFRPPLWPHQWWR
sustainability in the energy sector and in energyuse. Targets are set for the percentage reduction of CO2 emissions by 2020 in various sectors
DVVHWRXWLQ7DEOHZLWKDQRYHUDOOUHGXFWLRQ
target of 27.6% from forecast future emissions.
Action plans unpack how these theme targets
DUHWREHDFKLHYHGVSDQQLQJDZLGHUDQJHRI
WHFKQLFDO PDQDJHULDO DQG LQVWLWXWLRQDO LQWHUYHQWLRQV DQG KDYH EHHQ GHVLJQHG WR GHOLYHU
HQHUJ\ HIÀFLHQF\ DQG UHQHZDEOH HQHUJ\ LPprovements across all sectors. The Energy Strategy was approved by the eThekwini Council in
-DQXDU\
A number of activities emerged from the Energy Strategy. A Catalogue of Renewable Energy Sources was produced in 2007 (Marbek
5HVRXUFH&RQVXOWDQWV ,WSURYLGHGWHFKTable 2.4:

nical guidance on the potential of renewable
energy technologies and guidelines for their
implementation. A resource assessment reYLHZHGWKHSRWHQWLDORIZLQGVRODUDQGELRPDVV
WHFKQRORJLHV IRU H7KHNZLQL 0XQLFLSDOLW\ UHVXOWLQJLQVL[SURSRVHGLQWHUYHQWLRQVZLWKSRWHQWLDO
viz. solar water heating projects for low and middle-income housing; solar water heating project
for commercial buildings starting with municipal
building stock; transformation of municipal petURO ÁHHW WR  ELRHWKDQRO EOHQG WUDQVIRUPDWLRQRIPXQLFLSDOGLHVHOÁHHWWRELRGLHVHO
feasibility assessment of conversion of sewage
gas and solids as energy sources; and feasibility
DVVHVVPHQWIRUXVHRIODQGÀOOJDVDW%XIIHOVGUDDL
ODQGÀOO DV DQ HQHUJ\ VRXUFH 0DUEHN 5HVRXUFH
&RQVXOWDQWV 
A number of other projects were initiated with
the assistance of the DANIDA Urban EnvironPHQWDO0DQDJHPHQW 8(0 3URJUDPPHDV
VKRZQLQ7DEOHFXWWLQJDFURVVYDULRXVVHFWRUV
in the municipality. The first was managed by
WKH (3&3' WKH QH[W WZR E\ WKH (OHFWULFLW\ 'HSDUWPHQW VWLOOXQGHUZD\ DQGWKHODVWE\¶,PDJLQH'XUEDQ· H7KHNZLQL0XQLFLSDOLW\D 

EThekwini Municipality energy projects until 2008 (Source: EThekwini Municipality, 2008)
Project Name

Project Description

Energy efficiency clubs

Establishment of energy efficiency clubs in industrial sectors

Light-emitting diode (LED) street lights

Pilot retrofit of existing street lights to LED technology and monitor performance

Solar water heating

Retrofit of municipal depot geyser systems to solar power

Communication of energy efficiency

Communication of energy reduction strategies to all sectors of the community
Energy Efficiency Guideline as part of Greening Durban 2010

An institutional home for energy issues was creDWHG LQ )HEUXDU\  ZLWK WKH HVWDEOLVKPHQW
RIDQ(QHUJ\2IÀFHOLQNHGWRWKHFLW\·V7UHDVXU\
Department. The issue of climate change and
HQHUJ\ HIÀFLHQF\ ZDV HOHYDWHG LQ LPSRUWDQFH
by municipal leadership from 2008 onwards. This
change can be attributed to a combination of
factors around this time – mainly the national
HOHFWULFLW\FULVLVLQHDUO\DVZHOODVWKHFLW\·V
involvement in the DANIDA UEM Programme
which provided substantial funding for energy
SURMHFWV7KHLQLWLDOUROHRIWKH(QHUJ\2IÀFHZDV
to create a central platform to coordinate cityZLGHHQHUJ\VDYLQJLQLWLDWLYHV+RZHYHUUHFHQWO\

(since Council approval of the Energy Strategy
LQ-DQXDU\ WKLVUROHKDVEURDGHQHGWRLQclude the implementation of the Energy Strategy
in the municipality; essentially a climate mitigaWLRQIXQFWLRQZKLFKLQFOXGHVUHQHZDEOHHQHUJ\
HQHUJ\HIÀFLHQF\DQGORZFDUERQDOWHUQDWLYHV
The Durban Industry Climate Change Partnership Project (DICCPP) was initiated in 2008 by
the United Nations Industrial Development Organisation (UNIDO) in partnership with the DurEDQ ,QYHVWPHQW 3URPRWLRQ $JHQF\ ',3$  WKH
eThekwini Municipality and the Durban Chamber of Commerce and Industry. The aim of the
project is to contribute towards climate change
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mitigation and adaptation through a partnership between the industrial and public sectors in
'XUEDQ ',&&33 
7KH(QHUJ\2IÀFHKDVLQLWLDWHGDQXPEHURI
projects. Some are summarised as follows:
y $6RODU:DWHU+HDWLQJ 6:+ 3URJUDPPH
FDOOHG6KLVD6RODUWRIDFLOLWDWHWKHUROORXWRI
6:+LQPLGGOHWRKLJKLQFRPHKRXVHKROGV
7KHSURJUDPPHDLPVWRLQVWDOO6:+V
E\ 0RUJDQ 
y 7KHLQVWDOODWLRQRI6:+VLQORZLQFRPHKRXVHKROGVZLWKIXQGLQJIURPWKHVHUYLFHSURYLGHU
WKURXJKWKH(VNRPVXEVLG\JUDQWIXQGLQJ
DQGFDUERQÀQDQFH7KHÀUVWSKDVHRIWKH
programme aims to install 34 000 units by
mid-2011.
y :LQGHQHUJ\LQLWLDWLYHV3URGXFWLRQRIDZLQG
PDSIRUWKHFLW\ZLQGGDWDFROOHFWLRQDQG

the erection of four wind turbines donated
by Bremen City.
y 7RLQFUHDVHHGXFDWLRQDZDUHQHVVDQG
outreach through the Residential Energy
(IÀFLHQF\&DPSDLJQWKHHVWDEOLVKPHQWRI
D&OHDQHU3URGXFWLRQ&HQWUH0XQLFLSDO
6FKRROV(QHUJ\3URJUDPPH6XVWDLQDEOH
Energy Demonstration Centre and the InGXVWULDO(QHUJ\(IÀFLHQF\7HFKQLFDO7UDLQLQJ
Facility.
y Implementation of a municipal energy management policy and system for the municiSDOLW\WKDWZLOOWDUJHWWUDIÀFOLJKWVVWUHHWOLJKWV
and municipal buildings.
y The KwaZulu-Natal Sustainable Energy Forum
.6() FUHDWHGLQWRVHUYHDVDQLQIRUmation portal as well as attract and provide
support to business investment in the energy
sector and the broader green economy.

Key Messages:
y 7KHFLW\WRRNDVLJQLÀFDQWVWHSIRUZDUGZKHQLWFUHDWHGWKH(QHUJ\2IÀFHZKLFKLVVWUDWHgically positioned so that it reports to the Treasury Department.
y Commendable targets have been set for CO2 HPLVVLRQVUHGXFWLRQviz. 27.6% on average.

TRANSPORT POLICIES AND INITIATIVES

“To provide and manage a world-class transport system with a public transport focus, providing high levels of mobility and accessibility
for the movement of people and goods in a
safe, sustainable and affordable manner.” (7$
2010: 2.5)

DQGWUDIÀFPDQDJHPHQWDQGFRQWURO7KH
),)$:RUOG&XSKDGDQRWDEOHLQÁXHQFHRQWKH
WUDQVSRUW VHFWRU ZKLFK SURYLGHG WKH (7$ ZLWK
funding through the Public Transport Infrastructure and System Grant. Some key projects that
were fast-tracked through this grant were:
y The King Shaka International Airport
y Public Transport Lanes on the M4 Inkosi Albert Luthuli Freeway
y The Intelligent Transportation Systems (ITS)
Freeway Management System
y Inner City Distribution System – the People
Mover
y :DUZLFN-XQFWLRQLQERXQGDQGRXWERXQG
Á\RYHUVWUXFWXUHV
y ,PSURYLQJQRQPRWRULVHGWUDQVSRUWIDFLOLWLHV
through the beach promenade upgrade
and pedestrian routes and sidewalk upgrades within the CBD
y Major and minor passenger rail upgrades.

7KH,73 (7$ HPSKDVLVHVÀYHIRFXVDUHDV
ZKLFKDUHSXEOLFWUDQVSRUWIUHLJKWVDIHW\URDGV

:KLOHWKHUHKDVEHHQDVWHSIRUZDUGLQLQWURGXFLQJHIÀFLHQWSXEOLFWUDQVSRUWWKURXJKWKH

The eThekwini Transport Authority (ETA) prepared two policy documents in 2005 to direct
DQGPDQDJHWKHWUDQVSRUWVHFWRUviz. the InteJUDWHG 7UDQVSRUW 3ODQ ,73  (7$ D  DQG D
3XEOLF 7UDQVSRUW 3ODQ (7$ E  %RWK SODQV
FRYHU WKH SHULRG  WR  DQG DUH GHYHOoped within the context of national and provincial transport imperatives and support the IDP. In
WKH(7$UHOHDVHGWKH,QWHJUDWHG7UDQVSRUW
3ODQXSGDWHIRU² (7$ ZKLFK
highlights its mission statement as follows:
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People Mover and the upgrade of the passenJHUUDLOWKHWUDQVSRUWVHFWRUVWLOOUHTXLUHVPDMRU

LQWHUYHQWLRQHVSHFLDOO\VLQFHLWLVWKHVHFRQG
highest GHG emitter in the city (see Chapter 5).

Key Messages:
y There is a disjuncture between the eThekwini Transport Authority’s policy documents and
the reality on the ground.
y There have been few climate change related initiatives in this sector.

INFRASTRUCTURE SERVICES POLICIES

AND

INITIATIVES

WATER
5HOHYDQW SROLF\ GRFXPHQWV DUH WKH :DWHU 6HUYLFHV 'HYHORSPHQW 3ODQ ZKLFK KDV EHHQ SURGXFHGE\H7KHNZLQL:DWHUDQG6DQLWDWLRQ (:6 
DQGWKH8PJHQL:DWHU0DVWHU3ODQZKLFKSUHdicts that substantial growth in the urban and
SHULXUEDQ KRXVLQJ VHFWRU DV ZHOO DV GHYHORSPHQW DVVRFLDWHG ZLWK '73 ZLOO GULYH FRQWLQXHG
growth in water sales in the eThekwini MuniciSDOLW\ 8PJHQL:DWHU +RZHYHUWKHFLW\·V
new intensive water demand management
SURJUDPPH 8PJHQL :DWHU   DLPV WR UHGXFHWKHTXDQWLW\RIQRQUHYHQXHZDWHU 15: 
which is water that is lost due to leaks and illeJDOFRQQHFWLRQV&XUUHQWO\RIZDWHULVORVW
DQGLIWKLVLVUHGXFHGWRLWZLOOUHVXOWLQDPDMRU VDYLQJ RI ZDWHU 2QH LQLWLDWLYH WKH (:6 KDV
HPEDUNHGRQLVWRUHSODFHSLSHOLQHVZKLFKZLOO
VLJQLÀFDQWO\ UHGXFH ZDWHU ORVVHV WKURXJK EXUVW
pipes and leakages4  8PJHQL:DWHU 
(:6KDVEHHQSDUWLFXODUO\LQQRYDWLYHLQLQLWLDWLQJ
projects that aim to reduce water demand and
generate electricity5 . These include:
y Pre-feasibility study to determine potential of
K\GURWXUELQHSURMHFWVLQ+LOOFUHVW:\HEDQN
Road and Inanda. The estimated potential
LV0:DQGLWLVDQWLFLSDWHGWKDWWKH\ZLOOEH
commissioned by 2013.

y Mini-turbines at a water reservoir. Total
JHQHUDWLRQFDSDFLW\LVN:DQGWKH\
have the potential to be replicated at other
reservoirs. Currently this project is at the tendering stage.
y Investigation of the potential of pico-turbines
on the water reticulation system downstream of water reservoirs. A pilot project is
planned.
y Pre-feasibility study of a large-scale desalination plant with a projected capacity of 450
Ml/day. This would result in the availability of
a new water source but it is recognised to
be energy-intensive.
y 15:SURJUDPPHWKHSULPDU\REMHFWLYH
of which is to reduce water losses from
approximately 40% by volume at present
WRZLWKLQÀYH\HDUV7KLVSURJUDPPH
includes activities such as the implementation of new supply pressure zones to reduce
DYHUDJHZDWHUSUHVVXUH PRVWHIIHFWLYH 
PDLQWHQDQFHRIWKHZDWHUVXSSO\V\VWHP
continued leak detection surveys on reticuODWLRQDQGWUXQNPDLQVLPSURYHPHQWVLQOHDN
UHSDLUHIÀFLHQF\UHFWLÀFDWLRQRIXQPHWHUHG
connections and informal settlement meterLQJ$FREHQHÀWRIWKLVSURJUDPPHLVWKDW
it contributes to a reduction in the carbon
footprint of the city.
y Feasibility study of recycling domestic wastewater to potable drinking standard.
y :DWHUUHF\FOLQJIRULQGXVWULDOXVH

Key Messages:
y (7KHNZLQL:DWHUDQG6DQLWDWLRQKDVEHHQSDUWLFXODUO\LQQRYDWLYHLQLQLWLDWLQJSURMHFWVWKDW
aim to reduce water demand and generate electricity.

4

S. Moodliar, eThekwini Water and Sanitation, personal communication, August 2010.

5

N.McLeod, eThekwini Municipality, personal communication, June 2010.
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SANITATION

SOLID WASTE

$JDLQDQXPEHURILQQRYDWLYHSURMHFWV6 are
under consideration. These include:
y Biodiesel project to transform algae from
maturation ponds at the city’s wastewater
WUHDWPHQWZRUNV ::7:V WRELRGLHVHODQG
other products.
y Sludge disposal plan that aims to accelerate
stockpiling for agriculture and to make pelOHWVIRUVRLOLPSURYHPHQWLQWKHDJULFXOWXUH
and forestry industry with the remainder (a
process that requires electricity).
y Installation of about 90 000 UD toilets in the
peri-urban areas of the city where there are
no sewerage systems. Such on-site sanitation systems require no electricity and small
DPRXQWVRIZDWHUDQGWKHUHIRUHGRQRW
contribute to the carbon footprint of the
FLW\(:6LVUHVHDUFKLQJWKHH[WUDFWLRQRI
phosphorous (essential for agriculture) from
urine.
y :KHUHYHUDSSURSULDWHVDIHRQVLWHVDQLWDtion is being promoted to avoid the high
HOHFWULFLW\UHTXLUHPHQWVRI::7:V6PDOO
on-site anaerobic digesters are being tested
to digest agricultural wastes and sewage. A
small scale system using the sewage from a
community centre and adjacent houses is
already operational in Cato Crest and yields
N:RIHOHFWULFLW\IRUXVHDWWKHFRPPXQLW\
centre. The treated water from the digester is
used in a local food garden attached to the
centre and there are plans to use some of
WKHHIÁXHQWIRUDTXDFXOWXUHRIWLODSLQHÀVK7.
y The viability of a biogas to energy initiaWLYHLQWKHÀUVWSKDVHRIDQXSJUDGHRIWKH
H7KHNZLQL6RXWKHUQ::7:LVEHLQJLQYHVWLJDWHG *UHHQLQJ'XUEDQ ,WHQWDLOV
the treatment of raw sewage sludge by way
of anaerobic digestion biological procHVVHVWKHJHQHUDWLRQRIHOHFWULFLW\XVLQJWKH
methane-rich biogas produced from the
$'SODQWVDQGWKHSURGXFWLRQRIFRPSRVW
and nutrient-rich fertiliser materials from the
digestate of the AD processes at the SouthHUQ::7:,WLVDQWLFLSDWHGWKDWLWZLOOFUHDWH
MREVUHVXOWLQ&HUWLÀHG(PLVVLRQ
5HGXFWLRQV &(5V DQG\LHOGN:K
HOHFWULFLW\RXWSXWSHUDQQXPDVZHOODVDJULcultural pellets and fertiliser.

EThekwini Municipality’s waste management
DJHQF\ 'XUEDQ 6ROLG :DVWH '6:  KDV EHHQ
responsible for ensuring that the waste sector
is one of the most active in initiating actions
that contribute towards a reduction in carbon
emissions. In terms of the IDP (eThekwini MuQLFLSDOLW\E WKHPXQLFLSDOLW\SODQVWRSURPRWH VRXUFHEDVHG PDQDJHPHQW LH DW WKH
household and manufacturing plant level. The
IDP emphasises the need for the development
of a culture of recycling. Current initiatives fall
EURDGO\LQWRIRXUJURXSVviz. materials recovery
IRUUHF\FOLQJFRPSRVWLQJHQHUJ\UHFRYHU\DQG
waste minimisation.

6
7

Materials recovery for recycling
'6:KDVSURPRWHGDQXPEHURIRSWLRQVIRUUHcovering materials that would otherwise end up
RQDODQGÀOO7KHVHLQFOXGH
y Separation at source with curbsidecollection – so-called ‘orange bag’ system (see
Box 2.1)
y Materials Recovery Facilities where recyclables contaminated by other waste are
UHFRYHUHG7KH\LQFOXGHGURSRIIFHQWUHV
buy-back centres and mixed waste Materials Recovery Facilities (see Box 2.2).
Composting
$W D VPDOO VFDOH DQ LQGHWHUPLQDWH QXPEHU RI
households in eThekwini Municipality practise recycling in the form of backyard composting. On
DODUJHUVFDOHDWWKHPXQLFLSDOOHYHOWKH1DWLRQDO
Plant Foods low-technology composting operation in Cato Ridge (Gromor Products) has been
operating successfully for several decades. Highquality compost is manufactured using chicken
OLWWHU DEDWWRLU ODLUDJH SDXQFK FRQWHQWV DQG LQJHVWDIURPVODXJKWHUHGDQLPDOVDORQJZLWKNQRWWLQJVDQGÀQHO\GLYLGHGPDWHULDOIURP6DSSL6DLFFRUDSXOSDQGSDSHUFRPSDQ\
Composting pilots were also run at the Bisasar
5RDGODQGÀOOLQFRQMXQFWLRQZLWKWKH8QLYHUVLW\RI
KwaZulu-Natal.
Energy Recovery
/DQGÀOOJDVWRHOHFWULFLW\SURMHFWV VHH%R[ 
The municipality has been a frontrunner in
Clean Development Mechanism (CDM) proj-

N. McLeod, eThekwini Water and Sanitation, personal communication, June 2010.
R. Lombard, Lombard & Associates, personal communication, August 2010.
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Box 2.1:

Orange Bag Collection System

The Mondi Recycling Company’s orange bag collection system for mixed paper and
plastic (www.paperpickup.co.za) has been successfully implemented in approximately
800 000 households and there are plans to extend the system to more residential areas
and to include glass and metal. Mondi supplies the orange plastic bags to households
and contracts their agents to collect the orange bags on the same day that the municipalcurbside collection of black bags takes place. The materials are transported to
WKHFRPSDQ\·V05)ZKHUHWKHZDVWHLVVRUWHGDQGVHQWWRDSSURSULDWHUHF\FOLQJFRPpanies for processing. Education of residents to use the orange bag system is carried
out in a variety of ways. Approximately 60% of the orange bags distributed are returned
DQGVRPHWRQVSHUPRQWKRIUHF\FODEOHPDWHULDOVDUHUHFRYHUHG SHUVFRPP1
*RYHQGHU'6: HTXLYDOHQWWRRIWKHWRWDOZDVWHPDVVVHQWWRODQGÀOOV

Box 2.2:

Materials Recovery for Recycling

Facilities where recyclables contaminated by other waste are recovered include:
Drop-off centres: Facilities where recyclable materials are delivered by the general
public on a voluntary basis. There are numerous drop-off centres operating in more
DIÁXHQWDUHDVDVZHOODVDSULYDWHO\RZQHGFHQWUHDWWKH3DYLOLRQ6KRSSLQJ&HQWUHLQ
:HVWYLOOH DQG QXPHURXV FRPPXQLW\ UHF\FOLQJ FHQWUHV WKDW DFFHSW ERWK UHF\FODEOH
materials and garden waste.
Buy-back centres: Facilities where people are paid for recyclable materials brought
WR WKH FHQWUH 7KH\ JHQHUDOO\ RSHUDWH VXFFHVVIXOO\ LQ ORZHU LQFRPH DUHDV '6: KDV
established a number of buy-back centres and provides training for the entrepreneurs
operating the centres.
Mixed Waste MRFs: 7KHVH DUH ´GLUW\ 05)Vµ ZKLFK UHFRYHU UHF\FODEOH PDWHULDOV IURP
the mixed waste stream at formally established facilities. The Mariannhill MRF is owned
and operated by a private company (Re-). This facility diverts 30% by volume of the
GRPHVWLFZDVWHVWUHDPFROOHFWHGIURPODQGÀOOHTXLYDOHQWWRDSSUR[LPDWHO\RIWKH
WRWDOZDVWHVWUHDPHQWHULQJWKHVLWH$FFRUGLQJWR5HIDUPRUHRIWKHZDVWHVWUHDP
FRXOG EH GLYHUWHG LI PRUH VSDFH ZDV DOORFDWHG SHUV FRPP 6 3XUFKDVH 5H 3W\ 
/WG $OPRVWRIWKHZDVWHHQWHULQJWKLVODQGÀOOVLWHLVLQGXVWULDOZDVWHDOORI
ZKLFKLVODQGÀOOHGEHFDXVH5HFDQQRWKDQGOHWKLVPDWHULDOGXHWRVSDFHFRQVWUDLQWV
7KLV05)HPSOR\VDSSUR[LPDWHO\SHRSOHPDLQO\XQVNLOOHG7KLV05)UHPDLQVYLDEOH
EHFDXVHRIWKHIRUPDOFRPPLWPHQWE\'6:DQG5HWRGLYHUWLQJZDVWHDQGUHFRYHUing recyclables as part of the eThekwini Municipality carbon footprint reduction and
metro greening effort. At the time of writing this facility had closed down.
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ects in South Africa through the eThekwini LandÀOO *DV WR (OHFWULFLW\ &'0 SURMHFW RSHUDWLQJ DW
0DULDQQKLOO DQG %LVDVDU 5RDG ODQGÀOOV FDSDEOH
RIJHQHUDWLQJ0:DQG0:RIHOHFWULFLW\UHspectively. The electricity produced is sold to
eThekwini Electricity through a ten-year Power
Purchase Agreement (PPA) at parity with the Eskom Local Authority Tariff. The project has had a
VLJQLÀFDQWLPSDFWIRUWKHIROORZLQJUHDVRQV
y it has provided South Africa with a working
reference case;
y it has established eThekwini Municipality as a
OHDGHULQWKHÀHOG
y it has demonstrated that it is possible to
build and operate a renewable energy
power plant; sell the electricity back to the
municipality; and achieve CDM registration
DQG&(5YHULÀFDWLRQ
y the project is reproducible and contributes
to technology and knowledge transfer –
even more so because this type of project is
uncommon in developing countries.
Other carbon reduction projects
y 0HFKDQLFDO%LRORJLFDO:DVWH7UHDWPHQWWR
Energy
7KLV LV D SODQQHG SURMHFW DW 0DULDQQKLOO ODQGÀOO
GXH IRU RSHUDWLRQ LQ  *UHHQLQJ 'XUEDQ
2010). It represents a partnership between
(3&3' DQG '6: 7KH SURMHFW ZLOO HQWDLO WKH UHmoval of organic wastes from the existing mixed
municipal solid waste streams in the western
regions of the municipality and subsequent
FRPSRVWLQJDQDHURELFGLJHVWLRQDQGHOHFWULFity generation. It is expected to generate 34
MREV DW YDULRXV OHYHOV SURGXFH    N:K
RIHOHFWULFLW\SHU\HDU&(5VSHUDQQXP
5 940 tons of compost and 405 tons of fertiliser
per year.
$QWLFLSDWHGEHQHÀWVLQFOXGH
y carbon capacity building;
y ÀQDQFLDOUHWXUQWKURXJKWKHVDOHRIFDUbon credits;
y production of a compost and fertilizer
blend;
y ODQGÀOODLUVSDFHVDYLQJV

8
9

y
y
y

provision of renewable electrical energy;
job creation and sustainable development;
combating global climate change.

y Electric vehicles
,Q'XUEDQ6ROLG:DVWHKDGRQHHOHFWULF
vehicle which is used for sweeping. The vehicle
has resulted in a great decrease in fuel conVXPSWLRQKRZHYHUWKHFRVWVDQGHQYLURQPHQtal impacts of replacing the battery pack are
unknown8 .
Waste Minimisation Clubs
,QWKHUHZDVDQLQLWLDWLYHWRHVWDEOLVKWZR
:DVWH 0LQLPLVDWLRQ &OXEV LQ WKH PHWDO ÀQLVKLQJ
industry and in the Hammarsdale area amongst
PDLQO\WH[WLOHÀQLVKLQJFRPSDQLHV$:DVWH0LQLmisation Club is a group of companies working
together to improve productivity through waste
UHGXFWLRQ 81,'2   2YHU WKH WKUHH\HDU
SHULRGWKDWWKHSURJUDPPHUDQWKH+DPPDUVdale Club was able to save up to 43 600 tCO2e
and the Metal Finishing Club 1 400 tCO2e in emisVLRQV 81,'2 ,QWKHSURJUDPPHZDV
re-established through the National Cleaner
3URGXFWLRQ SURJUDPPH ZKLFK XVHG WKH FOXEV
to implement a number of cleaner production
PHWKRGRORJLHV &XUUHQWO\ WKH DFWLYLW\ RI WKHVH
clubs is quite limited.
INSTITUTIONAL CHARACTERISTICS
(7KHNZLQL0XQLFLSDOLW\LVUXQE\D&LW\0DQDJHU
who reports to the Council. Under the City ManDJHU WKHUH DUH 'HSXW\ &LW\ 0DQDJHUV WKHQ
heads of units and then departments. AccordLQJWRWKH&LW\0DQDJHUWKHYDULRXVXQLWVDQG
departments operate in a fragmented way9
and he has proposed converting them to project clusters to achieve strategic focus.
)RU H[DPSOH LQ WHUPV RI FOLPDWH FKDQJH DFWLYLWLHV FOLPDWH FKDQJH DGDSWDWLRQ SURMHFWV
DUH UXQ E\ WKH (3&3' ZKLOH WKH (QHUJ\ 2IÀFH
KHDGVXSWKHPLWLJDWLRQDVSHFWV+RZHYHUFHUtain aspects of adaptation and mitigation lie
scattered throughout various units or departments (Fig. 2.2).

J. Parkin, Durban Solid Waste, personal communication, 5 July 2010
http://www.durban.gov.za/durban/government/cm/structure/intro?-C=&plone_skin=eThekwiniPrint
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Figure 2.2:

DCM: Corporate HR

Electricity

Transport

Waste
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reduce waste
stream, recycling
etc

DCM: Safety &
Security

Coastal policy to respond
sea-level rise, shoreline
management planning and
adaptation

Organogram of the eThekwini Municipality. (Source: EPCPD)

SUMMARY
Certain departments in eThekwini Municipality have exhibited commitment and leadership
and are responsible for innovative and successIXO SURMHFWV ([DPSOHV LQFOXGH HQHUJ\ ZDWHU

VDQLWDWLRQVROLGZDVWHGHSDUWPHQWVDQG(3&3'
,QVWDUNFRQWUDVWWKHUHDUHRWKHUVWKDWKDYHWKXV
far responded minimally to the climate change
FKDOOHQJH SURYLGLQJ FRQVLGHUDEOH RSSRUWXQLW\
to initiate innovative projects.
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%R[ /DQGÀOO*DVWR(OHFWULFLW\3URMHFW
7KHPXQLFLSDOLW\KDVEHHQDIURQWUXQQHULQ&'0SURMHFWVLQ6RXWK$IULFD7KHH7KHNZLQL/DQGÀOO
*DVWR(OHFWULFLW\&'0SURMHFWZDVFRQFHSWXDOLVHGLQZKHQLWZDVGHFLGHGWRLQVWDOOODQGÀOOJDVH[WUDFWLRQDQGHOHFWULFLW\JHQHUDWLQJSODQWVDWWKHWKUHH'6:ODQGÀOOVviz/D0HUF\0DULDQQKLOODQG%LVDVDU5RDGZLWKSRWHQWLDOWRSURGXFH0:RIHOHFWULFLW\$Q(PLVVLRQV5HGXFWLRQ
3XUFKDVH$JUHHPHQWIRU&HUWLÀHG(PLVVLRQ5HGXFWLRQV &(5V ZDVVLJQHGZLWKWKH:RUOG%DQNLQ
IRUDOOWKUHHVLWHVDOWKRXJKWKLVODWHUH[FOXGHGWKH%LVDVDU5RDGVLWHGXHLQSDUWWR(QYLURQPHQWDO,PSDFW$VVHVVPHQW (,$ GHOD\V '6: $0:SODQWDW0DULDQQKLOOKDVEHHQLQ
RSHUDWLRQVLQFH$PXFKODUJHURSHUDWLRQKDVEHHQGHYHORSHGDWWKH%LVDVDU5RDGODQGÀOO
DÀUVWSKDVH0:SODQWZDVFRPSOHWHGLQ$SULODQGZDVWKHQH[SDQGHGWR0:LQ
7KHSURMHFWLV$IULFD·VODUJHVW&'0SURMHFWZRUWKPLOOLRQ&(5V 81,'2 $Q(53$
DJUHHPHQWIRUWKLVVLWHZDVVLJQHGZLWK7UDGLQJ(PLVVLRQVSOFIURPWKH8QLWHG.LQJGRPZKLFK
came into effect after CDM registration in March 2009. The La Mercy site has not been able to
RSHUDWHDVJDVÁRZVZHUHWRRORZDQGWKHPDFKLQHU\ZDVUHORFDWHGWR%LVDVDU5RDG
,WLVH[SHFWHGWKDW0DULDQQKLOOODQGÀOOZLOOEHLQRSHUDWLRQXQWLODQG%LVDVDU5RDGXQWLODWOHDVW
2YHUWKHFRXUVHRIWKHLQLWLDOVHYHQ\HDUFDUERQUHGXFWLRQFUHGLWLQJSHULRGWKHJHQHUDWRUVDUHSURMHFWHGWRSURGXFHQHDUO\0:KDPRXQWLQJWRDQHVWLPDWHG&22 reduction
of 340 000 tons. It is estimated that the project will reduce an aggregated 2 466 957 tons of CO2
LQWKHÀUVWVHYHQ\HDUFUHGLWLQJSHULRG7KH%LVDVDU5RDGSURMHFWZDVFRPPLVVLRQHGLQ-DQXDU\
February 2008. The lessons learnt from Component One have made it possible to achieve almost double the gas yield in Component Two. The current emission reduction at Bisasar Road is
about 15 – 20 000 t CO2HSHUPRQWK SHUVFRPP-3DUNLQ'6:-XO\ 
Carbon Emission Reduction Credits (CERs)
7KHZRUOGPDUNHW $)' IRUFDUERQFUHGLWVVKRZHGWKDWH7KHNZLQL0XQLFLSDOLW\FRXOG
negotiate a price around €11.00 per CER over a project period of 10-14 years for Component
Two. This price was substantially different to the US$ 3.95 per ton gained from Component One.
:KLOH WKHUH ZDV FRQVHQVXV RQ WKH VXEVWDQWLDO EHQHÀW WR EH GHULYHG IURP &(5V WKH SURFHVV
OHDGLQJXSWRUHFHLSWRIWKHUHYHQXHLVDUGXRXVDQGSURWUDFWHGDQGJUHDWO\LQFUHDVHVWKHPDQagement burden and administrative costs. A timeline of no less than three years to achieve a
possible income must also be factored into the preparation phase.
%LVDVDU5RDGODQGÀOOSURGXFHVDKLJKÁRZRIODQGÀOOJDVLQH[FHVVRIP3 per hour (equivaOHQWWRWRQVRIFRDOSHUKRXU WKDWLVQHLWKHUH[WUDFWHGQRUXWLOLVHG(YHU\GD\WKDWWKHÀQDQFLDO
transaction of the CER is delayed translates to a loss by eThekwini Municipality of almost R100
000 in potential sales of CERs and electricity. Approximately 2 500 m3 RI ODQGÀOO JDV SHU KRXU
(equivalent to 2.5 tons of coal per hour) is captured on a continuous basis. All the electricity
produced is sold to eThekwini Electricity through a ten-year Power Purchase Agreement (PPA)
at parity with the Eskom Local Authority Tariff.
7KHSURMHFWKDVKDGDVLJQLÀFDQWLPSDFWSURYLGLQJ6RXWK$IULFDZLWKDZRUNLQJUHIHUHQFHFDVH
DQGHVWDEOLVKLQJH7KHNZLQL0XQLFLSDOLW\DVDOHDGHULQWKHÀHOG7KHSURMHFWKDVGHPRQVWUDWHG
WKDWLWLVSRVVLEOHWREXLOGDQGRSHUDWHDUHQHZDEOHHQHUJ\SRZHUSODQWVHOOWKHHOHFWULFLW\EDFN
WRWKHPXQLFLSDOLW\DQGDFKLHYH&'0UHJLVWUDWLRQDQG&(5YHULÀFDWLRQ7KHSURMHFWLVUHSURGXFible and contributes to technology and knowledge transfer – even more so because this type
of project is uncommon in developing countries.
There have been obstacles to overcome including those posed by the Municipal Finance Management Act (MFMA).
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the national context
BACKGROUND – PUTTING CLIMATE CHANGE
ON THE NATIONAL POLITICAL AGENDA

1&&& WKH 6RXWK $IULFDQ JRYHUQPHQW UDWLÀHG
the UNFCCC in August 1997.

'XULQJ WKH PLG WR ODWHV WKHUH ZDV DQ
emerging body of scientific evidence that
human-induced global warming was taking
place with severe predicted consequences
IRUFOLPDWHSDWWHUQV:LWKWKLVWKH8QLWHG1Dtions Environment Programme (UNEP) and the
:RUOG0HWHRURORJLFDO2UJDQLVDWLRQ :02 HVtablished the Intergovernmental Panel on Climate Change (IPCC) in 1988 to synthesise the
VFLHQWLÀFHYLGHQFHUHODWLQJWRFOLPDWHFKDQJH

The 3rd ,3&& $VVHVVPHQW 5HSRUW LQ  ,3&&
  JDYH IXUWKHU VFLHQWLÀF FHUWDLQW\ WKDW FOLmate change was indeed largely caused by
human activity and provided impetus for the
further development and implementation of
WKH.\RWR3URWRFROWKDWÀQDOO\FDPHLQWRIRUFH
LQ%\6RXWK$IULFDQUHVHDUFKRQFOLmate change and its implications were also
becoming well established (e.g. Davidson and
7\DQL 

The 1st IPCC Assessment Report published in
 ,3&& SUHVHQWHGVXIÀFLHQWVFLHQWLÀF
evidence of climate change to elicit worldwide concern and the negotiation of the United Nations Framework Convention on Climate
&KDQJH 81)&&&  ZKLFK ZDV RSHQHG IRU
signature at the Rio Earth Summit in 1992 and
came into force in 1994.

$UJXDEO\ FOLPDWH FKDQJH WRRN D OHDS XS WKH
6RXWK $IULFDQ SROLWLFDO DJHQGD ZKHQ LQ 
the Heads of State of over 180 countries met at
WKH:RUOG6XPPLWRQ6XVWDLQDEOH'HYHORSPHQW
LQ-RKDQQHVEXUJ,Q-XO\WKH6RXWK$IULFDQ
government acceded to the Kyoto Protocol
(Blignaut et al 

,QLQUHVSRQVHWRWKHJURZLQJLQWHUQDWLRQDO
FRQFHUQV DURXQG FOLPDWH FKDQJH WKH 6RXWK
African Department of Environmental Affairs
and Tourism (DEAT) established the National
&OLPDWH &KDQJH &RPPLWWHH 1&&&  D PXOWL
stakeholder forum aimed at discussing and informing South Africa’s response to these concerns.
The 2nd ,3&& $VVHVVPHQW 5HSRUW ,3&&  
demonstrated that the actions outlined in the
81)&&& ZHUH LQVXIÀFLHQW DQG WKLV PRWLYDWHG
the negotiation of the Kyoto Protocol which
ZDV ÀQDOLVHG LQ  DV D ÀUVW VWHS WRZDUGV D
more ambitious international response to the
global climate change threat. In response to
WKHÀQGLQJVRIWKH,3&&·Vnd Assessment Report
and supported by recommendations from the

%\6RXWK$IULFDKDGFRQFOXGHGLWV&OLPDWH
Change ‘Country Studies’ and 1990 and 1994
GHG inventories and had submitted these in the
form of its Initial Communication to the UNFCCC
6HFUHWDULDW 56$ ,QFRPSLOLQJDQGÀQDOLVLQJWKLVEULHÀQJGRFXPHQWRQ6RXWK$IULFDDQG
FOLPDWH FKDQJH LW EHFDPH FOHDU WKDW 6RXWK
$IULFDZDVQRWRQO\SRWHQWLDOO\DVLJQLÀFDQWYLFWLPRIWKHQHJDWLYHLPSDFWVRIFOLPDWHFKDQJH
EXW DOVR D VLJQLÀFDQW FRQWULEXWRU WR *+* HPLVVLRQV*LYHQWKLVGLIÀFXOWSRVLWLRQRIERWKFOLPDWH
FKDQJH YLFWLP DQG SHUSHWUDWRU 6RXWK $IULFD·V
negotiation efforts were seen to rise several
notches at this time resulting in comments that
South Africa ‘punches above its weight’ in the
climate change negotiations.
%\EDVHGRQHYLGHQFHIURPWKHrd IPCC
$VVHVVPHQW5HSRUWDQGQHZHPHUJLQJVFLHQFH
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it was increasingly clear that the measures
agreed to in the UNFCCC and its Kyoto Protocol
were an inadequate international response to
the threats posed by climate change; in parWLFXODU VLQFH WKH OHJDOO\ ELQGLQJ SURYLVLRQV RI
the Kyoto Protocol only covered less than 40%
RIWKHZRUOG·V*+*HPLVVLRQV 7ODGL ,WDOVR
EHFDPHFOHDUWKDW6RXWK$IULFDDORQJZLWKRWKer more advanced developing countries (e.g.
&KLQD ,QGLD %UD]LO 0H[LFR 6RXWK .RUHD DQG
6DXGL$UDELD ZRXOGKDYHWRVWDUWFRQVLGHULQJ
its responsibility for climate change more seriRXVO\DQGWKDWDVDIRVVLOIXHOSRZHUHGQDWLRQ
this would have dramatic policy implications.
The following sections provide further detail on
the important developments from 2005 to the
present.
EARLY DAYS –
TEE (NCCC)

THE

NATIONAL CLIMATE CHANGE COMMIT-

The National Climate Change Committee (NCCC)
was established in 1994. Its purpose is to advise
and consult the Department of Environmental
Affairs (DEA) on matters relating to national reVSRQVLELOLWLHV ZLWK UHVSHFW WR FOLPDWH FKDQJH
DQGLQSDUWLFXODULQUHODWLRQWRWKH81)&&&DQG
the Kyoto Protocol and the implementation of
climate change related activities.
2005 ‘CLIMATE ACTION NOW’ CONFERENCE
A key event in shaping the national government’s climate change response was the ‘Climate Action Now’ Conference held in Midrand
in October 2005. The conference unanimously
DJUHHGWKDWFOLPDWHFKDQJHZDVDUHDOLW\DQG
JRYHUQPHQW DIÀUPHG WKDW 6RXWK $IULFD ZRXOG
accept its responsibility to address climate
change and would mobilise different economic
sectors to meet the challenge.
The conference further acknowledged the urgency of stabilising concentrations of GHGs and
called on all nations to join in support of the inWHUQDWLRQDOHIIRUWWRUHGXFH*+*HPLVVLRQVZLWK
developed countries taking stronger action. It
was also agreed that the time for countries such
as South Africa to take further action on the basis of differentiated responsibility had come and
there was an expressed wish to see the emer-

JHQFH DIWHU  RI D VWUHQJWKHQHG .\RWR RU
.\RWRSOXVUHJLPHWKDWZDVPRUHLQFOXVLYHÁH[LEOH FRRSHUDWLYH DQG HQYLURQPHQWDOO\ HIIHFWLYH,QDGGLWLRQWKHFRQIHUHQFHQRWHGWKDWWKH
issue of adaptation needed to become a more
prominent global priority in the climate regime.
An outcome of the conference was the MidUDQG3ODQRI$FWLRQZKLFKGHVFULEHGDQXPEHU
of activities representing the undertakings by
JRYHUQPHQW DQG ZKLFK ZDV LQWHQGHG WR OHDG
the country’s climate change programme into
WKHIXWXUH '($7 7KH0LGUDQG3ODQRI$Ftion included an acknowledgement of Eskom’s
re-statement of its commitment to displacing
 RI LWV FRDOÀUHG JHQHUDWLQJ FDSDFLW\ ZLWK
alternative sources by 2012 and its commitment
to further reductions beyond 2012.
LONG-TERM EMISSION SCENARIOS (LTMS)
One of the activities described in the Midrand
Plan of Action was the initiation of a detailed
scenario-building process to map out how South
Africa could meet its UNFCCC Article 2 commitPHQWWR*+*VWDELOLVDWLRQZKLOVWVLPXOWDQHRXVO\
ensuring sustained focus on poverty alleviation
and job creation.
7RWKLVHQGLQ0DUFK&DELQHWPDQGDWHG
a national process of building scenarios of possiEOH*+*HPLVVLRQIXWXUHVZKLFKEHFDPHNQRZQ
as the Long-Term Mitigation Scenarios (LTMS)
development process. A LTMS Scenario BuildLQJ 7HDP 6%7  FRPSULVLQJ RYHU  LQGLYLGXDO
VWDNHKROGHUVIURPJRYHUQPHQWLQGXVWU\ODERXU
FLYLO VRFLHW\ DV ZHOO DV RWKHU UHOHYDQW SOD\HUV
was constituted. The results of their work were
published in October 2007 in a series of reports
(The Long-Term Mitigation Scenarios - Strategic
options for South Africa 6%7D The LongTerm Mitigation Scenarios – Technical Summary
6%7E The Long-Term Mitigation Scenarios
– Technical Report 6%7F 
The LTMS developed two scenarios that provide
the envelope for possible GHG interventions (Fig.
3.1). The upper limit of the intervention envelope
is termed the ‘Growth without Constraints’ SceQDULR,QWKLVVFHQDULR6RXWK$IULFD·VHPLVVLRQVLQ
WKHEDVH\HDUVWDQGDW0W&22e. By
HPLVVLRQVKDYHTXDGUXSOHGWRDURXQG
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FRQWLQXHFOLPELQJDQGZRXOGVWLOOVHHHPLVVLRQV
reach a point above 1 500 Mt.

Mt. The lower limit of the intervention envelope
is termed the ‘Required by Science’ Scenario.
*OREDOO\WKH,3&&VWDWHVWKDWUHGXFWLRQVE\
of between 60% to 80% from 1990 levels must be
achieved. The burden-sharing between nations
of this target is the subject of international negotiations. The burden to be taken up by South
$IULFD LV QRW H[DFW EXW LV VHHQ UDWKHU DV D WDUget band ranging between a reduction of 30%
DQG  IURP  OHYHOV E\  DVVXPLQJ D
EXUGHQVKDULQJGLVFRXQWZKLFKLQLWVHOILVFRQVLGHUHGWREHGLIÀFXOWWRQHJRWLDWH

:LWKLQ WKLV HQYHORSH WKUHH VWUDWHJLF RSWLRQV
were considered to drive GHG emissions (Fig.
3.1).
y ,QWKHÀUVWRIWKHVWUDWHJLFRSWLRQVNQRZQDV
WKH¶6WDUW1RZ·RSWLRQPLWLJDWLRQDFWLRQVDUH
suggested that are implemented through
state action. The actions suggested should
be taken for good economic reasons and
RWKHUVXVWDLQDEOHGHYHORSPHQWFREHQHÀWV
quite independent of climate change.
y ,QWKHVHFRQGVWUDWHJLFRSWLRQWKH¶6FDOH
8S·RSWLRQ6RXWK$IULFDLQFUHDVHVLWVOHYHORI
DPELWLRQDQGDFKLHYHVLWWKURXJKUHJXODWRU\
decision. The effect of this on the emissions
WUDMHFWRU\FDQEHVHHQLQ)LJXUHDQG
gets about halfway to the objective if taken
through to 2050.
y 7KHWKLUGRSWLRQWKH¶8VHWKH0DUNHW·RSWLRQ
aims to get the market to work and promote
the uptake of the accelerated technologies
and social behaviour through incentives and
WD[HV$WWKHWD[OHYHOVFRQVLGHUHGKHUH·8VH

$ IXUWKHU WUDMHFWRU\ WHUPHG ¶&XUUHQW 'HYHORSment Plans’ is added - this assumes that government policy in place at the time of the study is
LPSOHPHQWHG HJ UHQHZDEOH HQHUJ\ WDUJHWV
HQHUJ\ HIÀFLHQF\ DFFRUGV HWF  )RU H[DPSOH
HQHUJ\ HIÀFLHQF\ LQWHUYHQWLRQV DFKLHYH D ÀQDO
energy demand reduction of 12% by 2015. The
WDUJHW RI   *:K UHQHZDEOH HQHUJ\ FRQWULEXWLRQWRÀQDOHQHUJ\FRQVXPSWLRQE\LV
DOVR LQFOXGHG :KHQ VLPSO\ H[WHQGHG WR 
KRZHYHUWKHÀJXUHLOOXVWUDWHVWKDWWKHWUDMHFWRU\
under the ‘Growth without Constraints’ Scenario would not be radically changed; it would
1800
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the Market’ results in emissions reductions
beyond those seen in the ‘Scale Up’ option.
‘Use the Market’ thus includes a package
that prepares South Africa to make use
RIHFRQRPLFLQVWUXPHQWVERWKWD[HVDQG
LQFHQWLYHVWRVKLIWSDWWHUQVRIGRPHVWLF
investment. The key driver of ‘Use the Market’ is a CO2 tax. This price change makes
WKHXVHRIIRVVLOIXHOVPXFKOHVVDWWUDFWLYH
and induces an indirect effect of greater
investment in low-carbon technologies.
*LYHQWKHDERYHWKHNH\ÀQGLQJVRIWKH/706
process are:
y Growing without carbon constraints may be
JRRGIRU6RXWK$IULFD·VHFRQRPLFJURZWK
but will result in rapidly increasing emissions.
A four-fold increase in emissions by 2050 is
likely to be unacceptable to the international community and is a high-risk approach on
RWKHUJURXQGVVXFKDVULVLQJRLOSULFHVDQG
carbon constraints in trade.
y ,IDOOFRXQWULHVLQFOXGLQJKLJKHPLWWHUVLQWKH
GHYHORSLQJZRUOGDGRSWHGWKLVDSSURDFK
climate change impacts in South Africa
would be extensive.
y A massive effort by South Africa would be
required to achieve emissions reduction
VXIÀFLHQWWRPHHWWKH¶5HTXLUHGE\6FLHQFH·
target. The gap between where South
Africa’s emissions are going and where they
need to go is large.
y &HUWDLQTXDQWLÀDEOHVWUDWHJLFPLWLJDWLRQRSWLRQVDUHLPPHGLDWHO\LPSOHPHQWDEOHHYHQ
LIWKH\UHTXLUHVLJQLÀFDQWHIIRUW7KHVHLQFOXGH
HQHUJ\HIÀFLHQF\HVSHFLDOO\LQLQGXVWU\
electricity supply options; carbon capture
DQGVWRUDJH &&6 WUDQVSRUWHIÀFLHQF\DQG
shifts; people-oriented strategies; supported
by awareness. These potential strategies

VKRZJRRGHPLVVLRQVUHGXFWLRQUHVXOWVZLWK
costs to the economy ranging from affordDEOHWRVLJQLÀFDQW
y :LWKLQWKHTXDQWLÀDEOHPLWLJDWLRQVWUDWHJLHV
South Africa can choose both regulatory
DQGHFRQRPLFLQVWUXPHQWV1HLWKHURIWKHVH
KRZHYHUFRPSOHWHO\FORVHVWKHJDS:LWK
DQHVFDODWLQJWD[HFRQRPLFLQVWUXPHQWV
JRWKHIXUWKHVWLQFORVLQJWKHJDSE\DOPRVW
WKUHHTXDUWHUVEXWWKH\DUHQRWLQWULQVLFDOO\
more effective than regulation.
y +HQFHPXFKSUHSDUDWLRQRIDUDQJHRI
IXUWKHUPRUHXQFHUWDLQDQGIRUQRZOHVVXQderstood actions need immediate exploration. These range from future technology to
changes in social behavior.
y .H\WRVXFFHVVZLOOEHVWURQJFRPPLWWHG
6RXWK$IULFDQQDWLRQDOOHDGHUVKLSFRXSOHG
with international alignment and active support.
The LTMS process has analysed a range of
TXDQWLÀDEOH PLWLJDWLRQ REMHFWLYHV ZKLFK SURvide information for South Africa to negotiate.
)RU GRPHVWLF SROLF\PDNHUV EXVLQHVV OHDGHUV
DQG OHDGHUV LQ 6RXWK $IULFDQ VRFLHW\ /706 KDV
revealed that action will be required across
WKHERDUGDQGWKDWH[WHQVLYHIXUWKHUZRUNLVUHquired.
2007 ANC CLIMATE CHANGE RESOLUTION
$IHZZHHNVIROORZLQJWKHVLJQRIIRIWKH/706
the African National Congress (ANC) made a
strong climate change resolution (see Appendix 3) at its 52nd National Conference in PolokZDQH7KLVUHVROXWLRQinter aliaUHFRJQLVHGWKH
need for immediate action by all governments
and supported the setting of a target for the reGXFWLRQRI*+*HPLVVLRQV:LWKWKLVLWZDVFOHDU

Key Lessons:
y The Long-term Mitigation Scenarios (LTMS) process provides various strategic options for
South Africa to achieve greenhouse gas reductions. These are:
y ‘Start Now’
y ‘Scale Up’
y ‘Use the Market’.
y A massive effort is required by South Africa to meet the ‘Required by Science’ target.
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WKDWQRWRQO\KDGFOLPDWHFKDQJHPRYHGZHOO
XS WKH SROLWLFDO DJHQGD EXW WKDW WKHUH ZDV
strong support and political will for the development of a progressive National Climate Change
Response Policy.
NATIONAL CLIMATE CHANGE RESPONSE POLICY
JULY 2008 CABINET DECISIONS
,Q -XO\  WKH $1&·V &OLPDWH &KDQJH 5HVROXWLRQ WKH /706 FRQFOXVLRQV DQG RWKHU FOLPDWH
FKDQJH UHODWHG VXEPLVVLRQV ZHUH GLVFXVVHG
and debated by Cabinet and six broad policy
directions themes to be addressed in a National
Climate Change Response Policy approved:
y Theme 1: GHG Emission Reductions and
Limits – under this theme climate change
mitigation interventions should be informed
E\DQGPRQLWRUHGDQGPHDVXUHGDJDLQVW
D¶SHDNSODWHDXDQGGHFOLQH·HPLVVLRQ
trajectory where GHG emissions stop growing (start of plateau) in 2020- 2025 and begin
declining in absolute terms (end of plateau)
in 2030-2035.
y 7KHPH%XLOGRQ6WUHQJWKHQDQGRU6FDOH
Up Current Initiatives – under this theme
FXUUHQWHQHUJ\HIÀFLHQF\DQGHOHFWULFLW\
demand-side management initiatives and
interventions must be scaled-up and reinforced through available regulatory instruments and other appropriate mechanisms
PDGHPDQGDWRU\ DQGEDVHGRQWKH
HOHFWULFLW\FULVLVUHVSRQVHJRYHUQPHQW·VHQHUJ\HIÀFLHQF\SROLFLHVDQGVWUDWHJLHVPXVW
be continuously reviewed and amended
WRUHÁHFWPRUHDPELWLRXVQDWLRQDOWDUJHWV
DOLJQHGZLWKWKH/706,QDGGLWLRQ7UHDVXU\
will study the implications of a carbon tax.
y Theme 3: Implementing the ’Business Unusual’ Call for Action – under this theme the
UHQHZDEOHHQHUJ\VHFWRUZDVLGHQWLÀHG
as a key ’business unusual’ growth sector
and policies and measures are to be put in
place to meet a more ambitious national
target for renewable energy. Government
must promote the transition to a low carERQHFRQRP\DQGVRFLHW\,QDGGLWLRQWKH
WUDQVSRUWVHFWRUZDVLGHQWLÀHGDVDQRWKHU
key ‘business unusual’ growth sector and
was targeted for ambitious and mandatory

national targets for the reduction of GHG
emissions.
y Theme 4: Preparing for the Future – under
this theme there was increased support for
UHVHDUFKDQGGHYHORSPHQWHVSHFLDOO\LQ
WKHÀHOGRIFDUERQIULHQGO\WHFKQRORJLHV
with the focus on the renewable energy and
transport sectors. The importance of education and outreach was also emphasised.
y Theme 5: Vulnerability and Adaptation –
under this theme vulnerabilities to climate
FKDQJHPXVWFRQWLQXHWREHLGHQWLÀHGDQG
adaptation interventions prioritised and initiated. Monitoring of implementation across
affected government departments will be
included as departmental key performance
areas.
y 7KHPH$OLJQPHQW&RRUGLQDWLRQDQG
&RRSHUDWLRQ²XQGHUWKLVÀQDOWKHPHWKH
roles and responsibilities of all stakeholdHUVSDUWLFXODUO\WKHRUJDQVRIVWDWHLQDOO
WKUHHVSKHUHVRIJRYHUQPHQWZLOOEHFOHDUO\
GHÀQHGDQGDUWLFXODWHGWKHVWUXFWXUHV
UHTXLUHGWRHQVXUHDOLJQPHQWFRRUGLQDWLRQ
DQGFRRSHUDWLRQZLOOEHFOHDUO\GHÀQHGDQG
articulated; and climate change response
policies and measures will be mainstreamed
within existing structures.
6HFRQG WKH &DELQHW DOVR DSSURYHG DPRQJVW
RWKHUV WKH IROORZLQJ NH\ PHVVDJHV WKDW UHLQforce what needs to be included in the National
Climate Change Response Policy:
y The socio-economic transition – a transition to a climate resilient and low-carbon
economy and society that balances South
Africa’s mitigation and adaptation response
DQGLQWKHORQJWHUPUHGHÀQHVRXUFRPSHWLtive advantage and structurally transforms
the economy by shifting from an energyintensive to a climate-friendly path as part of
DSURJURZWKSURGHYHORSPHQWDQGSUR
jobs strategy.
y Below 2°C – South Africa’s climate response
SROLF\EXLOWRQWKHVL[SLOODUV WKHPHV GHVFULEHGDERYHZLOOEHLQIRUPHGE\ZKDWLV
required by science – to limit global temperature increase to below 2°C above preindustrial levels.
y Adapt to the inevitable - continue to proactively build the knowledge base and
capacity to adapt to the inevitable im-
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SDFWVRIFOLPDWHFKDQJHPRVWLPSRUWDQWO\
by enhancing early warning and disaster
reduction systems and in the roll-out of basic
VHUYLFHVLQIUDVWUXFWXUHSODQQLQJDJULFXOWXUH
ELRGLYHUVLW\ZDWHUUHVRXUFHPDQDJHPHQW
and in the health sector.
y GHG reduction and limits - GHG emissions
PXVWSHDNSODWHDXDQGGHFOLQHVWRSJURZLQJDWWKHODWHVWE\VWDELOLVHIRUXS
WRWHQ\HDUVWKHQGHFOLQHLQDEVROXWHWHUPV
y Six policy themes - implementing policy
under the six themes described above will
OD\WKHEDVLVIRUPHDVXUDEOHUHSRUWDEOHDQG
YHULÀDEOHGRPHVWLFHPLVVLRQUHGXFWLRQDQG
limitation outcomes.
y Contribution to the global efforts - This would
constitute a fair and meaningful contribution
WRWKHJOREDOHIIRUWVGHPRQVWUDWLQJOHDGHUship in the multi-lateral system by committing
WRD¶VXEVWDQWLDOGHYLDWLRQIURPEDVHOLQH·
enabled by international funding and technology.
)LQDOO\DQXPEHURILPPHGLDWHPLWLJDWLRQWDVNV
ZHUHLGHQWLÀHGLQFOXGLQJ
y ‘Start Now’ based on accelerated energy
HIÀFLHQF\DQGFRQVHUYDWLRQDFURVVDOOVHFWRUV LQGXVWU\FRPPHUFHWUDQVSRUWUHVLdential – including more stringent building
standards);
y invest in ‘Reach for the Goal’ by setting ambitious research and development targets
IRFXVLQJRQFDUERQIULHQGO\WHFKQRORJLHV
identifying new resources and effecting
behavioural change;
y combine regulatory mechanisms under
‘Scale Up’ and economic instruments (taxes
and incentives) under ‘Use the Market’ options;
y PDQGDWRU\HQHUJ\HIÀFLHQF\WDUJHWV
y use of economic instruments;
y IDYRXULQJHQHUJ\HIÀFLHQWLQGXVWU\
y promoting carbon capture and storage;
y diversifying the energy mix and laying the
basis for a net zero-carbon electricity sector
in the long term;
y reducing transport emissions.

mit was held in Midrand to initiate a consultative
process to develop the South African Climate
&KDQJH 5HVSRQVH 3ROLF\ '($7 E  7KH
JDWKHULQJ DIÀUPHG 6RXWK $IULFD·V FRPPLWPHQW
and determination to act on climate change
and to shape policy informed by the best-availDEOHVFLHQFH7KHWKHQ3UHVLGHQW.JDOHPD0RWODQWKH HPSKDVLVHG WKH QHHG IRU 6RXWK $IULFD
to act now on climate change as it presented
the best opportunity to overcome the “challenges of the global economic crisis through inYHVWPHQWLQSURSRRUMREFUHDWLQJDQGVXVWDLQable ‘green growth’”. He also reiterated that
“Government has agreed to a strategic policy
framework for our emissions to peak between
DQGDQGWKHQVWDELOLVHIRUDGHFDGH
before declining in absolute terms towards midFHQWXU\µ 56$
Various Ministers confirmed commitments of
WKHLU GHSDUWPHQWV DQG RI UHOHYDQFH KHUH
it was noted by the representative from the
South African Local Government Association
6$/*$ WKDWORFDOJRYHUQPHQWLV´VWUDWHJLFDOO\
positioned to be in the frontline tackling climate
FKDQJHµ 56$ 
It was also noted as an action item that local
JRYHUQPHQW WKURXJK 6$/*$ DQG DVVRFLDWHG
SURYLQFLDO DVVRFLDWLRQV PXVW LQLWLDWH DQG IDFLOLtate the development of the municipal components of the National Climate Change Response
3ROLF\WKDWIDOOZLWKLQWKHLUPDQGDWHMXULVGLFWLRQ
RU VSKHUH RI LQÁXHQFH LQFOXGLQJ XQGHUWDNLQJ
vulnerability and risk assessments in their areas
and the integration of climate adaptation and
mitigation actions into IDPs.
CURRENT POLICY POSITIONS
The DEA has produced the National Climate
Change Response Policy Green Paper 2010
WKDWLVH[SHFWHGWREHÀQDOLVHGDQGXVHGDVWKH
EDVLVIRUD:KLWH3DSHUE\PLG '($ 
The Green Paper aims to ensure that South Africa’s international commitment to GHG reduction is met and aims to protect and enable the
country to adapt to the unavoidable impacts of
climate change.

2009 SUMMIT
,Q0DUFKDVHFRQG&OLPDWH&KDQJH6XP-

7KH 3DSHU IROORZV WKH WUDMHFWRU\ RI ¶SHDN SODWHDX DQG GHFOLQH· RI *+*V DV HPSKDVLVHG LQ
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WKH /706 +RZHYHU WKH SDSHU GRHV QRW FRPmit to any legal obligations regarding climate
change. Some key strategies that government
will introduce to respond effectively to climate
FKDQJHDUH '($ 
y To focus equally on climate change mitigation and adaption.
y To prioritise short-term climate change adaptation interventions.
y To prioritise mitigation interventions that
DGGUHVVWKHFRXQWU\·V*+*UHGXFWLRQJRDOV
reduce unemployment and stimulate industrial growth.
y To focus on improving knowledge generaWLRQDQGLQIRUPDWLRQPDQDJHPHQWV\VWHPV
to facilitate the measurement and prediction of climate change and extreme weather events.
y To mainstream climate change mitigation
DQGDGDSWDWLRQLQWRDOOQDWLRQDOSURYLQFLDO
and local planning initiatives.
y To promote behavioural change through
HFRQRPLFDQGÀVFDOPHDVXUHVWRHQDEOHD
transition to a low carbon society.
y To recognise that sustainable development
initiatives will assist in building the resilience
to climate change.
In order to achieve the above-mentioned
strategies the Green Paper sets out policy approaches and actions for key adaptation and
PLWLJDWLRQVHFWRUVZKLFKDUHZDWHUDJULFXOWXUH
KXPDQ KHDOWK HQHUJ\ LQGXVWU\ DQG WUDQVSRUW
2WKHU VLJQLÀFDQW VHFWRUV LQFOXGHG DUH GLVDVWHU
ULVNPDQDJHPHQWQDWXUDOUHVRXUFHVVHFWRUVDQG
KXPDQ VRFLHW\ OLYHOLKRRGV DQG VHUYLFHV '($
2010).
&LWLHVDUHLQFOXGHGLQDOOWKHVHFWRUVEXWDUHVSHFLÀFDOO\KLJKOLJKWHGLQWKHKXPDQVRFLHW\OLYHOLhoods and services sector.
The Green Paper acknowledges the vulnerability of cities and coastal areas to the impacts of
climate change. The strategy aims to address
the various climate change issues in cities by
encouraging and supporting research on factors that would determine urban resilience and
monitoring and evaluation.
It also aims to support the development of enHUJ\ HIÀFLHQW DQG UHQHZDEOH HQHUJ\ LQLWLDWLYHV
10

LQ WRZQV DQG FLWLHV HQVXULQJ WKDW JUHHQ EXLOGing construction practices are implemented
on commercial buildings and improving water
management through water sensitive urban
GHVLJQ '($ 
SOUTH AFRICA AND THE INTERNATIONAL
NEGOTIATIONS10
SOUTH AFRICA

AND THE

UNFCCC

South Africa’s point of departure for engaging
in climate change discussions has been that
the UNFCCC is the only legitimate forum for
international negotiations on climate change.
Other fora in which international discussions on
FOLPDWH FKDQJH DUH WDNLQJ SODFH VXFK DV WKH
0DMRU(FRQRPLHV)RUXPRQ(QHUJ\DQG&OLPDWH
WKH*WKH*HWFDUHYLHZHGDVRQO\PDNing contributions to the formal UNFCCC process
'($7E 
CURRENT STATUS

OF

NEGOTIATIONS

The key challenge of the negotiations is how to
HQVXUHDIDLUDQGHTXLWDEOHRXWFRPHDQGKRZ
to give expression and content to the UNFCCC
key principles of ‘equity’ and ’common but differentiated responsibilities and respective caSDELOLWLHV·DVWKHEDVLVWRGHIHQG6RXWK$IULFD·V
national interest to ensure that the international
climate change regime provides developing
FRXQWULHVZLWKWKH¶FDUERQVSDFHWKHWLPHDQG
WKHÀQDQFLDODQGWHFKQRORJ\UHVRXUFHV·WRGHYHORS DV ZHOO DV WDNLQJ WKH DFWLRQ WKDW ZRXOG
mean that the impacts of climate change are
as minimal as possible.
The current negotiations are taking place under the 2-track mandate agreed in Montreal in
2005 and reinforced through the Bali Roadmap
in 2007.
This mandate gives expression to the principle of
’common but differentiated responsibilities and
respective capabilities’ by setting up a structurally balanced negotiation in two tracks: one
track under the Convention and another under
LWV.\RWR3URWRFROWRUHDFKDJUHHPHQWRQ
y Developed countries’ internationally legally
binding commitments to emissions reducWLRQVVSHFLÀFDOO\ L TXDQWLÀHGHPLVVLRQUH-

This section is based on: DEAT, 2009b. The National Climate Change Response Policy - Discussion Document for the 2009 National Climate Change Response Policy
Development Summit, Gallagher Convention Centre, Midrand, 3-6 March 2009.
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duction commitments for developed countries that are Party to the Kyoto Protocol (the
Kyoto Track); (ii) comparable binding quantiÀHGHPLVVLRQUHGXFWLRQFRPPLWPHQWVXQGHU
the UNFCCC for developed countries that
KDYHQRWMRLQHGWKH.\RWR3URWRFROVSHFLÀcally for the USA (a part of the Convention
track).
y Developing countries’ contribution through
enhanced implementation of adaptation
ZLWKÀQDQFLDODQGWHFKQRORJLFDOVXSSRUW 
DQGPHDVXUDEOHUHSRUWDEOHDQGYHULÀDEOH
PLWLJDWLRQDFWLRQE\GHYHORSLQJFRXQWULHV
FRQGLWLRQDORQWHFKQRORJ\ÀQDQFHDQG
FDSDFLW\EXLOGLQJIURPGHYHORSHGFRXQWULHV
DOVRPHDVXUDEOHUHSRUWDEOHDQGYHULÀDEOH
(Convention Track).
This 2-track balance in the negotiations has
been severely weakened by developed countries insisting on collapsing the Convention and
Kyoto Protocol negotiation tracks into a single
WUDFN RXWFRPH WKHUHE\ XQGHUPLQLQJ WKH SULQciple of ’common but differentiated responsibilities and respective capabilities’.
KEY NEGOTIATION ISSUES
Adaptation
The socio-economic impacts of climate change
are predicted to be severe for South Africa and
HYHQPRUHVHYHUHIRU$IULFDDQGZLOOUHTXLUHH[tensive action to adjust and adapt to a changing climate. The deal must therefore deliver a
comprehensive international programme on
DGDSWDWLRQWKDWSURYLGHVDFFHVVWRVLJQLÀFDQWO\
XSVFDOHG ÀQDQFH WHFKQRORJ\ DQG FDSDFLW\
EXLOGLQJ IRU DOO GHYHORSLQJ FRXQWULHV UHFRJQLVing the particular vulnerability of countries in
Africa.
Mitigation by Developed Countries
South Africa seeks an outcome that would restrict the global temperature increase to a maxLPXPRI&WKHUHE\OLPLWLQJWKHLPSDFWVRIFOLPDWHFKDQJH7KLVUHTXLUHVWKDWLQDFFRUGDQFH
with the science and in line with their historical
UHVSRQVLELOLW\IRUHPLVVLRQVDOOGHYHORSHGFRXQtries (as listed in Annex I of the Convention) must
FRPPLW WR DPELWLRXV HFRQRP\ZLGH OHJDOO\
ELQGLQJ HPLVVLRQ UHGXFWLRQ WDUJHWV RI DW OHDVW
40% reduction below 1990 levels by 2020. Annex

1 Parties to the Kyoto Protocol must take these
commitments for the second and subsequent
commitment periods under the Kyoto track.
$QQH[3DUWLHVWKDWKDYHQRWUDWLÀHGWKH.\RWR
Protocol (particularly the USA) must be brought
into a framework of comparable legally binding
emission reduction targets under the Convention track.
Mitigation by Developing Countries
South Africa recognises that the 2oC goal cannot be achieved by one part of the world on
LWVRZQ7KH,3&&VFLHQWLÀFDVVHVVPHQWUHTXLUHV
both deep absolute cuts in Annex I countries
(consistent with their historical responsibility)
and a decline in emissions relative to business as
usual in some developing regions by 2020 and in
all regions by 2050 (consistent with responsibility
for the future).
6RXWK$IULFDDORQJZLWKRWKHUGHYHORSLQJFRXQWULHV LV DOUHDG\ WDNLQJ OHDGHUVKLS WR UHGXFH LWV
HPLVVLRQVXVLQJLWVRZQOLPLWHGUHVRXUFHVEXWLQ
order to undertake increased levels of mitigaWLRQ HIIRUW LW PXVW EH VXSSRUWHG DQG HQDEOHG
WKURXJK WHFKQRORJ\ ÀQDQFH DQG FDSDFity building. The deal must therefore deliver a
framework for nationally appropriate mitigation
DFWLRQE\GHYHORSLQJFRXQWULHVVXSSRUWHGDQG
HQDEOHGE\ÀQDQFHWHFKQRORJ\DQGFDSDFLW\
EXLOGLQJ DOO RI ZKLFK DUH PHDVXUHG UHSRUWHG
DQGYHULÀHG
Finance, Technology and Capacity Building
Climate change threatens to undermine many
of the development objectives of countries in
$IULFDDQGLQWKHUHVWRIWKHGHYHORSLQJZRUOGLQ
SDUWLFXODULQWKHDUHDVRIZDWHUHQHUJ\KHDOWK
and agriculture. In order to enable lower carERQ DQG UHVRXUFH HIÀFLHQW VXVWDLQDEOH GHYHORSPHQW LQ WKH GHYHORSLQJ ZRUOG D FOLPDWH
change agreement requires developed countries to comply with their obligations under artiFOHRIWKH&RQYHQWLRQRQSURYLVLRQRIÀQDQFH
DV ZHOO DV GHYHORSPHQW WUDQVIHU DQG GLIIXVLRQ
RIWHFKQRORJ\7KHUHIRUHWKHGHDOPXVWGHOLYHU
D VLJQLÀFDQWO\ XSVFDOHG SDFNDJH RI QHZ DQG
DGGLWLRQDO ÀQDQFH DQG WHFKQRORJ\ DV ZHOO DV
WKH QHFHVVDU\ WUDQVSDUHQW HIÀFLHQW HIIHFWLYH
and geographically balanced institutional arUDQJHPHQWVIRUGHOLYHU\,QWKLVSDFNDJHWKHUH
PXVWEHDSURPLQHQWUROHIRUSXEOLFÀQDQFHLQ-
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FOXGLQJ JUDQW ÀQDQFH DV ZHOO DV FRQFHVVLRQDO
ORDQÀQDQFLQJ
PROGNOSIS

OF

WHAT

IS

ACHIEVABLE

Following the Conference of the Parties (COP)15 meeting held in Copenhagen in December
2009 and the failure to achieve a legally bindLQJ DQG FRPSUHKHQVLYH RXWFRPH WKH FRUH LVsues in the negotiations remain unresolved. It is
likely that achieving the desired deal will be exWUHPHO\GLIÀFXOWDQGWKDWÀQDODJUHHPHQWVPD\
only be reached at COP-17-CMP-7 in Durban in
DOWKRXJKWKLVVHHPVLQFUHDVLQJO\XQOLNHO\
,QRUGHUWRPRYHWRZDUGVWKLVDJUHHPHQW6RXWK
$IULFD ZRXOG UHTXLUH DW D PLQLPXP GXULQJ WKH
SHULRG OHDGLQJ XS WR WKLV PHHWLQJ WKH LPSOHmentation of some practical elements of the
Copenhagen Accord. These should include:
y Finance: VKRUWWHUPÀQDQFHRIDWOHDVW
billion in 2010 and each of the next two
years delivered through the Copenhagen
)XQG)RUORQJWHUPÀQDQFHWKH+LJK/HYHO
3DQHOVKRXOGUHSRUWRQLWVÀQGLQJVRQVRXUFHV
RIÀQDQFHDQGVKDUHRIFRQWULEXWLRQV
y Technology: implementation of the technology mechanism.
y Adaptation:ÀQDOLVDWLRQRIWKHDGDSWDWLRQ
IUDPHZRUNDQGDVVRFLDWHGSURJUDPPHV
ZLWKDORQJWHUPÀQDQFHFRPPLWPHQW
y Mitigation – A1:WKHUXOHVUHODWLQJWRODQGXVH
ODQGXVHFKDQJHDQGIRUHVWU\ /8/8&) GXbious mitigation accounting (so called ‘hot
DLU· DQGRIIVHWVQHHGWREHFODULÀHGWRSURSerly understand how low their targets are.
y Mitigation – NA1: Elaborate Nationally Appropriate Mitigation Actions (NAMAs) and
the support they require; launch a register
for NAMAs; agree on guidelines and full
costs for National Communications; establish
agreed guidelines for Monitoring ReportLQJDQG9HULÀFDWLRQDQGÀQDOLVHIXQGLQJIRU
REDD+. (Reducing Emissions from Deforestation and Forest Degradation).
y Measuring, Reporting and Verifying (MRV):
(VWDEOLVKYHULÀFDWLRQPHFKDQLVPVIRUWKH
ÀQDQFHDQGWHFKQRORJ\WKDWLVSURYLGHGE\
GHYHORSHGWRGHYHORSLQJFRXQWULHVWRHQable their mitigation efforts.
,Q DGGLWLRQ WR WKLV LQFUHPHQWDO SURJUHVV WKHUH

must be progress in at least initiating discussions
on a globally agreed Legally Binding Outcome.
7KHTXHVWLRQRIWKHOHJDOIRUPRIDÀQDORXWFRPH
of the climate change negotiations remains unresolved.
COPENHAGEN ACCORD

AND

SOUTH AFRICA’S LISTING

On the eve of the United Nations climate neJRWLDWLRQV LQ &RSHQKDJHQ 'HFHPEHU  
the South African Presidency announced that
“South Africa will undertake mitigation actions
which will result in a deviation below the current
emissions baseline of around 34% by 2020 and
E\DURXQGE\µ 7KH3UHVLGHQF\ 
The commitment was premised on a number of
FRQGLWLRQVQDPHO\
y $IDLUHIIHFWLYHDQGLQFOXVLYHGHDOEHLQJ
UHDFKHGLQ&RSHQKDJHQ0H[LFRDQGVXSport from developed countries.
y 3URYLVLRQRIVLJQLÀFDQWO\VFDOHGXSELQGLQJ
public funding.
y Binding commitment by developed counWULHVWRWHFKQRORJ\GHYHORSPHQWWUDQVIHU
DQGGLIIXVLRQLQFOXGLQJWKHFOLPDWHIULHQGO\
energy technologies that South Africa needs
to achieve the deviation.
y Support to enhance the institutional capacities in South Africa in order to implement the
Nationally Appropriate Mitigation Actions
(NAMAs).
y South Africa’s approach is based on science. It is recognised that the lowest stabilisation levels assessed by the IPCC’s Fourth
Assessment Report cannot be achieved
without a) developed countries taking reVSRQVLELOLW\IRUKLVWRULFDOHPLVVLRQVDQGE WKH
common and differentiated responsibility of
both developed and developing countries
of their share of emissions into the future.
y Existing action should be recognised and
supported by the international community:
HQHUJ\HIÀFLHQF\LQFRPPHUFHHQHUJ\DQG
industry; mechanisms to support the roll-out
of renewables and alternative energies;
working towards integrated rapid transit systems; and the roll-out of solar water heaters.
The Copenhagen listing recognised that the
mitigation potential and potential low carbon
VROXWLRQV LGHQWLÀHG LQ WKH /706 VWXG\ FRXOG EH
UHDOLVHG FRQWULEXWLQJ WR D JUHHQ HFRQRP\ ,W
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DOVRWDNHVIRUZDUGWKHZRUNRIWKH/706QRWDEO\
looking at a shorter time frame (2020 and 2025
as opposed to 2050). This medium-term time
frame aligns the initial challenge arising from
/706IRU*+*HPLVVLRQVWRSHDNEHWZHHQ
and 2025. The listing took into account developments since the work was published in 2007:
incorporating the Integrated Resource Plan for
WKH (OHFWULFLW\ 6HFWRU 'HSDUWPHQW RI (QHUJ\
  WKH DSSURYDO RI FRQFHVVLRQDO ORDQ Ànance by the Clean Technology Fund and the
:RUOG%DQNIRUFOLPDWHIULHQGO\GHYHORSPHQWVLQ
the energy sector.
CURRENT NATIONAL POLICY PAPERS
In addition to the National Climate Change
5HVSRQVH3ROLF\*UHHQ3DSHURWKHUVLJnificant national policy papers underway that
have climate change implications are the draft
UHYLVHG:KLWH3DSHURQ5HQHZDEOH(QHUJ\3ROLF\ZKLFKLISURPXOJDWHGDLPVWRSURYLGH
a minimum of 27% of national energy demand
from renewable energy sources by 2030 (DeSDUWPHQWRI(QHUJ\XQSXEOLVKHG 
,QWHUPVRIFOLPDWHFKDQJHPLWLJDWLRQDFDUERQ
tax that would put a price on carbon and affect consumer and producer behaviour is unGHUGLVFXVVLRQDQGLVSODQQHGWREHÀQDOLVHGE\
PLG '($ 7KLVFRXOGKDYHPDMRULPplications for GHG emissions particularly in the
industrial sector.
From an economic and job creation perspecWLYHQDWLRQDOJRYHUQPHQWLVFXUUHQWO\GHYHORSing a Green Economy Strategy. Furthermore the
1HZ *URZWK 3DWK )UDPHZRUN (''   DQG
the Industrial Policy Action Plan have recognised
the importance of the green economy for susWDLQDEOHGHYHORSPHQWJOREDOFRPSHWLWLYHQHVV
DQG MRE FUHDWLRQ '7,   7KH 1HZ *URZWK
3DWKZKLFKSODQVWRFUHDWHPLOOLRQMREVLQWKH
QH[WWHQ\HDUVVHWVDWDUJHWRISURYLGLQJ
additional green economy direct jobs by 2020
('' 
ENERGY –

THE

PACTING ON THE

MOST SIGNIFICANT NATIONAL ISSUE
LOCAL CONTEXT

IM-

The GHGs contributing to South Africa’s GHG
SURÀOHDUHPRVWO\&22 a &+4 a DQG

N22 a $VLOOXVWUDWHGLQ)LJXUHWKHPDLQ
sources of South Africa’s GHGs are: energy-reODWHGHPLVVLRQV a HPLVVLRQVIURPLQGXVWULDO
SURFHVVHV DQG SURGXFW XVH a  HPLVVLRQV
IURP DJULFXOWXUH IRUHVWU\ DQG ODQG XVH a 
and emissions from waste and other sources of
HPLVVLRQV a 
The main sources of South Africa’s energy-related GHG emissions are: emissions from energy inGXVWULHVHJWKHEXUQLQJRIFRDOWRPDNHHOHFWULFLW\ a a RI WRWDO HPLVVLRQV  IXJLWLYH
HPLVVLRQVIURPIRVVLOIXHOVHJ&+4 released durLQJ FRDO PLQLQJ a a RI WRWDO  HPLVVLRQV
IURPWUDQVSRUWHJWKHXVHRISHWURORUGLHVHOLQ
FDUV DQG WUXFNV a a RI WRWDO  HPLVVLRQV
from energy production in the manufacturing
DQG FRQVWUXFWLRQ LQGXVWULHV HJ FRDOÀUHG LQGXVWULDO ERLOHUV a a RI WRWDO  DQG RWKHU
HQHUJ\UHODWHG HPLVVLRQV LQFOXGLQJ FRPPHUFLDOLQVWLWXWLRQDOUHVLGHQWLDODJULFXOWXUHIRUHVWU\
ÀVKLQJDQGRWKHUV aaRIWRWDO 
,Q  6RXWK $IULFD ZDV HPLWWLQJ DURXQG 
Mt CO2e into the atmosphere per year – about
90% of sub-Saharan Africa’s total emissions and
about the same as India’s annual emissions
(Letete et al +RZHYHUE\6RXWK$Irica was emitting 347 Mt CO2e/annum – about
70% of sub-Saharan Africa’s total emissions and
about 33% of what India was emitting each year
(Letete et al 
,Q 6RXWK$IULFDZDV HPLWWLQJOHVV WKDQ
RI JOREDO *+* HPLVVLRQV DV FRPSDUHG WR WKH
86$·V  %UD]LO·V  (XURSHDQ 8QLRQ·V (8 
&KLQD·VDQG,QGLD·V /HWHWHet al
  +RZHYHU LQ WHUPV RI JOREDO FXPXODWLYH
*+* HPLVVLRQVIURP WR 6RXWK$IULFD
is ranked as the 21st highest emitter (ranked 63
when measuring Mt CO2e/capita) (Letete et
al DQGLQWHUPVRIJOREDOFXPXODWLYHHQHUJ\UHODWHG*+*HPLVVLRQVIURPWR
South Africa is ranked as the 14th highest energy-related emitter (ranked 46 when measuring
Mt CO2e/capita) (Letete et al 
In terms of global cumulative energy-related
*+*HPLVVLRQVIURPWR6RXWK$IULFD·V
Mt CO2e/capita emissions are: 74% higher than
the global average; 344% higher than China;
471% higher than Brazil; 900% higher than the
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Figure 3.2:
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Table 3.1:

Unpacking the Copenhagen mitigation undertakings - deviation below Business-as-Usual (BAU)
from contributions by various nationally appropriate mitigation actions (RSA, 2010)

Mitigation Intervention – National
Appropriate Mitigation Action
(NAMA)

BAU: Projected
emissions

Deviation:

Percentage deviation
below BAU

Percentage of total
reduction

Mt CO2e

Mt CO2e

%

%

2020

2025

2020

2025

2020

2025

2020

2025

482

563

124

205

16.29

22.73

47.33

53.95

Improved efficiency in industry

61

83

8.02

9.20

23.28

21.84

Efficient commercial building and
public buildings

5

7

0.66

0.78

1.91

1.84

Sustainable housing development

8

11

1.05

1.22

3.05

2.89

Lower CO2 electricity supply

50

104

6.57

11.53

19.08

27.37

67

105

8.80

11.64

25.57

27.63

Sustainable transport development

5

10

0.66

1.11

1.91

2.63

Advanced transport options

5

10

0.66

1.11

1.91

2.63

Liquid fuel supply options

57

85

7.49

9.42

21.76

22.37

71

70

9.33

7.76

27.10

18.42
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28

29
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3.22

10.69
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1.22

4.20
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11
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1.22

5.34

2.89
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2.37
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6.87

5.00

262

380

34.43
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ENERGY
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Figure 3.4: Unpacking the Copenhagen mitigation undertakings - deviation below Business-as-Usual (BAU)
from contributions by various nationally appropriate mitigation actions (RSA,2010)
average for sub-Saharan Africa; 33% lower than
the EU; and 70% lower than the USA (Letete et
al 
,Q  6RXWK $IULFD ZDV UDQNHG DV WKH st
highest emitter (ranked 63 when measuring Mt
CO2e/capita) and as the 14th highest energyrelated emitter (ranked 39 when measuring
Mt CO2e/capita) (Letete et al   ,Q 
South Africa’s energy-related Mt CO2e/GDP
purchasing power parity (ppp) (2000 US$) were:
54% higher than the global average; 21% higher
than China; 41% higher than the USA; 97% higher
WKDQ ,QGLD  KLJKHU WKDQ %UD]LO DQG 
higher than the average for sub-Saharan Africa
(Letete et al 
:KDWWKLVPHDQVLVWKDWZKLFKHYHUZD\\RXORRN
DWLW6RXWK$IULFD·VDOPRVWWRWDOUHOLDQFHRQIRVsil fuels makes it one of the top-ranking global
FOLPDWH FKDQJH FRQWULEXWRUV ,PSRUWDQWO\ WKH
*+* HPLVVLRQ SURÀOH RI 6RXWK $IULFDQ FLWLHV LV

OLNHO\ WR EH YHU\ VLPLODU WR WKH QDWLRQDO SURÀOH
implying that city mitigation efforts will have to
FRQVLGHU DW OHDVW WKH YDULRXV PLWLJDWLRQ LQWHUventions investigated in the LTMS as illustrated
in Figure 3.3.
+RZHYHUIURPWKLVLWVKRXOGEHFOHDUWKDWXQOHVV
FLWLHVDFWLYHO\HQJDJHLQWKHHQHUJ\VXSSO\VLGH
their efforts are likely to be largely limited to the
‘small’ and ‘medium wedges’.
7R IXUWKHU HPSKDVLVH WKLV SRLQW 7DEOH  DQG
)LJXUHVXPPDULVHWKHUHVXOWVRIDQDV\HWXQSXEOLVKHGH[HUFLVHEDVHGRQWKH/706VKRZLQJ
how a combination of various mitigation interventions (so-called NAMAs) may contribute to
meeting South Africa’s Copenhagen Accord
undertaking of “…34 per cent deviation below
the ‘business as usual’ emissions growth trajectory by 2020 and a 42 per cent deviation below
the ‘business as usual’ emissions growth trajecWRU\E\ 81)&&& µ)URPWKLVLWLV
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clear that between 20 to 30% of the reductions
are due to ’lower CO2 electricity supply’ – someWKLQJ FLWLHV KDYH OLWWOH FRQWURO RYHU XQOHVV DV LQ
WKH SDVW PXQLFLSDOLWLHV DFWLYHO\ LQYROYH WKHPselves in electricity supply.
CONCLUSION
National government plays a major role in climate change mitigation in cities. The policies
and strategies emerging from national government recognise that cities are major GHG
emitters and are vulnerable to the impacts of
climate change. For South Africa to achieve the

Copenhagen target of a reduction in emissions
DURXQGE\IURPSURMHFWHGOHYHOVFLWLHV
would have a pivotal role to play. By focusing
RQSURYLGLQJWKHLURZQHOHFWULFLW\VXSSO\DOLJQing their climate change mitigation targets with
the LTMS where relevant and ensuring that climate mitigation and adaption issues are inteJUDWHGLQWRWKHLU,'3VFLWLHVZLOOEHZHOODOLJQHG
ZLWKQDWLRQDOSROLF\)XUWKHUPRUHQDWLRQDOJRYernment has prioritised the need for growth in
the green economy and an increase in green
jobs. Local governments need to capitalise on
these aspects to promote economic growth in
WKHLU FLWLHV ZKLOH UHDOLVLQJ WKH FOLPDWH FKDQJH
FREHQHÀWV

Key Lessons:
y National government has made a clear commitment to support the setting of a target
for the reduction of greenhouse gas emissions and to develop a progressive National Climate Change Response Policy through the 2007 Polokwane ANC Climate Change ResoOXWLRQWKH-XO\FDELQHWGHFLVLRQVDQGWKH&OLPDWH&KDQJH6XPPLWLQ0LGUDQG
y $WWKH&RSHQKDJHQPHHWLQJLQ6RXWK$IULFDDQQRXQFHGWKDWLWZLOOUHGXFHJUHHQhouse gas emissions below the current emissions baseline by 34% by 2020 and 42% by
2025. This commitment was premised on a number of conditions.
y )RU6RXWK$IULFDWRDFKLHYHWKHVHWDUJHWVFLWLHVZLOOKDYHWRSOD\DSLYRWDOUROH
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international perspectives on
low carbon cities
INTRODUCTION
*OREDOO\FLWLHVDUHLPSOHPHQWLQJFOLPDWHFKDQJH
action plans with the aim of reducing GHG
HPLVVLRQV DQG PDQ\ DUH FRPPLWWLQJ WR YROuntary CO2e reduction targets (Croci et al
2009). Some cities have set targets to become
FDUERQ QHXWUDO IRU H[DPSOH 0HOERXUQH &LW\
RI 0HOERXUQH D  DQG &RSHQKDJHQ &LW\
RI &RSHQKDJHQ   ZKLFK DLP WR EHFRPH
carbon neutral by 2020 and 2025 respectively.
Many others have committed to reduce emissions by a certain percentage below a baseline
\HDU·VHPLVVLRQV&HUWDLQO\DFKLHYLQJDFDUERQ
neutral status is relatively easier to accomplish
LQ FLWLHV VXFK DV 0HOERXUQH DQG &RSHQKDJHQ
as their base year emissions are lower than in
mega-cities and developing country cities (e.g.
5.97 MtCO2e for Melbourne in 2008 compared
with 45.1 MtCO2e for London in 1990 and 63.1
MtCO2e for New York in 2005) (Croci et al 
2IWKHPHJDFLWLHV/RQGRQKDVWKHPRVWDPELtious emission reduction target of 60% from the
1990 base year levels by 2025. Cities in developing countries tend to have lower emission reducWLRQ WDUJHWV HJ %DQJNRN KDV D  UHGXFWLRQ
target by 2012.
Carbon reduction plans consist of a set of strategies to reduce emissions within various sectors
within a city. Most involve reduction measures in
WKH HQHUJ\ VHFWRU ZKLOH VRPH DOVR LQFOXGH UHducing emissions from waste and sequestering
emissions by planting trees.
A study conducted for the Carbon Disclosure
3URMHFW &'3 UHYHDOHGWKDWLWLVYDOXDEOH
for cities to report on their GHG emissions and
mitigation activities for the following reasons:
y It can increase and improve economic

competitiveness by ensuring that industries
DQGEXVLQHVVHVEHFRPHPRUHHIÀFLHQWDQG
it also attracts innovation and investment in
the city.
y It can improve climate change adaptation
and management.
y It illustrates the impacts of climate change
strategies to the community and can potentially stimulate behavioural change.
Kennedy et al. (2009) also endorsed carbon disFORVXUHQRWLQJWKDWFLWLHVFDQOHDUQIURPH[DPining and modifying strategies adopted in other
FLWLHV :KLOH WKH HPSKDVLV LQ FLWLHV LQ PRVW GHYHORSHG FRXQWULHV LV RQ PLWLJDWLRQ DGDSWDWLRQ
measures feature high on the agenda of some
FOLPDWHFKDQJHDFWLRQSODQVSDUWLFXODUO\WKRVH
in the United Kingdom (UK).
The international perspective given in this chapter provides valuable insights into possible strategies that may be adopted and/or adapted
for the city of Durban. Some of the foci of the
FOLPDWHFKDQJHDFWLRQSODQVWKHXQGHUSLQQLQJ
policies and key lessons learnt from cities in variRXVUHJLRQVRIWKHZRUOG $VLD(XURSHDQG1RUWK
and Latin America) are summarised in the sections that follow. Detailed information on various
city initiatives is provided in Appendices 4 to 7.
1RWDOODUHH[SHFWHGWREHUHOHYDQWEXWLWLVDQticipated that amongst the range of innovative
DFWLRQV OLVWHG WKHUH ZLOO EH VRPH WKDW ZLOO UHVRQDWHZLWKWKRVHRIÀFLDOVWDVNHGZLWKLPSOHPHQWing a climate change action plan for the city of
Durban.
KEY LESSONS FROM ASIAN CITIES
Despite many years of climate change awareQHVVLQWHUQDWLRQDOO\JOREDO&22 emissions have
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increased from 6.2 PgC annually in 1990 to 8.4
3J&LQ 3J ELOOLRQWRQV ZLWKDQDFFHOerated rate of increase in recent years11. Asia is
at the forefront of this growth in emissions. China
surpassed the United States as the largest CO2
emitter in 2006 and India overtook Russia to beFRPH WKH WKLUG ODUJHVW HPLWWHU $V RI  -DSDQLVWKHÀIWKODUJHVWHPLWWHU
-DSDQLVWKHRQO\FRXQWU\LQ$VLDWKDWKDVPDQGDWRU\*+*PLWLJDWLRQREOLJDWLRQV+HQFH*+*
reduction efforts of cities are generally undertaken voluntarily and are pursued in a variety
RI GHJUHHV UHÁHFWLQJ GLYHUVH ORFDO PRWLYDWLRQ
,Q-DSDQWKHODZUHTXLUHVSUHIHFWXUHVDQGFLWies to develop climate change mitigation action plans to share the burden of the nation’s
Kyoto Protocol target. At the COP-15 meeting in
&RSHQKDJHQWKH-DSDQHVHJRYHUQPHQWFRPmitted a 25% reduction of its GHGs by 2020 from
1990 levels. South Korea announced a target of
UHGXFWLRQEHORZSURMHFWHGOHYHOVE\
which equates to a target of approximately 4%
below 2005 levels.
Climate change actions in selected Asian cities
are described in full in Appendix 4. The analysis that follows highlights the main features of
the action plans and extracts the key lessons
learnt.
&LWLHVLQ-DSDQDUHPDQGDWHGE\OHJLVODWLRQWR
develop local climate change mitigation acWLRQSODQVEXWWKHOHYHORILPSOHPHQWDWLRQYDULHV7RN\RDQGWRVRPHH[WHQW<RNRKDPDDQG
.\RWR KDYH VWURQJ RYHUDUFKLQJ SROLFLHV FOHDU
WDUJHWV DQG ZHOOGHYHORSHG IXWXUH URDGPDSV
with mandatory provisions (Tokyo Metropolitan
*RYHUQPHQW 7RN\RLVZD\DKHDGRIRWKHU FLWLHV DQG KDV EHFRPH WKH ZRUOG·V ÀUVW FLW\
to implement a Cap-and-Trade Programme
for reducing CO2 emissions. In terms of this proJUDPPH ODUJH IDFLOLWLHV DUH REOLJHG E\ ODZ WR
VHW WDUJHWV DQG WR VXEPLW ÀYH\HDU UHGXFWLRQ
plans and annual progress reports. The scheme
ZDVLPSOHPHQWHGRQDYROXQWDU\EDVLVLQ
but the failure to achieve the desired results
prompted the shift to a mandatory programme
:RUOG%DQNE 
7RN\R DV ZHOO DV <RNRKDPD DQG .\RWR KDYH
considerable subsidy systems for residential so11

ODU SRZHU DQG WKHUPDO LQVWDOODWLRQV LQ DGGLWLRQ
WRWKHDYDLODELOLW\RIQDWLRQDOIXQGLQJ-DSDQHVH
cities also have good operational plans and
WDUJHWVIRUEXLOGLQJVDQGRWKHUVHFWRUVVXFKDV
HQHUJ\ DQG WUDQVSRUW +RZHYHU VLQFH WKHUH LV
QRW DOZD\V OHJDO EDFNLQJ WKH OHYHO RI VXFFHVV
is variable.
:LWK WKH H[FHSWLRQ RI -DSDQ DQG .RUHD FLW\
JRYHUQPHQWV LQ RWKHU $VLDQ FRXQWULHV UDWKHU
than having overarching climate policies and
GHYHORSLQJFOLPDWHSROLF\DFWLRQVXVHFREHQHÀWVRIORFDODFWLRQVRQWKHLUSULRULW\LVVXHVVXFK
DVDLUSROOXWLRQWUDQVSRUWHQHUJ\HIÀFLHQF\HWF
(which are not formulated as a climate policy)
for GHG reduction and to rationalise their actions for the achievement of climate change
DFWLRQV 'KDNDODQG3RUXVFKL 7KLVDSSOLHV
to many East Asian cities including Chinese citLHV 7HQJDQG*X &LWLHVZLWKRXWDQRYHUDUFKLQJFOLPDWHSROLF\DOVRFDUU\RXWPDQ\DFtivities that may contribute to dampening the
growth of GHG emissions in an uncoordinated
DQGLVRODWHGPDQQHU,QVXFKFDVHV*+*VPD\
EH PLWLJDWHG LQ RQH VHFWRU EXW WKHLU LPSOLFDWLRQVIRURULPSDFWRQWKHFLW\DVDZKROHDUH
largely unknown.
,QDGGLWLRQWKHUHDUHODUJHQXPEHUVRIFLWLHVLQ
Asia that are indifferent to climate change isVXHV HLWKHU GXH WR D ODFN RI DZDUHQHVV DQG
knowledge or a focus on other more immediate
and pressing priorities. Many cities responded to
the call of international networks such as ICLEI
- Local Governments for Sustainability to join climate movements and to carry out awarenessUDLVLQJ FDPSDLJQV XVXDOO\ VXSSRUWHG E\ H[WHUnal donors on an ad hoc basis. Such a diversity
of actions comes as no surprise since the stage
RI GHYHORSPHQW LQFRPH DQG FRPPLWPHQW RI
nations to global climate change varies considHUDEO\DFURVV$VLD 'KDNDODQG3RUXVFKL 
One of the fundamental requirements for any
climate change action plan is a robust GHG accounting of cities. Good GHG accounting not
only provides information on emission sources
but also where to focus climate change action
and the scale of potential GHG mitigation. A
general survey shows that cities (even large cities that have an active climate change agenGDVXFKDV'HOKL%DQJNRNDQG-DNDUWD GRQRW

http://www.globalcarbonproject.org/carbonbudget/09/hl-full.htm
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KDYHDUHOLDEOH*+*LQYHQWRU\IRUDVLQJOH\HDU
OHWDORQHDQQXDOXSGDWHV 'KDNDODQG3RUXVFKL
 :LWKRXWVXFKD*+*LQYHQWRU\DUHDOLVWLF
climate change action plan is not possible.
Bangkok has an ambitious plan to reduce GHG
HPLVVLRQV %DQJNRN0HWURSROLWDQ$GPLQLVWUDWLRQ
 EXWLWLVUHJDUGHGDVDVSLUDWLRQDOEHFDXVH
the resources and capacity to carry out the
SODQ DUH QRW LQ SODFH 1RQHWKHOHVV VXFK SODQV
and planning procedures in cities of developing countries are deemed essential to push the
climate change agenda forward.
Some of the key lessons from Asian experiences
on climate change action plans are:
y Tokyo’s experience demonstrates that a
mandatory climate change action planning
system is able to achieve intended results
more effectively than a system that relies
only on voluntary measures and anticipatLQJJRRGRXWFRPHV7RN\R<RNRKDPD
and Kyoto have shown that their planning
systems have relied on evidence-based
LQIRUPDWLRQZKLFKLQWXUQKDVKHOSHGWR
develop consensus for action.
y A robust GHG inventory is a prerequisite for a
climate change action plan so that planning is evidence-based and real impacts
of various GHG mitigation actions can be
pursued.
y 0DQ\FLWLHVKDYHSXUVXHGWKHFREHQHÀWV
approach as a stepping stone to enforcing climate change mitigation measures. In
VXFKFDVHVDQHYLGHQFHEDVHGFREHQHÀW
DQDO\VLVRIYDULRXVV\QHUJLHVDQGFRQÁLFWV
would be useful.
y ,QWHUYHQWLRQVLQHQHUJ\HIÀFLHQF\DQGSLORW
activities involving renewable energy are
DWWUDFWLYHDQGJRRGLQLWLDOVWHSVEXWVKRXOG
QRWEHUHJDUGHGDVWKHÀQDOJRDOLQFOLPDWH
change action plans. Cities must address
low carbon development as an overarchLQJDQGORQJWHUPGHYHORSPHQWJRDODQG
move beyond an energy-centric action
view.
y Cities need to avoid the Pizza Diet Syndrome
WRUHGXFHUHERXQGHIIHFWV(VVHQWLDOO\WKLV

means that the scale of activities themselves
QHHGVGDPSHQLQJRUUHGXFLQJQRWRQO\
the energy or carbon emissions per unit of
DFWLYLWLHV:KDWWKLVFDOOVIRULVDIXQGDPHQtal re-consideration of the manner in which
ZHFRPPXWHXVHEXLOGLQJVSDFHFRQVXPH
HQHUJ\DQGPDWHULDOVDQGRXUOLIHVW\OHLQ
JHQHUDO)XUWKHUFLWLHVPD\EHDEOHWRPDNH
a large difference to global GHG emissions
E\UDWLRQDOFRQVXPSWLRQRIZDWHUFRQVWUXFWLRQPDWHULDOVEXLOGLQJVSDFNDJLQJDQG
other goods and services. The scope of
cities’ GHG mitigation could go beyond production-based GHG accounting and focus
more on a consumption-based approach.
y Integrated urban system planning is essential
for low carbon city development. Fragmented mitigation measures implemented
sporadically and haphazardly may have
unintended consequences and are prone
WR*+*¶OHDNDJH·XQOHVV*+*HPLVVLRQV
are evaluated at a city-wide level. Climate
change action plans are generally applicaEOHZLWKLQDFLW\·VDGPLQLVWUDWLYHERXQGDULHV
but regional consideration and coordination
is essential to optimise urban development
and avoid ‘leakage’ when a city is only a
small fraction of a larger agglomeration unit.
y Cities are governed in a complex fashion by
multiple levels of authorities. The role of city
JRYHUQPHQWLQWHFKQLFDOÀQDQFLDODQGMXULVdiction matters is often limited. Low carbon
development is a process where multiple
levels of authorities need to coordinate their
MXULVGLFWLRQUHVRXUFHVLPSOHPHQWDWLRQFDSDFLW\DQGVSKHUHRILQÁXHQFHIRUFROOHFWLYH
planning and implementation (Dhakal and
3RUXVFKL 
The appeal of the Asian cities lies in the diversity
RIWKHLUFOLPDWHFKDQJHDFWLRQVZKLFKLQFOXGHV
DZLGHVSHFWUXPRIH[SHULHQFHIURP-DSDQWR
South Asia. Tokyo is at the global forefront in
WHUPVRIFLW\DFWLRQZKHUHDV6RXWK$VLDKDVOLWtle or no priority on climate change mitigation.
Such a reality accords with the African context
and learning from Asia could be of use to South
African cities.
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Key Lessons from Asian Cities:
y Mandatory climate change action programmes are more effective than voluntary
measures.
y A robust greenhouse gas emission inventory is essential.
y 7KHFREHQHÀWVDSSURDFKLVDVWHSSLQJVWRQHWRHQIRUFLQJFOLPDWHFKDQJHPLWLJDWLRQ
measures.
y Cities need to focus on consumption as well as production of greenhouse gases.
y Integrated urban system planning is essential for low carbon development.
KEY LESSONS FROM EUROPEAN CITIES
There are a number of important policies and
initiatives in place in Europe to address climate
change. The European Climate Change Programme (ECCP) was launched in 2000 as a
comprehensive package of policy measures to
UHGXFH*+*HPLVVLRQVLQDGGLWLRQWRWKHGRPHVtic actions put in place by the European Union’s
(8 0HPEHU6WDWHV (XURSHDQ&RPPLVVLRQ
2006). The ECCP was founded on a multi-stakeholder consultative process that brought toJHWKHUDOOUHOHYDQWSOD\HUVVXFKDVWKH(XURSHDQ
&RPPLVVLRQQDWLRQDOH[SHUWVLQGXVWU\DQGQRQ
government organisations (NGOs). The second
ECCP (ECCP II) was launched in 2005. One of
the most important and innovative initiatives to
come out of the ECCP is the EU Emissions Trading Scheme (ETS).
The EU ETS was launched in 2005 and is based
on the assumption that creating a price for
carbon through the establishment of a market
for emission allowances offered the most costeffective way for countries to reduce emissions
(XURSHDQ &RPPLVVLRQ   7KLV ZRUNV DV D
‘cap and trade’ system for large industrial emitWHUVLQ(XURSHZKHUHE\DQHPLVVLRQVOLPLWLVVHW
(the ‘cap’) and tradable emissions allowances
are given to emitters or bought from the ‘carbon
market’. The cap ensures that the total level of
emissions is not exceeded.
There are also many agreements that bind cities
together in a quest to address climate change.
The international association of local governments known as ICLEI is one such network.
EUROCITIES is another that was founded in 1986
and brings together the local governments of
more than 130 large cities in over 30 European
FRXQWULHV WR VKDUH NQRZOHGJH H[FKDQJH H[-

12

SHULHQFHV DQDO\VH FRPPRQ SUREOHPV DQG
GHYHORS LQQRYDWLYH VROXWLRQV ,Q 2FWREHU 
EUROCITIES launched its ‘Climate Change DecODUDWLRQ·VLJQHGE\RYHUPDMRU(XURSHDQFLWies. The declaration highlights further commitment at the local level to ensuring that action
is undertaken against climate change: “Cities
are best placed to speak with their citizens on
global matters such as climate change, and to
show how changes made at the local level in all
areas of public life, from waste management,
to public transport, to cultural events, among
others, can contribute to facing this global challenge”12.
The Covenant of Mayors is an ambitious initiative of the European Commission that gives the
lead to Europe’s pioneering cities to mitigate
climate change through the implementation
of local sustainable energy policies that create
stable local jobs and increase citizens’ quality of
life and address critical social issues. It involves
a commitment by signatory towns and cities to
go beyond the objectives of EU energy policy
in terms of reduction in CO2 emissions through
HQKDQFHG HQHUJ\ HIÀFLHQF\ DQG FOHDQHU HQergy production and use. Although the commitPHQWDQGUHSRUWLQJUHTXLUHPHQWVDUHVWULQJHQW
approximately 2 000 mayors have signed the
covenant.
Another initiative that has been launched by
WKH (XURSHDQ &RPPLVVLRQ LV WKH ¶VPDUW FLW\·
LQLWLDWLYH WKH PDLQ DLP RI ZKLFK LV WR DLG (XURpean cities to progress rapidly towards energy
DQG FOLPDWH REMHFWLYHV DW D ORFDO OHYHO ZKLOH
proving to citizens that their quality of life and
local economies can be improved through inYHVWPHQWVLQHQHUJ\HIÀFLHQF\DQGUHGXFWLRQRI
carbon emissions (Meeus et al 7KH¶VPDUW
city’ initiative focuses on three main aspects: to

http://www.eurocities.eu/content/climatechange.php
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reduce the demand for energy services; to inFUHDVHWKHXSWDNHRIHQHUJ\HIÀFLHQWWHFKQRORJLHVDQGWRLQFUHDVHWKHXSWDNHRIUHQHZDEOH
energy (Meeus et al 
Although there is considerable variation in the
extent of climate change commitments in citLHV DFURVV (XURSH D JHQHUDO WUHQG RI HQJDJHment with climate mitigation and adaptation
in European capital cities can be observed. It

is clear that the more economically advanced
western European cities have engaged most inWHQVLYHO\ZLWKVRPHKDYLQJDGRSWHGDPELWLRXV
policies and targets for reducing GHG emissions. Examples of climate change actions in selected European cities are given in Appendix 5.
:LWKLQWKH8QLWHG.LQJGRP 8. VSHFLÀFDOO\WKH
government has responded to the challenge of
UHGXFLQJ HPLVVLRQV PRUH VR WKDQ PDQ\ FRXQtries both in Europe and globally. Progressive

Key Lessons from European Cities:
y There are many policies (e.g. the European Climate Change programme) and networks
of cities (e.g. EUROCITIES and the Covenant of Mayors) in place to address climate
change.
y The Emissions Trading Scheme is an innovative scheme to encourage countries to reduce
emissions by putting a price on carbon.
y More economically advanced western European cities have engaged most intensively
with climate change action plans.

legislation such as the Climate Change Act of
LQÁXHQWLDOUHSRUWVVXFKDVWKH6WHUQ5HYLHZ
on the Economics of Climate Change (Stern
et al   DQG PHFKDQLVPV VXFK DV WKH &OLmate Change Levy13 and UK Emissions Trading
Scheme14SXWVWKH8.DWWKHIRUHIURQWJOREDOO\
on action to reduce GHG emissions. The Climate Change Act committed the UK to an 80%
FXW LQ *+*V E\  IURP  OHYHOV WKHUHE\
PDNLQJLWWKHÀUVWFRXQWU\LQWKHZRUOGWRKDYHD
legally binding long-term framework to cut carERQHPLVVLRQV +0*RYHUQPHQW 
+RZHYHU WKH 8. LV IDFHG ZLWK FKDOOHQJHV LQ
meeting its reduction targets. It is evident that
a step change in GHG emissions reduction relative to the trend in recent years is required to
meet their 2020 reduction target. Most of the
emissions reductions in recent years have been
in the non-CO2 JDVHV ZKHUH SRWHQWLDO IRU IXUther cuts in coming years is limited. The focus for
the future will have to be more on CO2 emissions
reductions.
:KLOH WKH 8.·V QDWLRQDO FDUERQ PDQDJHPHQW
VWUDWHJ\LVLPSUHVVLYHLQLWVVFRSHLWLVIUDJPHQWed and inconsistent in its application. The actual
implementation of the national policy intentions
is conditional on the availability of necessary in13
14
15

stitutional capacity at both the central and local
government levels.
The UK government has accepted the critical
role to be played by local authorities. Speaking before the Local Government Association’s
DQQXDOFRQIHUHQFHLQ-XO\WKHQHZO\DSSRLQWHG (QYLURQPHQW 6HFUHWDU\ +LODU\ %HQQ
said: “Tackling climate change is the greatest
challenge of our generation. Local government
LVQRWMXVWDSDUWQHULQWKLVÀJKW<RXDUHRQHRI
WKH OHDGHUV RI WKLV ÀJKW« $V FRXQFLOV DQG QDtional governments we need to work together
with citizens and businesses to provide a clean
and green local environment and make sure
that we are all tackling climate change and
making best use of the world’s limited resources.
It’s a task for all of us - G8 leader and council
leader alike – and citizens too. This is the new
politics.”15
This statement is grounded in the vision statement of the UK Climate Change Programme
which states: “They (local authorities) are uniquely
placed to provide vision and leadership to their local communities, and their wide range of responsibilities and contacts means that they are critical
to delivering this programme” (UK Department for
(QYLURQPHQW7UDQVSRUWDQGWKH5HJLRQV 

http://customs.hmrc.gov.uk/channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pageLabel=pageExcise_InfoGuides&propertyType=document&id=HM
CE_CL_001174.
http://www.decc.gov.uk/en/content/cms/what_we_do/lc_uk/ccas/uk_ets/uk_ets.aspx.
http://www.lga.gov.uk/lga/core/page.do?pageId=18290).
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Appendix 6 highlights the climate change acWLRQVRIVHOHFWHGFLWLHVLQWKH8.PDQ\RIZKLFK
stem from the initiatives listed as follows:
Nottingham Declaration
The Nottingham Declaration on Climate Change
was launched in October 2000 as a voluntary
declaration in the English city of Nottingham16.
Signatory councils to this declaration pledge
to address the causes of climate change and
to prepare their community for its impacts. The
GHFODUDWLRQZDVVLJQHGE\ORFDODXWKRULWLHV
comprising over 90% of English municipalities
DQGQXPHURXVRWKHUSDUWQHURUJDQLVDWLRQVVXFK
as hospital trusts. Equivalent climate change
declarations exist for Scottish17  DQG :HOVK DXthorities.
Signing commits authorities to three broad
aims: (1) acknowledging that climate change
is occurring; (2) welcoming and engaging with
WKH JRYHUQPHQW WDUJHWV DQG   FRPPLWWLQJ
to working at a local level on climate change
management. This declaration further underscores the commitment of British local authorities towards taking action in the absence of a
PDQGDWHWRGRVR+RZHYHULWVQRQREOLJDWRU\
nature means that it has no checks or monitorLQJUHJLPHVZKLFKSRWHQWLDOO\DOORZVFRXQFLOVWR
become signatories without necessarily taking
action.
Carbon Trust LACMP
The Carbon Trust Local Authority Carbon Management Programme (LACMP) provides councils with technical and change management
support and guidance tools to help them realise
savings in carbon emissions. The primary focus
of the work is to reduce emissions from activities
or sources under the control of the local authorLW\VXFKDVEXLOGLQJVYHKLFOHÁHHWVVWUHHWOLJKWLQJDQGODQGÀOOVLWHV18 .
Carbon Reduction Commitment
The Carbon Reduction Commitment (CRC) was
DQQRXQFHG LQ WKH (QHUJ\ :KLWH 3DSHU RI 
8.'HSDUWPHQWRI7UDGHDQG,QGXVWU\ ,W
is central to the UK’s strategy for improving enHUJ\HIÀFLHQF\DQGUHGXFLQJFDUERQHPLVVLRQV
DV VHW RXW LQ WKH &OLPDWH &KDQJH $FW  ,W
has been designed to raise awareness in large
RUJDQLVDWLRQVHVSHFLDOO\DWVHQLRUOHYHODQGHQ16
17
18
19
20

courage changes in behaviour and infrastructure.
The CRC is a mandatory ‘cap and trade’
VFKHPH IRFXVLQJ RQ HOHFWULFLW\ XVH DQG GLUHFW
energy-use emissions not covered by the EU ETS
and Climate Change Agreements. The scheme
applies to organisations that have half-hourly
metered electricity consumption greater than
0:KSHU\HDU19&XUUHQWO\VXFKRUJDQLVDtions account for around 10% of the UK carbon
emissions. These include supermarket and hotel
FKDLQVRIÀFHEDVHGFRUSRUDWLRQVJRYHUQPHQW
GHSDUWPHQWV XQLYHUVLWLHV DQG ODUJH ORFDO DXthorities.
$W WKH HQG RI HDFK \HDU FRPSDQ\ SHUIRUPDQFH PDLQO\ EDVHG RQ DEVROXWH FDUERQ UHGXFWLRQV VLQFH WKH VWDUW RI WKH VFKHPH ZLOO EH
VXPPDULVHG RXWOLQLQJ WKH EHVW DQG ZRUVW SHUformers in terms of carbon emissions and reduction. The auction revenues generated through
the initial sale of credits will be recycled back
WRSDUWLFLSDQWVZLWKFRPSDQLHVUHFHLYLQJSD\PHQWV IURP JRYHUQPHQW LQ UHODWLRQ WR WKHLU ÀUVW
\HDUHPLVVLRQVSOXV RUPLQXV DERQXV RUSHQalty) dependent on their performance. The
&5&EHJDQLQDQGWKHÀUVWFDSSHGSKDVH
will begin in 2013. Allowances will be sold to parWLFLSDQWV DW D À[HG SULFH RI W&22 and the
ÀUVW VDOH LV GXH WR WDNH SODFH LQ $SULO  EXW
will be allocated through auction from 2013. The
scheme is expected to save 1.2 Mt of CO2 by
202020 .
National Indicators
,Q 2FWREHU  WKH ORFDO JRYHUQPHQW ZKLWH
SDSHU 6WURQJ DQG 3URVSHURXV &RPPXQLWLHV
proposed a radical streamlining of the local authority performance framework in England (HM
*RYHUQPHQW   $ VHW RI  1DWLRQDO ,QGLcators was adopted by all local governments
in England in April 2008. Performance against
each of the 198 indicators will be reported for
every single tier and county council Local Strategic Partnership (LSP).
)RU WKH ÀUVW WLPH WKH SHUIRUPDQFH UHSRUWLQJ
framework for local government includes three
indicators relating to climate change abatePHQW DQG DGDSWDWLRQ DQG RQH LQGLFDWRU IRU
local air quality. These are:

http://www.energysavingtrust.org.uk/nottingham/Nottingham-Declaration/The-Declaration/About-the-Declaration
http://www.sustainable-scotland.net/climatechange/
http://www.carbontrust.co.uk/climatechange/policy/CRC.htm)
http://www.defra.gov.uk/environment/climatechange/uk/business/crc/index.htm
http://www.carbontrust.co.uk/climatechange/policy/CRC.htm
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y NI 185: CO2 reduction from local authorities’
operations
y NI 186: Per capita reduction in CO2 emissions
in the local authorities’ area
y NI 188: Planning to adapt to climate change
y NI 194: Air quality – % reduction in NOX and
primary PM10 emissions through local authority’s estate and operations
NI 185 and NI 188 were selected as priority indicators by 35 and 56 LSPs respectively. NI 186 was
VHOHFWHGE\/63VDVDSULRULW\LQGLFDWRUPDNLQJ LW WKH ÀIWK PRVW VHOHFWHG SULRULW\ LQGLFDWRU
&OHDUO\FOLPDWHFKDQJHDQGFDUERQPDQDJHment is becoming an increasingly high priority
for local government in England.
The new National Indicator set is expected to
provide a more consistent method and frameZRUNIRUPRQLWRULQJHPLVVLRQVDWWKHORFDOOHYHO
thereby leading to comparability of local authorities.
Low Carbon Cities Programme
The Low Carbon Cities Programme (LCCP) supSRUWV WKUHH PDMRU 8. FLWLHV %ULVWRO /HHGV DQG
0DQFKHVWHU LQ GHYHORSLQJ FLW\ZLGH FDUERQ
reduction strategies21 . The programme aims
IRUVLJQLÀFDQWFDUERQVDYLQJVWKURXJKFLW\ZLGH
low carbon strategies. The vision is that of a citywide carbon reduction target led by the pubOLFVHFWRUVXSSRUWHGE\WKHSULYDWHVHFWRUDQG
owned by the entire community.
The key partners in the LCCP are the main pubOLF VHFWRU ERGLHV ZLWK RWKHU PDMRU LQÁXHQFHUV
of city carbon emissions such as the local govHUQPHQWV 1DWLRQDO +HDOWK 6HUYLFH XQLYHUVLWLHV
KRXVLQJDVVRFLDWLRQVODUJHEXVLQHVVHVUHJLRQDO
JRYHUQLQJ ERGLHV DQG HQHUJ\ VXSSOLHUV FRQVXPHUVFRPPXQLW\IDLWKDQGYROXQWDU\JURXSV
A clear city-wide carbon reduction strategy
process was used within each of the three core
FLWLHVZKLFKLQFOXGHG
y developing shared goals between the key
public sector components of that city;
y agreeing governance arrangements and
ownership;
y carrying out a carbon footprint for the city;
y identifying key carbon saving options;

21
22

y developing a tailored and appropriately
resourced action plan and implementing
the plan.
The programme assists government in meeting
its commitment to engage with core cities and
has developed valuable lessons.
Core Cities Group
The Core Cities Group is a network of England’s
PDMRUUHJLRQDOFLWLHV%LUPLQJKDP%ULVWRO/HHGV
/LYHUSRRO0DQFKHVWHU1HZFDVWOH1RWWLQJKDP
DQG 6KHIÀHOG 7KHVH FLW\ UHJLRQV DUH KRPH WR
more than 16 million people and are responsible
IRU DURXQG  RI (QJODQG·V FDUERQ HPLVVLRQV
some 135 Mt annually. The Core Cities can help
to greatly reduce England’s overall impact on
WKHHQYLURQPHQWE\
y increasing local renewable energy supplies;
y improving public transport;
y DGGUHVVLQJWKHHQHUJ\HIÀFLHQF\RIEXLOGings;
y improving waste and water management.
One of the planning tools used by these cities to
create a carbon reduction strategy is the VantagePoint carbon scenario planning tool22. The
tool is simple to use and allows local authorities
to generate and compare a range of scenarLRV PDGH XS RI HQHUJ\ JHQHUDWLRQ EHKDYLRXU
FKDQJH LQIUDVWUXFWXUH DQG SROLF\ PHDVXUHV
and to select the most appropriate option. The
PRGHOLGHQWLÀHVWKHFDSLWDOFRVWDQGRWKHUHFRQRPLF LPSOLFDWLRQV RI DQ\ JLYHQ VWUDWHJ\ SURYLGLQJDWKRURXJKFRVWEHQHÀWDQDO\VLV
The policy intentions of European (including the
8.  FLWLHV ZLWK UHJDUGV WR FOLPDWH FKDQJH DUH
FRPPHQGDEOH+RZHYHUWKHWHVWRIWKHSROLF\
strength in individual cities will be the achievement of reasonable reductions in emissions or
implementation of adaptation measures within
realistic timescales.
,QWKHSRVWFUHGLWFUXQFKFOLPDWHZKHUHGHÀFLW
UHGXFWLRQ DQG ÀQDQFLDO QHROLEHUDOLVP LQ JRYernment policy is prioritised in contemporary EuURSHWKHDELOLW\RUZLOOLQJQHVVRIFLW\DXWKRULWLHV
to implement ambitious low-carbon transition
PHDVXUHVSHUFHLYHGE\PDQ\DVFRVWO\DQGXQZHOFRPHZLOOEHDWEHVWSUREOHPDWLF

http://www.lowcarboncities.co.uk/cms/
http://www.carbondescent.org.uk/pages/vantage-point.html
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Some of the key lessons learnt from the UK experience are as follows:
y Indicators for success include local governPHQWFRPPLWPHQWDQGOHDGHUVKLSERWK
strategically and politically; true partnerships
ZLWKGHOLYHU\ERGLHVLQFOXGLQJVKDUHGJRDOV
and targets; clear responsibilities for each
party with clear accountability; and imagiQDWLYHÀQDQFLQJDUUDQJHPHQWVZLWK¶EX\LQ·
IURPÀQDQFHGLUHFWRUV

y National government in the UK has clearly
recognised the critical role of local authorities in tackling climate change.
y Embedding climate change indicators
into the performance reporting framework
of local authorities provides a consistent
framework for monitoring GHG emissions at
the local level and allows for comparisons
between local authorities.

Key Lessons from UK Cities:
y National government in the UK has recognised the critical role of local municipalities in
addressing climate change.
y Embedding climate change indicators into the performance reporting framework of
municipalities provides a consistent framework for monitoring GHG emissions at the local
level and allows for comparisons between municipalities.

KEY LESSONS FROM NORTH AMERICAN AND
LATIN AMERICAN CITIES
Despite the United States (US) national governPHQW QRW KDYLQJ VLJQHG WKH .\RWR 3URWRFRO
which binds signatory countries to reducing
WKHLU HPLVVLRQV PDQ\ 86 FLWLHV KDYH LQGHSHQdently adopted their own climate action plans
(QJHO   ,Q  DSSUR[LPDWHO\  FLWLHV
and counties set GHG emission reduction targets. These cities are part of ICLEI’s Cities for
Climate Protection Campaign (Kousky and SchQHLGHU 
Kousky and Schneider (2003) noted that the
main reason for US cities adopting climate acWLRQSODQVLVDVDUHVXOWRIWKHFRVWEHQHÀWVDQG
FREHQHÀWVRIWKHVHLQWHUYHQWLRQV86FLWLHVKDYH
realised that it is advantageous to recognise the
FREHQHÀWV DV LW DOORZV PXQLFLSDOLWLHV WR GUDIW
policies that address many issues simultaneously.
+RZHYHUWKLVFDQSURYHWREHSUREOHPDWLFDVLW
can slow down higher level mitigation actions
WKDW DUH PRUH FRVWO\ .RXVN\ DQG 6FKQHLGHU
2003). Another main driving force for climate
change mitigation in US cities was the prevalence of an ‘issue’ champion to drive the action.
Local mitigation policy is predominantly topGRZQLQ86FLWLHVDQGLQJHQHUDOSXEOLFLQWHUHVWLV
RIWHQPLVVLQJ .RXVN\DQG6FKQHLGHU 

$FFRUGLQJWRDVWXG\E\%HWVLOO  WKHEHVW
strategy to get local governments to mitigate
for global climate change is to ‘think locally and
DFWORFDOO\·+RZHYHU%HWVLOO  DOVRDFNQRZOHGJHGWKDWWKHUHDUHPDQ\LQVWLWXWLRQDODGPLQistrative and budgetary barriers in US cities that
PDNH LW GLIÀFXOW WR LPSOHPHQW FOLPDWH FKDQJH
policies. A key lesson learnt from US cities is the
need to adopt an indirect strategy for mitigatLQJ FOLPDWH FKDQJH ZKHUH FOLPDWH FKDQJH
mitigation is embedded in broader public conFHUQV7KHPDLQEHQHÀWRIWKLVDSSURDFKLVWKDW
it avoids the political climate change debates
ZLWKLQORFDOJRYHUQPHQW %HWVLOO 
,Q &DQDGD WKH OHDG FLWLHV IRU FOLPDWH FKDQJH
action are Toronto and Vancouver. Toronto was
RQHRIWKHÀUVWFLWLHVWRUHFRJQLVHWKHQHHGIRU
a climate change action plan and in 1990 declared a target for reducing emissions by 20%
EDVHG RQ WKH  OHYHOV E\  'RGPDQ
2009). Other cities in Canada have been slow
WR UHVSRQG WR FOLPDWH FKDQJH ZLWK RQO\ 
out of more than 4 000 municipalities having responded to climate change in 2005 (Robinson
DQG*RUH 
$FFRUGLQJ WR WKHVH DXWKRUV RQH RI WKH PDLQ
reasons for lack of action is that cities do not
recognise that global climate change is a mat-
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ter of local concern. Awareness in local government combined with political and public will
LV FULWLFDO )LQDOO\ LW LV LPSRUWDQW WKDW ÀQDQFLDO
technical and capacity barriers are addressed
5RELQVRQDQG*RUH 
Latin American cities are not major GHG emitWHUVKRZHYHUHPLVVLRQVLQWKHVHFLWLHVDUHJURZing. Examples of climate change actions in selected Latin American Cities are highlighted in
Appendix 7. Many cities are vulnerable to the
impacts of climate change yet have been slow
WRUHVSRQG +DUGR\DQG/DQNDR ,QWHUPV
RIHQHUJ\VXSSO\/DWLQ$PHULFDQFLWLHVUHO\KHDYily on hydropower and as a result have a good
record in terms of renewable energy. São Paulo

IRUH[DPSOHKDVFRPELQHGWKHLUUHQHZDEOHHQHUJ\VXSSO\ZLWKVRXQGHQHUJ\SROLFLHVDQGFOLPDWHDFWLRQSODQV (FRQRPLVW,QWHOOLJHQFH8QLW
 +RZHYHURIWHQFLWLHVWKDWKDYHWKHKLJKHVWUHQHZDEOHHQHUJ\FRQWULEXWLRQKDYHZHDN
climate change policies. A leader in sustainable
FLWLHVLQ/DWLQ$PHULFDLV&XULWLED%UD]LOZKLFKLV
regarded as one of the most sustainable cities
LQWKHZRUOG6LQFHWKHV&XULWLEDKDVLPSOHPHQWHG D KROLVWLF ORQJWHUP DSSURDFK WR WKH
environment. They have introduced strategies
to reduce urban sprawl and to promote the use
of public and non-motorised transport (EconoPLVW,QWHOOLJHQFH8QLW .H\OHVVRQVWKDWFDQ
be learnt from Latin American cities relate to integrated public transport systems and opportunities for greening the energy supply.

Key Lessons from North American and Latin American Cities:
y US cities have adopted an indirect strategy for mitigating climate change that emphaVLVHVFREHQHÀWV
y Latin American cities have focused on integrated transport systems and greening the
energy supply.

GENERAL LESSONS FROM GLOBAL CITIES
,QJHQHUDOFLWLHVLQGHYHORSHGFRXQWULHVIRFXV
their climate change strategies on the energy
VHFWRUDGGUHVVLQJVSHFLÀFDOO\
y HQHUJ\HIÀFLHQF\DQGHQHUJ\VDYLQJLQLWLDWLYHVLQFRPPXQLWLHVDQGEXVLQHVVHVXVLQJD
variety of incentives;
y DSSO\LQJKLJKHQHUJ\HIÀFLHQF\DQGUHQHZDEOHHQHUJ\VWDQGDUGVIRUQHZEXLOGLQJV
WKURXJKYDULRXVPHDQVVXFKDVSROLFLHVDQG
incentives;
y increasing plans to promote the use of
UHQHZDEOHHQHUJ\GHFHQWUDOLVLQJWKHHQHUJ\VXSSO\LQFUHDVLQJXVHRIFRPELQHGKHDW
and power (CHP) technologies and in other
cases lowering the carbon intensity of the
main energy supplier (Croci et al 
Developed countries also focus on the transport
VHFWRUZKHUHWKHPDLQHPSKDVLVLVRQLPSURYing and enhancing public transport and using
instruments that will decrease the use of private
vehicles.

'HYHORSLQJ FRXQWU\ FLWLHV IRFXV PDLQO\ RQ
transportation strategies and are strongly dependent on strengthening their public transport
V\VWHP:KLOHHQHUJ\HIÀFLHQF\LVDOVRDWDUJHW
DUHD RI LQWHUHVW HIIRUWV WR JUHHQ WKH HQHUJ\
supply are relatively limited (Croci et al 
'KDNDO 
,Q JHQHUDO WKHUH DSSHDUV WR EH D ODFN RI HPphasis on adaptation measures in developing
country cities and developed country cities
have only recently increased their emphasis on
adaptation. Successful climate change policies
simultaneously address mitigation and adaptation (Corfee-Marlot et al. 
The Organisation for Economic Cooperation
DQG'HYHORSPHQW 2(&'  2(&' KDVUHcently compiled a report on ‘Cities and Climate
Change’ which highlights that city governments
need to work together with national government to strategise on effective ways to respond
to climate change. Some of the key recommendations that emerged from the report are:
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y /LIHVW\OHVDQGVSUDZOQRWXUEDQLVDWLRQDUHDW
the heart of the problem.
y Successful compact cities rely on transporWDWLRQOLQNDJHVPL[HGODQGXVHVDQGKLJK
quality urban services.
y Cities serve as policy laboratories for action
on climate change.
y Important opportunities exist at the urban
level to develop and exploit adaptation and
mitigation win-wins.
y /RFDOÀVFDOSROLFLHVFDQEHJUHHQHG
y Cities can be effective in greening industrial
production and fostering eco-innovation.
y A robust framework for multilevel governance can advance climate change action.
y National policies and enabling frameworks
can empower local governments.
y Central governments will need to create a
sound institutional foundation; and knowl-

edge base to support local decision-makers
LQLGHQWLI\LQJFRVWHIIHFWLYHDFWLRQV 2(&'
2010).
There has been recognition globally of the need
to develop integrated frameworks for climate
FKDQJH ZKHUH YDULRXV LVVXHV ZLWKLQ D FLW\ DUH
addressed in an integrated manner to ensure
that synergies are recognised and new develRSPHQW SDWKV HPHUJH )XUWKHUPRUH WKH QHHG
WR KLJKOLJKW WKH FREHQHÀWV RI FOLPDWH FKDQJH
PLWLJDWLRQ DQG DGDSWLRQ LV HVVHQWLDO DV LV WKH
recognition by local government that climate
change policies and economic development
do not always contradict each other and in
PDQ\ FDVHV FRPSOHPHQW HDFK RWKHU )LQDOO\
a forward-looking stewardship in the politics
within a city can have very positive impacts for
transitioning towards a low carbon economy
'KDNDO 
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opportunities for transitioning
to a low carbon city
INTRODUCTION
A wide array of climate change mitigation activities undertaken in eThekwini Municipality
were described in Chapter 2. The objective of
this chapter is to identify further opportunities.
7KH VWDUWLQJ SRLQW LV WKH FLW\·V *+* LQYHQWRU\
which provides the basis for identifying which
sector/s to target and where the greatest impacts are likely to be.
GREENHOUSE GAS EMISSIONS BY SECTOR
7KHFLW\·VÀUVW*+*HPLVVLRQVLQYHQWRU\ZDVXQGHUWDNHQ LQ  EXW ZDV OLPLWHG WR HPLVVLRQV
from municipal operations. A second GHG inventory in 2003/04 was followed by a third comSUHKHQVLYH LQYHQWRU\ IRU WKH  ÀQDQFLDO
year that reported on emissions from both the
municipality and the broader community (AnWRQL ,WIRUPVWKHEDVLVIRUWKHVWDWLVWLFVSUH-

1.12,
5%
5.54,
25%

sented here. A third GHG inventory has recently
EHHQ FRPPLVVLRQHG EXW WKH UHVXOWV ZHUH QRW
available at the time of preparing this report.
The following statistics from the 2005/06 emissions inventory for eThekwini Municipality (AnWRQL DUHUHOHYDQW
y The total energy consumed was 133.7 million
*-
y The total GHG emissions was 22 531 967
tCO2e.
y This total represents approximately 5% of
South Africa’s GHG emissions.
y 2IWKHWRWDOIRUH7KHNZLQL0XQLFLSDOLW\LV
attributed to municipal emissions and 95% to
emissions from the community sector.
y The industrial sector emits 45% of the city’s total
*+*HPLVVLRQVIROORZHGE\WKHWUDQVSRUWDWLRQ
VHFWRU  WKHUHVLGHQWLDOVHFWRU  DQG
the commercial sector (8%) (Fig. 5.1).

3.77,
17%

Residential
Industrial
Commercial

1.94,
8%

10.00, 45%

Transportation
Local Authority

Figure 5.1:

CO2e emissions (Mt) per sector in the eThekwini Municipality for 2005/06 (Source: Antoni, 2007)
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INDUSTRIAL

AND

COMMERCIAL SECTOR EMISSIONS

WLRQ FRPSULVHV  RI WRWDO LQGXVWULDO HPLVVLRQV
IROORZHGE\FRDO  DQGUHÀQHU\JDV  
ZKLFKLVSURGXFHGDQGXVHGE\WKHWZRRLOUHÀQHULHV 6DSUHI DQG (QJHQ DV IHHGVWRFN $QWRQL
2007) (Fig. 5.2).

The industrial sector is the largest GHG emitter in
Durban and therefore represents a clear target
IRUPLWLJDWLRQ,QWKLVVHFWRUHOHFWULFLW\FRQVXPS-

Coal
17%

Bagasse
3%

LPG
2%

HFO Paraffin
2%
2% Methane Rich Gas
2%
Refinery Gas
15%

Coke
5%

Electricity
52%

Figure 5.2:

Percentage of industrial GHG emissions in Durban by fuel/energy type (Source: Antoni, 2007)

The top 20 electricity consumers in eThekwini Municipality are listed in Table 5.1.

Table 5.1:

Electricity consumption and related CO2e emissions for the top 20 electricity consumers in eThekwini
Municipality for 2007/2008 (EThekwini Electricity, 2009) [the top five consumers are highlighted]
Sub-sector

GWh

GJ

tCO2e

Petrochemical and rubber
Dunlop

40

143 095

47 698

SAPREF

303

1 089 760

363 253

Petronet

29

105 183

35 061

Tioxide

36

130 029

43 343

Engen

138

495 909

165 303

113

408 555

136 185

36

129 383

43 128

Isegen

42

152 866

50 955

Unilever

26

93 802

31 267

Clover

30

106 324

35 441

SAB

50

181 405

60 468

Textiles, clothing and leather
Frame Textiles
Hosaf
Food, beverages and tobacco
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Wood, wood products, paper and pulp
Mondi

783

2 818 634

939 545

136

488 903

162 968

Old Mutual (Gateway)

79

282 987

94 329

Pareto (Pavilion)

59

212 697

70 899

44

157 067

52 356

28

101 140

33 713

57

204 557

68 186

Durban Marine (uShaka)

31

110 484

36 828

Tsogo Sun (Suncoast)

27

98 737

32 912

2 087

7 511 518

2 503 839

Transport equipment
Toyota
Shopping malls

Non-metallic minerals
NPC Cimpor
Education
University of KwaZulu-Natal
Land and water transport
National Ports Authority
Hotels, restaurants and entertainment

Total

Table 5.2:

Coal consumption in eThekwini Municipality for 2002 (Natal Associated Collieries, 2009)
Sector

GJ

tCO2e

Agriculture, fisheries, forestry and mining

232 900

22 382

Petroleum, chemical and rubber products

721 490

69 335

Wood and wood products

4 548 720

437 132

Food, beverages and tobacco products

3 971 170

381 629

765 830

73 596

2 005 875

192 765

-

-

Transport services

13 700

1 317

Public administration and services

241 120

23 172

7 398

711

12 508 203

1 202 038

Textiles, clothing and leather goods
Other manufacturing
Trade
Financial and real-estate services

Other business and services
Total
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The total GHG emissions of these 20 industries/organisations is equivalent to 11% of the total GHG
emissions for the city and 40% of the electricity
consumed in the industrial and commercial secWRUV:LWKLQWKLVJURXSWKHODUJHVWFRQVXPHUVDUH
WKHZRRGDQGZRRGSURGXFWVVHFWRUWKHSHWUROHXP VHFWRU WH[WLOHV DQG WUDQVSRUW HTXLSPHQW
+RZHYHUWKHHQWHUWDLQPHQWLQGXVWU\VKRSSLQJ
centres and the university are also relatively
high consumers of electricity. There are clear
RSSRUWXQLWLHVIRULPSURYLQJHQHUJ\HIÀFLHQF\,I
these 20 companies are each set a 10% reducWLRQWDUJHWLQHOHFWULFLW\FRQVXPSWLRQWKLVZRXOG
be equivalent to a saving of 250 383.9 tCO2e
per annum.
%HVLGHV IRU HOHFWULFLW\ WKH LQGXVWULDO VHFWRU DOVR
makes use of coal as a fuel. Coal is often the
fuel of choice as it is more affordable than other
HQHUJ\VRXUFHVEXWEHFDXVHLWLVPRUHFDUERQ
intensive it is a greater polluting source in comparison to other fuel sources. Emissions from
coal are approximately 5% of total GHG emissions and 12% of industrial emissions (Table 5.2).
The coal quantities given in Table 5.2 are less
Table 5.3:

WKDQWKRVHJLYHQLQWKH*+*LQYHQWRU\ $QWRQL
 PRVWOLNHO\EHFDXVHVRPHRIWKHFRDODFcounted for in the inventory is used outside the
municipal boundaries. Clearly some of these
sectors could be targeted to switch from coal
to other cleaner fuels.
Important statistics are the energy intensity (energy consumption per unit GDP) and carbon
intensity (CO2e emissions per unit GDP). They
give an idea of which sectors to target for future
GHYHORSPHQWEHDULQJLQPLQGWKDWWKH\ZRXOG
UHÁHFW ORZ FDUERQ GHYHORSPHQW RSSRUWXQLWLHV
and not necessarily job opportunities. Table
5.3 gives the results for 740 highest electricity
FRQVXPHUVFODVVLÀHGLQWRYDULRXVFDWHJRULHVLQ
H7KHNZLQL0XQLFLSDOLW\ 0RROOD %DVHGRQ
WKLVDQDO\VLVWKHSHWUROHXPFKHPLFDODQGUXEEHU SURGXFWV VHFWRU WKH IRRG EHYHUDJHV DQG
WREDFFR SURGXFWV VHFWRU DQG WKH ZRRG DQG
wood products sectors are the most energy
and carbon intensive. Sectors that should be
targeted for development in view of their lower
carbon intensities include the service industry
sectors.

Energy and carbon intensity by economic sub-sector for eThekwini Municipality 2007/2008
(Moolla, 2009)
Percent
contribution to
GDP (%)

Energy
consumption
(GJ)

tCO2e
emissions

Energy
intensity
(GJ / R’000)

Carbon
intensity
(kg
CO2e/R‘000)

Agriculture, fisheries,
forestry and mining

1

930 786

90 719

0.59

57.62

Petroleum, chemical and
rubber products

5

32 845 142

2 552 297

5.64

438.50

Wood and wood products

3

14 679 603

2 032 463

4.70

650.84

Food, beverages and
tobacco products

4

25 343 066

889 837

5.58

196.03

Textiles, clothing and
leather goods

2

2 190 384

361 345

0.97

160.05

Other manufacturing

9

7 525 503

1 114 421

0.70

103.53

Trade

17

3 373 325

937 035

0.18

48.98

Financial and real estate-services

15

3 345 430

929 286

0.19

52.43

Economic sub-sector
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Transport services

11

1 598 149

259 339

0.13

21.33

Public administration and
services

24

4 908 356

1 291 409

0.18

47.01

Other business and services

9

3 562 256

774 871

0.34

73.69

100 302 001

11 233 023

Total
TRANSPORT SECTOR EMISSIONS

The transport sector accounts for 25% of GHG
emissions. This sector includes GHG emissions
from aviation transport and road transport;
KRZHYHULWGRHVQRWDFFRXQWIRUHPLVVLRQVIURP
PDULQHDQGUDLOWUDQVSRUW:KHQHPLVVLRQVIURP
this sector only are examined on a per capita
EDVLV 'XUEDQ KDV D per capita ÀJXUH RI 
tCO2H VLPLODU WR per capita ÀJXUHV RI /RQGRQ
1HZ<RUNDQG0H[LFR&LW\EXWORZHUWKDQWKH
corresponding value for Bangkok (3.53 tCO2e/
capita) (Croci et al 
$FFRUGLQJ WR :LQNOHU   WKH WUDQVSRUW VHFtor is the fastest growing contributor to GHG
HPLVVLRQVLQWKHFRXQWU\WKHUHIRUHLWLVLPSRUWDQW
that emissions from the transport sector are mitigated.
RESIDENTIAL SECTOR EMISSIONS
The residential sector is the third largest contributor (17%) to GHG emissions in eThekwini MuQLFLSDOLW\ $FFRUGLQJ WR 6WDWV 6$   
of the total energy consumed in the municipality is from electricity and more that 80% of
KRXVHKROGVXVHHOHFWULFLW\$VLJQLÀFDQWQXPEHU

RIKRXVHKROGVKRZHYHUXVHDFRPELQDWLRQRI
electricity and other energy sources for heating
DQGFRRNLQJVXFKDVSDUDIÀQ/3*DQGFDQGOHV
In terms of climate change mitigation in the resiGHQWLDOVHFWRUWKHSULPHWDUJHWVKRXOGEHHOHFtricity consumption.
MUNICIPAL SECTOR EMISSIONS
The municipality contributes 5% to GHG emisVLRQVDQGFRQVXPHVRIWRWDOHQHUJ\ $QWRQL
2007). Local government is responsible for streetOLJKWLQJZDVWHZDWHUDQGVDQLWDWLRQPXQLFLSDO
vehicles and buildings. GHG emissions associated with each of these activities are illustrated in
)LJXUHLQGLFDWLQJWKDWWKHKLJKHVWHPLVVLRQV
GHULYH IURP WKH ¶RWKHU· VHFWRU ZKLFK LQFOXGHV
electricity distribution losses due to technical errors and theft. The second largest emitter is the
waste sector as a result of methane (CH4) emisVLRQV IURP ODQGÀOO VLWHV 7KH REVHUYHG GHFUHDVH
in 2005/06 compared with the previous year is
most likely due to the initiation of the eThekwini
ODQGÀOOJDVWRHOHFWULFLW\SURMHFW $QWRQL 
There is great potential to reduce emissions from
the municipal sector as the municipality exercises control over its own activities.

Key Messages:
y The city of Durban produces 7% of South Africa’s greenhouse gas emissions.
y The relative contributions of sectors to the total emissions provides guidance on which
sectors to target for reduction.
y 7KHLQGXVWULDOVHFWRUZKLFKFRQWULEXWHVRIWRWDOHPLVVLRQVLVFOHDUO\DNH\VHFWRUWR
target.
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Figure 5.3: Comparison of municipal sub-sector emissions (adapted from Antoni, 2007)
MITIGATION OPPORTUNITIES
There are various frameworks for considering
PLWLJDWLRQRSSRUWXQLWLHV7KHÀUVWLVVRXUFHEDVHG
EDVHGRQWKHVRXUFHFDWHJRULHVGHÀQHGLQWKH
*+* LQYHQWRU\ viz LQGXVWULDO WUDQVSRUWDWLRQ
FRPPHUFLDO UHVLGHQWLDO DQG PXQLFLSDO VHFWRUV$VHFRQGLVLPSOHPHQWDWLRQEDVHGUHIHUULQJ WR FDWHJRULHV VXFK DV HQHUJ\ WUDQVSRUW
SODQQLQJ HWF WKDW DOLJQ ZLWK GHSDUWPHQWV LQ
the eThekwini Municipality. The latter is used as
the basis in this study.
OPPORTUNITIES

IN

PLANNING

There are a number of planning principles that
can contribute towards the transition to a low
FDUERQ FLW\ &RPPHQGDEO\ PDQ\ RI WKHVH
have been recognised in eThekwini MunicipalLW\·VSODQQLQJSROLFLHVDVZDVQRWHGLQ&KDSWHU
+RZHYHUIRUYDULRXVUHDVRQVWKH\KDYHEHHQ
partly unsuccessful in their implementation and
KHQFHZDUUDQWUHLWHUDWLRQDQGMXVWLÀFDWLRQKHUH
In order to achieve greater alignment between development on the ground and acFHSWHG SODQQLQJ SROLFLHV VRPH NH\ SRLQWHUV
DUHJLYHQ :KLOHLWLVUHFRJQLVHGWKDWWKHUHDUH
SRZHUIXOSROLWLFDOGULYHUVRSHUDWLQJWKHVXJJHV-

tions are aimed at making the principles easier
to defend.
Combating urban sprawl
A fundamental principle of a low carbon city is
one in which urban sprawl is controlled for the
following reasons:
y It leads to a situation where food supplies
are sourced from increasingly distant places
necessitating transport over great distances.
)XUWKHULWHIIHFWLYHO\GHVWUR\VVPDOOVFDOH
DJULFXOWXUDOSURGXFWLRQVLQFHORFDOPDUNHWV
are too thin and small farmers cannot afford
the transport costs associated with accessing central markets.
y It generates enormous amounts of movePHQWDQGE\LPSOLFDWLRQKLJKFDUERQHPLVsions.
y ,WIDLOVWRGHOLYHUWKHSRWHQWLDOEHQHÀWVRIFLW\
EHFDXVHGHQVLWLHVDQGWKXVWKUHVKROGVDUH
too low.
y ,WPDNHVWKHDFKLHYHPHQWRIHIÀFLHQWDQG
YLDEOHSXEOLFWUDQVSRUWDWLRQYHU\GLIÀFXOW
It is clear that the current model based on the
modernist planning paradigm and characterised by urban sprawl must be reversed (Dewar
DQG 7RGHVFKLQL   7R GR WKLV WKH FHQWUDO
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TXHVWLRQ LV QRW DERXW GHÀQLQJ ZKHUH GHYHORSPHQWVKRXOGJREXWLQGHWHUPLQLQJZKHUHXUEDQ
GHYHORSPHQWVKRXOGQRWJR RQHFRORJLFDODJricultural and landscape character grounds)
DQG ÀHUFHO\ GHIHQGLQJ WKHVH GHÀQLQJ HGJHV
New developments that promote urban sprawl
and go against the IDP should be disallowed.
Compacting city form
Urban compaction is essential in order to increase densities (and thus thresholds) within urEDQVHWWOHPHQWVLQRUGHUWRREWDLQWKHEHQHÀWV
of urbanity (higher levels of social services and
IDFLOLWLHVLPSURYHGSXEOLFWUDQVSRUWDWLRQJUHDWHUJHQHUDWLRQRIVPDOOEXVLQHVVRSSRUWXQLWLHV
PRUH SHGHVWULDQIULHQGO\ XUEDQ HQYLURQPHQWV
JUHDWHUHFRQRPLFHIÀFLHQF\HWF 
It is acknowledged that there has to be a balance between compactness and the retention
RIVLJQLÀFDQWRSHQVSDFHWRVDWLVI\RWKHUVRFLDO
and environmental needs.
Two generic actions are required to pursue
FRPSDFWLRQ7KHÀUVWLVLGHQWLI\LQJHGJHVWRWKH
FLW\ ZKLFK PD\ QRW EH WUDQVJUHVVHG E\ ODWHUDO
VSUHDG DQG ZKLFK VKRXOG EH ÀHUFHO\ SROLFHG
A number of principles apply in respect of the
process of identifying edges.
y The edges should not fully enclose the town
or city to avoid an increase in land prices
as demand increases relative to supply and
resulting in a situation in which fewer people
are able to afford the escalating land prices.
5DWKHUWKHSURFHVVRIERXQGDU\GHÀQLWLRQ
VKRXOGGHÀQHDOLPLWHGQXPEHURISDWKV
RISRVVLEOHODWHUDOVSUHDGWKRXJKFOHDUO\
subject to much higher densities than those
occurring currently.
y The edges should not follow cadastral
boundaries; they must be sharp and designGULYHQDQGZKHUHYHUSRVVLEOHVKRXOGEH
reinforced by natural features (such as
ULYHUVRUVWHHSHUODQG WRPDNHWKHPHDVLO\
LGHQWLÀDEOHDQGHQIRUFHDEOH:KHUHWKLVLV
QRWSRVVLEOHWKHHGJHVVKRXOGEHVWURQJO\
GHÀQHG HLWKHUWKURXJKEXLOGLQJVVPDOOVFDOH
DJULFXOWXUDOVFKHPHVÀUHEUHDNVEHUPVDQG
VRRQ LQDPDQQHUZKLFKÀUPO\GLVFRXUDJHV
future lateral spread.
y If development is to occur in the peri-urban
zone (and some may be possible with the

LQWHQVLÀFDWLRQRIDJULFXOWXUHLQWKLV]RQH LWV
logic must be peri-urban-based (it should
seek to open up agricultural or tourismEDVHGRSSRUWXQLWLHV 6LPLODUO\WKHIRUPRI
development should not be suburban but
should seek to capture the qualities of hamlet or rural village. This development should
not be large or random. It should take the
form of small ‘beads on a string’ in response
to the logic of regional infrastructure (particularly movement).
The second generic action is encouraging
KLJKHUGHQVLW\PL[HGXVHLQÀOOSURMHFWVZLWKLQWKH
city boundaries. Such projects should be small
(generally in the range of 250-300 housing units
but often much smaller than this). They should
EH XVHG WR UHLQIRUFH SXEOLF VWUXFWXUH SDUWLFXlarly public transportation spines. They should
not be high-rise and should take walk-up forms.
There is considerable international evidence to
show that very adequate densities in highly liveable forms can be achieved without exceedLQJVWRUH\V '$* &RQYHUVHO\WKHUHLV
a great deal of evidence to show that high-rise
VFKHPHVDUHFRVWO\ERWKVRFLDOO\DQGHFRQRPLcally (the need for an elevator – which is continually needing maintenance – alone rules them
RXW DV DQ HIIHFWLYH XUEDQ VROXWLRQ SDUWLFXODUO\
for the urban poor). They should be organised
around high-quality public spaces that effectively operate as extensions to the private dwellings. It is noted that this recommendation contrasts sharply with the national housing policy
that favours large mass-housing schemes which
DUH\LHOGLQJVROLWWOHDWWKLVPRPHQWLQWLPH -HQNV
DQG%XUJHVV 
8UEDQ HGJHV DUH GHÀQHG LQ WKH H7KHNZLQL 6')
but the logic behind their determination is freTXHQWO\KDUGWRGLVFRYHU&RPPRQO\WRRWKH\
follow cadastral boundaries and as a conseTXHQFH WKHVH ERXQGDULHV DUH IUHTXHQWO\ FRQtested and they are not effective in containing
lateral sprawl.
Decentralising urban opportunities
The key message here is decreasing movement
across the city as opposed to increasing mobilLW\ DVLPSOLHGIRUH[DPSOHE\WKHFXUUHQWHPphasis on Bus Rapid Transit (BRT) systems in South
Africa). This can only be achieved by decen-
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tralising urban opportunities to follow the growth
pattern of settlement. A pre-condition for this to
RFFXU LQ WXUQ LV DJDLQ DFKLHYLQJ PXFK KLJKHU
densities.
7KHLQHYLWDEOHRXWFRPHRIDORZGHQVLW\VSUDZOLQJ IRUP RI GHYHORSPHQW LV WKDW VWUXFWXUDOO\
very few places of higher accessibility emerge
(commonly only at the cross-over points of major transportation channels). Since accessibility
largely determines the locational distribution
of higher order activities (those activities which
VHUYH DQG DUH VXSSRUWHG E\ WKH SXEOLF DW
ODUJH WKHVWUXFWXUDOSDWWHUQRIODQGXVHVWHQGV
to be one of highly nodal centres of intensive
DFWLYLW\DWDOLPLWHGQXPEHURISODFHVZLWKODUJH
DUHDVUHPDLQLQJXQVHUYHG$FFRUGLQJO\WKHV\VWHP JHQHUDWHV ODUJH DPRXQWV RI PRYHPHQW
with severe consequences for carbon emissions.
An additional negative outcome is that these
(limited) points of higher accessibility tend to be
DSSURSULDWHG E\ ODUJHU HQWHUSULVHV ZKLFK FDQ
afford to pay higher rents. The system is highly
exclusionary in terms of small entrepreneurs. This
SDWWHUQLVHYLGHQWLQH7KHNZLQL0XQLFLSDOLW\SDUticularly in the newer parts of the city.
Promoting urban corridors
8UEDQFRUULGRUVVHHNWRSURPRWHLQWHQVLW\WRHQcourage non-motorised and public transportaWLRQ WR VWLPXODWH D PL[ RI DFWLYLW\ WR SURPRWH
VPDOOEXVLQHVVWRSXUVXHXUEDQLQWHJUDWLRQYLJRUously and to improve equity and convenience.
(The tendency for more intensive activities to
agglomerate in linear forms in association with
most continuous movement routes.)
Corridor formation can be observed in cities in
PDQ\SDUWVRIWKHZRUOGKRZHYHULWKDVEHHQ
actively discouraged internationally as a result
RI WKH GRPLQDQW PRGHUQLVW XUEDQ SDUDGLJP
ZKLFK SURPRWHG ODQG XVH VHSDUDWLRQ DQG LQFUHDVLQJ PRELOLW\ DQG WKH XQIHWWHUHG ÁRZ RI
YHKLFXODU WUDIÀF $ WKLUG IDFWRU ZDV D FRQFHUQ
DERXWULEERQGHYHORSPHQWZKLFKEHJDQLQWKH
8. LQ UHODWLRQ WR UHJLRQDO LQWHUWRZQ GHYHORSPHQW+RZHYHUWKHLGHDRIGLVFRXUDJLQJPL[HG
use development along continuous routes was
applied to intra-urban routes in South Africa and
ZDV HQWUHQFKHGLQODZ :LWKKLQGVLJKWLW LVDSparent that all of these concerns were wrong.

$FRQFHUQZLWKWKHSURPRWLRQRIFRUULGRULVQRW
LQWKHÀUVWLQVWDQFHDWUDQVSRUWDWLRQLVVXH DVLW
KDVEHHQSURPRWHGLQSODFHVOLNH&XULWLED%UD]LO  DOWKRXJK SXEOLF WUDQVSRUWDWLRQ LV DQ LPSRUtant part of any corridor project. The term ‘corridor’ refers to an urban corridor. This represents
a broad (commonly at least a kilometre wide)
EDQGRIPL[HGXVHDFWLYLW\FRQWLQXDOO\LQWHQVLI\ing around one or an interlinked system of transportation routes or spines of different lengths.
More continuous transport routes in urban arHDVUHSUHVHQWHQHUJ\ÁRZV7KH\FDUU\ÁRZVRI
SHRSOHDQGÀQDQFHDQGLWLVWRWKHVHWKDWPRUH
intensive activities (activities requiring public
support) respond locationally. They are links or
SODQHVRIKLJKHUDFFHVVLELOLW\7KHVHÁRZVLQWXUQ
UHSUHVHQWPDUNHWV IRUJRRGVRUVHUYLFHVLQFOXGing social services) to which both the public and
private sectors can respond. The greater the
YROXPHRIPRYHPHQWDORQJDURXWHWKHJUHDWHU
is the potential market. The potential of the marNHWDWDQ\SRLQWWKHUHIRUHLVDFRQVHTXHQFHRI
three factors: the number of people in the local
area served by the route; the volume of through
WUDIÀF DQG WKH FRPELQHG LQFRPH RI DOO WKHVH
people.
,Q HIIHFW VLQFH WKH FRQWLQXRXV URXWHV ¶WLH· WRgether a number of local areas through which
WKH\SDVVQRRQHDUHDLVHQWLUHO\GHSHQGHQWRQ
its own resources to provide support for more intensive activities and facilities. Local areas ‘lean
XSRQ·HDFKRWKHULQDV\PELRWLFZD\,QWKLVZD\
the corridor can be used as an integrator to
break down introverted neighbourhood cells.
The idea of corridor is not the opposite of nodal
development. Intensive activities almost never
occur evenly along the length of the spine. They
WHQG WR DJJORPHUDWH RU FOXVWHU DFFRUGLQJ WR
the relative accessibility of different points along
LW 7KH FRPPRQ SDWWHUQ WKHUHIRUH LV RQH RI
‘beads on a string’ with different clusters tending to grow towards each other over time.
&RPPRQO\WRRWKHFRUULGRUWHQGVWREHPDGH
up of an hierarchically differentiated system
of larger and smaller corridors and hierarchies
of activity occur in response to these. More loFDO FRUULGRUV DOLJQHG ZLWK OHVV VLJQLÀFDQW EXW
VWLOOUHODWLYHO\FRQWLQXRXVURXWHVIUHTXHQWO\H[LVW
and interpenetrate with the main spine. These
smaller corridors essentially respond to pedes-
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WULDQÁRZV7RLQFUHDVHWKLVJHQHUDWLYHFDSDFLW\
it is therefore sensible to reinforce and increase
WKHVHÁRZVE\SODFLQJJHQHUDWRUVRISHGHVWULDQ
movement (particularly schools and other soFLDOVHUYLFHV DGMDFHQWWRRUQHDUWKHVHURXWHV
These smaller routes should also be the target
of non-motorised transport (NMT) programmes
to make walking and cycling as pleasant as
SRVVLEOHDQGWRSURPRWHSHRSOHIULHQGO\QHLJKbourhoods.
The SDF for eThekwini Municipality (eThekwini
0XQLFLSDOLW\ E  SURPRWHV WKH FRQFHSW RI
¶FRUULGRUV·+RZHYHUWKHWHUPLVXVHGLQDQHQtirely different way to that discussed here. In the
6')WKHWHUPUHIHUVWRWKHSURPRWLRQRIGHYHORSPHQWDORQJLQWUDUHJLRQDOIUHHZD\VDFODVVLF
form of inter-town ribbon development that is
KLJKO\XQGHVLUDEOHDVLWSURPRWHVXUEDQVSUDZO
GHVWUR\V QDWXUH DQG DJULFXOWXUDO GHYHORSPHQW
LQWHQVLILHVFDUGHSHQGHQFLHVDQGLQFUHDVHV
carbon emissions. Freeways are limited access
routes designed to increase mobility. Access to
DQGHJUHVVIURPWKHPRFFXUVLQIUHTXHQWO\7KH\
DUH¶VSDFHEULGJHUV·LQWKHVHQVHWKDWWKH\FRQQHFW D QXPEHU RI UHODWLYHO\ GLVSHUVHG SRLQWV
DQGH[FHSWDWWKHVHSRLQWVWKHIUHHZD\RSHUates as a barrier. Developments on either side
of the route are entirely unrelated to each other
and public activities are not attracted to them.
Corridors as conceptualised here are related to
LQWUDXUEDQ DUWHULDOV ZKLFK DUH ]RQHV RI XUEDQ
LQWHQVLÀFDWLRQ ZLWKLQ WKH FLW\ DQG ZKLFK DOORZ
stop-start movement along their length. They
create linear patterns of access in space and
activities can respond directly to them on the
edges. They are ‘space-integrators’ in the sense
that they link a number of local areas together
and the more intensive activities which are atWUDFWHG WR WKHP EHFDXVH RI WKHLU VXSHULRU DFFHVV DUH LQ HIIHFW VKDUHG E\ DOO RI WKHVH FRQQHFWHG DUHDV )XUWKHU WKH\ DUH RSHUDWLRQDOO\
two-sided: pedestrians can cross them at regular intervals.
Corridors are an effective form of decentralisation of urban opportunities as thresholds and
patterns of accessibility are automatically coordinated. They tend to break down urban
fragmentation and increase integration; they
can be used to tie many local areas into an integrated system.

Promoting sustainable neighbourhood planning
Spatial Development Plans can play a key role
in integrating low carbon development into the
planning process of the city. This is especially
true if the planning is done at the scale of the
Local Area Plans (LAPs) as they provide the most
detailed level of planning and it is at this scale
that the concept of sustainable neighbourhood
SODQQLQJDVVXJJHVWHGE\6ZLOOLQJ  LVSHUtinent.
,Q6RXWK$IULFDZKHUHFLWLHVKDYHEHHQVKDSHG
by apartheid ideology and a modernist planQLQJ SDUDGLJP VHSDUDWLRQ RI ODQG XVHV DQG
income groups are the norms. The carbon footprint of these diverse ‘neighbourhoods’ provides
D XVHIXO GHSDUWXUH SRLQW IRU GHÀQLQJ LQWHUYHQtions and in building towards sustainable neighbourhoods. The sustainable neighbourhoods
approach also plays a critical role in building
WKHUHVLOLHQFHRIWKHFLW\:KLOHWKHWHUPQHLJKERXUKRRGV LV XVHG KHUH WR UHÁHFW LQWHUQDWLRQDO
SUDFWLFH LW FRXOG FRQYHQLHQWO\ EH HTXDWHG WR
‘wards’ in city governance terminology. In this
UHVSHFW ZDUGEDVHG LQWHUYHQWLRQV KDYH EHHQ
tried in some services sectors (e.g. water) and
have yielded a great deal of success.
Sustainable neighbourhoods are characterised
by the attributes illustrated in Figure 5.4. (UK
3UHVLGHQF\ :KLOHWKHWUDQVLWLRQWRVXVWDLQDEOH QHLJKERXUKRRGVLV QRWVLPSOH SDUWLFXODUO\
LQ 6RXWK $IULFD ZKHUH FLWLHV DUH FKDUDFWHULVHG
E\ PRGHUQLVW SODQQLQJ VHH &KDSWHU   D VWDUW
has been made by applying the neighbourhoods approach to the eThekwini Municipality.
1HLJKERXUKRRGVKDYHEHHQGHÀQHGDFFRUGLQJ
WRODQGXVHDQGFDUERQIRRWSULQWEDVHGRQSULQciples discussed by Scott and Sutherland (2009)
and Sutherland and Scott (2010) and adapted
after a similar analysis for Cape Town by Swilling
(2006). Figure 5.5 illustrates the neighbourhoods
GHÀQHGIRUH7KHNZLQL0XQLFLSDOLW\%DVHGRQD
consideration of the consumptive patterns of
WKHYDULRXVQHLJKERXUKRRGV)LJXUHSURYLGHV
a spatial representation of the carbon footprints
LQWKHFLW\DQGDGHSDUWXUHSRLQWIRUGHÀQLQJWKH
interventions needed in the drive towards a sustainable neighbourhoods approach.
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ACTIVE, INCLUSIVE
AND SAFE
Fair, tolerant and
cohesive with a strong
local culture
and other shared
community activities

WELL RUN
with effective and inclusive
participation,
representation and
leadership

FAIR FOR EVERYONE
including those in other
communities, now and in
the future

WELL DESIGNED
AND BUILT
featuring quality built
and natural
environment

WHAT IS A
SUSTAINABLE
COMMUNITY?

THRIVING
with a flourishing,
diverse
and innovative
local economy

Figure 5.4:

WELL CONNECTED
with good transport
services and
communication linking
people to
jobs, schools, health
and other services

WELL SERVED
with public, private,
community and voluntary
services that are
appropriate to people’s
needs and accessible
to all
ENVIRONMENTALLY
SENSITIVE
providing places for
people to live that are
considerate of the
environment

Key elements of a sustainable community (adapted from: UK Presidency, 2005)

Shared vision of spatial growth
The city needs a shared vision of spatial growth
LQYROYLQJ NH\ VHFWRUV HJ SODQQLQJ KRXVLQJ
DQG LQIUDVWUXFWXUH  LQ WKH PXQLFLSDOLW\ VHQLRU
FLW\ PDQDJHPHQW DQG SROLWLFLDQV DQG PDMRU
ODQGRZQHUV DQG FLYLO VRFLHW\ JURXSV DV QRWHG
by Breetzke (2009). Only through a shared vision
can a low carbon city be achieved. The new
DTP and international airport is being develRSHG LQ SULQFLSOH DV D JUHHQ VLWH EXW WKLV FDQnot be done in isolation of the broader planning
and infrastructure planning that needs to take
place in the city as a whole. The role of planning
in transforming the city into a low carbon city is
FULWLFDO+RZHYHUDVQRWHGDERYH &KDSWHU 

these planning tools are not powerful enough
to shift the demands and pressures of the market. A shared vision of the spatial development
of the city is necessary to support the role that
these tools can play.
)LQDOO\ LW VKRXOG EH QRWHG WKDW WKH PRVW HIIHFtive forms of mitigation relate to sensible future
land management decisions which circumvent
problems and which interface with some of the
adaptation measures being applied. Examples
include avoiding building below the 5 m conWRXULQFRDVWDO]RQHVLQWKH\HDUÁRRGOLQH
DQGLQDUHDVSURQHWRÁRRGLQJ
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Tongaat

King Shaka
International
Airport
Sibaya

N2
Cato Ridge
Bridge City

Gateway Shopping
Centre
La Lucia Ridge

Hillcrest CBD

La Lucia Mall
Riverhorse Valley
Moses Mabida
soccer stadium
Suncoast Casino
ICC

N3
Pavillion

uShaka Merine World
Point Development
N2

Indian Ocean
South Durban Industrial Basin

Legend
Urban edge
National roads
Municipal boundary
Neighbourhood Type
Galleria

Upper/middle class
residential
Lower-middle/working
class neighbourhoods
Townships with pockets
of informal settlement
Informal areas
Peri-urban and rural with pockets
of informal settlement on edges

N

Old industrial
Zone of transition, invasion
and opportunity, mixed use
Umkomaas

0

5

10

Gated leisure, office
and industrial estates
Agriculture

Kilometres

Figure 5.5:

EThekwini Municipality neighbourhood map
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Tongaat

King Shaka
International
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Bridge City

La Lucia Ridge
Hillcrest CBD
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Riverhorse Valley
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Figure 5.6: EThekwini Municipality ecological footprint map
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Key Messages:
y There are fundamental planning principles that can contribute to the transition to a
ORZFDUERQFLW\7KHVHLQFOXGHFRPEDWLQJXUEDQVSUDZOFRPSDFWLQJFLW\IRUPGHcentralising urban opportunities and promoting urban corridors.
y :KLOVWPDQ\RIWKHVHDUHSUHVHQWLQXUEDQSODQQLQJSROLF\GRFXPHQWVIRU'XUEDQWKH\
have not been successfully applied.
y 7RHQVXUHJUHDWHUVXFFHVVLQLPSOHPHQWLQJWKHVHSULQFLSOHVWKHIROORZLQJUHFRPPHQdations apply:
y
'HVLJQDWHQRGHYHORSPHQW]RQHVLQWKHFLW\ RQHFRORJLFDODJULFXOWXUDODQG
XUEDQFKDUDFWHUJURXQGV DQGÀHUFHO\GHIHQGWKHVHHGJHV
y
8UEDQHGJHVVKRXOGEHGHÀQHGZKHUHYHUSRVVLEOHE\QDWXUDOIHDWXUHV ULYHUVRU
steep land) rather than cadastral boundaries.
y
+RXVLQJSURMHFWVVKRXOGEHVPDOOWRDOORZIRUKLJKHUGHQVLW\PL[HGXVHLQÀOO
projects within the city boundaries.
y
Urban opportunities should be decentralised and follow the growth pattern of
settlements.
y
Revisit the concept of corridors as currently applied in city planning to ensure
WKDWWKHFRUULGRUVDUHOLQHDU]RQHVRIXUEDQLQWHQVLÀFDWLRQWKDWIXQFWLRQDVVSDFH
integrators and allow stop-start movements along their length.
y
Promote sustainable neighbourhood planning.
y
Drive towards a shared vision of spatial growth in the city.

OPPORTUNITIES

IN

ENERGY

7KH (QHUJ\ 2IÀFH RI H7KHNZLQL 0XQLFLSDOLW\
has very comprehensive policies in place that
JXLGH WKHLU LQLWLDWLYHV VHH &KDSWHU   +HQFH
WKHLGHQWLÀFDWLRQRIRSSRUWXQLWLHVLQWKHHQHUJ\
sector may list some that are already underway or under consideration by the Energy OfÀFH 7KLV VKRXOG EH YLHZHG DV HQGRUVHPHQW RI
actions and a means to garner further political
and public support for these initiatives.
ENERGY EFFICIENCY

IN

BUILDINGS

,Q WHUPV RI HQHUJ\ VDYLQJV HQHUJ\ HIÀFLHQF\
LQ EXLOGLQJV UHSUHVHQWV WKH ¶ORZ KDQJLQJ IUXLW·
where results can be achieved more rapidly
WKDQLQRWKHUVHFWRUVVXFKDVWUDQVSRUW /HYLQH
et al 7KLVYLHZLVHQGRUVHGE\WKHODWHVW
,3&& UHSRUW ,3&&   DQG KDV OHG WR D VHULHVRIFRXQWU\VSHFLÀFUHSRUWVRQ¶*UHHQKRXVH
Gas Emission Reduction Potentials from Buildings’ (UNEP Sustainable Buildings and Climate
&KDQJH ,QLWLDWLYHV XQGDWHG  7KHUH DUH VHY-

HUDODUJXPHQWVIRULPSURYHGHQHUJ\HIÀFLHQF\
LQ EXLOGLQJV RYHU DQG DERYH WKDW RI FOLPDWH
change mitigation. They include:
y reduced energy costs to consumers;
y security of energy supply;
y cheaper option than investing in increased
energy capacity;
y improved comfort;
y contribution to the objective of sustainable
GHYHORSPHQW -DQVVHQ 
7KHVH FREHQHÀWV VKRXOG EH HPSKDVLVHG SDUWLFXODUO\LQDGHYHORSLQJFRXQWU\FRQWH[WZKHUH
climate change considerations are sometimes
marginalised.
The potential to reduce energy consumption in
buildings still remains largely untapped in most
FRXQWULHV EXW LV UHFHLYLQJ LQFUHDVLQJ DWWHQWLRQ
The role of buildings is likely to play a far more
important part in the renegotiation of the Kyoto
3URWRFRO 81(3 6%&, XQGDWHG  $ QRWHZRUWK\
WUHQGLQKLJKO\GHYHORSHGFRXQWULHVVXFKDV-D-
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SDQLVDGHFOLQHLQHQHUJ\UHODWHG&22 emissions
in the industrial sector and an increase in the
FRPPHUFLDO VHFWRU SUHGRPLQDQWO\ IURP EXLOGLQJV 70*   LQGLFDWLQJ WKH LPSRUWDQFH RI
DGGUHVVLQJHQHUJ\HIÀFLHQF\LQEXLOGLQJV
In addition to GHG emissions related to operaWLRQDO DFWLYLWLHV WKHUH DUH DGGLWLRQDO HPLVVLRQV
related to the manufacture of building materials
and the construction process. Both these need
to be taken into account in a transition to green
buildings or zero-carbon buildings. An overview
of mitigation potential of the building sector in
South Africa and the relevant national policies
is given by UNEP SBCI (undated).
Opportunities to address energy efficiency in
eThekwini Municipality are as follows:
Municipal Buildings: The Energy Strategy (MerFHU   KDV LGHQWLÀHG HQHUJ\ HIÀFLHQF\ LQ
public buildings as a prime target for savings.
It is estimated that savings of about 15% are
DFKLHYDEOH WKURXJK SUDFWLFDO LQWHUYHQWLRQV
most of which would incur few or no costs. SigQLÀFDQW HQHUJ\ HIÀFLHQF\ LQLWLDWLYHV LQ PXQLFLpal buildings have already been implemented.
7KHVH KDYH LQFOXGHG UHWURÀWWLQJ EXLOGLQJV ZLWK
energy-saving devices such as insulation; enHUJ\HIÀFLHQF\VWDQGDUGVIRUQHZSXEOLFEXLOGings; municipal building energy audits and savings implementation; capacity development in
HQHUJ\ HIÀFLHQF\ PD[LPLVLQJ WKH XVH RI VRODU
water heating in public buildings; and maximisLQJWKHXVHRIHQHUJ\HIÀFLHQWOLJKWLQJLQSXEOLF
EXLOGLQJV 0HUFHU 
(QHUJ\ HIÀFLHQF\ LQ JRYHUQPHQWFRQWUROOHG
EXLOGLQJVFDQEHDFKLHYHGZLWKUHODWLYHHDVH
especially if there are policies and guidelines
LQ SRVLWLRQ :KLOVW WKH LQWHUYHQWLRQV LQ PXQLFLSDO EXLOGLQJV DUH WR EH JUHDWO\ FRPPHQGHG
it is important not to lose sight of the relatively small contribution of this sector to the city’s
RYHUDOOHQHUJ\FRQVXPSWLRQDQGWRHQVXUHWKDW
energy consumption through municipal transSRUWLVDGGUHVVHGZLWKDVPXFKYLJRXUDQGWKDW
HQHUJ\ HIÀFLHQF\ WDUJHWV DUH DSSOLHG WR EXLOGings in other sectors as well.
Residential Buildings: 7KHUH DUH VLJQLÀFDQW RSSRUWXQLWLHV IRU LPSURYLQJ HQHUJ\ HIÀFLHQF\ LQ

WKHUHVLGHQWLDOVHFWRUVRPHRIZKLFKDUHRQJRLQJLQWKHPXQLFLSDOLW\(QHUJ\HIÀFLHQF\FDQEH
realised through both the physical structure of
WKHEXLOGLQJDQGWKURXJKHQHUJ\XVHEHKDYLRXU
with the latter expected to achieve greater imSDFWWKDQWKHIRUPHU 0HUFHU 
There are many existing and planned initiatives
for households that are mentioned in the Energy
6WUDWHJ\ 0HUFHU   )RU H[DPSOH HQHUJ\
HIÀFLHQF\ VWDQGDUGV IRU QHZ UHVLGHQWLDO EXLOGLQJVSURPRWLQJDQGHQDEOLQJHQHUJ\HIÀFLHQF\
in the home (through awareness-raising initiaWLYHV SURPRWLRQ RI HQHUJ\ HIÀFLHQW OLJKWLQJ LQLWLDWLYHVHWF PDQGDWRU\HQHUJ\HIÀFLHQF\DQG
renewable energy training and certification
for utility service providers; and household apSOLDQFH HQHUJ\ HIÀFLHQF\ ODEHOLQJ 7KH NH\ WR
successful implementation of many of the proSRVHGHQHUJ\HIÀFLHQF\LQWHUYHQWLRQVLQKRPHV
is changing behaviour. It is pointed out in Chapter 9 that behaviour changes do not necessarily follow from the provision of information. The
recommendations for successful awarenessraising programmes given in that chapter apply
HTXDOO\ WR HQHUJ\ HIÀFLHQF\ LQWHUYHQWLRQV DQG
should be followed.
Commercial and Industrial Buildings: (QHUJ\HIÀciency initiatives should emphasise cost savings.
:KLOHWKHLQGXVWULDOVHFWRUSUHVHQWVH[FHOOHQWRSSRUWXQLWLHVIRUHQHUJ\HIÀFLHQF\LWSRVVHVVHVWKH
most barriers in terms of realising its potential.
Lack of data is the single most important obstacle. Energy end-use in this sector is often related
WRWKHSURGXFWLYHDFWLYLWLHVRIFRPSDQLHVDQG
hence individual companies may be reluctant
to provide data that could compromise their
competitive edge.
Incentives have a role to play and in this reVSHFW WKH (QHUJ\ 6WUDWHJ\ LGHQWLÀHV LQFHQWLYHV
VXFK DV WKH ODXQFK RI D FHUWLÀFDWHG YROXQWDU\
Energy Management Best Practice programme
within groupings in this sector; the linking of this
programme to an annual ‘Energy Champions’
DZDUG DQG WKH SURPRWLRQ RI (QHUJ\ (IÀFLHQF\ &OXEV LQ ,QGXVWU\ DQG &RPPHUFH 0HUFHU
2008).
6RPH UHFRPPHQGDWLRQV IRU HQHUJ\ HIÀFLHQF\
LQ EXLOGLQJV EDVHG RQ LQWHUQDWLRQDO EHVW SUDF-
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tice (see Appendices 4 to 7) follow:
y (PSKDVLVHFREHQHÀWVSDUWLFXODUO\FRVW
VDYLQJVWRHQFRXUDJHXSWDNHRIHQHUJ\
HIÀFLHQF\VWUDWHJLHV
y Set mandatory electricity reduction targets
for organisations above a certain electricity
consumption threshold (see Table 5.1) and
UHTXLUHDÀYH\HDUUHGXFWLRQSODQDQGDQ
annual progress report.
y 6WUHQJWKHQHQHUJ\HIÀFLHQF\VWDQGDUGVIRU

new buildings with a move towards green
buildings or zero-carbon buildings.
y Place emphasis on awareness-raising about
the value and importance of energy efÀFLHQF\DQGJUHHQEXLOGLQJV
y Ensure effective diffusion of actions and
experiences gained in addressing energy
HIÀFLHQF\LQPXQLFLSDOEXLOGLQJVWRLQGXVWULDO
commercial and residential buildings.

Key Messages:
y (QHUJ\HIÀFLHQF\LQEXLOGLQJVLVUHJDUGHGDVWKH¶ORZKDQJLQJIUXLW·
y The potential to reduce energy consumption in buildings is largely untapped and is likely
to play an important role in the post-Kyoto Protocol era.
y 5HFRPPHQGDWLRQVIRUHQHUJ\HIÀFLHQF\LQEXLOGLQJVLQFOXGH
y  (PSKDVLVHFREHQHÀWVSDUWLFXODUO\FRVWVDYLQJVWRHQFRXUDJHXSWDNH
y
Set mandatory electricity reduction targets for large electricity consumers.
y  6WUHQJWKHQHQHUJ\HIÀFLHQF\VWDQGDUGVIRUQHZEXLOGLQJV
y
Place emphasis on raising awareness.
y
Ensure that actions and experiences gained in municipal buildings are spread to
LQGXVWULDOFRPPHUFLDODQGUHVLGHQWLDOEXLOGLQJV

ENERGY EFFICIENCY AND AIR QUALITY AND CLIMATE
CHANGE CO-BENEFITS IN THE INDUSTRIAL SECTOR
As a result of a country-wide electricity shortage
LQODUJHLQGXVWULDOFRQVXPHUVRIHOHFWULFLW\
were requested to reduce their consumption
E\  H7KHNZLQL 0XQLFLSDOLW\ E  ,Q WKH
H7KHNZLQL 0XQLFLSDOLW\ D  GURS LQ LQGXVWULDO
electricity consumption in 2008 compared with
2007 yielded a saving of almost 70 000 tons of
CO2 and over 600 tons of SO2 emissions (ThambiUDQDQG'LDE 2WKHUORQJHUWHUPSURMHFWV
aimed at reducing electricity consumption by
LPSURYLQJ ERLOHU HIÀFLHQFLHV DQG LQWURGXFLQJ
combined heat and power (CHP) or cogeneration systems in which waste heat is used as
SRZHULQDVHFRQGDU\SURFHVVKDYHDOVREHHQ
LQLWLDWHG 7KDPELUDQDQG'LDE 
An additional consideration that is frequently
overlooked in the industrial sector is the need
to integrate air quality and climate change
FRQFHUQV WR DYRLG FRXQWHUDFWLQJ LQÁXHQFHV
or trade-offs. City initiatives to address poor air
quality in the south of Durban have centred
on the implementation of the South Durban
MultiPoint Plan (SDMPP). The imperative of the

SDMPP is a reduction in ambient SO2 concentrations. Pollution-control measures introduced
included:
y The phasing out of ‘dirty fuels’ (fuel in the
SHWUROHXPUHÀQLQJLQGXVWULHVZDVFKDQJHG
IURPKHDY\IXUQDFHRLOWRUHÀQHU\JDVDQG
PHWKDQHULFKJDV UHVXOWLQJLQ622 emissions
declining from over 33 000 tons per annum
to less than 800 tons per annum over the
period 1997 to 2008.
y Change in fuel used by other industries in
South Durban from high-sulphur coal to lowsulphur coal.
y Implementation of other ‘end of pipe’ pollution control devices.
These interventions resulted in ambient SO 2
DLU TXDOLW\ WDUJHWV EHLQJ PHW EXW DV QRWHG E\
Thambiran and Diab (2010) increased CO2 emissions markedly because of a reduction in plant
HIÀFLHQF\ OHYHOV DQG KHQFH JUHDWHU HQHUJ\
consumption. Such trade-offs need to be taken
into account when planning air quality interventions. It is recommended that climate change
considerations are integrated into air quality
management planning in the city to ensure that
such trade-offs are minimised.
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Key Lessons:
y Combined heat and power systems in which waste heat is used as a power source in a
secondary process offer great potential in the industrial sector.
y It is important to integrate air quality and climate change considerations when introducing interventions to improve air quality to ensure that increases in greenhouse gases do
not occur.
y Climate change issues should be considered in the compilation of air quality management plans.

RENEWABLE ENERGY OPPORTUNITIES
7KH(QHUJ\6WUDWHJ\ 0HUFHU RIH7KHNZLQL
Municipality encourages increased uptake of
UHQHZDEOH HQHUJ\ VRXUFHV +RZHYHU WR GDWH
investment in renewable energy remains miniPDO DQG WKHUH DSSHDU WR EH VRPH VLJQLÀFDQW
barriers to its implementation in the municipality.
&HUWDLQO\ WKH (OHFWULFLW\ 'HSDUWPHQW·V IRFXV LV
ÀUPO\RQJULGHOHFWULFLW\DVWKHSUHIHUUHGFDUULHU
Renewable energy potential for eThekwini Municipality has been assessed by Marbek ReVRXUFH&RQVXOWDQWV  ZKRFRQFOXGHGWKDW
both wind and solar energy have low potential
FRPSDUHG ZLWK RWKHU VLWHV LQ 6RXWK $IULFD DOthough it was acknowledged that the solar reVRXUFHZDVVXIÀFLHQWWRSURYLGHDPDMRUVRXUFH
for thermal energy through domestic solar water
KHDWLQJ$FFRUGLQJWRWKHLUDQDO\VLVWKHRSWLRQV
offering the greatest potential are as follows:
y 6XJDUFDQHUHVLGXHLHEDJDVVHIURPWKH
sugar industry to generate electricity.
y :RRG\ELRPDVVZDVWHIURPVDZPLOOLQJ
and pulp and paper industries to generate
electricity.
y :DVWHZDWHUDQGVHZDJHHIÁXHQWDVD
source of methane gas to generate electricity and production of pellets from the dry
solids.
y /DQGÀOOJDVHVIRUHOHFWULFLW\JHQHUDWLRQRU
direct thermal use.
y 2LOSURGXFLQJFURSVVXFKDVVR\DVXQÁRZHU
PDL]HMDWURSKDDQGSRVVLEO\DOJDHZKLFK
can be used in the production of biofuels.
y Charcoal production from waste wood.

y Production of biofuels (bio-ethanol and biodiesel) owing to the municipality’s proximity to sugar producers (ethanol production)
and availability of industrial land for the
development of algae-based biodiesel.
It is pertinent to note that the use of wood waste
to generate electricity would release gaseous
pollutants that would cause a deterioration in
air quality and should therefore not be considHUHGDVDWRSSULRULW\7KHYDOXHRIDFREHQHÀWV
approach that optimises both climate change
and air quality considerations was underscored
in the previous section. The economic viability
RIWKHZRRGZDVWHRSWLRQLVDOVRLQTXHVWLRQDFcording to Norris and Volschenk (2007).
The dismissal of wind energy as an option by
Marbek Resource Consultants (2007) is based
on measured mean annual wind speeds of between 2 to 4 ms-1FHUWDLQO\ORZE\FRQYHQWLRQDO
ZLQGHQHUJ\VWDQGDUGV+RZHYHUVLQFHWKHFRQclusions were based on relatively few discrete
PHDVXUHPHQWVLWLVUHFRPPHQGHGWKDWDPRUH
thorough wind energy modeling study be undertaken to identify potential sites in elevated
positions close to the coast.
The potential of bagasse to generate electricity is largely untapped and warrants detailed investigation. Electricity generation from bagasse
is widely and successfully practised throughout
WKHZRUOGLQFOXGLQJWKHLVODQGRI0DXULWLXV %KXUtun et al'HHSFKDQG'HHQDSDQUD\ 6XJDUFDQHDVD&VSHFLHVKDVRQH
RIWKHKLJKHVWFRQYHUVLRQHIÀFLHQFLHV  IRU
the transformation of solar energy into chemical
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SRWHQWLDO HQHUJ\ FRPSDUHG ZLWK RWKHU SODQWV
IRU H[DPSOH FRUQ   DQG WURSLFDO WUHHV
  'HHQDSDQUD\ ,QGHHGHOHFWULFity production from bagasse has operated sucFHVVIXOO\ LQ .ZD=XOX1DWDO IRU PDQ\ \HDUV EXW
IRUWKHPRVWSDUWWKHHOHFWULFLW\KDVEHHQFRQsumed by the sugar industry itself. Historically low

Box 5.1:

feed-in tariffs for electricity fed into the national
grid have hampered expansion.
+RZHYHUUHFHQWSROLF\FKDQJHVDQGFKDQJHV
LQ UHÀW WDULIIV PDNH HOHFWULFLW\ SURGXFWLRQ IURP
bagasse potentially more attractive (see Box
5.1 for further details).

Use of Bagasse for Electricity Production

7\SLFDOO\IRUHYHU\WRQVRIVXJDUFDQHKDUYHVWHGDQGPLOOHGWRQVRIEDJDVVHDUH
SURGXFHG 7RQJDDW +XOHWW   7KH VXJDU FDQH DUHDV FRQFHQWUDWHG DURXQG H7KHNZLQL 0XQLFLSDOLW\ SURYLGH H[FHOOHQW ELRPDVV SRWHQWLDO ZLWK DQ HVWLPDWHG  *-
KD\HDURIHQHUJ\DEOHWREHSURGXFHG&XUUHQWO\LQWKHH7KHNZLQL0XQLFLSDOLW\DUHD
EDJDVVH FUHDWHG IURP VXJDU FDQH E\SURGXFWV DFFRXQWV IRU  *:K HOHFWULFLW\ SHU
\HDUZKLOHLWHVWLPDWHGWKDW*:KSHU\HDUFRXOGSRWHQWLDOO\EHJHQHUDWHGXVLQJ
WKLVIXHO (& 
7KHUHDUHDQXPEHURIRSWLRQVIRUWKHXVHRIEDJDVVHRIZKLFKGLUHFWFRPEXVWLRQLQ
ZKLFKWKHUHVLGXHLVÀUHGLQDERLOHUWRSURGXFHHOHFWULFLW\LVRQO\RQH2WKHUVLQFOXGH
SURFHVVLQJLQWRSXOSIRUXVHLQWKHSDSHULQGXVWU\XVHDVDUHDFWDQWLQWKHFKHPLFDOLQGXVWU\XVHDVDQDGGLWLYHLQDQLPDOIHHGDQGXVHDVDIHHGVWRFNLQWKHPDQXIDFWXUHRI
activated carbons (Devnarain et al 2IWKHVHWKHSURGXFWLRQRIHOHFWULFLW\LVWKH
PRVWFRPPRQDQGLWLVEDVHGRQDPDWXUHWHFKQRORJLFDOSURFHVV 1RUULVDQG9ROVFKHQN
2007).
&RJHQHUDWLRQSRZHUIDFLOLWLHVWKDWFRPELQHEDJDVVHDQGFRDOH[LVWDWWKH0DLGVWRQH
$PDWLNXOXDQG)HOL[WRQVXJDUPLOOVZLWKDWRWDOLQVWDOOHGFDSDFLW\RI0:DQG0:
available to feed into the grid.
Combustion of bagasse produces few harmful gases; there is very little to no SO2 emitted and the emission of nitrogen oxides can be reduced through the use of the Spreader-Stoker technology (Bhurtun et al   ,Q WHUPV RI &22 FRPEXVWLRQ RI EDJDVVH LV
deemed to be carbon neutral as the CO2 emissions are balanced by the uptake of CO2
during the growth of the sugar cane (Bhurtun et al $IHDVLELOLW\VWXG\WRGHWHUmine the viability of electricity generation from bagasse should be undertaken. Some
RIWKHLVVXHVWKDWQHHGWREHDGGUHVVHGLQFOXGHÀQDQFLDOLQFHQWLYHVDYDLODEOHWKURXJK
CDM and seasonal availability of the bagasse.

Key Lessons:
y Investment in renewable energy sources is currently minimal in eThekwini Municipality.
y A feasibility study should be undertaken to investigate the viability of using bagasse
for the generation of electricity.
y A comprehensive modeling study of wind power potential in eThekwini Municipality
should be undertaken.
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OPPORTUNITIES

IN

TRANSPORT

The transport sector is pivotal to the transition
to a low carbon city. The current transport patWHUQLQWKHFLW\ZLWKLWVKHDY\UHOLDQFHRQSULYDWH
WUDQVSRUW DV RSSRVHG WR SXEOLF WUDQVSRUW DQG
the central role of the port as an attractor and
JHQHUDWRURIIUHLJKWWKHYDVWPDMRULW\RIZKLFKLV
WUDQVSRUWHGE\URDGGRQRWVXSSRUWWKHIXQGDmental principles of a low carbon city.
Little progress has been made in this sector in
improving public transport systems in the city to
provide motorists with a feasible alternative to
private vehicles. Public awareness campaigns
aimed at shifting consumer preference from
private to public transport would therefore be
IUXLWOHVVDWWKLVSRLQWLQWLPH+RZHYHUWKHGULYH
to increase the public:private ratio is a key objective of transport policy in eThekwini MuniciSDOLW\ (7$   PDLQO\ IRU WUDIÀF FRQJHVWLRQ
reasons. Increased reliance on public transport
is also an imperative of low carbon developPHQW LQ JHQHUDO DQG SDUWLFXODUO\ FLWLHV VWULYLQJ
to become low carbon cities.
There is a sense of paralysis in the city on this critical issue of improved public transport. Strong
OHDGHUVKLS LV QHHGHG WKH EDUULHUV QHHG WR EH
articulated and unlocked through interventions
DWWKHKLJKHVWSROLWLFDOOHYHO$KLJKOHYHOPXOWL
VWDNHKROGHU SDUWLFLSDWRU\ WUDQVSRUW VXPPLW LV
recommended as a way forward to address
the key issue of public transport systems for the
EHQHÀWRIDOOWKHFLWL]HQVRI'XUEDQ
The international perspective presented in
Chapter 4 highlighted a vast array of potential
LQWHUYHQWLRQV LQ WKH WUDQVSRUW VHFWRU UDQJLQJ
from the introduction of cycle paths to the promotion of tele-commuting. All should be considHUHGZLWKDYLHZWRÀQGLQJWKRVHPRVWDSSOLFDble to the local context and those likely to make
D VLJQLÀFDQW FRQWULEXWLRQ WR FDUERQ UHGXFWLRQ
The fundamental and most pressing question
for eThekwini Municipality presently is how to prioritise or how to identify the intervention that is
likely to have the greatest impact in reducing
emissions? Budgets are limited and the options
DUH RYHUZKHOPLQJ ERWK RI ZKLFK FDQ FRQWULEute to the paralysis described above.

Some guidance on prioritisation is provided in
D UHFHQW VWXG\ E\ 7KDPELUDQ DQG 'LDE  
who investigated interventions in the road transport sector in Durban using the Computer Program to Calculate Emissions from Road TransSRUWPRGHO *NDW]RÁLDVet al ZLWKDYLHZ
to identifying those interventions that would
simultaneously reduce air pollution and GHG
emissions. The various scenarios modeled for the
SDVVHQJHUYHKLFOHÁHHWLQFOXGHG
y 20% replacement of the older petrol vehicles
with newer petrol vehicles that are Euro 2
and 3 compliant;
y 20% replacement of the older petrol vehicles
with new diesel vehicles;
y 20% use of biodiesel as a fuel substitute;
y 20% reduction in vehicle kilometres travelled
(VKT).
Results showed that compared with the baseOLQH(XURDQG(XURFRPSOLDQWYHKLFOHVHPLWted more CO2DVZHOODVPRUHRIWKH¶WUDGLWLRQDO·DLUSROOXWDQWVVXFKDVVXOSKXUGLR[LGH 622).
The introduction of diesel vehicles and the use
of biofuels resulted in a decrease in GHG emisVLRQV EXW LQFUHDVHG ¶WUDGLWLRQDO· DLU SROOXWDQWV
The scenario that allowed for a reduction in VKT
produced a simultaneous reduction in GHGs
DQGDLUSROOXWDQWVWKXVUHDOLVLQJVXEVWDQWLDOFR
EHQHÀWV 7KDPELUDQDQG'LDE 
:LWK UHJDUG WR WKH KHDY\GXW\ YHKLFOHV WKH
VDPH VWXG\ FRQFOXGHG WKDW VLJQLÀFDQW UHGXFtions in air pollution and GHG emissions could
be achieved by reducing VKT. For a 20% reduction in VKT in the heavy-duty and passenger veKLFOHVDQGUHGXFWLRQVLQ&22 emissions
were achieved respectively.
These model results assist in prioritising interventions and point to the following;
y The road freight sector is the top priority
WDUJHWZLWKDUHGXFWLRQLQ9.7EHLQJWKH
main goal. This sector also offers the greatHVWSRWHQWLDOIRUDFKLHYLQJFREHQHÀWVVXFK
DVUHGXFHGDLUSROOXWLRQUHGXFHGWUDIÀF
FRQJHVWLRQUHGXFHGGDPDJHWRURDGVDQG
improved public health. The long-term solution is the replacement of a large proportion
of road freight by rail. In the short to mediXPWHUPDWWHQWLRQVKRXOGIRFXVRQDURDG
IUHLJKWWUDIÀFPDQDJHPHQWV\VWHPZLWKD
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YLHZWRUHGXFLQJLQHIÀFLHQFLHV +XOOet al
2008). Chapman (2007) gives many examSOHVRIKRZHIÀFLHQF\FDQEHLPSURYHG
such as the use of freight internet-based
systems to match up spare vehicle capacLW\DQGIUHLJKWQHHGVDQGUHGXFLQJ¶HPSW\·
WULSVE\ÀQGLQJUHWXUQORDGV
y 5HGXFLQJ9.7LQWKHSDVVHQJHUÁHHWVKRXOG
be the second point of intervention. This can
be achieved through education awareness
SURJUDPPHVRIIHULQJLQFHQWLYHVIRUFDU
SRROLQJLQWURGXFLQJSHQDOWLHVIRUVLQJOHGULY-

er vehicles and forming strategic partnerships with business to assist in reducing VKT.
$ÀQDOREVHUYDWLRQUHOHYDQWWRWKHWUDQVSRUWVHFtor and based on interviews conducted with city
RIÀFLDOVLVWKDWWKHH7KHNZLQL7UDQVSRUW$XWKRULW\
has relatively few strategic linkages with other
key departments engaged in climate change
activities. Improved co-ordination between relevant departments and support for eThekwini
Transport Authority is important if the critical role
of the transport sector is to be realised.

Key Lessons:
y The transport sector is pivotal to the transition to a low carbon city.
y 7KHUHLVDSDUDO\VLVLQWKHFLW\RQWKHFULWLFDOLVVXHRISXEOLFWUDQVSRUW$KLJKOHYHO
PXOWLVWDNHKROGHUSDUWLFLSDWRU\WUDQVSRUWVXPPLWLVUHFRPPHQGHGWRDGGUHVVWKLV
issue.
y The top priority for intervention is to reduce the vehicle kilometres travelled in the
URDGIUHLJKWVHFWRU,QWKHORQJWHUPDVKLIWWRUDLOLVWKHVROXWLRQDQGLQWKHVKRUWWR
PHGLXPWHUPDWWHQWLRQVKRXOGIRFXVRQDURDGIUHLJKWWUDIÀFPDQDJHPHQWV\VWHP
y $UHGXFWLRQLQYHKLFOHNLORPHWUHVWUDYHOOHGLQWKHSDVVHQJHUÁHHWVKRXOGDOVREHWDUgeted through education awareness programmes.

OPPORTUNITIES

IN

WATER

AND

SANITATION

In terms of the water supply system’s contribuWLRQWRWKHFLW\·VFDUERQIRRWSULQWWKHJUHDWHVW
contribution is through the use of electricity. This
WUDQVODWHV WR D YDOXH RI  N:KNO RI SRWDEOH
water (Friedrich et alD ,IWKHORVVRIRI
water in the distribution system is taken into acFRXQWWKHHQHUJ\ÀJXUHLQFUHDVHVWRN:K
kl. The energy required relates to the length
of the distribution network (14 600km) and the
topography that results in frequent changes in
elevation within the network. On the wastewaWHU FROOHFWLRQ VLGH HQHUJ\ FRQVXPSWLRQ LV 
N:KNORIZDVWHZDWHUPRYHGLQWKHV\VWHP
7KHFRQVXPSWLRQRIZDWHUZKLFKWKHQWUDQVODWHVLQWR
wastewater discharge (which has the highest ecoORJLFDOIRRWSULQW LQFUHDVHVZLWKKRXVHKROGLQFRPH
7KH FDUERQ IRRWSULQW RI HDFK RI ÀYH SURFHVVHV
in the municipal water supply and sanitation sysWHP LHSURGXFWLRQRISRWDEOHZDWHUGLVWULEXWLRQRISRWDEOHZDWHUFROOHFWLRQRIZDVWHZDWHU

WUHDWPHQWRIZDVWHZDWHUDQGUHF\FOLQJ LVKLJKHVW IRU WKH  WUHDWPHQW RI ZDVWHZDWHU IROORZHG
by the distribution of potable water and then
the collection of wastewater (Friedrich et al
E  5HF\FOLQJ KDV WKH ORZHVW VFRUH LPSO\ing that recycling wastewater is a better option
than treating raw water. Supplying industries
close to wastewater treatment plants with recycled water would be an appropriate carbon
reduction response.
7KH 'XUEDQ ZDVWHZDWHU UHF\FOLQJ SODQW FRPPLVVLRQHG LQ  LV WKH ÀUVW RI LWV NLQG LQ 6RXWK
Africa (Friedrich et alD 7KHSODQWZKLFK
LVORFDWHGDGMDFHQWWRWKH6RXWKHUQ::7:KDV
a capacity of 40 Ml/day. It produces industrial
grade water from treated sewage which is used
E\ DQ DGMDFHQW SDSHU PLOO DQG RLO UHÀQHU\ UHducing the demand for potable water in the
municipality.
Recommendations to reduce carbon emisVLRQVIURPWKHZDWHUVHFWRUPDQ\RIZKLFKDUH
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DOUHDG\ EHLQJ DGGUHVVHG DQG KHQFH VKRXOG
be viewed as endorsement of actions and as a
means to garner further political and public supSRUWIRUWKHVHLQLWLDWLYHVDUHDVIROORZV
Address water losses
:DWHUORVVHVLQWKHGLVWULEXWLRQRISRWDEOHZDWHU
have a high environmental burden in addition
WR ÀQDQFLDO LPSOLFDWLRQV 7KLV VKRXOG EH WKHÀUVW
and most important step in reducing GHG emissions. Taking into account the high-proportion
RI XQDFFRXQWHG ZDWHU HJ GXH WR OHDNDJH
LOOHJDOFRQQHFWLRQVHWF UHGXFLQJVXSSOLHUGHmand will have the highest environmental and
ÀQDQFLDO LPSURYHPHQW LPSDFW ZLWKRXW QHJDtively affecting the quality of the supply.
Address consumer demand
Consumer demand should also be addressed
through water-saving devices and local by-laws
or restrictions.
Promote safe, onsite sanitation
:DVWHZDWHU WUHDWPHQW SODQWV ZKLFK KDYH DFWLYDWHG VOXGJH XQLWV KDYH D KLJK LPSDFW RQ
GHG emissions due to their energy requirements.
7KHUHIRUHZKHUHDSSURSULDWHVDIHRQVLWHVDQLWDtion should be promoted because it has environmental advantages in terms of energy requirements (collection and secondary treatment are
not necessary) and sustainability.
Revert to anaerobic digestion technology
The aerobic waste water treatment processes
XVHG DW PRVW PXQLFLSDO ::7:V DUH HQHUJ\LQWHQVLYHFRQVXPLQJODUJHDPRXQWVRIHOHFWULFLW\
to drive the activated sludge process. Anaerobic digesters have much lower energy requirePHQWV ZKLFK LV ZK\ DOO ODUJHU PXQLFLSDOLWLHV LQ
6RXWK $IULFD LQFOXGLQJ H7KHNZLQL 0XQLFLSDOLW\
DUH UHIXUELVKLQJ WKHLU ::7:V DQG UHWXUQLQJ WR
anaerobic digestion technology. Anaerobic diJHVWHUVZKHQPDQDJHGFRUUHFWO\SURGXFHVLJQLÀFDQWTXDQWLWLHVRIELRJDVZKLFKFDQEHXVHG
to generate electricity (see next Section).
Investigate ozonation technology
Ozonation is viewed as a clean technology for
WKH GLVLQIHFWLQJ RI ZDWHU KRZHYHU GXH WR LWV
relatively high-energy requirements it has a high
HQYLURQPHQWDO EXUGHQ 7KH HIÀFLHQF\ RI WKH
process itself is another issue to be investigated.

23

Treat all water supplied for households to drinking water standards
,Q JHQHUDO LQ GHYHORSLQJ FRXQWULHV WKH HQYLronmental burden of providing partially-treated
water together with bottled water are high and
this method of supplying safe water should not
EHHQFRXUDJHG,QRWKHUZRUGVLWLVPRUHEHQHÀFLDO HQYLURQPHQWDOO\ WR WUHDW DOO WKH ZDWHU
supplied for households to drinking water standards.
The environmental costs of supplying water that
LVQRWSURSHUO\WUHDWHGDUHKLJKDGGLQJWRWKH
KHDOWK FRVWV DQG LW ZLOO DIIHFW PRVWO\ WKH SRRU
since they are more likely to be in a position
where access to bottled water does not exist
DIIRUGDELOLW\GLVWULEXWLRQHWF 
OPPORTUNITIES

IN

SOLID WASTE

The solid waste sector is one where there are
many opportunities to mitigate GHG emissions
and to generate employment opportunities at
the same time.
WASTE AVOIDANCE

AND

RECYCLING

There are many current initiatives underway
LQ H7KHNZLQL 0XQLFLSDOLW\ VHH &KDSWHU   EXW
waste recovery should continue to be practised
and promoted and expanded through education awareness programmes emphasising the
EHQHÀWVRIZDVWHUHFRYHU\>VHH%R[@
Further opportunities for waste avoidance and
recycling and hence a reduction in GHG emissions in the solid waste sector in eThekwini Municipality are as follows:
Promote E-waste recovery
7KH (:DVWH $VVRFLDWLRQ RI 6RXWK $IULFD (:$6$  D QRQSURÀW RUJDQLVDWLRQ LV GULYLQJ WKH UHFRYHU\DQGUHF\FOLQJRIHZDVWHVXSSRUWHGE\
the Information Technology Association. Comprising all formal Information and CommunicaWLRQ7HFKQRORJ\ ,&7 LQGXVWU\SOD\HUVWKH,7$·V
membership represents 85% all ICT hardware
and software sold in the country. Recovery and
recycling of e-waste will be achieved by the
levying of an Advanced Recycling Fee. The process of establishing the required infrastructure to
implement this is at an advanced stage23.

http:www.ewasa.org
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%R[ %HQHÀWVRI:DVWH5HFRYHU\
y 3ODVWLFVUHFRYHU\UHGXFHVHPLVVLRQVUHODWHGWRWKHUHÀQLQJRIIRVVLOIXHOVIURPZKLFK
plastics are derived.
y Production of any type of paper involves the capture of carbon through the growth
of trees used as raw material. Approximately 30% less energy is required to produce
good- quality recycled paper than to produce virgin paper.
y 5HFRYHUHGPHWDOVZKHWKHUIHUURXVRUQRQIHUURXVPD\EHUHVPHOWHGZLWKVXEVWDQtial energy savings.
y Glass re-smelted saves substantial energy.
y Opportunities for job creation.

6WDUWLQJ ZLWK WKH PXQLFLSDOLW\ SURFXUHPHQW
policies should state that hardware should be
SXUFKDVHGRQO\IURPPHPEHUVRI(:$6$WRHQsure that its recovery and recycling is assured.
6LPLODUO\ HOHFWURQLF KDUGZDUH VKRXOG QRW EH
GLVSRVHG RI H[FHSW WR (:$6$DFFUHGLWHG UHcyclers24. A similar policy should be promoted
WKURXJKLQGXVWULDOFRPPHUFLDODQGHGXFDWLRQDO
organisations in the city.
Promote green procurement policies
7KH XVH RI SDSHU ZLWK JXDUDQWHHG UHF\FOHG Àbre content should be written into municipal
procurement policy and procedures.
Promote cleaner production processes
&OHDQHU SURGXFWLRQ LQ LQGXVWU\ VXSSRUWHG
WKURXJK WKH IRUPDWLRQ RI :DVWH 0LQLPLVDWLRQ
Clubs25 ZLOO VLJQLÀFDQWO\ UHGXFH ZDVWDJH DQG
WKHTXDQWLWLHVRIZDVWHJRLQJWRODQGÀOO7KLVUHquires the commitment of industry and will need
WREHGULYHQE\DFKDPSLRQZKHWKHUWKLVLVDQ
RUJDQLVDWLRQ RU DQ LQGLYLGXDO ZLWK VWURQJ VXSport from the municipality.
Promote waste exchanges
Industry and municipalities can implement
ZDVWHH[FKDQJHVLQZKLFKZDVWHSURGXFWVIURP
one industrial process may be used as feedVWRFNIRUDQRWKHUSURFHVVE\DGLIIHUHQWLQGXVWU\
WKXVUHGXFLQJPDWHULDOVHQWWRODQGÀOO HVSHFLDOO\
chemical wastes). Such initiatives have been
RSHUDWLQJ VXFFHVVIXOO\ LQ &DSH 7RZQ EXW DUH
highly dependent on being driven by a champion.

24
25

MECHANICAL BIOLOGICAL TREATMENT
WASTE-TO-ENERGY SYSTEMS

INCORPORATING

0HFKDQLFDO %LRORJLFDO 7UHDWPHQW DV ZHOO DV
waste-to-energy systems and combined heat
DQG SRZHU &+3  WHFKQRORJLHV DUH UHODWLYHO\
QHZ LQ 6RXWK $IULFD DOWKRXJK IDLUO\ SRSXODU LQ
Europe as options aimed at the reduction of the
carbon emissions from the waste sector. Mechanical Biological Treatment aims to pre-treat
municipal solid wastes prior to disposal to reduce
YROXPHVRIZDVWHVHQWWRODQGÀOOVDQGWRUHGXFH
emissions from organic material. Pre-treatment
consists of appropriate Mechanical and/or Biological Treatment technologies (see Box 5.3).
Mechanical treatment sorts the waste and separates the organic fraction for biodegradation.
Biological treatment can be aerobic or anaerobic and wet or dry (see Box 5.3). Although dry
anaerobic technology is in the very early stages
RI GHYHORSPHQW ZRUOGZLGH LW ZRXOG VHHP WR
EHYHU\DSSURSULDWHIRUDZDWHUGHÀFLWFRXQWU\
such as South Africa. Some processes use agriFXOWXUDOZDVWHVXFKDVFKLFNHQOLWWHUZKLOHRWKHUV
process the biodegradable organic fraction extracted from municipal waste streams by Materials Recovery Facilities in Mechanical Biological
Treatment processes. Initial indications are that
this is a technology of the future.
Mechanical Biological Treatment technologies
require a high degree of management. TechQLFDOO\ WKH SURFHVVHV DUH PRUH FRPSOLFDWHG
WKDQ ODQGÀOO GLVSRVDO DQG H7KHNZLQL 0XQLFLSDOity would have to ensure that the operator of
VXFKDSODQWLVWHFKQLFDOO\FRPSHWHQWWKHSODQW

E-Waste Association of South Africa: www.ewasa.org
National Cleaner Production Centre: www.ncpc.co.za
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Box 5.3:

Mechanical Biological Treatment

Mechanical treatment begins with pre-sorting and recovery of recyclable fractions
from the waste stream at a Materials Recovery Facility to reduce the need for extracting and processing virgin materials. Separating out the organic fraction of the waste
VWUHDPIRUELRGHJUDGDWLRQLVDOVRQHFHVVDU\WRWKHQDSSO\HLWKHUDHURELFRUDQDHURELF
and wet or dry biological treatment.
Biological Treatment can be low-technology aerobic biodegradation (in the presence
of oxygen) of the organic fraction of waste and could range from composting at source
at household level to a larger scale regionalised operation. Aerobic biodegradation
FRXOGDOVRLQYROYHPRUHFRPSOLFDWHGHQFORVHGV\VWHPVZKHUHWKHUHLVDKLJKGHJUHH
RIDXWRPDWLRQIXOOSURFHVVFRQWURODQGFRPSOH[WHFKQRORJLHVDQGPD\EHFDUULHGRXW
under ‘wet’ or ‘dry’ conditions. Anaerobic biodegradation (in the absence of oxygen)
FRXOGDOVREHXVHGXVXDOO\LQFRPELQDWLRQZLWKLQYHVVHO HQFORVHG DHURELFELRORJLFDO
degradation. These combinations represent the most advanced Mechanical Biological Treatment technologies.
Mechanical Biological Treatment options may also include the production of refusederived fuel and conversion of waste gas to electricity. The residual material left after
processing according to Mechanical Biological Treatment principles is greatly reduced
LHRIWKHRULJLQDOPDVVZKLFKFDQWKHQEHGLVSRVHGRILQDODQGÀOO
%HQHÀWVDUHDVIROORZV
y Energy recovery from anaerobic digesters is in the form of methane which can then
be used to produce electricity.
y Soil ameliorant/cover material: Anaerobic digestate from the anaerobic digesters is
dried and milled for use as a soil ameliorant.

is well managed and would have to mount an
awareness-raising and education campaign to
drive the separation of waste at source. The feasibility of Mechanical Biological Treatment options
LV XQGHU LQYHVWLJDWLRQ DW WKH 0DULDQQKLOO /DQGÀOO
as reported in Chapter 2.
CARBON

SEQUESTRATION

– CO2

FERTILISER

Methane gas (either natural gas or that from
anaerobic biodegradation processes) may be
utilised in carbon sequestration (also known as
CO2 fertiliser projects. This is common practice
LQWKH(8SDUWLFXODUO\LQWKH1HWKHUODQGVZKHUH
gas-powered cogeneration systems provide
electricity and heat for greenhouses. CO2 derived from the exhaust gas serves as a fertiliser
for the crop. Excess electricity can be supplied

WRWKHSXEOLFJULGWKXVJHQHUDWLQJLQFRPH
BIOFUELS
7KH XVH RI ELRIXHOV GHÀQHG DV IXHOV GHULYHG
from biological matter reduces GHG emissions
from fossil fuels. The following opportunities
exist:
y Bio-ethanol is an alcohol made by fermenting the sugar components of plant material
and is derived mostly from sugar and starch
crops but also from non-food cellulosic
ELRPDVVVXFKDVWUHHVDQGJUDVV(WKDQRO
FDQEHXVHGGLUHFWO\DVDIXHOIRUYHKLFOHVRU
PRUHFRPPRQO\DVDQDGGLWLYHWRSHWUROWR
increase the octane rating and improve ve-
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hicle emissions. Bio-ethanol is not commonly
used in South Africa but is widely used in the
US and in Brazil. In the eThekwini MunicipalLW\WKHUHDUHVLJQLÀFDQWLPSURYHPHQWVWKDW
can be made within the sugar and related
industries pertaining to the use of biofuels
WRUHGXFH*+*HPLVVLRQV:DVWHVIURP
VXJDUUHÀQHU\E\SURGXFWVKDYHORQJEHHQ
used for the production of ethanol from the
fermentation of molasses. Ethanol in itself
could be used as a fuel additive for vehicles. The ethanol production process leaves
DUHVLGXHYLQHVVHZKLFKLVULFKLQQLWURJHQ
SKRVSKRURXVDQGSRWDVVLXPEXWLVW\SLFDOO\
GLVSRVHGRIWRODQGIDUPLQJWKXVORVLQJWKH
valuable phosphorous content and posing
a potential pollution threat from leachate
and GHG emissions. There is a worldwide
VKRUWDJHRISKRVSKRURXVDPDFURQXWULent essential for plant growth. It is recommended that the vinesse be anaerobically
digested further under controlled conditions
to harvest the methane gas. Electricity could
EHJHQHUDWHGRUWKHJDVFRXOGEHEXUQHG
for process heat. The solid residue can then
be used as a fertiliser.
Ethanol from cane sugar is also used to
produce phthalates for the manufacture
of plastics in eThekwini Municipality. A
by-product of this process is glycerol from
which soaps can be made. There is a surfeit
RIJO\FHUROIRUVRDSPDNLQJKRZHYHUDQG
therefore its marketability is low. A recomPHQGHGDOWHUQDWLYHDJDLQLVWRUHFRYHU
the energy from the glycerol by anaerobic
digestion that yields energy-rich methane
which can be utilised for heat and/or power
generation.
y Biodiesel is the combustible fraction extracted from oil seeds and vegetable matter
HJMDWURSKDVHHGV DQLPDOIDWVRUUHF\FOHG
greases. The pressed crude oil is treated with
solvents to separate the fuel oil fraction from
the fatty acid glycerol fraction. The biodiesel
can be used directly as a fuel for vehicles or
as a diesel additive to reduce levels of parWLFXODWHVFDUERQPRQR[LGHDQGK\GURFDUERQVIURPGLHVHOSRZHUHGYHKLFOHV%LRGLHVHO
DOWKRXJKQRWFRPPRQO\XVHGLQ6RXWK$IULFD
is the most common biofuel in Europe.

26

The by-product of the biodiesel process is
glycerol which offers a further opportunity for
energy recovery in that it can be anaerobiFDOO\GLJHVWHGWRSURGXFHPHWKDQHDIXHO
for heating or for electricity production from
a suitable gas engine. This should be considered in the eThekwini Municipality context
as well.
A cautionary note is expressed here in
respect of species that may be introduced.
*LYHQ'XUEDQ·VVXEWURSLFDOFOLPDWHVRPH
species may be potentially invasive. Their
XVHPXVWEHSUHFHGHGE\ÀHOGWULDOVWRWHVW
their invasiveness.
COMPOSTING
Vermiculture can also be considered as a suitable system for individual households and restaurants in eThekwini Municipality26. A worm
IDUPRUZRUPHU\LVDFRVWHIIHFWLYHDQGHIÀFLHQW
method to compost vegetable wastes. Rapidly
breeding earthworms digest organic wastes to
form a rich organic soil conditioner (vermicomSRVW  DV ZHOO DV D OLTXLG IHUWLOLVHU FDOOHG ¶ZRUP
tea’ or plantonic that can greatly enhance
plant growth.
OTHER OPTIONS
y Incineration
Incineration of the waste stream under controlled conditions in purpose-built incinerators with the use of necessary gas-scrubbing
devices allows the use of heat energy to
produce electricity by means of steam turELQHV+RZHYHUWKHLPSODFDEOHRSSRVLWLRQ
to incineration of the ‘green lobby group’
in the eThekwini Municipality makes this a
doubtful option.
y Refuse Derived Fuel
Refuse derived fuel is produced by processing the waste stream to extract the more
FRPEXVWLEOHIUDFWLRQVZKLFKDUHSHOOHWLVHG
EULTXHWWHGRUFRQYHUWHGLQWR´ÁXIIµIRUEXUQing under controlled conditions in purposeEXLOWLQFLQHUDWRUV O\PRYLQJKHDUWKURWDU\
NLOQRUÁXLGLVHGEHGW\SHLQFLQHUDWRUV ,QWKLV
ZD\HQHUJ\LVUHFRYHUHGDQGXVHGWRUDLVH
steam to produce electricity. The process

Wizzard Worms www.wizzardworms.co.za
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heat from the generation of electricity or the
heat generated by aerobic biodegradation
processes can be utlised to dry the combustible fraction.
y Co-incineration of tyres in cement kilns
A new national policy27 has recently been
SXEOLVKHGRQWKHFRLQFLQHUDWLRQRIZDVWH
HJZDVWHW\UHVDVDIRVVLOIXHOVXEVWLWXWH
in cement kilns. The closest cement kiln to
eThekwini Municipality is at Simuma to the
south of Durban. eThekwini Municipality has
recognised this option28 as a way to deal

27

28

ZLWKWKHGLIÀFXOWW\UHZDVWHVWUHDPKRZHYHU
transport logistics will have to be considered.
CONCLUDING REMARKS
:KLOHH7KHNZLQL0XQLFLSDOLW\KDVPDQ\FOLPDWH
FKDQJH LQLWLDWLYHV SDUWLFXODUO\ LQ WKH HQHUJ\
ZDWHU DQG VDQLWDWLRQ DQG VROLG ZDVWH VHFWRUV
this chapter focused on identifying additional
opportunities that could contribute to the mitigation of GHGs.

Govt Notice 777 National Policy On Thermal Treatment Of General And Hazardous Waste in terms of National Environmental Management: Waste Act, 2008 (Act 59 Of
2008)
http://www.durban.gov.za/durban/services/cleansing/environmental-education/recycling/waste-minimisation-and-recycling/tyres
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The trend is towards integration of mitigation and adaptation
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building resilience and risk reduction
INTRODUCTION
Notwithstanding global and local efforts to
PLWLJDWH *+* HPLVVLRQV JOREDO HPLVVLRQV DUH
unlikely to decline at the rate and magnitude
QHFHVVDU\ WR SUHYHQW FOLPDWH FKDQJH 7KXV
it is likely that adaptation to both changes in
mean climate and increased climate variabilLW\ZLOOEHQHFHVVDU\WRUHGXFHYXOQHUDELOLW\ORVV
of life and livelihoods.
South Africa is particularly vulnerable to the
GHYDVWDWLQJ LPSDFWV RI FOLPDWH FKDQJH :DWHU GLVHDVH IRRG VHFXULW\ DQG HQYLURQPHQWDO
PLJUDWLRQKDYHEHHQLGHQWLÀHGDVVRPHRIWKH
main areas where climate change will exacerbate existing development challenges. For
'XUEDQ SURMHFWHG FKDQJHV LQ FOLPDWH KDYH
been modeled (Naidu et al   DQG ZHUH
SUHVHQWHGLQ&KDSWHU*LYHQVXFKSURMHFWLRQV
a range of impacts arise: increases in vectorborne diseases; increase in the frequency and
LQWHQVLW\RIÁRRGVDQGGURXJKWVH[WLQFWLRQDQG
changes in the geographical distribution of
plants and animals; increased infrastructure
damage; increased erosion of coastal areas;
decreased food security; decreased water
availability; and increased heat stress (HounVRPHDQG,\HU 7KHVHLPSDFWVFDQUHVXOW
in a number of additional knock-on effects on
the economy (e.g. decreases in tourism revenue; increased economic losses due to property damage) and other sectors of society (priPDULO\ ZDWHU KHDOWK DQG IRRG  ,W VKRXOG DOVR
be noted that some changes in climate might
have positive repercussions (e.g. increased
sugar cane yields).
7KXVFOLPDWHFKDQJHDQGFOLPDWHYDULDELOLW\DUH
two closely coupled stressors to which the city
ZLOOKDYHWRDGDSWLQDGGLWLRQWRPHHWLQJWKH

FKDOOHQJHV SUHVHQWHG E\ ZLGHVSUHDG SRYHUW\
LQHTXDOLW\XQHPSOR\PHQWVHUYLFHGHOLYHU\IRRG
LQVHFXULW\HQHUJ\LQVHFXULW\DQG+,9$,'6
This chapter begins by unpacking some of the
GHÀQLWLRQV XVHG RIWHQ LQWHUFKDQJHDEO\  ZKHQ
discussing climate change adaptation: e.g. reGXFLQJYXOQHUDELOLW\LQFUHDVLQJUHVLOLHQFHULVNUHGXFWLRQ FOLPDWHSURRÀQJ 7KLV LV IROORZHG E\ D
review of current approaches and frameworks
to climate change adaptation. It must be recognised at the outset that there are no ‘recipes’
for successful adaptation due to the complex
QDWXUH RI WKH XUEDQ V\VWHP WKH IDFW WKDW DGaptation interventions are necessarily site and
ORFDWLRQVSHFLÀF DQG WKDW GHFLVLRQV QHHG WR
EHPDGHLQWKHOLJKWRIVLJQLÀFDQWXQFHUWDLQWLHV
7KXV WKH UHYLHZ FRYHUV JXLGLQJ SULQFLSOHV IRU
developing adaptation strategies as opposed
WR VXJJHVWLQJ VSHFLÀF LQWHUYHQWLRQV +HUH WKH
common constraints to implementation of adaptation strategies are also listed.
EThekwini Municipality is advanced in its consideration and institutionalisation of climate
change adaptation. The evolution of this focus
DUHD LQ WKH FLW\ LV UHYLHZHG KLJKOLJKWLQJ ZKDW
KDVEHHQDFKLHYHGWRGDWHDQGWKHFKDOOHQJes faced.
The chapter concludes with a number of recommendations for the eThekwini Municipality to
consider when taking adaptation forward.
DEFINING CLIMATE CHANGE ADAPTATION, RESILIENCE AND RISK REDUCTION
Adaptation in its broadest sense refers to any
FKDQJHV RU DGMXVWPHQWV LQ HFRORJLFDO VRFLDO
and/or economic systems in response to actual
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or anticipated climate change effects and imSDFWV ,3&&   $GDSWDWLRQ WKHUHIRUH HQFRPSDVVHV DOO LQLWLDWLYHV SURFHVVHV SUDFWLFHV
and structures put in place to moderate or offset
potential impacts and reduce the vulnerabilities
of systems (regions and communities) to climate
FKDQJHDQGYDULDELOLW\ ,3&& 

y Resilience: is the ability of a system to
ZLWKVWDQGUHERXQGRUUHFRYHUIURPVWUHVVHV
including those which are as a result of climate change.
y Adaptive capacity: refers to the ability of a
system to both prepare for and respond to
climate change effects.

In order to develop appropriate adaptation
strategies it is necessary to understand the characteristics of the system and how it is likely to respond to changes in climate. Here terms such as
YXOQHUDELOLW\UHVLOLHQFHDQGDGDSWLYHFDSDFLW\
DPRQJVWRWKHUVDUHRIWHQXVHG HJ6PLWet al
2000; Klein et al 7KHVHWHUPVDUHGHÀQHG
DVIROORZV ,3&&/HLFKHQNR 
y Vulnerability: is the degree to which human
or ecological systems are susceptible to
harm or damage from climate change. It is
a function both of the exposure to climate
change effects and the ability of the system
to respond to these stresses.

Both vulnerability and adaptive capacity are
unevenly distributed within regions and society
and are a function of the state of development
and infrastructure; access to economic resourcHVLQIRUPDWLRQDQGWHFKQRORJ\VNLOOOHYHOVDQG
SULRU VWUHVVHV ,3&&    ,Q SDUWLFXODU
marginalised communities who rely on natural
resources for their livelihoods are often most vulnerable to climate change impacts that affect
WKHVHUHVRXUFHV ,3&& 7KHW\SHRIFOLPDWLFHIIHFWFDQDOVRLQÁXHQFHDGDSWLYHFDSDFLW\
for example a system that can adapt well to
JUDGXDO FKDQJHV LQ WHPSHUDWXUH PD\ QRW UHVSRQGZHOOWRH[WUHPHHYHQWV ,3&& 

Key Lessons:
y Vulnerability: is the degree to which human or ecological systems are susceptible to
harm or damage from climate change. It is a function both of the exposure to climate
change effects and the ability of the system to respond to these stresses.
y Resilience:LVWKHDELOLW\RIDV\VWHPWRZLWKVWDQGUHERXQGRUUHFRYHUIURPVWUHVVHVLQcluding those which are as a result of climate change.
y Adaptive capacity: refers to the ability of a system to both prepare for and respond to
climate change effects.

CHARACTERISING TYPES

OF

ADAPTATION

Adaptation approaches and interventions can
be characterised in a number of different ways.
$FWLYLWLHVPD\EHGLIIHUHQWLDWHGEDVHGRQ ,3&&
2010; Adger et al 
y purposefulness (e.g. autonomous or
planned);
y timing (e.g. anticipatory or reactive);
y temporal dimension (e.g. short term or
ORQJHUWHUPVWUDWHJLF 
y VSDWLDOVFDOH ORFDOUHJLRQDOQDWLRQDO 
y VHFWRU HJZDWHUDJULFXOWXUHWRXULVP
health etc.);
y IXQFWLRQ HJSURWHFWSUHYHQWFKDQJH

y IRUP HJSK\VLFDOWHFKQRORJLFDOLQYHVWPHQWUHJXODWRU\PDUNHW 
y DFWRU HJJRYHUQPHQWSULYDWHVHFWRU
LQWHUQDWLRQDOGRQRUVQRQJRYHUQPHQWDO
RUJDQLVDWLRQV 1*2V ORFDOFRPPXQLWLHV
individuals); and
y SHUIRUPDQFH HJFRVWHIÀFLHQF\HIIHFtiveness).
One such characterisation approach is depicted in Figure 6.1. Here adaptation interventions
DUHFODVVLÀHGDFFRUGLQJWRWKHV\VWHPV QDWXUDO
vsKXPDQ WLPLQJRILQWHUYHQWLRQV DQWLFLSDWRU\
vs reactive) and the actors (government vs individuals).
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Reactive

Private

y Changes in length of growing season
y Changes in eccosystem composition
y Wetland migration
y Purchase of insurance
y Construction of house on stilts
y Redesign of oil-rigs

y Changes in farm practices
y Changes in insurance premiums
y Purchase of air-conditioning

Public

HUMAN SYSTEMS

NATURAL
SYSTEMS

Anticipatory

y Early-warning systems
y New building codes, design standards
y Incentives for relocation

y Compensatory payments, subsidies
y Enforcement of building codes
y Beach nourishment

Figure 6.1: Classification system for climate change adaptation interventions (Klein, 1999 in IPCC, 2001)
,Q QDWXUDO V\VWHPV FKDQJHV LQ UHVSRQVH WR FOLmate change are by their nature reactive and
autonomous or self-directed. In human systems
there is scope for anticipatory or proactive adDSWDWLRQDFWLYLWLHVWKDWDUHSODQQHGZKLFKFRQsist of proactive measures taken against changes usually before the impacts associated with
such changes are observed. These may occur
autonomously by private actors taking action
or may be precipitated by government policy
decisions and interventions (Klein et al  
These include increasing the robustness of infrastructural designs and enhancing the adaptive capacity of natural systems in the city (e.g.
through developing natural eco-corridors and
by creating awareness). If no planning is done
IRUFOLPDWHFKDQJHHIIHFWVKXPDQV\VWHPVZLOO
VWLOODGDSWWKURXJKUHDFWLYHVWUDWHJLHVDOWKRXJK
it is likely that costs will be higher and options limLWHGWRHPHUJHQF\UHVSRQVHVGLVDVWHUUHFRYHU\
DQGPLJUDWLRQ ,3&& $FRQVHTXHQFHRI
poor planning for climate change may also be
energy-intensive mal-adaptations (e.g. pumped
GUDLQDJH RU GHVDOLQDWLRQ  RU ORFNLQ WR VSHFLÀF
WHFKQRORJLHV 'DZVRQ 

strategies and frameworks that vary in complexity. The Economics of Climate Adaptation (ECA)
ZRUNLQJ JURXS IRU H[DPSOH SURYLGHV D VLPSOH
framework for assessing and addressing climate
ULVNVZKLFKFRQVLVWVRIÀYHVWHSV (&$ DV
shown in Figure 6.2. Mukheibir and Ziervogel
(2007) have developed a ten-step approach
to developing a Municipal Adaptation StratHJ\ ,Q FRQWUDVW 'DZVRQ   KDV GHYLVHG D
comprehensive framework that considers climate impacts and adaptation together with
mitigation and broader sustainability (Fig. 6.3).
Although these frameworks differ in complexity
DQGVFRSHWKHUHDUHDQXPEHURIIHDWXUHVDQG
steps involved that are common.
Common to these approaches are the followLQJ ÀYH EURDG DFWLYLWLHV WKDW DUH H[SORUHG LQ
more detail below:
y Identifying climate risks and vulnerabilities.
y Identifying available adaptation options and
interventions.
y Prioritising actions.
y Implementation of prioritised actions.
y Monitoring and review.

ADAPTATION FRAMEWORKS, STRATEGIES
AND INTERVENTIONS

AND

$W SUHVHQW D FRQVROLGDWHG DQG FRRUGLQDWHG
approach to municipal level adaptation is still
ODFNLQJ 0XNKHLELU DQG =LHUYRJHO   +RZHYHU WKHUH DUH PDQ\ H[DPSOHV RI DGDSWDWLRQ

7KHÀUVWVWHSLQGHYHORSLQJDQDSSURSULDWHPXnicipal level adaptation strategy is to identify
climate change risks and vulnerable areas and
populations. This also includes understanding

STEP 1: IDENTIFICATION OF CLIMATE CHANGE RISKS
VULNERABLE AREAS AND POPULATIONS
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Measure success
to incorporate
lessons learned
as inputs in next
climate risk
decision cycle

Implement a
portfolio of
responses
considering
barriers and
feasibility

Identify most
relevant
hazards, areas
and populations
most at risk

1

Where and
from what are
we at risk?

What are the
outcomes and
lessons?

5

How do we
execute?

TOTAL
CLIMATE RISK
MANAGEMENT

4

How could
we respond?

2

Calculate the
expected loss
across multiple
climate scenarios
to assess
uncertainty

What is the
magnitude
of the
expected
loss?

3

Build a balanced portfolio
of responses with detailed
cost/benefit assessments
Figure 6.2: A framework for assessing and addressing climate risks (Source: ECA, 2009)
what drives or shapes vulnerability to risks (Bulkeley et al  6LSSHO DQG -HQVVHQ  6XOOLYDQDQG:DOVK 
Mukheibir and Ziervogel (2007) suggest the following activities at the municipal level in the
6RXWK$IULFDQFRQWH[WZKLFKQRWRQO\IRFXVRQ
climate risks but also on existing vulnerabilities
and development priorities:
y Assessment of current climate trends and
down-scaled future climate projections for
the region.
y $VVHVVPHQWRIFOLPDWHYXOQHUDELOLW\ZKLFK
includes identifying current sectoral and
cross-sectoral vulnerabilities based on current climate variability risks and trends; identifying future potential vulnerabilities based
on future projected climate risks.
y Development of local climate vulnerability
maps based on the above using GIS and
other tools.
y ,GHQWLÀFDWLRQRIYXOQHUDELOLW\KRWVSRWVE\FRQsidering and overlaying other development
priorities contained in current development

SODQV HJ,'3V6')VRWKHUVWUDWHJLFSODQV 
The ECA (2009) takes this analysis a step further
by quantifying the expected damage and loss
in terms of costs under different climate scenarios.
STEP 2: IDENTIFICATION

OF

AVAILABLE INTERVENTIONS

*LYHQWKHGLYHUVLW\RIFOLPDWHFKDQJHLPSDFWV
and the unique characteristics of the regions
DQGFRPPXQLWLHVLPSDFWHGXSRQWKHUDQJHRI
activities that can be taken up under the adDSWDWLRQEDQQHUDUHPDQ\DQGYDULHG 3HOOLQJ
2003; de Sherbinin et al  :LOEDQNV et al
 5RPHUR/DQNDR   ,W LV QRW SUDFWLFDO
to list all possible adaptation interventions here.
,QVWHDG H[DPSOHV DUH JLYHQ RI YDULRXV PRGHV
of adaptation as characterised by Dawson
(2007):
y Engineering infrastructure: (e.g. ensuring
EULGJHVURDGVDQGEXLOGLQJVFDQZLWKVWDQG
ÁRRGV 
y Increasing the resilience of natural systems
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feedbacks

Urban scenarios and simulation:
y governance and vulnerability
y values
y economy
y land use
y climate change
y biogeophysical processes, etc.

Tiered modeling
and analysis

Data
storage

Gobal/regional scenarios
and simulation:
y socio-economics
y climate change

GHG emissions
y transport
y buildings
y industry
y energy, etc.

Supra-urban interactions
y embedded energy
y material and resource flows
y waste, etc.

feedbacks

Climate impacts
y heat island
y flooding
y water resources
y windstorm
y air quality
y health and disease
y ecology, etc.

Monitoring

Visualisations and integrated
assessment of:
y development/policy scenarios
y adaptation and mitigation
y robustness to uncertain futures
y sustainability and vulnerability

The urban system

options
implementation

Participative decision processes

Figure 6.3: Framework for integrated urban analysis, which is characterised by a continuous cycle of monitoring, modeling, assessment and implementation (Source: Dawson, 2007)

y

y
y
y
y

HJUHVWRUDWLRQRIZHWODQGV +HUHHFRV\VWHPEDVHGDGDSWDWLRQZKLFKIRFXVHV
VSHFLÀFDOO\RQWKHUROHRIELRGLYHUVLW\DQG
HFRV\VWHPVVHUYLFHVLQDGDSWDWLRQPD\SURvide a useful approach (Secretariat of the
&RQYHQWLRQRQ%LRORJLFDO'LYHUVLW\ 
Reducing impacts in the built environPHQW HJUHWURÀWH[LVWLQJEXLOGLQJVVRDVWR
improve human comfort and reduce risks of
excessive heat).
Reducing vulnerability (e.g. education proJUDPPHVJRRGJRYHUQDQFH 
Risk transference (e.g. insurance).
Monitoring (e.g. remote-sensing).
Emergency and disaster management (e.g.

development of early-warning and climate
IRUHFDVWLQIRUPDWLRQ 6WHUQDQG(DVWHUOLQJ
1999); evacuation planning and disaster risk
management).
%\GHIDXOWDGDSWDWLRQUHVSRQVHVLQFLWLHVKDYH
usually clustered around ensuring more rigorous
EXLOGLQJDQGLQIUDVWUXFWXUHVWDQGDUGVDQGLGHQtifying land that is ‘vulnerable’ or at risk (Bartlett
et al 
This is because these activities are more in line with
H[LVWLQJ PXQLFLSDO IXQFWLRQV +RZHYHU WKHUH LV D
growing acknowledgement that it is not only such
areas and sectors of activity (e.g. technical issues)
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WKDWUHTXLUHDWWHQWLRQEXWWKDWDGDSWDWLRQHIIRUWV
should expand to identify and examine the social dimensions underlying and shaping risk (MoVHUDQG6DWWKHUWKZDLWH 
,QWKLVFRQWH[WFRPPXQLWLHVDQGKRXVHKROGV
have an important role to play in climate change
adaptation (e.g. households choosing to move
WR VDIHU VLWHV WR DYRLG ÁRRGLQJ DQG FRPPXQLty-based disaster response and preparedness
training). Reducing vulnerability also requires
modifying human behaviour both for wider
civic society and for managers guiding urban
DGDSWDWLRQ 7KH UROH RI QHWZRUNV SDUWQHUVKLSV
and effective engagement with communities
to enhance education is key. Here one needs
to caution against adopting an approach that
tries to change behaviour without appropriate
and ethical considerations of the communities
and individuals with whom one is engaging.
STEP 3: PRIORITISATION

OF

INTERVENTIONS

Once the risks and vulnerabilities have been asVHVVHGDQGDGDSWDWLRQLQWHUYHQWLRQVLGHQWLÀHG
it is necessary to prioritise these as resources for
implementation are almost always constrained.
The prioritisation and selection of interventions
VKRXOG EH FRQGXFWHG XVLQJ D GHIHQVLEOH WRRO
such as those offered under the umbrella of
Multi-Criteria Decision Analysis. Such tools provide guidance in the engagement of stakeKROGHUV WKH LGHQWLÀFDWLRQ RI FULWHULD VHWV IRU
DVVHVVPHQW TXDQWLÀFDWLRQ RI SHUIRUPDQFH RI
WKH LQWHUYHQWLRQV WUDGHRIIV DQG ZHLJKWLQJ EHtween criteria and the management of uncertainty. Following such a rigorous and defensible
GHFLVLRQDSSURDFKUDWKHUWKDQDQad hoc ratLQJRILQWHUYHQWLRQVDOORZVIRUGHFLVLRQVWKDWDUH
WUDQVSDUHQW UHSHDWDEOH DQG GHIHQVLEOH DQG
are likely to obtain the most buy-in from stakeholders.
STEP 4: IMPLEMENTATION

OF

PRIORITISED ACTIONS

Once the preferred interventions have been
VHOHFWHGWKHVHDUHLPSOHPHQWHGZLWKLQEXGJHW
and resource capacity constraints. This is a critical step as it is in the implementation phase that
most schemes fail. An implementation strategy
with clear accountability and time lines must be
developed.

STEP 5:ONGOING MONITORING

AND

REVIEW

$GDSWDWLRQLVQRWDQ¶HQGSRLQW·DVQRSDUW
RI WKH V\VWHP HFRORJLFDO VRFLDO HFRQRPLF  LV
VWDWLF 'DZVRQ 2QJRLQJPRQLWRULQJDQG
UHYLHZQRWRQO\RIWKHXSWDNHRUVXFFHVVRIDGDSWDWLRQDFWLRQVEXWDOVRWKHGRZQVFDOHGFOLmate projections and vulnerability assessments
WKDW XQGHUSLQ WKH VHOHFWHG LQWHUYHQWLRQV PXVW
be undertaken. This ‘continuous management’
improves the robustness of the overall adaptaWLRQVWUDWHJ\E\HQVXULQJWKDWDQ\XQDQWLFLSDWed negative effects are detected and correctHGWLPHRXVO\ 'DZVRQ 
BARRIERS

TO

EFFECTIVE ADAPTATION

There are many barriers to effective adaptation
that can hamper even the most well-thought
out and carefully designed adaptation stratHJ\ 7KHVH LQFOXGH 6LSSHO DQG -HQVVHQ 
,3&& 
y Financial barriers: Problems with incentives
DQG VHFXULQJ DGHTXDWH ÀQDQFLDO UHVRXUFHV
$FFHVVWRH[WHUQDOLQWHUQDWLRQDOIXQGLQJSDUWLFXODUO\IRU¶HDUO\DGDSWHUV· 5REHUWVD 
y Physical and ecological limits: Ecological
V\VWHPVKDYHFULWLFDOWKUHVKROGVZKLFKRQFH
VXUSDVVHGPD\QRWEHUHYHUVHGOHDGLQJWR
DQDOWHUHGVWDWHDQGIXQFWLRQ6LPLODUO\IRU
some climate impacts (e.g. sea-level rise)
the physical challenges presented by attempting to retain current land function may
EHWRRJUHDWOHDYLQJPLJUDWLRQDVWKHRQO\
viable adaptation intervention.
y Technological limits: Appropriate technologies may not develop in time for certain
DGDSWDWLRQLQWHUYHQWLRQV,QDGGLWLRQFHUWDLQ
technological options while effective may
be too expensive or culturally inappropriate.
y Informational and cognitive barriers: Uncertainty about climate change together
ZLWKSHUFHSWLRQVRIULVNDQGYDOXHVLQÁXHQFH
judgement and decision-making regarding
FOLPDWHFKDQJH ,3&& 3XEOLFDZDUHness and enhancement and concentration
of local competencies are thus required. Another limitation is the lack of credible studies
WKDWDGGUHVVDGDSWDWLRQDQGLQSDUWLFXODU
the links to planning and policy (Granberg
DQG(ODQGHU%XONHOH\et al 
Other constraints include lack of local data.
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y Social and cultural barriers: Technically
VRXQGDQGÀQDQFLDOO\YLDEOHDGDSWDWLRQ
interventions may fail if they do not take into
account the social dimension (i.e. the cultural and social norms of the communities for
which the interventions were designed).
y Governance barriers: The lack of capacity in
ORFDOJRYHUQPHQWSRRUJRYHUQDQFHODFNRI
Table 6.1:

accountable governments and poor leadership can hinder implementation of adaptation strategies. Enhanced transparency to
ensure basic planning actions are implemented and that city leaders are held acFRXQWDEOHZKLOHHVVHQWLDOHOHPHQWVIRUDQ\
SROLF\DFWLRQDUHDOVRQHHGHGIRUDGDSWDtion policy in cities (Bulkeley et al 

Examples of co-benefits of adaptation actions (adapted from Hamilton and Akbar, 2010)

Risk

Adaptation Action

Co-benefits

Floods

Removal of infrastructure and
housing from floodplains

y Reallocation of land to agriculture
y Proactive siting decisions may preserve ecosystems and their services

Storm surges

Planting mangroves

y Improved local fisheries
y Access to adaptation finance

Severe storms

Upgrading roads

y Reduced traffic-related emissions
(mitigation benefit)
y Reduced vehicle maintenance

Reduced water availability

Rain water harvesting

y Reduced water demand
y Reduced energy requirements (mitigation benefit)

DESIRABLE FEATURES

OF AN

ADAPTATION STRATEGY

The previous section has outlined the basic
characteristics of climate change adaptation
IUDPHZRUNVGHWDLOHGWKHGLIIHUHQWW\SHVRI
interventions and described some of the common barriers to implementation encountered.
7KLVVHFWLRQLGHQWLÀHVVRPHRIWKHGHVLUDEOHIHDWXUHVRIDQDGDSWDWLRQVWUDWHJ\RUIUDPHZRUN
which could serve to enhance risk reduction
and resilience.
TAKING

A

BROADER DEFINITION

OF THE

URBAN SYSTEM

It is common for municipal-level adaptation
strategies to focus on the areas and populations vulnerable to climate change contained
within their geographical and administrative
ERXQGDULHV +RZHYHU DV $GJHU et al. (2007)
QRWHDGDSWDWLRQW\SLFDOO\DSSOLHVDWWKHVFDOH
RI WKH LPSDFWHG V\VWHP ZKLFK PD\ QRW FRLQ-

cide with these municipal boundaries. Thus it is
important to ensure that adaptation intervenWLRQV ZKLFK DUH PRUH DSSURSULDWH DW UHJLRQDO
RUHYHQQDWLRQDORULQWHUQDWLRQDOVFDOHVDUHQRW
constrained by narrow views of boundaries. For
H[DPSOH XSVWUHDP FDWFKPHQW PDQDJHPHQW
and storage can reduce the probability of
ÁRRGLQJ ZLWKLQ WKH FLW\·V ERXQGDULHV 'DZVRQ
2007).
A broader view of the urban system is also required to take account of the many resources
consumed by the city’s residents that are produced beyond the physical city boundaries.
7KHVXSSO\RIWKHVHUHVRXUFHV LQFOXGLQJHQHUJ\
IRRGFRQVXPDEOHV PD\DOVREHYXOQHUDEOHWR
FKDQJHVLQFOLPDWH7KXVDFRPSUHKHQVLYHFOLmate change adaptation strategy should consider the impact of climate change on other regions that are relied upon by the city’s residents
to meet their basic needs.
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EMPHASISING INTEGRATION
MITIGATION

BETWEEN

ADAPTATION

AND

7UDGLWLRQDOO\PLWLJDWLRQDQGDGDSWDWLRQDFWLYLWLHV
LQFLWLHVKDYHGHYHORSHGVHSDUDWHO\IUHTXHQWO\LQ
different municipal departments. This is the case
LQH7KHNZLQL0XQLFLSDOLW\ZKHUHPLWLJDWLRQLVWKH
UHVSRQVLELOLW\SUHGRPLQDQWO\RIWKH(QHUJ\2IÀFH
DOWKRXJKWKLVLVQRWDQRIÀFLDOO\DFNQRZOHGJHG
role) and adaptation the responsibility of the
Environmental Planning and Climate Protection
'HSDUWPHQW7KHPRUHUHFHQWWUHQGLVKRZHYHU
towards integration of mitigation and adaptaWLRQZKLFKLVEDVHGRQWKHUHDOLVDWLRQWKDWDGaptation and mitigation activities can reinforce
HDFKRWKHUHLWKHUSRVLWLYHO\RUQHJDWLYHO\7KHVH
LQWHUUHODWLRQVKLSVFDQHLWKHUEHGLUHFWLQYROYLQJ
WKH VDPH UHVRXUFH EDVH HJ ODQG  LQGLUHFW
(e.g. effects through public budget allocations)
RUUHPRWHDIIHFWLQJRWKHUSDUWVRIWKHFRXQWU\
outside the area of analysis.
)RU H[DPSOH D PRYH WRZDUGV PLWLJDWLQJ HPLVsions through implementation of renewable
HOHFWULFLW\ VXSSO\ RSWLRQV VXFK DV K\GURSRZHU
DQGVRPHRIWKHVRODUWHFKQRORJLHVPD\UHVXOW
in a higher water footprint than for electricity
JHQHUDWHGIURPFRDOÀUHGSRZHU7KLVLQFUHDVHV
FRPSHWLWLRQIRUZDWHUHVSHFLDOO\LILQFUHDVHGLUrigation is required to cope with climate change
impacts in agriculture. An example of a positive link between mitigation and adaptation is
that of carbon sequestration in agricultural soils.
The sequestered carbon potentially represents
DQLQFRPHVWUHDPIRUWKHIDUPHUVZKLOHDWWKH
same time improving soil quality and water conVHUYDWLRQ WKXV HQKDQFLQJ ERWK WKH HFRQRPLF
and environmental components of adaptive
capacity.
7KH UHYHUVH FRQVLGHUDWLRQ RI DGDSWDWLRQ DIIHFWLQJ PLWLJDWLRQ FDQ EH LOOXVWUDWHG WKURXJK
the increased energy-use associated with adaptation. This includes once-off energy inputs
IRUEXLOGLQJODUJHLQIUDVWUXFWXUHVXFKDVFRDVWDO
SURWHFWLRQ]RQHVDQGÁRRGSURWHFWLRQV\VWHPV
and the incremental energy inputs required to
counterbalance climate impacts in providing
goods and services. The latter includes energy
associated with increased pesticide and fertilisHUXVHDQGSXPSLQJLQFUHDVHGYROXPHVRIZDWHUIRULUULJDWLRQDQGLQGLYLGXDOVXVLQJDLUFRQGLtioners to adapt increased temperatures.

EMPHASISING INTEGRATION BETWEEN ADAPTATION, MITIGATION,
SUSTAINABILITY AND DEVELOPMENT GOALS
In addition to the need for simultaneously planQLQJIRUDGDSWDWLRQDQGPLWLJDWLRQLWLVLQFUHDVingly being recognised that these two factors
need to be integrated into the broader spheres
of sustainability and development planning (LeLFKHQNR $QXPEHURIUHDVRQVIRUWKLVVXJgestion are offered.
)LUVWHIIRUWVWRFRSHZLWKWKHLPSDFWVRIFOLPDWH
change and attempts to promote sustainable
development share common goals and determinants including access to resources (including
LQIRUPDWLRQDQGWHFKQRORJ\ HTXLW\LQWKHGLVWULEXWLRQ RI UHVRXUFHV FRQVLGHUDWLRQ RI VWRFNV RI
KXPDQDQGVRFLDOFDSLWDODFFHVVWRULVNVKDULQJ
mechanisms and abilities of decision-support
PHFKDQLVPVWRFRSHZLWKXQFHUWDLQW\6HFRQG
YXOQHUDELOLW\WRVSHFLÀFFOLPDWHFKDQJHLPSDFWV
are most severe when considered along with
RWKHUVWUHVVHVVXFKDVSRYHUW\HQYLURQPHQWDO
GHJUDGDWLRQ DQG IRRG VHFXULW\ DQG WKH DELOity to adapt to them depends on the pace of
GHYHORSPHQW )LQDOO\ FOLPDWH FKDQJH DGDSWDWLRQ DFWLRQV KDYH FREHQHÀWV LQ WKH EURDGHU
sustainability and development space. Some
examples of adaptation actions and their corUHVSRQGLQJFREHQHÀWVDUHJLYHQLQ7DEOH
,GHQWLI\LQJ DQG TXDQWLI\LQJ WKH FREHQHÀWV RI
adaptation actions is not trivial. Having said
WKLV H[SORULQJ WKH FREHQHÀWV DQG HVSHFLDOO\
WKHÀQDQFLDOFREHQHÀWVFDQGULYHWKHFOLPDWH
change agenda and make adaptation actions
more attractive. Fankhauser and Schmidt-Traub
(2010) suggest that treating adaptation independently encourages project-based design
and implementation of adaptation measures.
The high transaction costs resulting from the
small-scale implementation of project-based
PHDVXUHV FDQ UHVXOW LQ LQIHULRU RXWFRPHV FRQVWUDLQ VFDODELOLW\ DQG WKHUHE\ IDLO WR PDNH D
compelling case for increasing resources for climate change adaptation.
ALIGNMENT OF ADAPTATION ACTIVITIES
DISASTER RISK MANAGEMENT

WITH

EXISTING

Responses to extreme events arising as a result
of climate change need to build on current
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experiences and capacity in disaster risk management as climate change is likely to place
an even higher premium on existing municipal
capacity and management structures in this reVSHFW7KXVDQLPSRUWDQWIHDWXUHRIDGDSWDWLRQ
plans is that they complement existing risk and
hazard management strategies rather than existing as new actions that may incur additional
FRVWV <RKHDQG/HLFKHQNR 
5LVNV IDFLQJ WKH PXQLFLSDOLW\ IRU H[DPSOH DUH
framed in emergency language and the Disaster Management Unit “should enhance its capacity to actively manage and cope with disasters by developing a comprehensive Disaster
Management Plan incorporating emergency
SODQQLQJ UHVSRQVH DQG UHFRYHU\µ (50 
30). Little mention is given here to the role of Disaster Management in reducing risks to climate
FKDQJH DV VSHFLÀHG LQ WKH 'LVDVWHU 0DQDJHment Act (Act 57 of 2002). Here the emphasis
is decidedly more reactive than proactive. As
Quarentelli (2003) and Carmin et al  QRWH
KRZHYHUWKHLQFHQWLYHIRUVXFKLQWHUDFWLRQPXVW
also be provided. A ‘passive’ willingness to accept disaster planning is not enough and funding sources will have to be obtained with the
EHQHÀW IRU DOLJQPHQW DFURVV SODQQLQJ HQWLWLHV
PDGHFOHDU 4XDUHQWHOOL 
FLEXIBLE, DIVERSE

AND

CONTINUOUS ADAPTATION

The urban system is dynamic and coupled with
the wide range of potential hazards and vulnerDELOLWLHV PHDQV WKDW GLVFUHWH LVRODWHG RU ¶RQH
VL]HÀWVDOO· DSSURDFKHV DUH QRW DSSURSULDWH
,Q FRQWUDVW UHVLOLHQW FLWLHV DUH FKDUDFWHULVHG E\
GLYHUVLW\ÁH[LELOLW\DGDSWLYHJRYHUQDQFHVWUXFtures and the capacity for learning and innovaWLRQ /HLFKHQNR 
<RKHDQG/HLFKHQNR  GHÀQH¶ÁH[LEOHDGaptation pathways’ as an approach based on
DVHULHVRIHVFDODWLQJUHVSRQVHVWKDWFDQEXLOG
from basic inputs and that can be ramped-up
IRUIXWXUHVFHQDULRVDOORZLQJIRUPLGFRXUVHFRUrection. Thus adaptation planning should be
LWHUDWLYHDQGFRQWLQXDOO\XSGDWHGDVQHZLQIRUmation becomes available. Dawson (2007) sugJHVWVWKDWÁH[LELOLW\DQGUREXVWQHVVRIDFOLPDWH
change adaptation strategy can be achieved
by developing portfolios of options that con-

sider the performance of the system over a full
range of future scenarios.
EFFECTIVE INSTITUTIONAL ARCHITECTURE
Good governance and effective institutional arrangements are key if effective and proactive
management of climate change impacts is to
be realised. This requires building upon existing
institutional structures and using available policy instruments and processes to effect change
'DZVRQ   *LYHQ WKH OLNHO\ V\QHUJLHV EHtween adaptation and development and/or
VXVWDLQDELOLW\ DJHQGDV RSSRUWXQLWLHV PD\ DULVH
to achieve adaptation actions through these
avenues.
$WWKHXUEDQJRYHUQDQFHOHYHOPRUHHQJDJHment by city managers can be obtained if appropriate incentives for action are applied (see
Carmin et al $GLIIHUHQWNLQGRIOHDGHUVKLSZKHQFRPSDUHGWRPLWLJDWLRQLVUHTXLUHG
in urban adaptation - it requires a leadership
that is mindful of the adaptation links to issues
RIVRFLDODFFHVVDQGDVVHWVSDUWLFXODUO\IRUWKH
urban poor (Bulkeley et al 
ENGAGED PUBLIC

FOR

EFFECTIVE RISK REDUCTION

7KHUROHRIHQJDJLQJVWDNHKROGHUVZDUGFRXQcillors and wider civic society is critical for creating awareness and buy-in for adaptation
planning (Carmin et al   (YHQ PRUH LPSRUWDQW WKDQ VHWWLQJ XS VXFK IRUD KRZHYHU LV
the shaping of agendas at the outset. CommuQLWLHVVWDNHKROGHUVDQGRWKHUSDUWLFLSDQWVIURP
wider civic society should not be an ‘add on’
or passive set of actors. Issues of co-production
RIDJHQGDVDFWLYLWLHVDQGRWKHUIRUPVRI¶SRO\
FHQWULF JRYHUQDQFH· DSSURDFKHV DV ZHOO DV
ethical and justice concerns are fundamental.
It should be noted that effective engagement
can be time-consuming and may require the
initial assistance of NGOs.
OVERVIEW OF CLIMATE ADAPTATION, RESILIENCE AND RISK REDUCTION ACTIVITIES IN
ETHEKWINI MUNICIPALITY
Durban is considered a lead city in South Africa
in terms of climate change adaptation (Carmin et al  %XONHOH\ et al  :(66$
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Key Lessons:
Desirable features of an adaptation strategy include:
y 7DNLQJDEURDGHUGHÀQLWLRQRIWKHXUEDQV\VWHP
y Emphasising integration between adaptation and mitigation.
y (PSKDVLVLQJLQWHJUDWLRQEHWZHHQDGDSWDWLRQPLWLJDWLRQVXVWDLQDELOLW\DQGGHYHORSment goals.
y Aligning adaptation activities with existing disaster risk management.
y (QVXULQJÁH[LEOHGLYHUVHDQGFRQWLQXRXVDGDSWDWLRQ
y Ensuring effective institutional architecture.
y Ensuring an engaged public for effective risk reduction.

2010). This is due to the eThekwini Municipality
being an ‘early adapter’ in that it has put sigQLÀFDQW HQHUJ\ DQG IRFXV LQWR GHYHORSLQJ FOLmate change adaptation strategies at a time
when other cities and regions have been more
IRFXVHGRQFOLPDWHFKDQJHPLWLJDWLRQ 5REHUWV
D 7KHFLW\JXLGHGE\DQXPEHURIFKDPSLRQV LV DGYDQFHG LQ LWV DGDSWDWLRQ VWUDWHJLHV
and has undertaken many activities to begin
ensuring reduced climate change risks and increased resilience.
The evolution of this climate change adaptaWLRQIRFXVLVZHOOGRFXPHQWHGE\5REHUWV 
D ,QEULHIWKH(QYLURQPHQWDO3ODQQLQJDQG
Climate Protection Department of the eThekwini Municipality initiated a project to identify
and better understand the impacts of climate
FKDQJHRQWKHFLW\ +RXQVRPHDQG,\HU 
The results of this study stimulated the development of the adaptation work stream of Durban’s Municipal Climate Protection Programme
(MCPP) and resulted in the high-level Headline
Climate Change Adaptation Strategy (HCCAS)
in 2006.
The purpose of the HCCAS was to identify adaptation options for sectors within the municiSDOLW\OLNHO\WREHDIIHFWHGE\FOLPDWHFKDQJH
as well as consider crucial cross-sectoral activiWLHV +RXQVRPH DQG ,\HU   'HYHORSPHQW
of the strategy brought to light some interesting
REVHUYDWLRQVPRVWQRWDEO\WKHNH\UROHWKH'Lsaster Management Unit had to play in climate
change adaptation and the institutional constraints in place that limited its ability to be proDFWLYH 5REHUWVD 

7KH+&&$6ZKLOHDXVHIXOGLVFXVVLRQGRFXPHQW
did not achieve much uptake outside of the EPCPD. The usual suspects were to blame: the lack
RILQVWLWXWLRQDODELOLW\DZDUHQHVVFDSDFLW\DQG
or funding available; existing heavy workloads
and more pressing priorities; together with perceptions and attitudes towards climate change
and environmental issues in general which see
WKHP UHOHJDWHG WR ¶QLFHWRKDYHV· 5REHUWV
2010a).
To overcome practically some of these limitaWLRQV D PRUH ERWWRPXS DSSURDFK ZDV WDNHQ
ZLWK VHFWRUVSHFLÀF DGDSWDWLRQ SODQV GHYHORSHG IRU D QXPEHU RI SLORW VHFWRUV QDPHO\
ZDWHUKHDOWKDQGGLVDVWHUPDQDJHPHQW7KHVH
ZHUHDOLJQHGZLWKH[LVWLQJSODQV HJ,'3V GHYHORSPHQW REMHFWLYHV FDSDFLWLHV DQG IXQGLQJ
5REHUWV D  ,QWHUYHQWLRQV ZHUH SULRULWLVHG
XVLQJ0XOWL&ULWHULD'HFLVLRQ$QDO\VLVUHVSRQVLELOities and timelines for implementation assigned
(50 
The criteria used for prioritisation were as follows
(50 
y Impact on risk: the level of climate risk that
the intervention will reduce.
y $QFLOODU\EHQHÀWVKRZEHQHÀFLDOLVLWWR
undertake this intervention regardless of
FOLPDWHFKDQJHLPSDFWVDVWKHLQWHUYHQWLRQ
promotes sustainable development?
y 5HYHUVLEOHRUÁH[LEOHFOLPDWHFKDQJHVFLence is not perfect and hence interventions
that can be reversed or adjusted based on
the latest science are better than those that
cannot.
y Impact on emissions: how does the interven-
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tion affect the level of GHGs in the atmosphere?
Allows complementary options: are there
complementary options in association with
the intervention? Does the intervention
UHGXFHUHWDLQRUHQKDQFHWKHVHWRIRSWLRQV
available for responding to climate change?
Ease of implementation: indicates the likelihood of the intervention being successfully
implemented.
Institutional complexity: also indicates the
likelihood of the intervention being implemented. If the intervention requires complex
municipal processes and procedures and
PDQ\GHSDUWPHQWVZRUNLQJWRJHWKHULWV
likelihood of success is reduced.
&RVWEHQHÀWDEURDGMXGJHPHQWRIZKHWKHU
WKHLQWHUYHQWLRQKDV¶KLJKFRVWORZEHQHÀW·
RU¶KLJKEHQHÀWORZFRVW·
Risk of mal-adaptation: ill-considered implementation of an intervention is considered
‘mal-adaptation’ as it may have unintended
adverse impacts.

Sector-based adaptation plans for the water
DQGKHDOWKVHFWRUVKDYHEHHQGHYHORSHG (50
  ,Q DGGLWLRQ H7KHNZLQL 0XQLFLSDOLW\ KDV
undertaken vulnerability assessments to better
understand what shapes and drives vulnerability to climate change and related behaviour
5REHUWV E  7KHVH LQFOXGH VHFWRUVSHFLÀF
vulnerability assessments for health and agriculWXUH *ROGHU$VVRFLDWHVD ,QDGGLWLRQWKH
6XVWDLQDEOH/LYHOLKRRGV)UDPHZRUNDZHOOWULHG
PHWKRGXVHGWRLGHQWLI\YXOQHUDELOLWLHVZDVDSplied to the Amaoti community and focused on
OLYHOLKRRGVDQGGHPRJUDSKLFVIRRGVHFXULW\LQIUDVWUXFWXUH DQG VHUYLFHV ZDWHU DQG VDQLWDWLRQ
and social networks in shaping vulnerabilities to
FOLPDWHULVNV *ROGHU$VVRFLDWHVE 
,QWKHODWWHUVWXG\ZDWHUDQGVDQLWDWLRQHPHUJHG
as a few of the key vulnerabilities confronting
WKHFRPPXQLW\,QDGGLWLRQWKHUHZHUHIDFWRUV
other than those most closely coupled to the
KD]DUG HJÁRRGLQJDQGRUVKRUWDJHRIZDWHU 
WKDWLQÁXHQFHGYXOQHUDELOLW\7KHVHZHUHOLQNHG
to perceptions (e.g. cultural beliefs and fears
linked to xenophobia) and past experiences of
poor service delivery or changes in water supply (e.g. provision of ground water tanks). Additional activities to map and better understand

the physical risk context of the city also included
better understanding of storm surge risks and
possible sea-level rise. Sea-level vulnerability
DQGKD]DUGDVVHVVPHQWVDUHEHLQJXQGHUWDNHQ
as well as those linked to hazards and vulnerDELOLWLHVLQWKHZDWHUVHFWRU 0DWKHU:63
(QYLURQPHQWDO 
The city thus has a good emerging sense of physLFDOYXOQHUDELOLW\DQGVRPHRIWKHVRFLDOGULYHUV
of vulnerability. A challenge going forward will
EHWRÀQGZD\VWRXSGDWHWKLVLQIRUPDWLRQRQD
regular basis so that they do not remain only as
‘snapshots’ of vulnerability.
0RUH UHFHQWO\ WKH FLW\ KDV EHJXQ GHYHORSLQJ
an urban integrated assessment framework as
part of a research collaboration with the Tyndall
Climate Change Research Institute in the UK
5REHUWV E  7KLV FRPSXWHUEDVHG PRGHOLQJSODWIRUPSURYLGHVDPHDQVWRVLPXODWHFRPpare and evaluate all the planning efforts that
are taking place. It thus has potential to provide
VWUDWHJLF LQSXW LQWR D FLW\·V ,'3 WKXV DOORZLQJ
climate change considerations to be factored
into long-term planning and budgeting and the
development of appropriate adaptation and
PLWLJDWLRQ UHVSRQVHV 5REHUWV E  EXW KDV
SURYHQGLIÀFXOWWRXVH
RECOMMENDATIONS FOR BUILDING RESILIENCE AND RISK REDUCTION TO CLIMATE
CHANGE IN ETHEKWINI MUNICIPALITY
Although the city has created awareness of these
issues within city governance structures and also
commissioned and undertaken a great deal of
ZRUNWRUDLVHWKHSURÀOHRIFOLPDWHFKDQJHDGDSWDWLRQORFDOO\HPEHGGLQJDQGLQVWLWXWLRQDOLVing climate change adaptation has not been
without its challenges. As noted throughout this
UHYLHZDGDSWDWLRQLVDSURFHVVDQGWKXV¶HDUO\
adaptation’ is not necessarily synonymous with
‘well-adapted’ or ‘climate-proofed’.
Based on the overview presented above on
GHVLUDEOHIHDWXUHVIRUDGDSWDWLRQVWUDWHJLHVWKH
following recommendations can be made for
WKHH7KHNZLQL0XQLFLSDOLW\ZKLFKPD\VHUYHWR
augment their existing strategies and plans or
highlight additional opportunities to push the
adaptation agenda forward:

127

Chapter 1 to last.indd 127

2011/06/20 06:06:17 PM

TOWARDS A LOW CARBON CITY: FOCUS ON DURBAN

y Extend the boundary of the urban system:
The set of adaptation interventions considered for eThekwini Municipality could be
GLYHUVLÀHGE\WDNLQJDEURDGHUYLHZRIWKH
urban system and not constraining interventions to administrative boundaries.
y It appears the city has prioritised adaptation
DFWLYLWLHVRYHUPLWLJDWLRQDFWLYLWLHVRUDWWKH
very least is considering them separately. It
is important that synergies between these
equally important responses to climate
change are not neglected or overlooked
DQGWKDWFREHQHÀWVDUHPD[LPLVHG
y Integrating climate change adaptation into
wider sustainability and development agendas as is being attempted through the city’s
urban integrated assessment framework is
strongly recommended; not only as a means
to take advantage of synergies and co-benHÀWVEXWDOVRDVDPHDQVWRZLQRYHUFROleagues by demonstrating that adaptation
and development agendas are not necessarily opposed or competing for funding.

y A particular concern for the eThekwini
Municipality is the mismatch between the
current disaster risk management responsibilities (which are largely reactive) and those
required for climate change adaptation
(necessarily proactive) and thus the inability
of disaster management to inform critically
WKH,'3SURFHVV 5REHUWVD 7KLVLQDELOLW\
to couple local disaster risk reduction efforts
with development planning efforts is a major
draw-back to ensuring that a city-wide risk
assessment is undertaken and that capacity
is built for climate change adaptation (as
noted by Bulkeley et al. 
y The city should continue developing and
UHÀQLQJERWKLWVVHFWRUDODQGRYHUDUFKLQJ
adaptation strategies to ensure a robust
DQGÁH[LEOHDSSURDFKWRDGDSWDWLRQ7KLV
includes continued efforts to collect informaWLRQRQWKHV\VWHPVDVZHOODVUHVSRQGLQJ
to monitoring information through updating
DGDSWDWLRQSODQV 'DZVRQ 

Key Recommendations for Building Resilience and Risk Reduction:
y Extend the boundary of the urban system when thinking about adaptation.
y Integrate mitigation and adaptation.
y Integrate climate change adaptation into wider sustainability and development agendas.
y &RQWLQXHGHYHORSLQJDQGUHÀQLQJERWKWKHVHFWRUDODQGRYHUDUFKLQJDGDSWDWLRQVWUDWHJLHV
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enhancing carbon sinks
INTRODUCTION
8UEDQODQGVFDSHVDUHHFRV\VWHPVDOEHLWKLJKO\
transformed and managed ones. Ecological
SURFHVVHVVXFKDVFDUERQXSWDNHVWRUDJHDQG
ORVV HYDSRUDWLRQ DQG WUDFHJDV SURGXFWLRQ
continue to function – often with magnitudes
that are comparable or larger than processes
of human origin. The natural processes in cities
can be manipulated to increase or decrease
WKHLU FOLPDWH EHQHÀWV 7KHVH DFWLRQV DUH VRPHtimes grouped together as ‘carbon sinks’. The
following discussion will illustrate that more than
carbon sinks are involved.
RELATIVE IMPORTANCE OF CARBON SINKS
AS AN INTERVENTION
7KH UXEULF RI WKLV HQWLUH UHSRUW LV FDUERQ EXW LW
is important to remember that carbon is just a
convenient shorthand and currency for a whole
range of mechanisms that lead to net forcing of
the global climate by humans. Changes in the
uptake or release of CO2 is overall the single most
LPSRUWDQWPHFKDQLVPZKLFKLVZK\WKHFDUERQ
shorthand has been adopted. There are several other mechanisms that are important in the
FRQWH[WRIWKH$JULFXOWXUH/DQG8VHDQG)RUHVWry Sector under which the activities described in
this chapter reside in IPCC accounting terms. It
is a broad category that includes essentially evHU\WKLQJWKDWLVQRQHQHUJ\QRQWUDQVSRUWDQG
QRQLQGXVWULDO DQG WKXV HPEUDFHV XUEDQ RSHQ
VSDFHVXUEDQWUHHVDQGJDUGHQVHWF7KHNH\
non-carbon processes are the climate forcing
by non-CO2 radiatively-active trace gases and
DHURVROV QRWDEO\ PHWKDQH &+4) and nitrous
oxide (N22  EODFN FDUERQ VRRW  DQG GLUHFW
changes in the radiation balance at the Earth’s
VXUIDFHE\FKDQJHVLQLWVUHÁHFWLYLW\ ¶DOEHGR· 
Changes to radiatively-active particles in the

DWPRVSKHUH UHIHUUHG WR DV DHURVROV  PLQRU
GHGs (e.g. methyl bromide) and precursors to
WKH *+* R]RQH DUH DOVR LQ SULQFLSOH LQFOXGHG
EXWYHU\GLIÀFXOWWRTXDQWLI\VRDUHQRWFRYHUHG
here.
Mitigating climate change by adjusting the
management of urban green plants and open
VSDFHV LV D PLQRU EXW UHDO FRQWULEXWLRQ WR WKH
overall climate impact of cities. Such activities
DUH IDYRXUHG QRW EHFDXVH WKH\ DUH TXDQWLWDWLYHO\ODUJHEXWEHFDXVH
y WKH\KDYHDV\PEROLFLPSRUWDQFHDVVRPHthing that ordinary citizens can do and see;
y they are generally rapid and cheap to
implement;
y WKH\JHQHUDOO\KDYHFREHQHÀWVLQWHUPVRI
an improved environment and quality of life;
y they often work in positive synergy with actions taken to adapt to climate change.
Arguments that have been raised against this
category of activities include:
y They allow entities to seem to be taking action on climate change without tackling the
UHDODQGGLIÀFXOWLVVXHV
y The improvements effected may be tranVLHQWHDVLO\ORVWYXOQHUDEOHWRFOLPDWH
FKDQJHLWVHOIPD\KDYHKDSSHQHGDQ\ZD\
or simply result in the displacement of the
impacts to another location.
7KHSRWHQWLDOIRUFDUERQVLQNVQDUURZO\GHÀQHG
is broadly constrained by three factors:
y the land area available for such sinks;
y WKHFOLPDWHWKDWSHUPLWVWKHPWRJURZDQG
y the soils in which they store most of their
carbon.
7KHÀUVWIDFWRULVFRQWUROOHGE\WKHFLW\SK\VLFDO
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planning (discussed in later sections). The secRQGIDFWRULVRXWVLGHRIORFDOFRQWUROEXWGRHV
mean that such actions are at least theoreticalO\VHQVLWLYHWRIXWXUHFOLPDWHFKDQJH+RZHYHU
WKH 'XUEDQ HQYLURQPHQW LV YHU\ IDYRXUDEOH LQ
JOREDO WHUPV IRU SODQW SURGXFWLRQ ,I FDUERQ
VLQNVFDQQRWZRUNKHUHWKH\DUHXQOLNHO\WRZRUN
anywhere. The third factor is less favourable in
eThekwini Municipality. Many of the soils are
VDQG\DQGQXWULHQWSRRUZLWKDORZFDSDFLW\WR
VWRUHFDUERQ *OHQGD\
Long-term carbon storage (‘sequestration’ – by
FRQYHQWLRQ DW OHDVW  \HDUV DQG SUHIHUDEO\
much more) is orders of magnitude less than the
short-term carbon uptake by plants. The only
ZD\WRDYRLGWKLVLQHIÀFLHQF\LVE\GLYHUWLQJSODQW
biomass directly into storage or other uses (see
section on Managing Biomass Flows below). As
D URXJK JXLGH PD[LPXP SODQW SURGXFWLRQ LQ
the eThekwini Municipality environment is about
WRQVRIGU\PDWWHUSHUKHFWDUHSHU\HDULH
DERXWW&KD\RUW&22/ha/y. Sequestration rates are unlikely to exceed 1 tC/ha/y (3.6
tCO2/KD\ LQWKHGHFDGDOWLPHIUDPHDQGWRWDO
stocks are unlikely to exceed 50 tC/ha above-

JURXQGDVELRPDVV XVXDOO\PXFKOHVV W&KD
EHORZJURXQGDVURRWVDQGDERXWW&KDLQ
the soil as soil organic carbon.
-XGJHG DJDLQVW WKHVH XSSHU OLPLWV WKH PHDsured carbon stock values reported by Glenday
 DUHKLJKO\SODXVLEOHDQGIRUWKHFDUERQ
VLQNUDWHVSUREDEO\FRQVHUYDWLYH)RUWKHH7KHkwini Municipality open space area of 64 037
KD*OHQGD\  FDOFXODWHGD&VWRUHRI
+ 0.2 MtC (the uncertainty range is optimistiFDOO\ VPDOO  FRPSDUHG WR D PD[LPXP E\ WKH
above guidelines of around 10 MtC. The same
study suggests a current sequestration rate
of 8.4 to 9.8 x 103 tC/y over the whole open
space; the guideline above suggests this could
UHDFK DERXW  [  W&\ DQG FRXOG SRWHQtially be sustained at this level for a decade or
WZR(YHQDWWKLVHOHYDWHGOHYHOWKHUDWHLVVPDOO
compared to the city’s CO2e emissions of about
17 000 x 103 tCO2H\ [W&\  0HUFHU
2006). Note that the inclusion of the full area of
eThekweni Municipality (2 229 700 ha) would inFUHDVHWKHVHQXPEHUVVXEVWDQWLDOO\HYHQLIWKH
non-open space area had a substantially lower
carbon density and exchange potential.

Key Messages:
y Enhancing carbon sinks in cities makes a relatively minor contribution to mitigating cliPDWHFKDQJHEXWWKHUHDUHRWKHUEHQHÀWVVXFKDVV\PEROLFDQGWDQJLEOHYDOXHUDSLG
DQGFRVWHIIHFWLYHLPSOHPHQWDWLRQHQYLURQPHQWDODQGTXDOLW\RIOLIHFREHQHÀWVV\QHUJ\
with adaptation actions.
y There is still capacity in Durban for further carbon storage in natural sinks.
THE D’MOSS OPEN SPACE SYSTEM
The eThekwini Municipality open space sysWHP '·0266 DWSUHVHQWFRPSULVHVKD
ZKLFKFRPSULVHVDSSUR[LPDWHO\WKLFNHW
 ZRRGODQG  IRUHVW  JUDVVODQG
 IUHVKZDWHU ZHWODQG  HVWXDU\ DQG 
artificial waterbody. (These figures are not
fixed and are pending further adjustments.)
The mean annual precipitation ranges beWZHHQ  DQG  PP ZLWK D VSDWLDO DYerage of 930 mm. The soils are principally
sands and sandy loams. The ownership and
land stewardship of the open space system
resides mostly with private landowners and
DVVXFKLVQRWIRUPDOO\SURWHFWHGUHVXOWLQJLQ

the EPCPD trying to restrict development in
WKHVHDUHDV (3&3'D 
THE VALUE OF COMPACT CITIES IN ENHANCING ECOSYSTEM SERVICES
There are many cogent arguments for limiting
the area over which the built environment exWHQGVDQGIRUOLPLWLQJWKHIUDFWLRQRIWKDWSK\VLFDOIRRWSULQWGRPLQDWHGE\KDUGVXUIDFHVVXFK
DV URDGV URRIWRSV DQG SDYHG DUHDV ,W PDNHV
VHUYLFH SURYLVLRQ WR WKH LQKDELWDQWV FKHDSHU
prevents the encroachment of urban sprawl
into areas of agricultural potential and scenic
EHDXW\DQGOHDYHVDODUJHUIUDFWLRQRIWKHODQGVFDSHWRSURYLGH¶HFRV\VWHPVHUYLFHV·WKHPXO-
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WLSOH EHQHÀWV WKDW QDWXUH SURYLGHV WR SHRSOH
These ecosystem services include macroclimate
and microclimate regulation (through many
PHFKDQLVPV QRW RQO\ FDUERQ VHTXHVWUDWLRQ 
ZDWHU \LHOG DQG SXULÀFDWLRQ WKH FDSWXUH DQG
GHWR[LÀFDWLRQ RI DWPRVSKHULF SROOXWDQWV WKH
suppression of certain pests and diseases and
WKHSURYLVLRQRIKDELWDWIRUELRGLYHUVLW\DPRQJ
many others.
$V D JHQHUDOLVDWLRQ WKH EXLOW SDUW RI WKH HQYLronment has a lower carbon density (quantity of
carbon per unit land area occupied) than the
QDWXUDO HQYLURQPHQW LW UHSODFHV DQG D ORZHU
potential to take up carbon in the future. ThereIRUHWKHFOLPDWHLPSDFWRIFLWLHVZLWKUHVSHFWWR
land use change broadly scales with the built
area footprint. The transport-related emissions
DOVR VFDOH URXJKO\ LQ WKLV IDVKLRQ VLQFH SHRSOH
generally need to travel further in larger cities.
'HQVLÀFDWLRQ LH PRUH SHRSOH SHU XQLW ODQG
area) would also reduce the building-related
emissions per capita 7KHUH DUH PDQ\ VSHFLÀF
H[FHSWLRQVWRWKHVHJHQHUDOLVDWLRQVZKLFKSURvide opportunities to mitigate the effects of
DUHDH[SDQVLRQWRVRPHGHJUHH²IRULQVWDQFH
E\SURPRWLQJORZHPERGLHGHQHUJ\KLJKFDUbon content materials in the building codes.
There are powerful social reasons why South African cities have tended to urban sprawl rather
WKDQGHQVLÀFDWLRQ7KHVHGULYHUVZLOOQHHGWREH
either neutralised or balanced by positive incentives to live in denser settlements if the objective
of achieving cities that are more compact is to
be reached.

SODQWURRWVDQGVRLOFDUERQEXWEHFDXVHWKHVH
are perceived to be hard to verify and manage
they are currently excluded from the accountable carbon in terms of the Kyoto Protocol to
WKH81)&&&7KDWSURWRFROKDVDVSHFLÀFVHFtion (Article 4.1) that deals with ‘Afforestation
DQG 5HIRUHVWDWLRQ· DQG LQ D QHJDWLYH VHQVH
with ‘Deforestation’ (together abbreviated as
ARD). In terms of the land use-based activities
WKDW DUH HOLJLEOH IRU VXSSRUW XQGHU WKH &'0
RQO\ WKH $5' DFWLRQV DV GHÀQHG LQ $UWLFOH 
FXUUHQWO\FRXQW7KHGHÀQLWLRQVSUHVFULEHZKDW
LV D IRUHVW ZKLFK IRUHVW PDQDJHPHQW DFWLRQV
count (and when) and which carbon pools may
EH FRXQWHG EDVLFDOO\ RQO\ WKH DERYHJURXQG
ZRRG 7KHIRUHVWGHÀQLWLRQVDUHFRYHUHGE\WKH
0DUUDNHVK $FFRUG ZKLFK DOORZV FRXQWULHV WR
FKRRVHWKHLURZQGHÀQLWLRQVZLWKLQOLPLWV6RXWK
$IULFD FKRVH D PD[LPDOO\ SHUPLVVLYH GHÀQLWLRQ
WUHHVDWOHDVWPWDOOZLWKDFURZQFRYHURIDW
OHDVWDQGDPLQLPXPGLPHQVLRQRIWKHIRUested area of 20 m. This means that many activiWLHVFDQEHFODLPHGDVIRUHVWU\ SDUNVJDUGHQV
some street trees); but the implication of this is
that many activities also count as deforestation.
7KH &23 PHHWLQJ DW &DQFXQ DSSURYHG LQ
SULQFLSOH D QHZ PHFKDQLVP FDOOHG 5('' 5Hduced Emissions from avoided Deforestation
and Degradation). This should reward the presHUYDWLRQRILQWDFWIRUHVWVEXWLWLVDV\HWXQFOHDU
exactly how this will work.

ESTATION

7KH DERYH UXOHV DUH HVVHQWLDOO\ OHJDOLVPV DQG
bear only an oblique relation to the real climate effects of land use change. Therefore it is
required to follow strictly and narrowly the rules
LQ RUGHU WR FODLP &'0 FUHGLWV EXW WKLV ZLOO QRW
QHFHVVDULO\ PD[LPLVH UHDO FOLPDWH EHQHÀWV LQ
H[WUHPHFDVHVQRQHWEHQHÀWPD\UHVXOWDWDOO 
,Q WKH LQIRUPDO ¶YROXQWDU\· FDUERQ PDUNHW WKH
UXOHVDUHPXFKPRUHÁH[LEOH²WRWKHSRLQWLQWKH
H[WUHPHRIDOVRDOORZLQJSUDFWLFHVZKLFKPD\
be of very questionable real climate value.

These activities broadly refer to managing the
trees in the landscape. The wood of trees represents one of the important ways in which naWXUHVWRUHVFDUERQKHQFHLQJHQHUDOPRUHDQG
ELJJHU WUHHV PHDQ PRUH VWRUHG FDUERQ DQG
cutting down trees leads to carbon loss to the
DWPRVSKHUH,QIDFWDWDJOREDOOHYHODQGLQWKH
VSHFLÀF FDVH RI WKH 'XUEDQ WKH ODUJHVW QDWXUDOFDUERQVWRUHLVEHORZJURXQGLQWKHIRUPRI

The transaction costs of ARD activities are exWUHPHO\KLJKLQUHODWLRQWRWKHEHQHÀWVWKDWFDQ
be claimed and the price of carbon that can
be realised. The costs have two main compoQHQWV D À[HG FRVW WKDW UHODWHV PRVWO\ WR GRLQJ
the formal paperwork and certifying the projHFWZKLFKFDQDPRXQWWRPLOOLRQVRI5DQGDQG
a recurrent cost incurred mostly through provLQJRQDUHJXODUEDVLVWKDWWKHFODLPHGFDUERQ

OPPORTUNITIES FOR ENHANCING ECOSYSTEM SERVICES
AFFORESTATION, REFORESTATION

AND

AVOIDED DEFOR-
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is in fact accruing. Currently carbon stocks canQRWEHFODLPHGDVDFUHGLWRQO\WKHLQFUHDVHLQ
VWRFN RYHU D SHULRG RI WLPH DQG WKHQ LQ SULQFLSOHRQO\WKDWFKDQJHLQVWRFNZKLFKFDQEH
attributed to a deliberate action taken to enhance climate mitigation – the so-called ‘adGLWLRQDOLW\· FODXVH ² LQ SUDFWLFH KDUG WR SURYH
or disprove). The consequence of these costs is
WKDWRQO\ODUJHDUHD$5'SURMHFWVFDQEHSURÀWDEOHDQGHYHQWKHQJUHDWYLJLODQFHLVQHHGHG
to keep the monitoring costs from getting out
of control. Places with a high potential plant
growth rate (such as Durban) fare better than
PDUJLQDO ODQGV EXW HYHQ VR LW PDNHV VHQVH WR
group projects up to a large scale (tens of thouVDQGVRIKHFWDUHVDQGWKRXVDQGVRIWRQVRIFDUbon) to make them economically viable.
The land use-based activities that qualify for
credits may expand in two ways in future. The
ÀUVW LV WKDW ¶RWKHU ODQG XVH DFWLYLWLHV· EURDGO\
OLVWHGLQ$UWLFOH LQFOXGLQJVRLOVZHWODQGVDQG
many others) may at some stage qualify. The
second is the REDD initiative. REDD recognises
WKDW JOREDOO\ DERXW D ÀIWK RI FDUERQ HPLVVLRQV
RULJLQDWH IURP WURSLFDO  IRUHVW ORVV DQG WKDW LW
makes much more sense to slow the rate of loss
than try to restore forest after it is gone. There are
LPSRUWDQWELRGLYHUVLW\FRQVHUYDWLRQFREHQHÀWV
(which often are the main objective of the proSRQHQWV  DQG UHVRQDQFHV ZLWK WKH HPHUJLQJ
ÀHOG RI ¶SD\PHQW IRU HFRORJLFDO VHUYLFHV· 7KH
problems are several: it introduces a ‘rental’ for
VWRFN PDLQWHQDQFH UDWKHU WKDQ SD\PHQWV IRU

stock changes; how does one protect against
‘leakage’ (the displacement of deforestation to
other locations); and even the billions of dollars
pledged for REDD globally become tiny when
divided equitably across all forested land.
In summary:
y 5HDODQGODVWLQJFDUERQEHQHÀWVFDQDFFUXH
from increasing the cover and density of
WUHHVLQWKHXUEDQODQGVFDSHEXWFDQDOVR
accrue in the soil of vegetated but nontreed landscapes such as grasslands.
y 2QO\DIUDFWLRQRIWKHVHEHQHÀWVTXDOLI\XQder current UNFCCC accounting rules.
y 7KHFRVWVRIYHULÀFDWLRQPD\PDNHVXFK
SURMHFWVXQSURÀWDEOHLIWKHSXUSRVHLVVDOHRI
carbon credits into formal markets.
y The main reason for undertaking these acWLYLWLHVDUHEHFDXVHDJUHHQHUEHWWHUPDQaged natural area system enhances a much
ODUJHUVHWRIHFRV\VWHPVHUYLFHVLQFOXGLQJ
ELRGLYHUVLW\VXSSRUWSROOXWLRQUHGXFWLRQ
ÁRRGFRQWUROUHFUHDWLRQDODQGDHVWKHWLF
landscapes. The increased carbon sinks and
PLFURFOLPDWHUHJXODWLRQDUHDFREHQHÀW
y A well-designed green area network is an
important adaptation strategy for climate
change. It provides buffer space enabling
IXWXUHRSWLRQVFRUULGRUVIRUELRGLYHUVLW\PLJUDWLRQFOLPDWHDPHOLRUDWLRQDQGÁRRGDQG
erosion risk reduction.

Key Messages:
y Increasing the cover and density of trees in the urban landscape has lasting carbon benHÀWVEXWRQO\DIUDFWLRQRIWKHFDUERQVWRUHGTXDOLÀHVIRUFDUERQFUHGLWVXQGHUFXUUHQW
UNFCCC accounting rules.
y (FRV\VWHPVHUYLFHVEHQHÀWVDUHDVWURQJHUGULYHURIJUHHQDUHDPDQDJHPHQWDFWLYLWLHV
ZLWKFDUERQVLQNVDVDFREHQHÀW
WETLAND MANAGEMENT
:HWODQGVDUHLPSRUWDQWIRFLIRUHFRV\VWHPVHUYLFHV 7KH\ SURYLGH FOHDQ ZDWHU UHJXODWH ÁRRG
ÁRZV DQG DUH D KDELWDW IRU VSHFLDOLVHG SODQWV
and animals. They are also unsuitable places
WREXLOGKRXVHVDQGURDGVVRLWPDNHVVHQVHWR

preferentially manage them for their ecosystem
services. That has seldom been the case in the
SDVWZKHUHWKH\KDYHHLWKHUEHHQLJQRUHGRU
actively drained to make them available for
other purposes or to remove a perceived nuiVDQFHVXFKDVPRVTXLWRHV
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:HWODQGVDUHFORVHWRFOLPDWHQHXWUDOVLQFHWKH\
KDYHRSSRVLQJSURFHVVHVZKLFKDOPRVWH[DFWO\
cancel each other out. A climax wetland (one
that has been there for a long time) takes up as
much CO2DVLWORVHVDQGLVD VLJQLÀFDQW VRXUFH
of CH4. But this is not an additional or anthropoJHQLFVRXUFHVLQFHLWKDVDOZD\VEHHQSUHVHQW
:HWODQGVRLOVDUHKLJKLQFDUERQEHFDXVHWKH\
are saturated with water for much of the year. If
WKHZHWODQGLVGUDLQHGWKLVFDUERQGHFRPSRVHV
becoming a source of CO2 to the atmosphere.
$WWKHVDPHWLPHWKHZHWODQGVWRSVSURGXFLQJ
CH4%\FRLQFLGHQFHWKHWZRSURFHVVHVDUHQXPHULFDOO\ YHU\ VLPLODU LQ JOREDO ZDUPLQJ WHUPV
MXVW RSSRVLWH LQ VLJQ &RQYHUVHO\ LI D ZHWODQG
LVFUHDWHGRUUHVWRUHGFDUERQZLOODFFXPXODWH
D VLQN  EXW &+4 ZLOO EH JHQHUDWHG D VRXUFH 
again cancelling each other out.
7KHUHIRUHZHWODQGVDUHYHU\LPSRUWDQWIRUHFRV\VWHPVHUYLFHVEXWKDYHDOPRVWQRSRWHQWLDODV
climate mitigation interventions.
MANAGING BIOMASS FLOWS
The problem with accumulating natural carERQ VWRFNV VXFK DV WKURXJK $5' LV WKDW WKH\
KDYHDQLQWULQVLFXSSHUOLPLW7KHUHIRUHDWVRPH
VWDJHWKHFDUERQXSWDNHFHDVHVDQGWKHVWRFN
becomes carbon neutral (and vulnerable to
catastrophic loss). In order to make the carbon
EHQHÀWVRQJRLQJWKHNH\PHWKRGLVWRNHHSWKH
UHVRXUFHLQDSURGXFWLYHVWDWHZKLFKSDUDGR[LFDOO\ XVXDOO\ PHDQV SHULRGLFDOO\ GLVWXUELQJ LW
E\KDUYHVWUDWKHUWKDQVWULFWO\SURWHFWLQJLW7KH
harvested carbon must be diverted either into
a secure long-term storage - such as timber in
houses or quality furniture - or into biofuels which
then substitute for fossil fuels. Harvesting and use
FDQ WDNH SODFH ZLWKRXW VLJQLÀFDQWO\ UHGXFLQJ

their other desirable properties. The productivity
of the site then becomes a sustainable climate
EHQHÀW 6XFK ELRPDVV ÁRZV LQ WKH XUEDQ FRQWH[W LQFOXGH DPRQJVW RWKHUV RUJDQLF JDUGHQ
and park refuse; street tree-fellings and trimmings and mowed grass from grasslands. From
D FOLPDWH FKDQJH SHUVSHFWLYH WKLV LV D PXFK
PRUH HIÀFLHQW XVH RI ELRPDVV WKDQ ODQGÀOOLQJ
incinerating or composting. In the case where
ELRIXHOVVXEVWLWXWHIRUIRVVLOIXHOVDFDUERQFUHGLW
accrues automatically through reduction in the
use of the latter.
A particular case in the Durban environment is
the burning of veld and sugar cane within the
EURDGHUPHWURSROLWDQDUHD:KHUHDVYHOGEXUQLQJ ZLWKLQ OLPLWV LH QR PRUH WKDQ RQFH HYHU\
two years on average in this environment) is
FDUERQ QHXWUDO QRQDGGLWLRQDO LQ WHUPV RI RWKHU *+*V DQG EHQHÀFLDO IRU ELRGLYHUVLW\ LW LV LQ
some circumstances a risk to human safety or
infrastructure and an air pollution hazard. Elimination of burning will lead to forest formation in
the long term. If there is a desire to maintain a
JUDVVODQGEXWZLWKRXWXVLQJÀUHDQQXDOPRZLQJ
FDQVXEVWLWXWH*UD]LQJLVQRWDVXEVWLWXWHIRUÀUH
IURPDFOLPDWHFKDQJHSHUVSHFWLYHVLQFHPRUH
methane is generated by the ruminant than
ZRXOGKDYHEHHQSURGXFHGE\WKHÀUH
Sugar cane is burned to prepare it for harvestLQJ HVSHFLDOO\ RQ VORSHV ZKHUH KDQG KDUYHVWing is required. This is a pollution problem and a
net source of CH4 and aerosols. Burning can be
avoided by harvesting the cane mechanically.
The crop residues can then be combusted at
the mill in a cogeneration plant where they substitute for fossil fuels. This applies equally to existing or reestablished natural vegetation and to
SODQWDWLRQV JDUGHQV RU VWUHHW WUHHV +DUYHVWLQJ
DQGXVHFDQWDNHSODFHZLWKRXWVLJQLÀFDQWO\UH-

Key Messages:
y :HWODQGVKDYHDOPRVWQRSRWHQWLDOWRPLWLJDWHFOLPDWHFKDQJHEXWDUHYHU\LPSRUWDQW
for ecosystem services.
y ,QRUGHUWRPDLQWDLQFDUERQEHQHÀWVRYHUWLPHDUHVRXUFHKDVWREHLQDSURGXFWLYHVWDWH
ZKLFKPHDQVLWPXVWEHGLVWXUEHGSHULRGLFDOO\E\KDUYHVWUDWKHUWKDQVWULFWO\SURWHFWLQJLW
y +DUYHVWHGELRPDVVPXVWEHGLYHUWHGLQWRVHFXUHORQJWHUPVWRUDJH HJWLPEHUKRXVHV
IXUQLWXUHELRIXHOV UDWKHUWKDQODQGÀOOLQJFRPSRVWLQJRULQFLQHUDWLQJ
ducing their other desirable properties.
y 9HOGEXUQLQJZLWKLQOLPLWVLVQHDUFDUERQQHXWUDOEXWVXJDUFDQHEXUQLQJVKRXOGEHGLVcouraged and cane residues rather used in a cogeneration plant as a substitute for fossil
fuels.
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ALTERNATIVE CARBON SINKS

GREEN ROOFS AND PAVED AREAS

These are three broad ways in which building
materials contribute to climate change and
mitigation:
y 7KHHPERGLHGHQHUJ\RIWKHLUPDQXIDFWXUH
ZLWKORFDOO\VRXUFHGQDWXUDOPDWHULDOVVXFK
DVJUDVVZRRGPXGDQGVWRQHEHLQJORZ
ÀUHGEULFNDQGWLOHLQWHUPHGLDWHDQGKLJK
HQHUJ\PDWHULDOVVXFKDVJODVVSODVWLFDQG
metal being high. The embodied energy of
buildings is typically the equivalent of many
\HDUVRIHQHUJ\HIÀFLHQWRSHUDWLRQ
y The carbon content in the materials themVHOYHVZKLFKLVVHTXHVWHUHGIRUWKHOLIHRIWKH
EXLOGLQJ DQGORQJHULIWKHPDWHULDOLVUHF\FOHG ²WKLVLVKLJKIRUZRRGWKDWFKDVSKDOW
and plastics.
y Through their insulation and thermal mass
SURSHUWLHVZKLFKDVVLVWZLWKWKHHQHUJ\
HIÀFLHQF\RIWKHEXLOGLQJRYHULWVOLIHWLPH
)RDPVVRPHW\SHVRISDUWLFOHERDUGVDQG
double glazing have good insulating properWLHV0XGVWRQHDQGEULFNKDYHJRRGWKHUPDOPDVVSURSHUWLHVVWDELOLVLQJWKHWHPSHUDWXUHÁXFWXDWLRQVWKURXJKWKHGD\DQGWKXV
saving both cooling and heating energy.

&RYHULQJ GDUN LPSHUYLRXV VXUIDFHV VXFK DV
URRIVURDGVDQGSDUNLQJDUHDVZLWKJUHHQYHJetation serves several purposes.

&HPHQWFDQFRQWDLQXSWRÁ\DVKZLWKRXW
UHGXFLQJLWVTXDOLWLHVEXWUHGXFLQJWKHHPLVVLRQV
from cement manufacture by an equivalent
DPRXQW DQG KHOSLQJ VROYH D ZDVWH SUREOHP
at the same time. Many South African cements
DQGFRQFUHWHSURGXFWVDOUHDG\FRQWDLQÁ\DVK
so additional dilution is not possible.
Geo-energy can substitute for fossil-fuel derived
energy in both heating and cooling. A heat
pump makes uses of the relative stability of the
soil temperature below about 600 mm to cool
buildings in summer and warm them in winter.
The mean annual temperature in eThekwini Municipality is around 250 C – very close to the huPDQ LGHDO HYHQ WKRXJK WKH VXPPHUV DUH WRR
hot and the winter nights can be too cool. The
ocean could be used in a similar way.

y If the vegetation is lighter (higher albedo)
WKDQWKHVXUIDFHLWFRYHUVLWUHÁHFWVWKHVXQ·V
HQHUJ\EDFNWRWKHVN\FRXQWHUDFWLQJWKH
effects of increased GHGs in the atmosphere. The reverse is true if the vegetation is
GDUNHUWKDQWKHVXUIDFHLWFRYHUVZKLFKPD\
EHWKHFDVHIRUXQSDLQWHGFRQFUHWHDOXPLQLVHGVXUIDFHVXQSDLQWHGJDOYDQLVHGLURQ
light-coloured painted surfaces or beach
sand. The albedo of green vegetation is
DERXWZKLFKLVKLJKHUWKDQWDUGDUN
SDLQWHGVXUIDFHVVRPHEULFNHGVXUIDFHVDQG
deep open water.
y Transpiration from the green leaves cools the
DLUUHGXFLQJWKHQHHGIRUDLUFRQGLWLRQLQJ
This comes at a water cost - a problem if water is scarce – and is less effective in humid
environments such as Durban.
y A layer of soil on a roof adds to its insulation
and thermal mass properties.
y The moist inside of the leaves acts as a trap
for pollutants (notably ozone and its precursors) and the rough foliage traps dust partiFOHV7KLVOLNHWUDQVSLUDWLRQDOFRROLQJZRUNV
best with leafy plants with high stomatal
FRQGXFWDQFHDVRSSRVHGIRULQVWDQFH
WRZDWHUVDYLQJVSDUVHVXFFXOHQWJDUGHQV
(‘xeroscaping’).
CONCLUSION
Enhancing carbon sinks through the activities
described in this chapter makes a minor contribution to climate change mitigation when
compared with the city’s GHG emissions. HowHYHU WKHUH DUH PDQ\ RWKHU SRVLWLYH EHQHÀWV
both in terms of ecosystem services and climate
FKDQJHDGDSWDWLRQ7RJHWKHUWKH\PDNHWKLVD
very worthwhile area in which to invest.

Intelligent building design is also an important
climate change adaptation strategy.
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Key Messages:
y Building materials can contribute to climate change mitigation through the embodied
energy of their manufacture; the carbon content of the materials themselves; and
WKURXJKWKHLUWKHUPDOSURSHUWLHVWKDWDVVLVWZLWKHQHUJ\HIÀFLHQF\RIDEXLOGLQJ
y *UHHQLQJ GDUN LPSHUYLRXV VXUIDFHV ZLWK OLJKWFRORXUHG YHJHWDWLRQ PD\ UHÁHFW PRUH
VXQOLJKW EDFN WR WKH VN\ DQG WKXV PLWLJDWH FOLPDWH FKDQJH 7KHUH DUH RWKHU EHQHÀWV
VXFKDVFRROLQJWKURXJKWUDQVSLUDWLRQLQVXODWLRQRIEXLOGLQJVDQGWUDSSLQJRISROOXWLRQ
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achieving low carbon governance
INTRODUCTION
,WLVZLGHO\DFFHSWHGWKDWXUEDQFHQWUHVKRPH
WR RYHU KDOI RI WKH ZRUOG·V SRSXODWLRQ DUH NH\
sites for action in generating proactive and sustained responses to climate change challenges
facing the globe. City administrations and their
DFFRPSDQ\LQJ SROLWLFDO VWUXFWXUHV YDULHG DV
WKH\ PLJKW EH LQ WKH SDVW GHFDGH RU VR KDYH
begun to take steps to identify and test some of
their possible roles in confronting environmental
challenges such as global climate change and
contributing to new solutions.
The importance of cities and the scale of the
FKDOOHQJHV IDFLQJ WKHP SDUWLFXODUO\ LQ WKH GHYHORSLQJZRUOGLVQRWMXVWDSURGXFWRIUDSLGXUEDQLVDWLRQEXWDOVRWKHLUJURZLQJUROHDVFHQWUHV
of formal and informal economic production.
These processes are occurring side-by-side with
evolving forms of government and processes of
governance.
This chapter seeks to understand the nature of
urban governance challenges that arise in the
context of a low carbon city and sets out some
of the essential elements of a low carbon governance framework for eThekwini Municipality.
GOVERNANCE CONCEPTS
2QHRIWKHPRVWZLGHO\FLWHGGHÀQLWLRQVLVWKDW
of the United Nations Development Programme
81'3  ZKLFK GHVFULEHV JRYHUQDQFH DV ´WKH
V\VWHP RI YDOXHV SROLFHV DQG LQVWLWXWLRQV E\
ZKLFK D VRFLHW\ PDQDJHV LWV HFRQRPLF SROLWLcal and social affairs through interactions within
DQGDPRQJWKHVWDWHFLYLOVRFLHW\DQGSULYDWH
sector. It is the way a society organises itself to
make and implement decisions – achieving

PXWXDOXQGHUVWDQGLQJDJUHHPHQWVDQGDFWLRQ
81'3FLWHGLQ81'3 
Styles of governance are frequently judged as
JRRGRUEDG &ORHWH $FFRUGLQJWR+\GHQ
DQG%UDWRQ  IRXUFULWHULDFDQEHXVHGWR
DVVHVV VW\OH RI JRYHUQDQFH YL] WKH GHJUHH RI
trust in government; the degree of responsiveness in the relationship between government
and civil society; the government’s degree of
DFFRXQWDELOLW\ WR LWV YRWHUV DQG WKH QDWXUH RI
the authority that the government exercises
over its society.
There is no universal model of good governance;
experiences vary significantly across country
ERXQGDULHV DQG HYHQ ZLWKLQ FRXQWULHV DV GR
the values that might underpin any one notion
of what constitutes good governance and the
best modes to realise the goals behind this.
Urban governance has achieved prominence
as urban settlement has become increasingly
the dominant form of settlement the world over.
Added to this is the process of decentralisation
that has taken root in much of the world in the
past few decades. This is seen by many commentators as a move to improve governance
E\ JLYLQJ FLWL]HQV D JUHDWHU UROH LQ LQÁXHQFLQJ
their affairs through access to local democratic
instruments and a local state with some capacity.
The past two decades has seen a steady rise
LQ DWWHQWLRQ JLYHQ WR HQYLURQPHQWDO FRQFHUQV
VSHFLILFDOO\ FOLPDWH FKDQJH PDWWHUV DW ORcal government level and in cities. This raised
awareness and the action taken by various
groups have combined to stimulate a variety of
responses that include: translation into policies
and strategies; the creation of state capacity

139

Chapter 1 to last.indd 139

2011/06/20 06:06:24 PM

TOWARDS A LOW CARBON CITY: FOCUS ON DURBAN

to attend to environmental challenges and the
LPSOHPHQWDWLRQRISROLFLHVDQGDJURZLQJFLYLO
society presence in public discourses and action around the environment.
+RZHYHU DV $OEHU DQG .HUQ   QRWH LQ
PDQ\ LQVWDQFHV PXFK RI WKH NH\ DXWKRULW\ UHmains vested with the national state. In most
countries there is no direct link between national
*+*UHGXFWLRQJRDOVGHULYHGIURPQDWLRQDOFOLmate protection programmes and international
agreements and the implementation of these
goals at local level. The absence of mandatory
provisions in national legislation makes local cli-

mate action a voluntary task for most local authorities.
Satterthwaite (2007) argues that effective local
governance is more important to people than
JRRG QDWLRQDO RU JOREDO JRYHUQDQFH )XUWKHU
he suggests that national governments can only
meet their global responsibilities by partnering
with local government. He underscores the local
role by noting that: “most global environmental
problems will be resolved only through the aggregate impact of actions undertaken by local
JRYHUQPHQWVµ 6DWWHUWKZDLWH 

Key Messages:
y Effective local governance is more important to people than good national or global
governance.
y Global environmental problems can only be resolved through the collective impact of
actions by local governments.

LOCAL GOVERNANCE FRAMEWORK
Alber and Kern (2008) provide a useful framework
within which to examine the local state and governance. The four modes of governance are described as follows:
y Self-governingFDQEHGHÀQHGDVWKH
capacity of local government to govern its
own activities. This mode relies on reorganiVDWLRQLQVWLWXWLRQDOLQQRYDWLRQDQGVWUDWHJLF
investments. An example of this mode of
governance is the improvement of energy
HIÀFLHQF\LQJRYHUQPHQWRIÀFHVDQGRWKHU
municipality-owned buildings.
y Governing through enabling refers to the role
of local government in coordinating and facilitating partnerships with private actors and
HQFRXUDJLQJFRPPXQLW\HQJDJHPHQW7RROV
VXFKDVSHUVXDVLRQDQGLQFHQWLYHVDUHPRVW
important for this mode of governance.
y Governing by provision means that practice
is shaped through the delivery of particular forms of services and resources. This is
accomplished through infrastructure and
ÀQDQFLDOPHDQV
y Governing by authority involves the use of
WUDGLWLRQDOIRUPVRIDXWKRULW\VXFKDVUHJXODtion and the use of sanctions.

They then went on to classify various types of
action taken by local governments according
WR WKLV IUDPHZRUN 7DEOH   SURYLGLQJ D XVHful insight into the relationship between governance and climate change activities.
Alber and Kern (2008) also highlighted the global shift that has taken place in the focus of cliPDWHFKDQJHUHVSRQVHV,QLWLDOO\WKHIRFXVZDV
on mitigation measures. Some of the responses
included the compilation of emission inventoULHVIROORZHGE\FDUERQGLVFORVXUHSURMHFWVZLWK
municipalities sometimes taking a lead in disclosing municipal-generated carbon emissions.
ICLEI’s Carbon Disclosure Project is an example
RIVXFKDQLQLWLDWLYHZKLFKE\XVLQJFLW\FLW\QHWworks demonstrated the ability of networked
interaction between role-players to enhance
prospects for improved governance.
Carbon disclosure projects were followed by
*+* UHGXFWLRQ WDUJHWLQJ ZLWK VSHFLÀF WDUJHWV
being set around key emission categories to inform decision-making and stimulate responsible
action by those responsible for emissions. Alber
DQG.HUQ  VXJJHVWWKDWLQJHQHUDOWDUJHWLQJKDVQRWEHHQWRRVXFFHVVIXOZLWKSUREOHPV
being faced in terms of institutional coordina-
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Table 8.1:

Modes of urban governance and climate change activities (after Bulkeley and Kern, 2006 and
reproduced in Alber and Kern, 2008)

Self-governing

Governing through enabling

Governing by provision

Governing by authority

Energy
Energy efficiency schemes and
use of CHP within municipal
buildings (e.g. schools)
Procurement of energy-efficient
appliances
Purchasing of green energy
Eco-house and renewable energy demonstration projects

Campaigns for energy efficiency

Clean energy service provision

Advice on energy efficiency to
businesses and citizens

Energy service companies

Promotion of the use of renewable energy

Provision of incentives and
grants for energy-efficiency
measures

Education campaigns
Green travel plans
Quality partnerships with public
transport providers

Public transport service provision
Provision of infrastructure for
alternative forms of transport
Logistics centres for goods
transport

Campaigns for reducing, reusing
and recycling waste
Promotion of the use of recycled
products

Waste service provision
Installations for recycling, composting and waste to energy
facilities
Recycling, composting and
reuse schemes

Strategic energy planning to
enhance energy conservation
Ordinances on the mandatory
use of renewable energy
Energy efficiency requirements
in zoning ordinances

Transport
Mobility management for
employees
Green fleets

Transport planning to limit car
use and provide walking and
cycling infrastructure
Workplace levies and road-user
charging

Waste
Waste prevention, recycling and
reuse within the local authority
Procurement of recycled goods

Regulations on methane combustion from landfill sites

Urban Planning and Land Use
High energy-efficiency standards and use of CHP in new
public buildings
Demonstration projects - house
or neighbourhood scale

Guidance for architects and
developers on energy efficiency
and renewables

WLRQ ZKHUH PDQ\ ODUJH HPLVVLRQ LPSDFW GHFLVLRQV JHW WDNHQ RXWVLGH WKH LQÁXHQFH RI HQYLURQPHQWDO XQLWV LQ ORFDO JRYHUQPHQW RU HYHQ
outside local government itself. This point emphasises the need for multi-level governance as
discussed later.
0RUHUHFHQWO\WKHUHKDVEHHQDVKLIWWRDFWLRQV
UHODWHG WR DGDSWLRQ WR OLNHO\ FOLPDWH FKDQJHV
as the risks from climate change become more
RIDUHDOLW\ $OEHUDQG.HUQ 7KLVKDVWHQGed to reinforce a more central role for relevant
departments in municipalities (also reported by
5REHUWV 7KHUHH[LVWVDYHU\VWURQJLPSHUDtive for local government to take a lead in local
adaptive responses as the impact of climate
change across space is likely to be highly variDEOH+RZHYHUWKHUHTXLUHPHQWRIDYHU\VWURQJ
technical foundation for the development of
adaption strategies has meant that many are
very much at their preliminary stage.

Strategic land use planning to
enhance energy efficiency and
the utilisations of renewables
Planning of sites for renewable
installations
Strategic land-use planning to
enhance public transport

Satterthwaite (2007) remarks how cities in highincome countries possess a relatively high adapWLYHFDSDFLW\DQGWKXVZLOOEHDEOHWRLPSURYH
UHVLOLHQFH DQG PDQDJH DGDSWDWLRQ SURYLGHG
there has been awareness-raising and guidDQFHLVDYDLODEOH,QFRQWUDVWLQPLGGOHLQFRPH
DQG ORZLQFRPH FRXQWULHV WKH ODFN RI DGDSWLYHFDSDFLW\´FDOOVIRUH[WHQVLYHVXSSRUWERWK
in terms of capacity-building and investments
LQLQIUDVWUXFWXUHDQGVHUYLFHVµ $OEHUDQG.HUQ
2008: 16)
One of the major themes emphasised by Alber
and Kern (2008) and Corfee-Morlot et al. (2009)
LV WKDW RI PXOWLOHYHO JRYHUQDQFH VSHFLÀFDOO\
in horizontal terms (across departments within
municipalities or between municipalities) and
in vertical terms (between municipalities and
communities or between municipalities and national or international spheres of decision and
policy-making).
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Much potential exists for horizontal collaboraWLRQ ZLWK YDULRXV GHSDUWPHQWV ZLWKLQ D PXnicipality and even adjacent (and sometimes
more distant) municipalities sharing their knowledge and experiences of self-governing actions
around climate change. There is also scope for
SODQQLQJMRLQWSURYLVLRQLQÀHOGVVXFKDVHQHUJ\
RUWUDQVSRUWDWLRQDVWKHUHDUHRSSRUWXQLWLHVIRU
collaborative forms of regulation. Alber and Kern

(2008) also propose a number of areas in which
FROODERUDWLRQ FDQ EH H[WHQGHG YHUWLFDOO\ IRU
example capacity-building. If it is accepted that
local action is important in achieving national
goals then national actors must examine their
UROHVLQWHUPVRIÀHOGVVXFKDVFDSDFLW\EXLOGLQJ
HQDEOLQJ  UHVRXUFH DOORFDWLRQ SURYLVLRQ  DQG
delegations of responsibility (authority).

Key Messages:
y $ JOREDO VKLIW LQ FOLPDWH FKDQJH UHVSRQVHV KDV WDNHQ SODFH IURP DQ HDUO\ IRFXV RQ
PLWLJDWLRQ WR RQH IRFXVHG RQ DGDSWDWLRQ DV WKH ULVNV IURP FOLPDWH FKDQJH EHFRPH
more of a reality.
y $GDSWLYH UHVSRQVHV WHQG WR EH ORFDO LQ QDWXUH UHLQIRUFLQJ WKH FHQWUDO UROH IRU ORFDO
government.
y Multi-level governance (including both horizontal and vertical levels) is imperative to
strengthen the ability of local government to manage adaptation and improve resilience.

GOVERNANCE IN ETHEKWINI MUNICIPALITY
HISTORICAL PERSPECTIVES
A historical perspective is necessary as South
African cities come from a history in which govHUQPHQW ZDV RUJDQLVHG WR EHQHÀW D PLQRULW\
DQG JRYHUQDQFH SURFHVVHV ZHUH KLJKO\ LQÁXHQFHG E\ DQ DXWKRULWDULDQ VWDWH FXOWXUH :KLOVW
WKHDSDUWKHLGVWDWHGLGWDNHVLJQLÀFDQWVWHSVWR
SUHVHUYHZLOGHUQHVVDUHDVLWWHQGHGPRUHRIWHQ
than not to favour economic growth prospects
RYHU RWKHU FRQFHUQV ERWK VRFLDO DQG HQYLURQmental. Both city form and city services delivery
SDWWHUQV ZHUH KLJKO\ XQHTXDO OHDYLQJ WKH PDjority of poor black urban residents on the periphery of cities with little in the way of effective
services (see Chapter 2). Formal governance
structures did little to take account of these conditions and there were even active attempts to
suppress the voice of black urban residents. As
DUHVXOWWKHVHUHVLGHQWVRIWHQKDGOLWWOHRUQRDFcess to appropriate measures to improve their
FLUFXPVWDQFHV DQG KDG WR EHDU WKH EUXQW RI
polluting industries (with South Durban being a
case in point).
6LQFHWKHHDUO\VZLWKWKHSURFHVVRIGHP-

RFUDWLF UHIRUP LQ WKH FRXQWU\ WKHUH KDV EHHQ
FRQVLGHUDEOHDWWHQWLRQJLYHQLQLWLDOO\WRWKHUHorganisation of government at the local level
and the creation of democratised electoral
SURFHVVHVEXWLQVXEVHTXHQW\HDUVWRDUDQJHRI
governance-related reforms aimed at enhancing the accountability of local government and
in giving citizens a greater voice. In legislative
WHUPVWKHLPSRUWDQFHRIWKH/RFDO*RYHUQPHQW
Structures Act (Act 117 of 1998) and the Local
Government Systems Act (Act 32 of 2000) stand
out as critical elements in helping to craft both
the government reforms and governance processes that have followed.
,WLVQRWDEOHWKDWLQ6RXWK$IULFDWKH&RQVWLWXWLRQ
(Act 108 of 1996) gives formal recognition to local government as a sphere of government (it is
not merely an administrative creation as it is in
many other countries). The Constitution has also
been central to the processes of trying to craft
new governance arrangements. Apart from the
VLJQLÀFDQW VFRSH RI WKH ULJKWV DQG GXWLHV DFFRUGHG VSHFLÀFDOO\ WR ORFDO JRYHUQPHQW LQ WKH
&RQVWLWXWLRQ WKHUH DUH DOVR ULJKWV DFFRUGHG WR
WKHFLWL]HQU\LQD%LOORI5LJKWVZKLFKFUHDWHDQ
important bedrock for governance at the local
VSKHUH ,QGHHG WKHUH KDV EHHQ ZLGHVSUHDG
use of the Constitution by communities in their
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struggles to have rights respected in situations
where local government has acted in ways that
do not align with key constitutional provisions
RULQWHUSUHWDWLRQV+RZHYHUWKLVVWUHQJWKRIWKH
&RQVWLWXWLRQLQWKDWLWVHHNVWRSURWHFWWKHULJKWV
RILQGLYLGXDOVRUJURXSVKDVDOVREHHQUDLVHGDV
a concern when it comes to some aspects of
JRYHUQDQFHLQWKDWWKHEHQFKPDUNRIWHQXVHG
in determining whether a party should take action is based on whether it affects the rights of
another party. Many critics hold the view that
primary protection for the environment is weakHQHG IRU H[DPSOH D ULYHU FDQ EH SROOXWHG DV
long as it does not affect the health of communities in a direct manner or reduce access to
rights of clean drinking water.
A key element of local government changes in
South Africa since 1994 has been the introduction of metropolitan-scale government in the
major cities. This was driven by a number of imSHUDWLYHV3UREDEO\WKHPRVWVLJQLÀFDQWRIWKHVH
was to create opportunities for redistributive action by the local state across space from a single city tax base. This was aimed at avoiding a
situation where local state revenue generated
from commercial or higher income areas could
not be re-allocated to neighbourhoods without
DQ\ VLJQLÀFDQW ORFDO WD[ EDVH ,W DOVR IRUFHG D
much greater degree of coordination between
highly uneven and fragmented local government units that had been operating in the past.
A further motivation was to secure a greater
degree of integration with peri-urban and surrounding rural areas by drawing them into city
administration.
Along with these local government reforms has
come a reformed political process with new
electoral processes and municipal structures.
The eThekwini Municipality currently has 100
HOHFWRUDO ZDUGV ZLWK  HOHFWHG ZDUG FRXQcillors. This is matched by 100 proportional repUHVHQWDWLRQFRXQFLOORUVZKRDUHQRPLQDWHGE\
parties in proportion to their share of the electoral vote. Under the Local Government Structures
Act (Act 117 of 1998 WKH&RXQFLOKDVRSWHGIRU
an Executive Committee decision-making sysWHPDVRSSRVHGWRKDYLQJDQ([HFXWLYH0D\RU
as was done in most other cities in South Africa.
This was due in a large part to the fact that an
RXWULJKW PDMRULW\ HOXGHG WKH GRPLQDQW SDUW\
WKH$IULFDQ1DWLRQDO&RQJUHVV $1& LQSDVWOR-

cal government elections. In forming a coalition
ZLWKDVPDOOHUSDUW\LWFKRVHWKH([HFXWLYH&RPmittee system to be able to offer some access
to decision-making structures for smaller parWLHVDVZHOODVWKHRSSRVLWLRQDVWKH([HFXWLYH
Committee system is based on a proportional
allocation of seats. In both the Executive Mayor
DQG WKH ([HFXWLYH &RPPLWWHH V\VWHP WKH IXOO
elected Council is the ultimate decision-making
body and all councillors are represented on this
DQG RQ DQ DUUD\ RI &RXQFLO FRPPLWWHHV ZLWK
VSHFLÀFUHVSRQVLELOLW\IRUÀHOGVRIPDQGDWHGORcal government decision-making.
,QWKHH[HUFLVHRILWVJRYHUQDQFHUHVSRQVLELOLWLHV
it is probably the Local Government Systems
Act (Act 32 of 2000) and the Municipal Finance
Management Act (Act 56 of 2003) that have
the greatest impact on how citizens and various stakeholders experience interaction with local government in its more formal mechanisms.
Both the acts mentioned above require local
government to act in a participatory manner
E\HQJDJLQJWKHFLWL]HQU\LQSODQQLQJEXGJHWing and policy-making processes. The former
sets out the process for generating municipal
IDPs as the central tool for municipal planning
and action. These are to be supplemented by
medium term (three year) and annual budgets
WRDOLJQH[SHQGLWXUHWRVSHFLÀFPXQLFLSDOJRDOV
DQGWDUJHWV,QWKHOHJLVODWLRQWKH,'3VDUHVHHQ
as an element to enhance democracy and not
just an administrative exercise.
The eThekwini Municipality has consistently produced IDPs as required and has moved in recent years to align budgetary expenditure to
these frameworks as they have been adopted.
These are core governance tools in the municipal environment as they are used to justify actions and choices on a consistent basis. Most
municipalities tend to keep the frameworks
relatively open-ended to allow for a measure
RIGLVFUHWLRQDU\DFWLRQERWKLQWHUPVRISROLWLFDO
choices and in terms of administrative allocations. These are further supported by a range of
other formal policy documents and frameworks
WKDWDUHPRUHRIWHQWKDQQRWVSHFLÀFWRDORFDO
municipality in their content but are required
to be present in all municipalities. An example
of these would be spatial planning frameworks
such as the SDF which sets out broad land use
LPSHUDWLYHV DV ZHOO DV DQ DUUD\ RI SODQQLQJ
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frameworks related to land use that operate
XQGHUWKHVHVXFKDVVXEUHJLRQDOVSDWLDOGHYHOopment frameworks and local area plans with
JUHDWHU DQG JUHDWHU OHYHOV RI VSHFLÀFLW\ 7KHVH
too provide important points of governance interaction between citizens and the state.
Municipalities also have powers to determine
some forms of local legislation through promulgating municipal by-laws which cover a wide
UDQJHRIÀHOGVVXFKDVKHDOWKDQGVDIHW\ODQG
XVHVSHUPLWWLQJFKDUJHVSHQDOWLHVDQGWKHOLNH
These were much in evidence in the municipality prior to 1994 and have tended to be seen
as somewhat less important in that the bulk of
them were not reviewed or extended to areas
FRYHUHGE\EURDGHUPXQLFLSDOERXQGDULHVXQWLO
UHFHQWO\+RZHYHURIODWHWKHUHKDVEHHQDUHnewed focus on municipal by-laws as a key element of the local state’s governing machinery
in recent years.
The manner in which the local state organises itself is also important in governance terms. Since
 WKH GRPLQDQW PRYH KDV EHHQ WR FUHDWH
D VLQJOH FHQWUDOLVHG ORFDO JRYHUQPHQW DGPLQistration to replace the highly uneven and fragmented local government structures of the past.
After the 2000 local government elections this
was accelerated with the bulk of the remnant
ORFDOJRYHUQPHQWRIÀFHVEHLQJFHQWUDOLVHG
,Q UHFHQW \HDUV WKHUH KDV EHHQ VRPH PRYHment to create a measure of a more localised
presence. This has included investment in refurbishing facilities for local councillors closer to
WKHLU ZDUGV RSHQLQJ XS PXQLFLSDO FRQWDFW RIÀFHV IRU WKH SD\PHQW RI VHUYLFHV DQG UHODWHG
queries and in the allocation of responsibilities in
many line departments. A notable experiment
ZDVWKHVHWWLQJXSRIÀYHDUHDEDVHGPDQDJHment and development zones with funding from
the European Commission between 2003 and
2008. This involved setting up of dedicated loFDOGHYHORSPHQWWHDPVLQÀYHSLORWDUHDVRIWKH
city to help drive more localised programmes.
7KHVH ZHUH VHHQ WR EULQJ QRWLFHDEOH EHQHÀWV
WRDUHDVVXFKDV&DWR0DQRUDQGWKH,QDQGD
1WX]XPD.ZD0DVKXDUHDZKHUHWKHEHQHÀWRI
enhanced participation and the application of
local knowledge by administrators based in the
area allowed for more effective municipal deOLYHU\DQGPRUHUHÀQHGORFDOSURMHFWV+RZHYHU

it appears that a decision has been taken to
reintegrate these teams into municipal line departments as the idea of a further restructuring
of the already much-restructured local administrations along the area based management
lines has not found favour with senior politicians
RURIÀFLDOV
CRITICAL ANALYSIS
MUNICIPALITY

OF

GOVERNANCE

IN ETHEKWINI

$VRQHPLJKWH[SHFWLQDQ\RQHFRQWH[WWKHUH
are many different perspectives in terms of
ZKDW FRQVWLWXWHV JRRGV JRYHUQDQFH DV ZHOO
as whether or not local government in Durban
has contributed to enhancing the good governance experience of citizens in Durban. UnGRXEWHGO\WKHPRYHIURPDSDUWKHLGHUDORFDO
government to the present-day democratic
local government has seen major strides to enhance good governance. Local government
WRGD\ IRU WKH PDMRULW\ RI FLWL]HQV LV IDU PRUH
responsive to their needs and has increasingly
been enabled through national legislation and
new funding frameworks to play an effective
developmental role. The introduction of the
many varied processes at the local government
OHYHO VXFK DV WKRVH UHODWHG WR WKH ,'3 KDYH
introduced possibilities that were not contemplated prior to 1994. Municipal publications and
the Mayor’s Annual Reports produced in recent
years provide evidence that local government
is aware of the major challenges it faces and
LVFRQÀGHQWWKDWWKHVWHSVLWLVWDNLQJLQWKHGHOLYHU\RIKRXVLQJEDVLFVHUYLFHVLPSURYHGOLYLQJ
environments and economic development are
making major strides to realising the municipal
vision statement.
It is notable that the eThekwini Municipality has
received a range of accolades and is regarded
in many circles as being the best municipality in
South Africa. It has won Vuna awards from the
former Department of Provincial and Local Government for its delivery performance and has
received international recognition for some of
its programmes. These are further supported by
the municipality having the best credit rating of
DQ\FLW\LQ6RXWK$IULFDKDYLQJGHOLYHUHGPRUH
public housing units and more electrical and
ZDWHUFRQQHFWLRQVWKDQRWKHUFLWLHVDQGKDYLQJ
achieved clean audits throughout recent years
RI WXUPRLO 7KHVH DUH E\ QR PHDQV LQVLJQLÀFDQW
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DQGVXJJHVWDWOHDVWLQUHODWLYHWHUPVDKLJKO\
capable administration under the guidance of
political leadership with a strong orientation to
meeting developmental commitments.
1RWZLWKVWDQGLQJ WKHVH DFFRODGHV RU LQ VRPH
FDVHV EHFDXVH RI WKHP WKH PXQLFLSDOLW\ KDV
come in for some considerable criticism. Much
of the criticism relates to the tendency by the
local municipality to revert to its own formal
processes in terms of decision-making without
engaging more meaningfully with the citizenry
(Ballard et al $OWKRXJKWKHUHDUHFRQVXOtative processes around the bulk of municipal
SURFHVVHV ZLWK DFWLYH LQYROYHPHQW IURP ZDUG
FRXQFLOORUVWKHUHKDVEHHQDQRQJRLQJFRQFHUQ
amongst many civil society groups that the local
PXQLFLSDOLW\WHQGVWRZDUGVDRQHVL]HÀWVDOODSproach in its models of delivery to the poorer urban communities making up the majority of the
FLW\·V UHVLGHQWV $OOLHG WR WKLV WKHUH KDYH EHHQ
concerns that decisions are made before being
brought through Council processes for rubberstamping (Ballard et al. 
,Q SDUWLFXODU WKHUH KDYH EHHQ FRQFHUQV WKDW
these processes have come to characterise
so-called strategic decision-making around
PDMRU SURMHFWV DQG LQLWLDWLYHV ZKHUH WKHUH LV D
limited tendency to engage with broader interest groups. Examples cited include the commitments made around mega projects and events
VXFKDVWKH3RLQW:DWHUIURQWGHYHORSPHQWVDQG
WKH),)$:RUOG&XS6RPHKDYHVXJJHVWHG
that these processes have been further complicated by very close working relationships of
senior Council political leaders and a powerful
network of local business people (Moffet and
)UHXQG 2WKHUVKDYHDUJXHGIXUWKHUWKDW
the municipality has embraced a market-based
development strategy as a result of these close
UHODWLRQVZKLFKDJJUDYDWHVLQHTXDOLW\DQGSRYHUW\ %RQG 
There are also criticisms that the municipality
KDVWKURXJKLWVUHIRUPRIJRYHUQPHQWVWUXFWXUHV
denuded localities within the city with a meaningful level of accessible administrative presHQFH7KLVKDVWZRGLPHQVLRQVWKHÀUVWRIWKHVH
ZRXOG EH WKDW DFFHVVLQJ UHVSRQVLYH ORFDO RIÀcials with some measure of decentralised auWKRULW\FDQEHYHU\GLIÀFXOWIRUERWKFLWL]HQVDQG
ward councillors alike; the second aspect is that

various forms of local knowledge and insight are
QRWFDSWXUHGE\RIÀFLDOVZLWKDQHLJKERXUKRRG
beat and incorporated into decision-making
SURFHVVHV DW D PXQLFLSDOZLGH OHYHO )LQDOO\
WKHUH DUH WKRVH ZKR DUJXH SHUKDSV EHFDXVH
of the fact of the claimed capacity of the muQLFLSDOLW\WKDWLWUHDOO\VKRXOGKDYHGRQHPRUH
WKDQ LW KDV LQ WHUPV RI GHOLYHU\ 5REELQV  
2QFHDJDLQWKHUHDUHWZRHOHPHQWVKHUHWKDW
KDYHEHHQUDLVHG7KHÀUVWLVWKDWDEROGHUPXnicipal leadership might have pushed for greatHUÁH[LELOLW\DQGORZDGDSWDWLRQLQSURJUDPPHV
such as housing where the core policies are set
DWDQDWLRQDOOHYHO &KDUOWRQDQG.LKDWR 
The second set of concerns would be that while
delivery might have been impressive in relative
WHUPVLQ'XUEDQLWVWLOOIDOOVIDUVKRUWRIWKHQHHG
WKDWH[LVWV 3LWKRXVH 
Democratic local government in Durban remains a relatively young project. In the period
since democratic local government reforms
VWDUWHGLQPDMRUFKDQJHVKDYHEHHQLQVWLWXWHGWRUHQGHUVLJQLÀFDQWFKDQJHVLQWKHIRUP
and content of local government processes
and actions. Facing the considerable structural
problems of the city and the considerable levels
of poverty have been major pre-occupations of
ORFDO JRYHUQPHQW +RZHYHU WKHUH KDYH EHHQ
sustained efforts to develop a deeper and more
complex set of responses as time has passed.
ENVIRONMENT

AND

GOVERNANCE LINKS

Durban has been hailed often as a leading
actor around environmental challenges in the
South African local government context. There
has been sustained action around environmental matters over the past two decades. In
WKHODWHVLQLWLDOFRPPLWPHQWVZHUHPDGH
DURXQG'·0266DQGLQWKHODVW\HDUVWKLVKDV
expanded as the metropolitan boundaries have
been established and it has been incorporated
fully into municipal planning frameworks with a
UHFRJQLWLRQQRWMXVWRIWKHFRQVHUYDWLRQEHQHÀWV
LWPLJKWRIIHUEXWDOVRLQWHUPVRISURWHFWLRQRI
biodiversity and for the provision of environmental services.
,QWKHSRVWHUD'XUEDQZDVDOVRRQHRIWKHÀUVW
FLWLHVXQGHUWKHDHJLVRI/RFDO$JHQGDWRLQLWLDWH
a major review of the state of the environment.
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In line with the arguments made by Alber and
.HUQ  VRPHRIWKHSURJUHVVPDGHKDVEHHQ
due to growing realisation that the city needs to
act now in response to climate change threats.
9HU\VLJQLÀFDQWVSULQJWLGHVDQGZDYHGDPDJH
in recent years helped bring home this message
WR ORFDO JRYHUQPHQW RIÀFLDOV DQG SROLWLFLDQV
who might otherwise have been sceptical. Roberts (2008) points to some key factors that have
helped secure progress around environmental
JRYHUQDQFH LQ WKH H7KHNZLQL 0XQLFLSDOLW\ LQcluding processes that built the awareness and
FDSDFLW\RIRIÀFLDOVLQDUDQJHRIGHSDUWPHQWV
such as town planning and coastal engineering. Roberts (2008) suggests that this capacity
development has enabled institutional change
and the mainstreaming of environmental conFHUQV LQ PXQLFLSDO SROLF\ ,QGHHG VLJQLÀFDQW
DWWHQWLRQLVJLYHQWRHQYLURQPHQWDOFRQVWUDLQWV
challenges and the required actions needed
LQNH\SODQQLQJGRFXPHQWVIRUWKHFLW\DVZDV
outlined in Chapter 2.
,QUHFHQW\HDUVWKHGHJUHHRIDWWHQWLRQSDLGWR
carbon emissions and responses thereto have
EHJXQWRJDUQHUPRUHUHVSRQVHV:KLOVWDLUSROlution matters have been traditionally dealt with
through the Health Department of the municiSDOLW\ WKH LVVXH RI FDUERQ HPLVVLRQV LV QRZ UHceiving broader attention. Scarce resources
in terms of staff with skills around environment
issues are being allocated to attend to these
matters and efforts are being made to develop models to project climate change impacts
that result from major developments being proposed by the public and private sector. For exDPSOH 7UDQVQHW LQ LWV SODQQLQJ ZLWK H7KHNZLQL
Municipality around the expansion of the Port
of Durban and the related Durban-Gauteng
Corridor process has begun processes to explore the varied long-term environmental imSDFWVLQFOXGLQJWKRVHDURXQGIRULQVWDQFHWKH
emissions impacts of different transport modes.
7KHUHFHQWKRVWLQJRIWKH),)$ :RUOG&XS
and the related investments made were accompanied by a programme aimed at reducing the net carbon impact of the new stadium.
7KHVH DFWLYLWLHV GHVSLWH WKH IDFW WKDW WKH\ DUH
UHODWLYHO\ UHFHQW DQG HPEU\RQLF GR QRQHWKHless demonstrate Roberts’ assertion of growing
mainstreaming of climate change awareness in
WKHH7KHNZLQL0XQLFLSDOLW\ 5REHUWV 

$ VXPPDU\ RI H[DPSOHV RI DFWLRQV FODVVLÀHG
according to the Alber and Kern (2008) governance modes (Table 8.2) reveals that there has
been considerable attention on the self-govHUQLQJSURFHVVHVQRWHGWRRE\ 5REHUWV  
This has sought to encourage responsible action by the municipality and its various departPHQWV QRW MXVW LQWHUQDOO\ EXW DOVR LQ WKH PDQner in which they interact with the broader city.
There has been a growing focus on enabling
DFWLYLWLHV ZKHUH SDUWQHUVKLSV DQG LQWHUDFWLRQ
ZLWK RWKHU VWDNHKROGHUV ERWK ORFDOO\ DQG LQWHUQDWLRQDOO\EHFRPHKLJKO\UHOHYDQW2IWKHIRXU
FDWHJRULHVSUHVHQWHGE\$OEHUDQG.HUQ  
LWLVSUREDEO\WKHODVWviz. governing by authority
that has received most attention as the country
and cities have sought to adjust their regulatory
frameworks to reduce negative impacts and
guarantee greater protection for citizens.
Roberts (2008) notes that political support for
these efforts in Durban has by no means been
FRQVLVWHQW DQG DW WLPHV KDV EHHQ RSSRVHG WR
the efforts to enhance environmental governance capabilities where these efforts are seen
to compromise shorter term development imperatives (such as using available open land for
public housing). The main parties that contest
the local government elections tend to have little focus on the environment in their manifestos.
It is also noticeable that informal and formal networks with active civil society formations in the
HQYLURQPHQWÀHOGDUHE\QRPHDQVSURQRXQFHG
These networks are stronger with professionals
DFWLYH LQ WKH HQYLURQPHQW ÀHOG EXW WKHUH LV DQ
absence of regular formal and informal interDFWLRQ7KHVHIDFWRUVKDYHWHQGHGWRLQÁXHQFH
municipal programmes very much towards a
technical bias and ultimately to focus on regulatory outcomes rather than mobilising a wider
range of social actors. In a country with a dominant set of political actors and a very focused
VHW RI SROLFLHV LW LV SHUKDSV QRW VXUSULVLQJ WKDW
mobilising this sphere and broadening engagePHQW FDQ EH GLIÀFXOW +RZHYHU WKH HYLGHQFH
IURP RWKHU FLWLHV 6DWWHUWKZDLWH   VXJJHVWV
that sustaining sound governance processes
and their continuous review and enhancement
depends very much on an open deliberative
type decision-making environment.
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y Compiling an emissions
inventory for municipality
under CCPP.
y Setting energy management
and reduction targets for
municipal departments.
y Making savings in municipal
departments through energy
efficiency.
y Decentralising mechanisms
for citizen participation at
neighbourhood scales.

Self-governing

y Sharing information on energy reduction strategies with
the public and businesses.
y Sponsoring local level/community organisation capacity
building around environment
issues.
y Providing services on behalf
of neighbouring municipal
entities unable to provide
services internally.

Governing through enabling

y Using billing systems to incentivise or advise on energy
impacts of service use.
y Using water, waste and
energy metering technology
to inform municipal service
users.
y Providing access to partially
treated water to companies
for industrial use.
y Promoting D’MOSS which
provides key measurable
environmental services

Governing through provision

Governing by authority

y Using planning frameworks to
require developers to begin
to respond to climate change
imperatives (e.g. integration of
public transport, green building codes).
y Introducing by-laws to inform
building codes, vehicle emission standards etc.
y Creating capacity in municipal
courts for legal enforcement of
by-laws related to environment
matters.

Modes of urban climate change governance and sectors of climate change mitigation

Table 8.2: Some examples of possible municipal actions organised according to the Bulkeley and Kern (2006) framework cited in Alber and Kern (2008)
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FOUNDATIONS FOR A LOW CARBON GOVERNANCE FRAMEWORK FOR ETHEKWINI MUNICIPALITY
Some of the proposed elements of a low carbon governance framework are as follows:
y Citizen and civil society engagement and
partnerships
Local government is only one of a number
of actors that are important. It is imperative
to engage not only with other spheres of
JRYHUQPHQWEXWZLWKWKHEXVLQHVVFRPPXnity and the public to craft climate change
action plans and strategies.
y Political responsibility
:LWKLQWKHPXQLFLSDOLW\PDWWHUVUHODWHGWR
environment tend to get heard in sub-committees related to Planning/Economic Development and Health/ Safety. The centrality of
climate change matters to the agendas of
the Council structures is a matter of concern
as their agendas are often dominated by
other matters. There is a need to give attention to environmental matters in structural
WHUPVZLWKLQWKH&RXQFLOFRPPLWWHHV\VWHP
in order to accord environment greater
political attention and also support political accountability of different departments
to low carbon policy imperatives. Having a
political leader with explicit responsibility for
WKLVSRUWIROLRZRXOGEHDVLJQLÀFDQWGHYHORSment.
y Institutional consolidation
There is a need to enhance coordination
and to improve capacity. The improved
coordination around development plan applications and Environmental Impact AssessPHQWVLVFHUWDLQO\FRPPHQGDEOH+RZHYHU
there is some value in this being enhanced
around climate change matters. The present
shared perspectives and awareness rely
quite heavily on individuals with a high level
of trust and shared knowledge working
together. In a fast-changing local government environment this might not survive
LQVWLWXWLRQDOFKDQJHVDQGPLJKWEHQHÀWIURP
JUHDWHULQVWLWXWLRQDOIRUPDOLVDWLRQDVZHOODV
further deepening of capacity. This could
DOVREHQHÀWIURPWKHNLQGVRISDUWQHUVKLSV

DQGUHODWLRQVKLSVPHQWLRQHGDERYHZKHUH
IRULQVWDQFHWKHFUHDWLRQRIHQKDQFHGVFLHQWLÀFFDSDFLW\DVZHOODVFLYLFFDSDFLW\LQ
WKHFLW\FRXOGSURYLGHDYHU\XVHIXOUHVRXUFH
in taking forward future low carbon commitments. Progress that has been made in the
ÀHOGVRIRSHQVSDFHWRZQSODQQLQJDQG
HQHUJ\VKRXOGÀQGLWVZD\LQWRDUHDVVXFK
DVWUDQVSRUWDWLRQDQGÀQDQFH7UDQVSRUWDWLRQKDVODUJHFDUERQUDPLÀFDWLRQVDQGLVD
ÀHOGWKDWQHHGVFRQVLGHUDEOHDWWHQWLRQ7KH
PDQQHULQZKLFKWKHPXQLFLSDOÀQDQFHVDQG
revenue systems operate also sends very
important signals to both city planners and
FLWL]HQV)RUH[DPSOHDWSUHVHQWJHQHUDWLQJ
property rates is helped by rapid growth in
property development but this might present
major challenges to a low carbon future.
Finances will also be key in changing incentives to citizens around their consumption
behaviour. These must be explored together
with regulatory approaches.
y Demonstration projects
Much of the work to date around the enviURQPHQWKDVEHHQLQWKHÀHOGRINQRZOHGJH
FUHDWLRQFDSDFLW\HQKDQFHPHQWLQVWLWXtional re-alignment and regulation. Visible
projects (with the exception of the Green
Roof Pilot Project and the Buffelsdraai and
Inanda reforestation projects) that communicate relevance are relatively rare.
5HJXODWRU\IRFXVHGLQLWLDWLYHVDOWKRXJK
HVVHQWLDOVKRXOGEHQHVWHGLQDPL[RIRWKHU
approaches that engage the public and
others in neighbourhood and citywide colODERUDWLYHDFWLRQ&RPSDUHGWRVRPHFLWLHV
Durban may appear to have considerable
open space but it should also seek to make
areas such as parks work to help meet not
only long-term carbon mitigation and adaption goals but also to serve as communicators to citizens of key messages in relation to
a low carbon city.
y Poverty reduction and low carbon initiatives
must be integrated
In a context of high levels of poverty and
LQHTXDOLW\LWLVLPSHUDWLYHWKDWWKHHQYLURQmental agenda is relevant to the immediate
QHHGVRIWKHXUEDQSRRUWRDFFHVVVHUYLFHV
shelter and economic activities. This is not
only about more innovative communication
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strategies but must involve direct engagement with key municipal policies that impact
RQWKHSRRUVXFKDVWKRVHUHODWHGWRKRXVLQJEDVLFVHUYLFHVDQGHFRQRPLFGHYHORSment. Environmental justice groups tend to
see the municipality as somewhat distant
from their concerns and there could be
scope for the municipality to seek to narrow
the gap between the local state and these
civil society entities that are often active
in poorer communities. Later in the report
&KDSWHU WKHDUJXPHQWLVPDGHIRUD
green economic development path which
addresses most appropriately the long-term
challenge of poverty reduction. Political
will to shift the current unsustainable growth
path to one that will simultaneously address
poverty and climate change challenges is
needed.
y Develop alternative economic growth paths
Various lower carbon future development
paths for Durban also require considerable
attention to be paid to economic developPHQWSDWKVDQGKRZWKHFLW\PD\LQÁXHQFH
these. Although environmental matters have

begun to feature as relevant considerations
LQHFRQRPLFSURJUDPPHVWKH\UHPDLQ
somewhat marginal. Mitigation and adaption initiatives need to engage business actors as partners but should also inform discussions about future growth paths. Continuous
striving for higher levels of economic growth
needs to be tempered with both distributional and climate impact considerations (see
Chapter 10 on the Green Economy).
y New regulatory opportunities to be explored
:KLOVWFDXWLRQLQJDJDLQVWWRRKHDY\DIRFXV
RQUHJXODWRU\SURFHVVHVWKHUHDUHJURXQGVIRU
creative and appropriate use of by-laws and
policies to support greater alignment around
FDUERQUHGXFWLRQLQWHQWLRQV$WSUHVHQW
municipalities have relatively limited scope in
terms of powers to use these more effectively
but there are grounds to begin to push for
greater local freedom to set standards around
PDWWHUVVXFKDVYHKLFOHHPLVVLRQVOLFHQVLQJRI
DFWLYLWLHVHWF,QWHUQDWLRQDOO\DOORZLQJLQcreased scope for local regulation has helped
engineer important local debates and testing
of approaches to tackle climate change.

Key Messages:
A low carbon governance framework for eThekwini Municipality requires the following:
y Citizen and civil society engagement and partnerships.
y Political responsibility – give climate change matters greater prominence in Council.
y Institutional consolidation – enhance coordination among departments.
y Demonstration projects to enhance viability of climate change initiatives.
y Integration of poverty reduction and low carbon initiatives.
y Development of alternative growth paths.
y ([SORUHQHZUHJXODWRU\RSSRUWXQLWLHVSDUWLFXODUO\WKHXVHRIE\ODZV

CONCLUSIONS AND RECOMMENDATIONS
The argument put forward by Satterthwaite
(2007) on the pivotal role of local government
is widely supported in the literature. Drawing on
the frameworks discussed by Alber and Kern
  &ORHWH   DQG &RUIHH0RUORW et al.
 DPRQJVWRWKHUVWKHUHH[LVWVFRQVLGHUDEOH
scope for local governments and other local

stakeholders to develop shared governance
frameworks to face climate change and other
WKUHDWV/RFDOJRYHUQPHQWLQ6RXWK$IULFDZLWK
LWV FRQVWLWXWLRQDOO\ GHÀQHG UROHV DV D VSKHUH RI
JRYHUQPHQWLQLWVRZQULJKWKDVWKHRSSRUWXQLW\
to be at the international frontier in helping to
engineer the necessary horizontal and vertical
governance innovations that climate change
WKUHDWV PDNH D JURZLQJ LPSHUDWLYH +RZHYHU
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the character of challenges arising from the
imperative to tackle underlying causes and
effects of issues such as high carbon emissions
requires a form of distributive and deliberative
governance. This is not just because enhanced
democracy is necessary for better governance
processes but crucially because such an approach will help mobilise societal stakeholders
who all need to play a role in a context where
formal government structures will not have the
capacity or the knowledge to lead actions in all
required arenas.
$VWKHSURFHVVHVDUHFUDIWHGORFDOJRYHUQPHQWV
will need to pay particular attention to some of
the following:
y 5DLVLQJWKHSURÀOHRIFOLPDWHFKDQJHPDWWHUV
on Council agendas: This has two elements
WRLW7KHÀUVWLVWKDWZKLFKUHODWHVWRPDLQstreaming climate change issues so that
they do not necessarily get dealt with only
through the lens of Council development
and planning processes. Already eThekwini
Municipality has seen some progress in this
UHJDUGZLWKWKH(QHUJ\2IÀFHUHSRUWLQJWR
the Treasury Department. Issues affecting all
Council committee structures should be tested in terms of the climate change dimensions in the same way that councillors might
examine matters form a poverty impact
perspective. Some international practice
suggests that this can begin with relatively
VLPSOHSURFHGXUHVVXFKDVIRULQVWDQFH
colour-coding reports to committees in terms
RIWKHLUSRWHQWLDOFOLPDWHFKDQJHUDPLÀFDtions (red signalling a notable threat; green
suggesting the proposal would enhance
resilience or adaption; orange a moderate
threat; and blue a neutral impact). This not
only enhances awareness but encourages
UHÁHFWLRQRQDOOLVVXHV
y Institutionalising coordination around climate change matters: This tends to be easier
VDLGWKDQGRQH+RZHYHUWKHUHDUHGLIIHUHQW
UHTXLUHPHQWVWKDWVKRXOGEHH[DPLQHG)LUVW
WKHUHZRXOGEHEHQHÀWLQKDYLQJFOLPDWH
change portfolio responsibilities in all relHYDQWGHSDUWPHQWV HJSDUNVHFRQRPLF
GHYHORSPHQWWUHDVXU\SODQQLQJVRFLDO
OHJDOHWF 7KLVPLJKWQRWUHTXLUHVSHFLÀF
posts in these departments but would involve a progressive building of capacity and
KDYLQJVRPHOHYHORIGHÀQHGUHVSRQVLELOLW\

to help drive processes – those internal to
departments and in collaboration with other
departments in city-wide processes. A single
overarching structure or platform should
DOVREHLGHQWLÀHGDVEHLQJDKXERIFDSDFity and a driver of city-wide programmes
DQGSURJUDPPHVEH\RQGWKHFLW\LQFOXGLQJ
the resourcing of initiatives. Scope should
exist to set up specialist time-bound project
teams to drive particular processes that
PLJKWUHTXLUHVSHFLÀFDWWHQWLRQ7KLVSODWIRUP
should also seek to carry the role of managing institution-wide coordination. It is often
said that the departments with the most
LQÁXHQFHLQ&RXQFLOSURFHVVHVDUHWKRVH
that manage the most resources. Entities
that limit themselves to policy interventions
KDYHWKHEHQHÀWRIEHLQJDEOHWRKDYHD
focused role but evidence suggests that
LQÁXHQFHRYHUVSHFLÀFUHVRXUFHDOORFDWLRQ
choices and management of larger scale
projects enables the securing of attention
RIGHFLVLRQPDNHUV6SHFLÀFGHSDUWPHQWV
might also need to build units to help drive
activities under their responsibility – for example green building codes and the building
LQVSHFWRUDWHZKHUHWKLVHQWLW\FRXOGDSDUW
from its regulatory role have a role to advise
builders at a site to adopt better practices.
y Working to build a knowledge base to enhance adaptability: Access to information
will be crucial to enable a more focused set
of responses as will the capacity to analyse
this information and its potential climate
FKDQJHUDPLÀFDWLRQV,QDGHYHORSLQJ
FRXQWU\FRQWH[WWKLVPHDQVWKHPXQLFLSDOLW\
must support the production of these skills
(for instance in partnership with a university)
as well as create its own internal resources
and network effectively with others to draw
on their knowledge. The more this can be
placed in the public domain the better
other actors will be able to act around this
information.
y Establishing demonstration projects in highly
visible locations: Climate change issues
despite being regularly part of public and
RIÀFLDOGLVFRXUVHVUHPDLQUHODWLYHO\DEVWUDFW
to many of the stakeholders in the city. DemRQVWUDWLRQSURMHFWVLQPDQ\GLIIHUHQWÀHOGV
offer the opportunity to make the adaption
UHVSRQVHVLGHQWLÀHGDVLPSRUWDQWDSSHDU
more accessible.
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y Partnering with business/industry and citizens: 6RPHRIWKHDERYHSRLQWVLIQRWDOORI
WKHPGHSHQGKHDYLO\LQWHUPVRIWKHLUSRWHQtial to be effective on the ability of government to act in partnership with other stakeholders. Limitations to the regulatory role
and the provision role of government means
that other actors must be enabled and supported to act. This should also be seen as
part of a process to build wider consciousness around environmental issues so that this
percolates into the agendas of political parties and a wide range of other institutions. For
LQVWDQFHWKH&KDPEHURI&RPPHUFHPLJKW
set up a committee to look at energy issues
faced by the threat of higher energy prices
or blackouts. Local government could work
to support the evolution of such a group to
help develop a broader agenda.

These suggestions are by no means exhaustive
but do point to areas where there is scope for
the pragmatic development of a differentiated
VHW RI DFWLYLWLHV DW WKH ORFDO VFDOH 8OWLPDWHO\
the success of these endeavours will require the
evolution of existing governance arrangements
that will often be seen to be inadequate to the
demands presented by climate change. Local
government has the potential to wield considerDEOHLQÁXHQFHRYHUWKHVHSURFHVVHVEXWWKHVXVtainability of its actions will depend heavily on
how it might be able to insert itself as a collaborator in networks of societal actors in a manner
that is inclusive and empowering for the widest
possible range of participants in these spaces of
social engagement.

Key Recommendations:
y 5DLVHWKHSURÀOHRIFOLPDWHFKDQJHPDWWHUVRQ&RXQFLODJHQGDVE\VFUXWLQLVLQJDOODJHQGDLWHPVIRUWKHLUSRWHQWLDOFOLPDWHFKDQJHUDPLÀFDWLRQV
y Institutionalise coordination around climate change matters.
y Build a knowledge base and skills to enhance adaptability.
y Establish demonstration projects in highly visible locations.
y Partner with business/industry and citizens.
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achieving low carbon citizenship
INTRODUCTION

APPROACHES TO LOW CARBON CITIZENSHIP

Achieving low carbon citizenship suggests that
SHRSOH FKDQJH WKHLU DWWLWXGH DQG EHKDYLRXU
in relation to normative goals that exist around
DFWLYLWLHV VXFK DV HQHUJ\ FRQVXPSWLRQ DQG
hence contribute to reduced carbon emissions
2ZHQVDQG'ULÀOO 7KHVHQRUPDWLYHJRDOV
DUH PRVW RIWHQ SURSRVHG E\ JRYHUQPHQW EXW
LQFUHDVLQJO\FLYLOVRFLHW\RUJDQLVDWLRQVDQGQRQ
government organisations are advocating that
ORZ FDUERQ EHKDYLRXU FDQ PDNH D VLJQLÀFDQW
contribution to the creation of a low carbon society.

The mainstream approach to low carbon citizenVKLS LV EDVHG RQ WKH EHKDYLRXUDO DSSURDFK LQ
which a low carbon citizen is someone who has
been persuaded to modify his/her behaviour
voluntarily to be more carbon friendly. This approach is framed in a ‘cause and effect’ model
RI H[SODQDWLRQ ZKHUH LQIRUPDWLRQDZDUHQHVV
is the independent variable which impacts on
human behaviour (the dependent variable) in
D OLQHDU RQHZD\ GLUHFWLRQ WR FUHDWH DQG VKLIW
DWWLWXGHVZKLFKLQWXUQUHVXOWVLQDFWLRQDQGQHZ
forms of environmentally responsible behaviour.
Two important assumptions of this model are
that people have endless motivation to alter
their behaviour based on what is considered
RSWLPDOEHKDYLRXUDQGWKDWNQRZOHGJHJHQHUated through the internalisation of information is
OLQNHGWRDFWLRQ :HLVV 

Low carbon citizenship is a form of citizenship
WKDW RSHUDWHV DW D JOREDO VFDOH GXH WR WKH
global nature of the issue of climate change.
+RZHYHU ORZ FDUERQ FLWL]HQVKLS FDQ DOVR RSHUDWHDWDORFDOVFDOHZKHUHFLWL]HQVLQDORFDO
municipality may be motivated to contribute to
their city’s low carbon programme by changing
their behaviour. Low carbon citizenship can be
viewed as part of global climate governance
3DWHUVRQDQG6WULSSOH ZKLFKLQFOXGHVHIforts by all spheres of government to respond to
climate change by introducing mitigation and
adaptation measures.
Evidence (e.g. the Greenhouse East project29)
suggests that the main drivers of low carbon beKDYLRU DUH SULFH VKRFNV FRXSOHG ZLWK FOLPDWH
FKDQJHLPSDFWV,QWKHSDVWWKUHH\HDUVHYHQWV
ZLWKLQ6RXWK$IULFDKDYHVLJQLÀFDQWO\UDLVHGWKH
SURÀOHRIFOLPDWHFKDQJH7KHVHHYHQWVLQFOXGH
the Eskom load-shedding (power outages) experienced by all consumers in 2008/2009 and
WKH FRDVWDO ÁRRGLQJ DORQJ WKH .ZD=XOX1DWDO
coast in April 2007. Such catastrophic events
served to alert South Africans to the realities
RI FOLPDWH FKDQJH HQHUJ\ VKRUWDJHV DQG WKH
need to reduce GHG emissions.

29

7KLV OLQHDU PHFKDQLVWLF PRGHO RI EHKDYLRXU
change has been widely critiqued. This relationship between knowledge and action is not readLO\VHHQLQSUDFWLFH)LQJHU  IRUH[DPSOH
claims that the majority of people in developed
FRXQWULHVLVKLJKO\DZDUHRIHQYLURQPHQWDOLVVXHV
but may not act on this knowledge. Smith and
Pangasapa (2008) point out that rather than usLQJ WKLV NQRZOHGJH WR VKLIW EHKDYLRXU SHRSOH
take it in and reproduce this received knowledge in their own everyday discourses. This behavioural approach has also been criticised for
EHLQJWRRLQGLYLGXDOLVWLFVXJJHVWLQJWKDWDFROOHFWLYH DSSURDFK E\ JURXSV RI SHRSOH ZRXOG
be a more successful model for shifting civil society towards reducing carbon emissions. OwHQVDQG'ULIÀOO  IXUWKHUPDLQWDLQWKDW
´DWWLWXGHVWKHPVHOYHVDUHLQÁXHQFHGE\DYDULHW\RIVRFLDOSROLWLFDODQGFXOWXUDOIDFWRUVDVLGH
from information provision”.

http://www.tyndall.ac.uk/publications/other-tyndall-publications/greenhouse-east
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A second approach that is contrary to the inGLYLGXDOLVWEHKDYLRXUDODSSURDFKGHVFULEHG
DERYHLVWKHEURDGHUVRFLHWDODSSURDFKRIHFRORJLFDOPRGHUQLVDWLRQ,QWKHVLQUHVSRQVH
WRWKHHQYLURQPHQWDOFULVLVHFRORJLFDOPRGHUQLsation emerged as an approach by governments in the developed world to internalise the
crisis and prevent the polarisation of economic
development and the environment. Developing
countries globally have taken on this approach
following the policies of the industrialised naWLRQV %DUQHWW DQG 6FRWW   7KH DSSURDFK
is based on the assumption that economic efÀFLHQF\ DQG JURZWK FDQ EH PDLQWDLQHG LI WKH
HQYLURQPHQW LV VXVWDLQDEO\ PDQDJHG ZLWK HQvironmental problems generally being resolved
through technological solutions.
The most recent trend in contemporary neoliberal society is a focus on the individualisation of
HQYLURQPHQWDO UHVSRQVLELOLW\ %UDQG   JLYing rise to what may be termed the individualLVWDSSURDFK6LQFHWKHHDUO\VLQDGGLWLRQ
to government programmes that focus on indiYLGXDOVWKHUHKDVEHHQDQH[SORVLRQRISURMHFWV
aimed at encouraging individuals to contribute to and participate in efforts to limit climate

FKDQJH 3DWHUVRQ DQG 6WULSSOH   7KHVH
practices are informed by social networking
cultures which encourage individuals to measure themselves in relation to others and publicly
UHÁHFWWKHLULGHQWLW\WKURXJK,QWHUQHWFRPPXQLcation.
This process of individualisation in neoliberal
society is considered by Paterson and Stripple
(2010) to be problematic because it diverts attention from the real origin of GHG emissions
and the state’s responsibility to regulate these.
They maintain that the impact of individual actions in the face of the powerful structures of
state and capital is negligible. Responsibilities
are being shifted from the state to individuals
and governments are increasingly using ‘technologies of rule’ to induce people to carry out
WKHVWDWH·VPDQGDWHV 5XWODQGDQG$\OHWW 
,Q WKLV ZD\ JUHHQ VXEMHFWLYLWLHV DUH FUHDWHG LQ
ZKLFKLQGLYLGXDOVLQWKHLUKRPHVDQGHYHU\GD\
lives are increasingly pressured to assume green
behaviour. This governmentality framework allows for a more nuanced understanding of the
relationship between state and citizen in the
contemporary neoliberal society.

Table 9.1: Theoretical approaches to low carbon behavior
Theoretical approaches to low carbon behaviour

Approaches

Behavioural

Ecological modernisation

Social and environmental
justice (values and ethics)
Issues of justice and ethics have to be applied to
decide on climate change
impacts. Individuals encouraged to adopt a moral
code

Main theme

People’s behaviour is
determined by information
received

Climate change can be
managed with technological tools. Economic
efficiency of behaviour is
the main goal

Impact

Dominant in 1970s – still
having a residual impact on
policies

Mainstream approach in
environmental management

Marginal approach but
growing in importance

Mechanistic and simplistic

‘Weak’ form neglects issues
of social and environmental
justice and public participation

Too normative

Critique
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,Q VXPPDU\ WKHUH LV D UDQJH RI DSSURDFKHV
to low carbon behavior (Table 9.1) which inÁXHQFHV WKH NLQG RI SROLFLHV DQG SURJUDPPHV
WKDW JRYHUQPHQWV FDQ SURGXFH :KLOH WKHUH LV
a high level of critique of the behavioural and
ZHDN HFRORJLFDO PRGHUQLVDWLRQ DSSURDFK
WKHVHDSSURDFKHVDUHVWLOOLQÁXHQWLDOLQGLUHFWLQJ
government policies. The shift towards strong
ecological modernisation and approaches that
emphasise the moral and values-based dimenVLRQRIORZFDUERQEHKDYLRXUUHYHDOVWKHQHHG
to consider social issues in low carbon policymaking rather than relying only on deterministic
and technological policies.
LOW CARBON SOCIETY
The concept of a low carbon society is broader
WKDQ WKDW RI WKH LQGLYLGXDO ORZ FDUERQ FLWL]HQ
Achieving such a society would involve actions
WDNHQE\JRYHUQPHQWLQGXVWU\DQGEXVLQHVVDV
well as the public/civil society. An interesting
H[DPSOH LV WKH -DSDQ8. /RZ &DUERQ 6RFLHW\
SURMHFW ZKLFK ZDV VHW XS LQ  WR FUHDWH D
vision of a low carbon society and to work out
the stages that would be necessary to achieve
WKLVYLVLRQ 6NHDDQG1LVKLRND 
7KHFUHDWLRQRIDORZFDUERQVRFLHW\KDVVLJQLÀcant implications for developing countries such
DV6RXWK$IULFD7KH-DSDQ8.SURMHFWPHQtioned above proposed that creating a low
carbon society should not be divorced from the
goal of broader sustainable development in order that environment and development do not
EHFRPH SRODULVHG 6NHD DQG 1LVKLRND 
+XTDQG5HLG 2QHRIWKHUHFRPPHQGDtions of the project was that governments must
play a central role in moving towards a low carbon society. It was also recognised that the process of carbon reduction is a long-term process.
:KLOHWHFKQRORJ\REYLRXVO\SOD\VDQLPSRUWDQW
UROH FKDQJHV PXVW SHQHWUDWH WR D GHHSHU VRcial level if climate and developmental goals
DUHWREHUHFRQFLOHG 6NHDDQG1LVKLRND 
It was also recommended that policies and
frameworks should be implemented to remove
high carbon choices and provide consumers
ZLWKWKHFKDQFHWREHQHÀWIURPORZFDUERQDSSURDFKHV 6NHDDQG1LVKLRND 
A low carbon society promotes a society that is

geared to reduce carbon emissions by limiting
WKHGHPDQGIRUHQHUJ\XVLQJUHQHZDEOHHQHUJ\DQGXVLQJHQHUJ\PRUHHIÀFLHQWO\,WLVLPSRUtant to note that achieving low carbon citizenship is also a goal of a low carbon society.
,QFUHDVLQJO\WKHQRWLRQRIFRQVXPSWLRQLVEHLQJ
emphasised within the context of a low carbon
city. A low carbon city does not only mean reducing CO2e from its municipal area but also to
understand the impacts of its actions elsewhere
and to take a leadership role in reducing upstream carbon emissions. Current GHG inventories for cities generally do not take into account
the GHG emissions for goods produced out of
the city boundaries but consumed within the
FLW\6LPLODUO\WKH\DFFRXQWIRUJRRGVSURGXFHG
within a city but exported and consumed elseZKHUH $V D UHVXOW VRPH FLWLHV &22e emissions
per capita are higher than the actual amount
WKDW LV FRQVXPHG ZLWKLQ WKH DUHD ZKHUHDV LQ
RWKHUFLWLHVHVSHFLDOO\VHUYLFHEDVHGDQGGHYHORSHGFLWLHVWKH\DUHPXFKORZHU 'KDNDO
6DWWHUWKZDLWH   )RU H[DPSOH LQ /RQGRQ
if consumption-based GHG accounting was
WDNHQLQWRDFFRXQWper capita GHG emissions
would increase from 6 to 12 tCO2e per annum
(Bioregional and London Sustainable DevelopPHQW&RPPLVVLRQ 
Consumption-based accounting was applied in
the case of electricity consumption in eThekwini
0XQLFLSDOLW\ZKHUHWKHHOHFWULFLW\SURGXFHGLQ
SRZHU VWDWLRQV RXWVLGH RI WKH PXQLFLSDOLW\ EXW
FRQVXPHGZLWKLQWKHFLW\·VERXQGDULHVZDVDFcounted for in the city’s emissions. ConsumpWLRQEDVHG DFFRXQWLQJ KRZHYHU VKRXOG QRW
be done in isolation but in conjunction with
SURGXFWLRQEDVHG DFFRXQWLQJ 7KH EHQHÀW RI
this dual approach is that production-based
accounting would identify energy-intensive inGXVWULHVWRHQDEOHDSSURSULDWHPLWLJDWLRQZKLOH
consumption-based accounting would identify
high consumption households and neighbourhoods for appropriate intervention (McGranaKDQ6DWWHUWKZDLWH 
&RQVXPHUVLQPDQ\FDVHVDUHXQDZDUHRIWKH
production process and resultant GHG emissions
associated with the manufacturing of goods
that they consume. The further the origin of the
JRRGV WKH KLJKHU WKH FDUERQ HPLVVLRQV IURP
WUDQVSRUW +HQFH SURPRWLQJ JRRGV DQG VHUYLF-
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es that have low life-cycle CO2H HPLVVLRQV ZLOO
contribute towards low carbon development
globally. A better understanding of patterns of
consumption and life-cycle CO2e emissions of
LWHPVVXFKDVIRRGFRQVWUXFWLRQPDWHULDOVFRQsumer goods and water is needed. This can potentially be integrated with understanding the
ecological consequences of production and
FRQVXPSWLRQLQWKHFLW\ 'KDNDO6DWWHUWKZDLWH 

By creating awareness about goods and services that have low life-cycle CO2H HPLVVLRQV
the city is indirectly addressing the need for a
EHKDYLRXUDOVKLIWLQFRQVXPSWLRQ 'KDNDO
6DWWHUWKZDLWH   %\ FRPELQLQJ WKH SURPRtion of locally produced and low CO2e life-cycle
JRRGVWKHFLW\ZLOOQRWRQO\DFKLHYHDGHFOLQHLQ
consumer CO2HOHYHOVEXWZLOODOVREHQHÀWIURP
an increase in economic growth and employment.

Key Lessons:
y The process of carbon reduction is a long-term process.
y Technology plays an important role but change must penetrate to a deeper social
level.
y Consumption-based accounting is important and should be integrated with producWLRQEDVHGDFFRXQWLQJWRIDFLOLWDWHWKHLGHQWLÀFDWLRQRIKLJKFRQVXPHUVDVZHOODVKLJK
producers of carbon.
y Goods and services that have low life-cycle CO2e emissions must be promoted.

STRATEGIES TO PERSUADE CITIZENS TO
CHANGE TO A LOW CARBON LIFESTYLE

e.g. savings generated by the use of solar
power.

Strategies to promote low carbon lifestyles are
as follows:

Voluntary carbon offset markets could also
provide economic benefits for individuals
VHH &KDSWHU  RQ )LQDQFLQJ  DOWKRXJK VXFK
schemes/markets have been widely criticised
as a political distraction as they divert attention away from the need for collective actions
against those structures that are responsible for
*+* HPLVVLRQV 3DWHUVRQ DQG 6WULSSOH  
Consumers of carbon offsets are also criticised
IRUSXUFKDVLQJD¶TXLFNÀ[·LQRUGHUWRFRQWLQXH
WKHLUKLJKFDUERQFRQVXPSWLRQOLIHVW\OHVZLWKRXW
necessarily caring about climate change.

REGULATION
Regulation involves the introduction and implePHQWDWLRQRISROLFLHVODZVDQGE\ODZVWRLQÁXence people’s behaviour regarding their carbon
emissions. Regulation of this nature has tended
to be relatively weak in both developed and
GHYHORSLQJFRXQWULHV :KLOH :KLOH  
has also noted that regulation via direct green
taxes is politically risky as it can result in citizens
rejecting the carbon-control agenda. It is noted
that South Africa has recently announced the
introduction of a carbon tax on new vehicles.
ECONOMIC INCENTIVES
0DUNHWEDVHG LQFHQWLYHV FDQ EH IRUPDO GLrect economic incentives given by governPHQWV IRU ORZ FDUERQ DFWLRQV DV ZHOO DV WKH
more indirect method of appealing to the
FRVWHIIHFWLYHQHVV RI D ORZ FDUERQ OLIHVW\OH

AWARENESS-RAISING
Awareness-raising aims to provide more information about the challenges of climate
FKDQJHLQWKHKRSHWKDWWKHPRUHNQRZOHGJH
DQG XQGHUVWDQGLQJ LQGLYLGXDOV KDYH WKH PRUH
likely they are to change their behaviour (Pykett
et al $ZDUHQHVVUDLVLQJFDQEHGHÀQHG
as ‘education about the environment’ and
is termed ‘free choice learning’ as there is little
compulsion to take up the information provided.
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Awareness-raising is most often a product of the
LQIRUPDWLRQGHÀFLWPRGHOWKDWDVVXPHVWKDWWKH
public has little knowledge about the environPHQW$OWHUQDWLYHO\DZDUHQHVVUDLVLQJFDQDOVR
EHWKHRULVHGDVSDUWRI¶QHROLEHUDOVXEMHFWLÀFDtion’ (Pykett et al 
DEVELOPING VALUES

AND

ETHICS

OF

CARE

Through a change in values and embedding a
FDULQJ DSSURDFK WR WKH HDUWK ZKHUH PRUDOLW\
DQG HWKLFV DUH LPSRUWDQW D FKDQJH LQ EHKDYiour and action is anticipated. Governments are
DOVRUHO\LQJWRDQH[WHQWRQVXFKHWKLFDOYROXQtary measures of carbon reduction by citizens
:KLOH   5DQGDOOV   KDV QRWHG WKDW
the predominance of market-based economic
VROXWLRQV WR FXUELQJ *+* HPLVVLRQV GRPLQDWHV
leads to the marginalisation of issues of ethics.
THE USE

OF

RHETORIC

Rowley and Phillips (2010) point out that the curUHQWIUDPLQJRIWKHHQYLURQPHQWLVLQFRUUHFWDUguing that to propose that people must protect
the environment assumes that the environment
LVH[WHUQDOWRKXPDQEHLQJVDQGGRHVQRWUHÁHFW
that environmental risk and impacts are embedded in and caused by human activities and
behaviour. The term ‘smart living’ is a more userfriendly term for encouraging individuals to try
to practise a low carbon lifestyle and emphasises that people are part of the environment.
The City of Cape Town (2010) has produced a
¶6PDUW/LYLQJ+DQGERRN·IRUWKHSXEOLFVFKRROV
LQGXVWU\DQGEXVLQHVVZKLFKGHÀQHVVPDUWOLYLQJ
DV WKH ´HIÀFLHQW XVH RI QDWXUDO UHVRXUFHV VXFK
DV ZDWHU DQG HQHUJ\ WKH UHGXFWLRQ RI ZDVWH
and the protection of our natural biodiversity”.
Low carbon lifestyles of individuals would thus
be a smart way of living.
THE ROLE OF GOVERNMENT IN INDIVIDUAL
CARBON REDUCTION
Governments should play a critical role in proYLGLQJ SROLFLHV LQVWUXPHQWV DQG LQIRUPDWLRQ WR
incentivise the public to shift their attitudes and
EHKDYLRXU 6NHD DQG 1LVKLRND   *RYHUQment policy discourses regarding raising awareness for the public and providing information
about the need to reduce carbon emissions

in the context of climate change are mostly
EDVHG RQ WKH UDWLRQDOLVW ¶LQIRUPDWLRQ GHÀFLW
PRGHO· RU ¶SXEOLF GHÀFLW· PRGHO 7KH ¶LQIRUPDWLRQGHÀFLWPRGHO·LVDPRGHORIWKHUHODWLRQVKLS
between the public and government wherein
“the need to ‘inform’ the public (is) implicitly
SUHPLVHGRQSXEOLFLJQRUDQFHµ ,UZLQ 
The model assumes that people will understand
the relationship between policy issues and the
underpinning science and then act accordingO\ 7KH EHOLHI LQ WKH ¶LQIRUPDWLRQ GHÀFLW PRGHO·
LVZK\LQPDQ\GHYHORSHGFRXQWULHVWKHSURElem of a lack of citizen engagement around
HQYLURQPHQWDOLVVXHVVXFKDVUHGXFLQJFDUERQ
HPLVVLRQVLVDVVXPHGWREHFDXVHGE\DODFNRI
LQIRUPDWLRQRUDZDUHQHVVVLQFHWKHSXEOLFFDQnot easily access the science behind the policy
6PLWKDQG3DQJDVDSD 
Since the societal goals of achieving low carbon
FLWL]HQVKLSDVHVSRXVHGE\JRYHUQPHQWDUHWR
reduce an individual’s carbon consumption in
order to contribute to securing sustainable enerJ\IRUWKHIXWXUHDZDUHQHVVSURJUDPPHVEDVHG
RQ¶NQRZOHGJHDERXWHQYLURQPHQWDOLVVXHV·DUH
then rolled out. This assumes that this will lead to
a change in attitudes and subsequently a shift
towards more environmentally responsible behaviour. Paterson and Stripple (2010: 342) echo
this critique that the displacement of the state’s
responsibilities onto the individual is a diversion
of attention from the “broader political questions of power and collective responsibility”.
Rutland and Aylett (2008) maintain that a helpful way to understand the way in which governments set out to achieve certain goals is to use
the concept of governmentality. Governments
DFKLHYH WKHLU JRDOV ´E\ LQVLQXDWLQJ VSHFLÀF
ways of thinking (political rationalities) in their
citizenry” through programmes which they term
“technologies of government” (after Foucault)
5XWODQG DQG $\OHWW    ,Q WKLV ZD\
the values and beliefs of an individual can be
moulded by government without the applicaWLRQ RI IRUFH :LWK WKLV DSSURDFK VXEMHFWV DUH
being formed and identity created by ‘governmentality’ through which individuals become
VHOIUHJXODWLQJ 5XWODQGDQG$\OHWW 
It is clear that government plays an important
role in framing the climate change debate. As
DUHVSRQVHWRWKHLVVXHRIFOLPDWHFKDQJHSROL-
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cies are then produced which state the need
for all stakeholders to get involved in its manDJHPHQWE\UHGXFLQJFDUERQHPLVVLRQVZKHWKHULWLVEXVLQHVVLQGXVWU\RUFLWL]HQV3DWHUVRQDQG
Stripple (2010) propose that there is an emerging ‘governmentality’ that creates the ‘conduct
of carbon conduct’ where the state creates a
particular subjectivity of the individual as a responsible citizen who will do his/her share.
BARRIERS AND CHALLENGES TO LOW CARBON CITIZENSHIP IN SOUTH AFRICA
7KH EDUULHUV DQG FKDOOHQJHV LQ 6RXWK $IULFD D
GHYHORSLQJ FRXQWU\ WR DFKLHYLQJ ORZ FDUERQ
citizenship are discussed below.
y Unequal society
South African society is one of the most unequal
societies in the world due to the historical legacy of apartheid and colonial segregation. The
majority of the population in Durban and South
$IULFD LV SRRU ZKLFK SRVHV D QXPEHU RI FKDOlenges. Aspirations of the poor can act as barriHUVWRDORZFDUERQOLIHVW\OH)RUH[DPSOHKDYLQJ
JURZQXSEHLQJSRRUDQLQGLYLGXDORIWHQZDQWV
to show that he/she has made it in society by
engaging in conspicuous consumption (Van
GHQ%HUJKDQG6WHLQHPDQQ ,Q6RXWK$IULFDLQSDUWLFXODUVLQFHWKHFRPPHQFHPHQWRI
VRFLDO DQG SROLWLFDO WUDQVIRUPDWLRQ LQ  WKH
majority of the population has developed expectations of improved levels of living and with
that increased levels of consumption.
The inequality in South Africa also poses a challenge to the design and delivery of relevant information to diverse income and cultural groups
in the country.
Gibson et al. (2010) note that economic class
is an important variable when targeting low
carbon awareness-raising programmes. AfIOXHQW HGXFDWHG KRXVHKROGV ZKLOH EHLQJ WKH
VWURQJHVW VXSSRUWHUV RI ¶JUHHQ SUDFWLFHV· DUH
also the highest consumers of products that
produce high carbon emissions. In this way low
carbon citizenship becomes equated with upSHU DQG PLGGOH FODVVHV ZKLFK LQ 6RXWK $IULFD
reveals a race dimension.
Scott and Oelofse (2009) point to a growing dis-

course in South African environmental managePHQW ZKHUH SURHQYLURQPHQWDO GLVFRXUVHV DUH
increasingly being interpreted in racial terms.
%ODFNRIÀFLDOVDQGSROLWLFLDQVUHIHUWRWKHVHHQYLURQPHQWDOGLVFRXUVHVDV¶ZKLWHUDFLVWDQWLGHYHORSPHQW·GLVFRXUVHV %DUQHWWDQG6FRWW
6FRWWDQG2HORIVH 
y Lack of information about climate change
One of the biggest challenges to stimulating
ORZFDUERQEHKDYLRXULVWKHODFNRILQIRUPDWLRQ
or recipients not being able to understand the
information provided. Information needs to be
relevant to the citizens’ life worlds and at a level and language that is understood (Van den
%HUJKDQG6WHLQHPDQQ 
y Cost of transport infrastructure
Transport is one of the highest emitters of GHGs
and the use of public transport is generally recommended as a means to lower emissions of
*+*V+RZHYHUWKHHQRUPRXVFRVWRIWKHLQIUDstructure is a barrier to providing public transport
in many cities in the developing world. Exhorting people to use public transport when there
LVQRVDIHDQGHIÀFLHQWWUDQVSRUWLQIUDVWUXFWXUHLQ
place is not a feasible option.
y /DFNRIÀQDQFLDOUHVRXUFHV
Poverty may preclude individuals and families
from adopting some aspects of a low carbon
OLIHVW\OHHJWKH\PD\EHXQDEOHWRDIIRUGWKH
SXUFKDVH RI HQHUJ\ HIÀFLHQW DSSOLDQFHV DQG
energy systems. Gibson et al. (2009) have noted
that the best way to reduce carbon consumption is to be poor. One of the top priorities of
the South African government is the reduction
RI SRYHUW\ OHYHOV ,Q WKLV UHVSHFW WKH QHHG WR
DFKLHYHWKLVJRDOZKLOHVLPXOWDQHRXVO\DGGUHVVLQJWKHQHHGIRUD ORZ FDUERQIXWXUHPXVWEH
borne in mind.
y ,PSOHPHQWDWLRQGHÀFLW
7KHODUJHVFDOHOHJLVODWLYHSROLF\DQGLQVWLWXWLRQal reforms that have taken place in South Africa
since 1994 have led to what can be termed an
LQVWLWXWLRQDOYDFXXPRUDQLPSOHPHQWDWLRQGHÀFLW +DMHU  2HORIVH et al   7KH ODFN
RI VNLOOHG SHRSOH WR ÀOO SRVLWLRQV LQ JRYHUQPHQW
DWDOOOHYHOVDQGWKHODFNRIFDSDFLW\RIPDQ\
RIÀFLDOVDFWVDVDEDUULHUWRWKHHVWDEOLVKPHQWRI
appropriate government institutions and aware-
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ness-raising programmes for carbon reduction
E\LQGLYLGXDOV 6FRWWDQG2HORIVH 
y Inadequacy of the behavioural approach
Carbon reduction awareness-raising programPHV EDVHG RQ WKH ¶LQIRUPDWLRQ GHÀFLW PRGHO·
lead to the adoption of a behavioural apSURDFK ZKLFK DVVXPHV WKDW XSRQ UHFHLSW RI
LQIRUPDWLRQDQLQGLYLGXDOZLOODFWWRUHGXFHFDUbon emissions. This simple model is inadequate
for addressing awareness-raising in a multi-cultural society where the majority of the population has low levels of education and high levels
of poverty.
y Confusing information sources
The vast amount of information about carbon
reduction practices that is available through
the Internet from sources ranging from government to bloggers causes confusion as it often
RIIHUVFRQÁLFWLQJDGYLFH,QWKHDEVHQFHRIDQ
RIÀFLDO,QWHUQHWVLWHXVHUVKDYHOLWWOHH[SHULHQFH
of how to judge which sources are reliable and
provide authentic and relevant advice.
y Awareness-raising is aimed at the individual
The individual is assumed to live in a household
and awareness-raising is mainly aimed at the
individual in the domestic context. There is little
reference to awareness-raising for collective
carbon reduction practices. An exception to this
is the ‘Imagine Durban’ outreach programme
for the greening of schools. This programme
has revealed how schools can become cenWUHVRIVXVWDLQDELOLW\LPSDFWLQJRQFKLOGUHQWKHLU
families and the communities in which they live
(Oelofse et al., 2009).
y Managerial, technicist approach to carbon
reduction
The dominant approach to reducing carbon
consumption is embedded in the neoliberal
IUDPHZRUNZKHUHWKHUHH[LVWVDPDQDJHULDO
technicist approach to environmental issues
DQGFDUERQUHGXFWLRQ 5DQGDOOV 7KLVDSproach assumes that carbon reduction can be
PDQDJHG WKURXJK WHFKQLFDO LQQRYDWLRQV ZLWK
little focus on values and the ‘ethics of care’
or on appropriate locally-derived solutions that
are not driven by science or technology.

y Absence of a low carbon citizenship social
norm
There are no prevailing social norms in South Africa that encourage low carbon citizenship. The
current social norm regarding pro-environmental behaviour is that it is elitist and anti-development. A great deal of work needs to be undertaken to shift this norm through the provision
of information regarding the urgency of taking
climate change into account in development
decisions.
y Polarisation of environment and development
Economic growth and the creation of jobs are
top priorities of government. These imperatives
are at this point viewed as far more important
than long-term climate protection. In a develRSLQJ FRXQWU\ FRQWH[W HQYLURQPHQW DQG GHvelopment need to be integrated into a knowledge system in order to prevent these spheres
from becoming polarised agendas in the politiFDOUHDOP 6FRWWDQG2HORIVH 
y Differential energy pricing that favours large
consumers
,QWKHFXUUHQWSROLWLFDOHFRQRP\FRQWH[WWKHUH
has been intense criticism of the energy pricing
VWUXFWXUHDGRSWHGE\(VNRPLQZKLFKWKHODUJHVW
industries and consumers pay the lowest prices.
,QWKLVFRQWH[WLWLVGLIÀFXOWWRSHUVXDGHLQGLYLGXDO
consumers to reduce their energy consumption
in an effort to reduce carbon emissions.
y 7KHGRPLQDQFHRIVFLHQWLÀFNQRZOHGJHLQ
climate change information
It is important to recognise that there is a plurality of knowledges around the issue of climate
FKDQJHLQFOXGLQJORFDODQGLQGLJHQRXVNQRZOHGJHV ZKLFK FKDOOHQJH VFLHQWLÀF NQRZOHGJH
:\QQH   QRWHV WKH PLVWUXVW RI VFLHQFH
by the public and that the public’s uptake of
knowledge from science depends on the trust
and credibility that the public ascribes to government institutions which are disseminating the
VFLHQWLÀFLQIRUPDWLRQ
:\QQH  SURSRVHVWKDWDQHZIRUPRISXElic knowledge must be sought which is more leJLWLPDWHDQGOHVVDOLHQDWLQJDQGZKLFKLQFOXGHV
the substantive knowledge of science and the
cultural knowledge of values. This analysis is par-
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ticularly relevant in developing countries where
substantial bodies of indigenous knowledge
and value systems exist which inform individual
practices in relation to the environment.
0DJLVWUR DQG 5RQFROL    LQ WKHLU SDSHU
on anthropological perspectives on climate
FKDQJH HPSKDVLVH ´WKH LPSRUWDQFH RI FXOWXUDO PHDQLQJV FROOHFWLYH P\WKV DQG VRFLDO
memory in shaping public and private responses” to climate change. They assert that cultural
perspectives shape how ordinary citizens receive new information about climate change
and also how they trust the information and the
experts producing the information (Magistro
DQG5RQFROL 7KH\SURSRVHWKDWREMHFWLYH
VFLHQWLÀFDFFRXQWVRIFOLPDWHFKDQJHQHHGWR
be complemented with interpretive frames of
knowledge which include local knowledge and
indigenous knowledge.
y High crime rates
+LJK FULPH UDWHV LQ 'XUEDQ DQG RWKHU FLWLHV LQ
6RXWK$IULFDKDPSHUWKHDGYRFDF\RIZDONLQJ
DQGF\FOLQJRSWLRQVDVSDUWRIDVKLIWWRORZFDUbon behaviour.
y Neoliberal individualisation
Cultural shifts in the neoliberal landscape have
EHHQ WRZDUGV PRUH ¶LQGLYLGXDOLVDWLRQ· PHDQLQJ DPRQJVW RWKHU WKLQJV IHZHU SHUVRQV SHU
KRXVHKROG PRUH SULYDWH RZQHUVKLS DQG XVH
RI FDUV PRUH H[WHQGHG PRELOLW\ SDWWHUQV DQG
KLJKHU H[SHFWDWLRQV FRQFHUQLQJ IXOÀOOPHQW RI
LQGLYLGXDOOLIHVW\OHDVSLUDWLRQVDOORIZKLFKKDYH
frequently involved greater overall energy conVXPSWLRQ7KHUHVXOWLQJLQFUHDVHGDIÁXHQFHDQG
FRQVXPSWLRQ KDYH QXOOLÀHG WKH HIIHFW RI HIÀciency improvements.
ACHIEVEMENT OF LOW CARBON CITIZENSHIP: BEST PRACTICE IN A DEVELOPING
CITY CONTEXT
Some best practice suggestions are given below.
CARBON REDUCTION AWARENESS-RAISING PROGRAMMES
Although it was acknowledged in the earlier critique of the behavioural approach that individuals will not necessarily take up the advice offered

E\DZDUHQHVVUDLVLQJSURJUDPPHVWKHFRQWHQW
of the messages that go out to form a knowledge base for low carbon citizenship needs to
be carefully crafted and appropriately framed.
In a society where the majority of the population has a relatively low level of education and
SRRU DFFHVV WR WKH PHGLD FLW\ZLGH FDUERQ
reduction awareness-raising programmes and
projects should be initiated in neighbourhoods
and schools. By focusing on schools it is possible
to build new social norms regarding low carbon consumption from the ‘bottom-up’ through
school programmes. The programmes should incorporate the following principles:
y Integration of technical and values approaches
Low carbon awareness-raising should be developed through the integration of technicist approaches and a values approach which focuses
on the ‘ethics of care’. It is acknowledged that
WKHPDLQVWUHDPDSSURDFKLVWHFKQLFLVWKRZHYHU&ODUNDQG6WHYHQVRQ LQ5DQGDOOV 
SURSRVH WKDW LQ DGGLWLRQ WKHUH VKRXOG EH WKH
development of an ‘ethic of care’.
y Tailoring the messages to appeal to different
sections of society
5HOHYDQWDQGDSSURSULDWHFODVVLÀFDWLRQVRIVHFtors of society could be developed for awareness-raising in the context of South Africa as a
developing country.
y Integration of green and brown issues
Awareness-raising programmes for low carbon
behaviour should be designed to integrate the
green issues (climate change) with the brown
issues (development) in a developing country
context. Skea and Nishioka (2008) contend that
linking low carbon behaviour into a sustainable
development framework is more appropriate in
this context because of the importance of development priorities for human well-being. The
‘Imagine Durban’ Schools programme is an example of best practice as brown and green aspects of climate change are integrated in pracWLFDODSSOLFDWLRQV ,PDJLQH'XUEDQ 
ENABLING

ROLE OF GOVERNMENT

There needs to be a united campaign by naWLRQDO SURYLQFLDO DQG ORFDO JRYHUQPHQW WR
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create a consistent body of information and
branding so that all messages that go out to the
public are related and co-ordinated. This campaign needs to be conceptualised as a longterm campaign. This serves to build trust. The
public’s trust in the institutions developing and
providing information is strongly linked to the
extent to which they will take action to reduce
carbon consumption.
GREEN CITIES
In the developed world there are many examples of cities that have opted to become model
green cities and as part of their climate change
SURJUDPPHV KDYH LQWURGXFHG EHVW SUDFWLFH
DZDUHQHVVUDLVLQJSURJUDPPHVDQGWHFKQLTXHV
in which citizens are encouraged to participate.
Examples include Freiburg in Europe and Portland in the US. Freiburg has established ecological living in two neighbourhoods and is a leader
in Europe in the implementation of solar energy
%HDWOH\  3XUYLV   7KH FLW\ RI
Portland in the United States has developed the
Portland Carbon Dioxide Reduction Strategy to
change the carbon consumption behaviour of
residents. Effectively what this programme did
was to translate the objectives of the state into
individual goals and is an example of a municipal programme in which the local state can
exercise power over individuals to self-regulate
5XWODQGDQG$\OHWW 
,Q D GHYHORSLQJ FRXQWU\ FRQWH[W LW PD\ EH
more appropriate for the greening focus to be
neighbourhood-based for the reasons outlined
previously.
ETHEKWINI’S ‘IMAGINE DURBAN’ PROJECT
EThekwini’s ‘Imagine Durban’ Project (Imagine
'XUEDQ LVDQH[DPSOHRIDEHVWSUDFWLFH
municipal project. It has produced a Long-term
3ODQ ,PDJLQH 'XUEDQ   WDUJHWHG DW LQGLYLGXDOV FLYLO VRFLHW\ EXVLQHVV DQG JRYHUQPHQW
and incorporates a number of elements that
meet the criteria for best practice.
It has been successful in enrolling citizens into innovative projects (e.g. City Veggie Gardening).
The Green Roofs Pilot Project undertaken by the
Environmental Planning and Climate Protection

'HSDUWPHQW H7KHNZLQL 0XQLFLSDOLW\ E  LV
an example of an initiative by local government
that stimulates interest.
It is noted that the majority of the goals stipulated in the plan are highly relevant to encouraging low carbon citizenship.
6LPLODUO\ WKHUH DUH UHFRPPHQGHG DFWLRQV IRU
LQGLYLGXDOV DQG FLYLO VRFLHW\ IRU WUDQVSRUW IRRG
ZDVWH VDIHW\ DQG RWKHU LVVXHV UHODWHG WR FOLmate change. Awareness-raising programmes
should build onto these action plans and use
WKHP DV D EDVLV IRU GHYHORSLQJ IXUWKHU VSHFLÀF
programmes.
The ‘Imagine Durban’ Long-term Plan also proYLGHVJXLGHOLQHVIRUFLYLOVRFLHW\RUJDQLVDWLRQVLH
collective groups that wish to take action. Bearing in mind that much of the literature criticises
the individual approach of many awarenessraising programmes (Oelofse et al   WKH
guidelines provided can form the basis of speFLÀFSURJUDPPHVWKDWVKRXOGEHGHYHORSHGIRU
collectives that wish to advance environmental
JRDOV LQFOXGLQJ FDUERQ UHGXFWLRQ ([LVWLQJ VRcial movements and civil society organisations
should be targeted with the goal of adding the
reduction of carbon consumption to their develRSPHQWPDQGDWHV 6FRWWDQG%DUQHWW 
CONCLUSIONS AND RECOMMENDATIONS
Low carbon citizenship cannot be achieved
through individual action only. Government
must play an enabling role to incentivise and
facilitate individuals making low carbon choicHVLQWKHLUFRQVXPSWLRQWUDYHODQGOLIHVW\OHEHhaviour.
The city of Durban has a strong record of proPRWLQJ HQYLURQPHQWDO DQG PRUH VSHFLÀFDOO\
FOLPDWHFKDQJHPDWWHUV6LQFHWKHHDUO\V
ZKHQFLW\RIÀFLDOVUHVSRQGHGWRWKHFDOOIRUVXVtainable development (Hindson et al  
DQGRYHUWKHHQVXLQJDOPRVWWZHQW\\HDUVVXVtainable development has been integrated into
WKHFLW\·VGHYHORSPHQWDJHQGDWKURXJKLWV,'3
as well through a wide range of environmental policies and programmes (e.g. Roberts and
'LHGHULFKV 2WKHUUHOHYDQWZRUNLQFOXGHV
activities to build resilience and adaptation
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SROLFLHV IRU WKH FLW\ 5REHUWV  E  DQG
the formulation of the Municipal Climate ProWHFWLRQ3ODQ 5REHUWV $VHWRIJXLGHOLQHV
for citizens to reduce their carbon consumption
has also been developed (eThekwini MuniciSDOLW\   )XUWKHUPRUH WKH UHFHQW ¶,PDJLQH
Durban’ Project includes many elements of best
practice low carbon citizenry.
There is also evidence that this record goes beyond the creation of policies. The creation of
WKHQHZ(QHUJ\2IÀFHLQWKHH7KHNZLQL0XQLFLSDOLW\ LV FRQÀUPDWLRQ RI WKLV FRPPLWPHQW 7KXV
stimulating and promoting of carbon control by
government is now part of government’s mainstream approach to manage the environment.

Part of this management is to enroll citizens to
carry out the government’s mandate to control
carbon.
Governments will have to develop policies and
programmes for changing the current patterns
of consumption and behaviour among citizens.
This will need both encouragement and compulsion. Encouragement will involve imbuing
citizens with a set of moral values such that they
will carry out government policies. The concept
of governmentality is a useful framework for understanding how the state-society relationship
with regard to inducing low carbon behaviour
operates.

Key Lessons:
Recommendations for achieving low carbon citizenship are as follows:
1.

Carbon reduction awareness-raising programmes should have the following characteristics:
y They should integrate a technicist approach (i.e. one that is managed through technical solutions) with a values approach that focuses on the ethics of care.
y They should link green (climate change) and brown (development) issues, which is particularly
important in a developing country context.
y They should target groups or collectives (e.g. neighbourhoods or schools) rather than individuals.
y They should be tailored to appeal to different sectors of society.

2.

7KHUHPXVWEHDORQJWHUPXQLWHGFDPSDLJQDFURVVDOOVSKHUHVRIJRYHUQPHQWWKDW
creates a consistent body of knowledge and branding so that all messages to the
public are related and co-ordinated. The framing of the education programme is
particularly important and in this respect the ‘smart living’ concept is particularly
suitable.

3.

7KH¶,PDJLQH'XUEDQ·3URMHFWLQGHQWLÀHVDQXPEHURIDFWLRQSODQVZKLFKSURYLGH
D XVHIXO EDVLV IRU GHYHORSLQJ IXUWKHU VSHFLÀF FDUERQ UHGXFWLRQ SURJUDPPHV 7KH
advantage of this approach is that the plan already has some traction and imbues
many of the elements of low carbon citizenship.
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green economy for
ethekwini municipality
WORLDWIDE GROWTH OF THE GREEN ECONOMY
Local economic development is increasingly
vulnerable to global and regional scale changHVLQWKHHFRQRP\FOLPDWHDQGWKHQDWXUDOVXSport systems that ensure growth. The changes
that have occurred in the global economic order over the past two decades have involved a
VKLIWWRZDUGVJUHDWHUVKRUWWHUPXQSUHGLFWDELOLW\
DQG QRQOLQHDULW\ /XEFKHQFR  0DOKRWUD
1999; Folke et al)RONHet al ,QDGGLWLRQWKHUHLVWKHSUREOHPRIUHVRXUFHVFDUFLW\
ZKLFK SXVKHV XS WKH SULFHV RI HQHUJ\ ZDWHU
DQGIRRG .UXJPDQ 
,QPDQ\GHYHORSHGDQGGHYHORSLQJFRXQWULHV
growth has been constrained by such price rises
LQHQHUJ\DQGZDWHUDQGKRXVHKROGEXGJHWVRI
the poor have been severely impacted. EspeFLDOO\VLQFHWKHJOREDOÀQDQFLDOFULVLVRID
global movement towards green technological
and economic change has emerged. This is evidenced by the high percentage spend of ecoQRPLFUHFRYHU\SDFNDJHVLQWKH8QLWHG6WDWHV
&KLQD6RXWK.RUHDDQGWKH(XURSHDQ8QLRQRQ
JUHHQWHFKQRORJLHV 6ZLOOLQJ *UHHQHFRQRPLF GHYHORSPHQW LV ÀQGLQJ DFFHSWDQFH LQ
developed and developing countries alike.
:KLOH $IULFDQ JRYHUQPHQWV KDYH EHHQ JHQHUDOO\VORZWRUHVSRQGWRWKLVJOREDOWUHQGWKHUHLV
increasing evidence in public statements by the
South African president and other ministers that
the concept of a green economy is becoming
a central part of policy discourse in South Africa
=XPD303DQGRU313DWHO32 and
6RQMLFD33). The concept has not yet taken
URRWLQWKHH7KHNZLQL0XQLFLSDOLW\DOWKRXJKLWLV

strongly recommended in the city’s Industrial
6WUDWHJ\ 8UEDQ(FRQ 7KHFLW\ZLWKLWV
high unemployment rates and large numbers of
SHRSOH OLYLQJ LQ H[WUHPH SRYHUW\ LV YXOQHUDEOH
to changes in the global economy and environPHQWDOVXSSRUWV\VWHPVDQGKDVPXFKWRJDLQ
from following a path of green economic development.
According to a recent report by the United NaWLRQV(QYLURQPHQW3URJUDP0( 81(3  81(3
 WKHWLPHWRWUDQVLWLRQWRDJUHHQHFRQRP\
is now. General arguments in support of a green
HFRQRP\DQGSDUWLFXODUEHQHÀWVIRUH7KHNZLQL
Municipality are presented in the following section.
THE CASE FOR A GREEN ECONOMY
$ JUHHQ HFRQRP\ LV ORZ FDUERQ UHVRXUFH HIÀFLHQWDQGVRFLDOO\LQFOXVLYH$FFRUGLQJWR81(3
 DJUHHQHFRQRP\LVRQHWKDW
”results in improved human well-being and soFLDOHTXLW\ZKLOHVLJQLÀFDQWO\UHGXFLQJHQYLURQmental risks and ecology scarcities”.
$ ZRUNLQJ GHÀQLWLRQ IRU D JUHHQ HFRQRP\ DV
conceptualised in this report is as follows:
A green economy is one that is decoupled
from resource exploitation and environmenWDOLPSDFWVZKLOHVWLOOHQVXULQJVRFLRHFRQRPLF
growth and quality of life for present and future
JHQHUDWLRQV ,W LV DOVR RQH LQ ZKLFK VLJQLÀFDQW
behavioural change has occurred towards lowHUHFRORJLFDOIRRWSULQWOLIHVW\OHVVWDWHOHGGHYHORSPHQWDQGEXVLQHVVSUDFWLFHVHQVXULQJDWWKH

30

President Jacob Zuma’s State of the Nation Address 2011 - http://www.peherald.com/news/article/706

31

SA moves for slice of green economy http://www.sagoodnews.co.za/economy/sa_moves_for_slice_of_green_economy.html

32

Address by the Minister of Economic Development, at the Green Economy Summit, Johannesburg; http://www.polity.org.za/article/sa-patel-address-by-the-minister-ofeconomic-development-at-the-green-economy-summit-johannesburg-20052010-2010-05-20

33

Zuma backs green economy - http://allafrica.com/stories/201005190111.html
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ultimate level a sustainable social-ecological
system.
The notion of a green economy as outlined
above dispels the myth that there has to be a
trade-off between economic growth and environmental sustainability. Economic growth and
environmental sustainability can co-exist and
LQGHHG HFRQRPLF JURZWK FDQ EH HQKDQFHG
E\WUDQVLWLRQLQJWRDJUHHQHFRQRP\6HFRQGLW
dispels the myth that it is a luxury that only develRSHG HFRQRPLHV FDQ DIIRUG 2Q WKH FRQWUDU\
´,W>JUHHQHFRQRP\@LVWKHQHZHQJLQHRIJURZWK
DQGWKHHOLPLQDWRURISRYHUW\µ 81(3 ,Q
DJUHHQHFRQRP\JURZWKLVGULYHQE\DUHGXFWLRQ LQ *+*V DQG SROOXWLRQ HQKDQFHG HQHUJ\
DQG UHVRXUFH HIÀFLHQF\ DQG WKH SUHYHQWLRQ RI
the loss of biodiversity and ecosystem services
81(3   )XUWKHU WKH JUHHQ HFRQRP\ LV
viewed as a means to achieve sustainable development.
Green economic development is founded on
WZR FRUH FRQFHSWV viz. economic decoupling
DQG EHKDYLRXUDO FKDQJH 6WHUQ   (FRnomic decoupling argues for economic growth
that is relatively or strongly decoupled from environmental impacts and resource exploitation
)LVFKHU.RZDOVNLDQG6ZLOOLQJ %HKDYLRXUDO
change requires both normative changes (in
WHUPVRIYDOXHVEHOLHIVDQGQRUPVWKDWXQGHUOLH
EHKDYLRXUV²6WHUQ DQGOHDSIURJJLQJWKH
LQIUDVWUXFWXUH DQG WHFKQRORJLHV 0XOOHU  
that underlie day-to-day behaviours of the pubOLF EXVLQHVVHV DQG WKH VWDWH HJ LQ UHVSHFW RI
WUDQVSRUWDWLRQHQHUJ\XVHZDWHUXVHHWF 
,QWKHFDVHRIH7KHNZLQL0XQLFLSDOLW\WKHJUHHQ
economy or green economic development
SUHVHQWV D VLJQLÀFDQW DQG VL]HDEOH RSSRUWXQLW\
to:
y Shift the current growth path away from one
that depends on cheap water and electricity. A growth path that depends on cheap
energy and water will be critically chalOHQJHGLQWKHIXWXUHDVSULFHULVHVLQERWK
ZDWHU 0XOOHU DQGHQHUJ\ 7\OHUDQG
:LQNOHU DUHSURMHFWHGWRULVHDERYH
40% in the medium term.
y Address the inequalities of development in
WKHPXQLFLSDOLW\ZKHUHWKHODFNRIHPSOR\ment is located mainly in the skilled and

semi-skilled levels of the economy. The new
QDWLRQDOSROLWLFDOOHDGHUVKLSWKDWWRRNRIÀFH
LQ0D\KDVVWUHVVHGHYHQEHIRUHWKH
1HZ*URZWK3DWK ('' ZDVUHOHDVHG
that the new economic growth plan will be
IRFXVHGRQFUHDWLQJMREVWKXVDFNQRZOHGJing the severity of the crisis of unemployment
LQ6RXWK$IULFD 3DWRQ2FWREHU 
Despite the recent rhetoric from national government ministers about the green economy
DV QRWHG DERYH WKH JURZWK RI WKH 6RXWK $IULcan economy is still resource and energy
intensive.
The barriers and constraints to implementing
green economic development strategies in
6RXWK$IULFDDQGDOVRLQWKHH7KHNZLQL0XQLFLpality are:
y The growth of the South African economy
is resource and energy intensive (Burns and
:HDYHU6ZLOOLQJ0DKRPHG
)LQHDQG5XVWRPMHH )LQHDQG
Rustomjee (1996) make the argument that
growth in the South African economy has
been dictated effectively by the power
base held by the minerals-energy-complex
WKDWÀQDQFHGWKHW\SHRIJURZWKWKDWWKH
manufacturing sector has undergone since
WKHV LHE\WKHODUJHPLQLQJÀQDQFH
houses). Swilling (2010) critiques the national
economic policy for economic growth on
the basis that it “... effectively disconnects
South Africa from the $100 to $200 billion
worth of investments in low carbon development and contradicted South Africa’s negotiating position at the Copenhagen Climate
Change Conference in December 2009.”
y Strategy-making and the coordination of
implementation level programmes that are
geared towards green sector development
are fragmented as a result of state and
business sector institutions operating within
VHFWRUVSHFLÀFVLORV
y There is a shortage of the skills that are
required for introducing green economic
GHYHORSPHQWVWUDWHJLHVDQGWHFKQRORJLHV
both within institutions and amongst the
employment pool available in eThekwini MuQLFLSDOLW\DQG6RXWK$IULFDPRUHJHQHUDOO\
In order to realise the transition to a green
HFRQRP\DYDULHW\RIQHZVNLOOVLVUHTXLUHG
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at different levels of implementation. These
include:
y Governance and institutional skills for effective implementation of greening strategies.
y Technical skills for the implementation of
JUHHQ WHFKQRORJLHV ,Q VRPH TXDUWHUV
these new low carbon skills are termed
¶JUHHQ FROODU MREV· ZKLFK DUH HVVHQWLDOO\
blue collar jobs or manual labour jobs in
JUHHQEXVLQHVVHV 3LQGHUKXJKHV ([amples of ‘green collar jobs’ are waste reF\FOLQJ6:+LQVWDOODWLRQELF\FOHKLUHDQG
repair. The advantage of this category of
jobs is that they require low levels of skills
and on-the-job training can be provided
/RFDO*RYHUQPHQW$VVRFLDWLRQ 
:KLOHWKHREVWDFOHVWRHPEDUNLQJXSRQDJUHHQ
HFRQRPLF WUDMHFWRU\ DUH VLJQLÀFDQW WKHUH DUH
also key opportunities that exist. These are as
follows:
y 7KH 1HZ  *URZWK 3DWK (''   IRU 6RXWK
Africa emphasises the need to create employPHQWLQWKH6RXWK$IULFDQHFRQRP\HVSHFLDOO\
DW WKH VNLOOHG DQG VHPLVNLOOHG OHYHOV DQG WR
adopt renewable and green technologies in
moving towards more sustainable economic
growth in the medium and long term.
y 6LJQLÀFDQWRSSRUWXQLWLHVH[LVWIRUVWDWHOHG
intervention in partnership with the business
and commercial sectors for leap frogging
NH\LQIUDVWUXFWXUHLQUHVSHFWRIZDVWHHQHUJ\ZDWHUDQGWUDQVSRUWVRPHRIZKLFKDUH
already incentivised (e.g. Eskom’s support of
renewable energies).

y Green sector development is widely thought
WRFUHDWHVLJQLÀFDQWO\PRUHMRERSSRUWXQLWLHV
and opportunities for stimulated small and
medium-scale business and industry than
non-green development. The recent report
E\81(3 81(3 SDLQWVDVOLJKWO\PRUH
FRQVHUYDWLYHSLFWXUHVWDWLQJWKDWWKHJUHHQ
economy will create at least as many jobs
as the business-as-usual scenario and notes
that there will be a shift in the nature of emSOR\PHQW,WLVDFNQRZOHGJHGLQWKHUHSRUW
KRZHYHUWKDWWKHUHLVFRQVLGHUDEOHSRWHQWLDO
for creating employment in the transport
VHFWRUE\VKLIWLQJWRSXEOLFWUDQVSRUWLQWKH
waste sector and in the renewable energy
sector. A full investigation will need to be unGHUWDNHQWRTXDQWLI\WKLVDQWLFLSDWHGEHQHÀW
of green economic development in eThekwini Municipality.
y Stimulating the ‘green collar job’ sector
brings social as well as environmental benHÀWVDVWKHWDUJHWPDUNHWLVWKHSRRUHUVHFWRUVRIVRFLHW\RUWKHXQHPSOR\HGDQGWKH
unskilled and/or semi-skilled workforce.
y $WDQLQWHUQDWLRQDOOHYHOWKHJURZWKUDWHVRI
markets in low carbon goods and services
are far exceeding growth in other sectors
and offer a path out of the recession (Local
*RYHUQPHQW$VVRFLDWLRQ 
y $JDLQ DW DQ LQWHUQDWLRQDO OHYHO FRQVXPHUV
are engaging in green purchasing and there
is also evidence that positive political action
on climate change is informing voting behavLRXU /RFDO*RYHUQPHQW$VVRFLDWLRQ 
y Cities that engage with a low carbon economy early could develop a competitive
advantage and enhance their reputation.

Key Messages:
y 7KHJUHHQHFRQRP\LVORZFDUERQUHVRXUFHHIÀFLHQWDQGVRFLDOO\LQFOXVLYH
y Green economic development is founded on two core concepts:
y (FRQRPLFGHFRXSOLQJLQZKLFKHFRQRPLFJURZWKLVGHFRXSOHGIURPHQYLURQPHQWDO
impacts and resource exploitation.
y %HKDYLRXUDOFKDQJHZKLFKUHTXLUHVFKDQJHVLQYDOXHVDQGEHOLHIVDVZHOODVFKDQJHV
that require leap frogging infrastructure and technologies.
y National government has committed to green economic development in a number of
policy statements.
y *UHHQHFRQRPLFGHYHORSPHQWKDVWKHSRWHQWLDOWRFUHDWHPRUHMRERSSRUWXQLWLHVSDUWLFXODUO\LQVNLOOHGDQGVHPLVNLOOHGOHYHOVDVZHOODVPRUHVPDOODQGPHGLXPVFDOHEXVLQHVV
opportunities than non-green development. Further investigation is needed.
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TRANSITION TO A GREEN ECONOMY
The nature and pace of transition to a green
economy is also important. According to SwillLQJ   WKHUH LV DOUHDG\ HYLGHQFH RI PLQRU
GHFRXSOLQJLQWKH6RXWK$IULFDQHFRQRP\EXW
speeding up this transition is required in order for
a more sustainable future to be realised. HowevHUFDUHPXVWEHWDNHQLQRUGHUIRUHIIHFWLYHDQG
lasting interventions that are well phased and
do not create wide-scale disruption to services
DQGWRHFRQRPLFJURZWKWREHPDGH*UDQG
social-engineering projects that are insensitive
to the citizenry must be avoided.
A strong argument is made by Smith et al. (2010)
and Grin et al. (2010) for a multi-dimensional
strategy that goes beyond one that focuses
on price signals in the market as a strategy for
bringing about transition to a green economy.
They argue against ‘greenwash’ and ‘end of
pipe’ greening as soIutions and favour fundamental change that is aimed at the entire production-consumption chain and the behaviour
of consumers.
Green economic development should be a
EURDGKROLVWLFDQGIDUUHDFKLQJFRRUGLQDWLRQ
VWUDWHJ\UDWKHUWKDQH[LVWLQJLQSLHFHPHDOVHFWRUEDVHG SURJUDPPHV 7R WKLV HQG DFNQRZOedging that green sector development requires
dedicated institutional and governance arUDQJHPHQWVLQRUGHUWREHUHDOLVHGVXFFHVVIXOO\
can take eThekwini Municipality a long way
WRZDUGV PRUH VXFFHVVIXO FRRUGLQDWHG DFWLRQ
some of which has already been established.
7KH UHSRUW E\ 81(3 81(3   LGHQWLÀHV NH\
drivers for successful transition to a green econRP\$OWKRXJKWKH\ZHUHLGHQWLÀHGDWDJOREDO
OHYHOVRPHDUHDSSOLFDEOHDWDORFDOOHYHO7KH\
are as follows:
y Establish sound regulatory frameworks
The city can regulate through by-laws which
FDQEHXVHGWRSURKLELWFHUWDLQDFWLYLWLHVHVtablish minimum standards for activities and
remove unsustainable behaviour. Self-regulation in certain sectors (e.g. industry) and
public-private partnerships can be valuable
complements to regulation.

y Prioritise investment and spending in areas
that stimulate greening of economic sectors
Government spend represents a fairly large
IUDFWLRQ RI *'3 ,Q 6RXWK $IULFD DV D ZKROH
WKLVÀJXUHLVIRUWKHÀQDQFLDO\HDU
(Verwey et al DQGLQH7KHNZLQL0XQLFLSDOLW\ ORFDO JRYHUQPHQW VSHQG LV 
RI WKH FLW\·V *'3 LQ  ,+6 *OREDO ,QVLJKW
2010). The introduction of sustainable public
procurement policies can stimulate demand
for green goods and services and provides a
good example for the private sector to follow.
 ,QYHVWLQFDSDFLW\EXLOGLQJDQGWUDLQLQJ
Local government needs the capacity to implement and administer activities required to
transition to a green economy.
OPPORTUNITIES FOR TRANSITIONING TO A
GREEN ECONOMY
&KDSWHU  LGHQWLÀHG UHOHYDQW WUHQGV DQG FKDOOHQJHVLQNH\VRFLDOHFRQRPLFDQGHFRORJLFDO
sectors and gave an overview of local governPHQW UHVSRQVHV ZKLFK LQFOXGHV D YDULHW\ RI
SURMHFWV DQG SURJUDPPHV )URP WKLV EDVHOLQH
key mitigation opportunities for transitioning to
DORZFDUERQFLW\ &KDSWHU RSSRUWXQLWLHVIRU
increasing the city’s resilience (Chapter 6) and
opportunities for increasing carbon sinks (ChapWHU ZHUHLGHQWLÀHG
$W WKH FRUH KRZHYHU VRPH WKHPHV HPHUJH
as key opportunities for transitioning to a green
HFRQRP\ 81(3 
Many of these themes have existing initiatives
WKDW DUH PDNLQJ D YDOXDEOH FRQWULEXWLRQ KRZHYHU WKH\ FRQVWLWXWH D UHODWLYHO\ SLHFHPHDO
fragmented response to climate change. There
LVDQHHGIRUVWURQJHUPRUHFRRUGLQDWHGSROLF\
and action between institutions and arms of
government in order to bring about more profound and fundamental change in the economic basis and behavioural landscape of
eThekwini Municipality. The concept of a green
economy provides this overarching framework.
In order to realise a transition across a broad
IURQW DWWHQWLRQ LV UHTXLUHG RQ WKH IROORZLQJ
WKHPHV 81(3 
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 ,QYHVWLQQDWXUDOFDSLWDO
A green economy places value in natural
capital and invests in it. Environmental goods
and services in eThekwini Municipality have
EHHQ YDOXHG DW 5  ELOOLRQ 5REHUWV  
creating a foundation for bringing environmental accounting more explicitly into economic strategy-making and planning (Sinner
DQG 6FKHU]HU   &RQVHUYDWLRQRULHQWHG
SURJUDPPHV VXFK DV :RUNLQJ IRU :DWHU
DQG :RUNLQJ IRU :HWODQGV DOLHQ FOHDUDQFH
programmes and other conservation programmes that have already enjoyed widespread success in South Africa should be
SURPRWHG DV WKH\ SURYLGH JUHHQ MREV DQG
ensure that ecosystem services and aesthetics are protected for other sectors such
as agriculture and tourism. International negotiations around a REDD (Reducing Emissions from Deforestation and Degradation)
scheme may present an opportunity to invest
in afforestation schemes.
y Invest in urban agriculture
2QDODUJHVFDOHJUHHQLQJRIWKHDJULFXOWXUDO
VHFWRUUHTXLUHVHIÀFLHQWXVHRIZDWHUWKHXVH
RIRUJDQLFRUQDWXUDOQXWULHQWVHWF,QDQXUEDQ FRQWH[W WKHUH VKRXOG EH DQ RYHUULGLQJ
focus which is to promote investment in urban
agriculture by putting in place mechanisms
to support investment. Local food production mitigates GHG emissions by minimising
distances over which food is transported and
improves household resilience to external
shocks in water and energy prices that impact upon food prices. Such activities constitute an important area of focus for climate
change programmes.
According to the Economic Development
Strategy for the municipality (Economic DeYHORSPHQW8QLW WKHPXQLFLSDOLW\LV
UXUDOSHULXUEDQDQGXUEDQ7KHODUJH
rural base and suitable climate of eThekwini
Municipality presents an opportunity to invest
in urban agriculture and contribute towards
alleviating poverty. Market gardening should
be particularly encouraged.
y Green the water sector
One of the biggest opportunities to speed up
the transition to a green economy is to invest

in provision of clean water and sanitation to
WKH SRRU 6LPXOWDQHRXVO\ HIIRUWV WR UHGXFH
FRQVXPHU GHPDQG DQG LPSURYH HIÀFLHQF\
RI XVH DUH SHUWLQHQW DQG WR D ODUJH H[WHQW
are underway in eThekwini Municipality.
y Green the energy sector
Greening requires a greater reliance on renewable energy as a substitute for fossil fuels
DQG WKH SURPRWLRQ RI HQHUJ\ HIÀFLHQF\ ,QLtiatives in and opportunities for eThekwini Municipality were presented in Chapters 2 and
5 respectively. Improving access to clean
energy for the poor is also a key factor in the
WUDQVLWLRQWRDJUHHQHFRQRP\DQGLQDGGLWLRQUHDOLVHVVXEVWDQWLDOKHDOWKFREHQHÀWV
y Green the tourism sector
Growth in tourism leads to an increased use
of water and energy and increased generaWLRQ RI ZDVWHZDWHU DOO RI ZKLFK UHVXOW LQ DQ
increase in GHG emissions; potential damage to local biodiversity is also relevant. Not
only should the whole sector be greened (reduced consumption of water and energy; loFDOKLULQJDQGVRXUFLQJHWF EXWHFRWRXULVP
should be encouraged. Targeting the tourism
sector for greening will require partnerships
and participatory processes to be set up beWZHHQVWDWHEXVLQHVVDQGFLYLOVRFLHW\VHFWRUV
The tourism industry is human-resource intensive with the potential for job creation.
y Green the waste sector
The waste sector presents considerable opportunities for greening. There is large potential for the creation of employment in eThekwini Municipality at the lower end of the skills
spectrum but in order to satisfy the criteria
IRUDJUHHQHFRQRP\WKHMREVFUHDWHGPXVW
HQVXUHVDIHZRUNLQJFRQGLWLRQVHVSHFLDOO\IRU
recyclers. There tends to be a global problem with the employment standards in this
sector. There are many waste sector initiatives underway in eThekwini Municipality (see
&KDSWHU   ZLWK IXUWKHU RSSRUWXQLWLHV LGHQWLÀHG LQ &KDSWHU  7KH NH\ LPSHUDWLYH LV WR
decouple waste from economic growth and
higher living standards. This requires an emSKDVLV RQ UHVRXUFH HIÀFLHQF\ DQG UHVRXUFH
recovery. Green transitioning in this sector reTXLUHVFULWLFDOLQIUDVWUXFWXUHWREHLQSODFHDV
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well as large-scale behavioural change. For
H[DPSOHLQDGULYHWRZDUGVUHF\FOLQJ
the municipality should make provision for
infrastructure that will allow for separation of
waste at source at both household level and
in the commercial and industrial sectors.
y Green the industrial sector
The industrial sector is the largest producer of
GHGs in eThekwini Municipality and opportuQLWLHV IRU PLWLJDWLQJ *+*V ZHUH LGHQWLÀHG LQ
Chapter 5. This sector also tends to use considerable amounts of water. Greening of the
VHFWRUFDQLQYROYHDQXPEHURILQWHUYHQWLRQV
starting with improving energy and water efÀFLHQF\,QWKHFDVHRIPDQXIDFWXULQJLQGXVWULHV JUHHQLQJ LQYROYHV H[WHQGLQJ WKH OLIH RI
manufactured goods by placing a greater
emphasis on the design (to make products
HDVLHUWRUHSDLUDQGRUUHF\FOH UHPDQXIDFture (to save energy) and recycling (to save
energy) of products. Other options are to
SURPRWH HFRLQGXVWULDO SDUNV FKDUDFWHULVHG
E\LQGXVWULDOV\PELRVLVLQZKLFKLQGXVWULHVDUH
connected through exchanges of waste and
HQHUJ\ *LEEVDQG'HXW] )RUH[DPSOH
the recycling of waste heat from manufacWXULQJSURFHVVHV HJIURPFRNHRYHQVEODVW
IXUQDFHVHOHFWULFIXUQDFHVDQGFHPHQWNLOQV 
to generate electricity using combined heat
and power (CHP) systems. The latest trend is
to develop industrial symbiosis projects rather than full-scale eco-industrial parks (Gibbs
DQG'HXW] DQGFHUWDLQO\LWLVZRUWKH[ploring opportunities for industrial symbiosis.
The classic example is at Kalundborg in Denmark where there is a Centre for Symbiosis to
provide advice34. Another source of advice
would be the UK’s National Industrial Symbiosis Programme35 &OHDQHU SURGXFWLRQ HVsentially the introduction of clean processes
and technologies that reduce demand for
ZDWHU DQG HQHUJ\ DQG LQ WXUQ UHGXFH *+*
HPLVVLRQVLVDOVRVRPHWKLQJWKDWFDQEHSURmoted.
y Green the building sector
The building sector is central to the greening
RIDFLW\7KHPRVWUHFHQW,3&&UHSRUW ,3&&
2007) drew attention to the potential for reducing GHGs in this sector. Most of this can
be achieved at low cost and by using exist-

34
35

ing technologies. New buildings should be
constructed using green principles and existing buildings that are energy and resource
LQWHQVLYH VKRXOG EH UHWURÀWWHG *UHHQ EXLOGing codes are needed to promote greening
RIWKHVHFWRU6XEVWDQWLDOFREHQHÀWVDFFUXH
from greening buildings through reduced enHUJ\ FRQVXPSWLRQ LPSURYHG KHDOWK DQG UHduced risk of exposure to hazardous waste.
y Green the transport sector
The heavy reliance of the transportation sector in Durban on the private motor vehicle
KDVKLJKHQYLURQPHQWDODQGVRFLDOFRVWVVSHFLÀFDOO\ DLU SROOXWLRQ WUDIÀF FRQJHVWLRQ DQG
risk of accidents. The thrust to green this secWRUVKRXOGEHRQWKHFREHQHÀWVWKDWDFFUXH
7KH UHFHQW 81(3 UHSRUW 81(3   LGHQWLÀHGWKUHHSULQFLSOHVWKDWPXVWEHIROORZHGWR
green the transport sector. They are as follows:
y Reduce or avoid vehicle trips. There
are many examples of green transport
policies around the world aimed at
UHGXFLQJWULSVHJFRQJHVWLRQFKDUJHV
low emissions zones and car-pooling
(see Appendices 4 to 7). Chapter 5
also noted that the reduction in vehicle
kilometres travelled had a greater impact on mitigating GHG emissions than
changes in fuel. There are also opportunities through land-use planning to integrate residential areas and employment
RSSRUWXQLWLHVZLWKWKHDLPRIUHGXFLQJ
mobility and avoiding vehicle trips (see
Chapter 5).
y Large-scale shift from private to public
transport. There are many examples
of relatively recently introduced bus
rapid transit (BRT) systems in developing country cities (e.g. Bogota and
-RKDQQHVEXUJ DQGXQGHUJURXQGUDLO
systems (e.g. Beijing). Other cities have
invested in above-ground tram systems
as opposed to expensive under-ground
systems (e.g. Zurich). Also included here
is a need to change from road to rail for
freight transport.
y Improve vehicle and fuel technology.
)XHOVZLWFKLQJRIPXQLFLSDOÁHHWVDQG
minibus taxis could reduce GHG emissions.

www.symbiosis.dk
www.nisp.org.uk
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y Target green investment
7KLVLQYROYHVVHWWLQJDVLGHDÀ[HGSHUFHQWDJH
of GDP on an annual basis and allocating it
WR JUHHQ LQYHVWPHQW LQ GLIIHUHQW VHFWRUV IRU
H[DPSOH ZDVWH EXLOGLQJV DQG QDWXUDO FDSLWDO%\ZD\RIH[DPSOHWKHJOREDOPRGHOLQJ
H[HUFLVHXQGHUWDNHQE\81(3 81(3 DOlocated 2% of GDP to greening and showed
that the green investment scenario yielded
higher annual economic growth rates than
WKH EXVLQHVVDVXVXDO VFHQDULR ZLWKLQ ÀYH WR
ten years.
y Promote sustainable human settlements
The sustainability of human settlements is key
to the prosperity of the city and by extension
the province and country. Mitigation and adaptation efforts should play a critical role in
WKHSODQQLQJFRQVWUXFWLRQDQGPDQDJHPHQW
RIKXPDQVHWWOHPHQWV+RZHYHUFDVWDJDLQVW
the backdrop of poverty and poor education
OHYHOVDFKLHYLQJVXVWDLQDEOHOLYLQJFRQGLWLRQV
is no easy task. The drive towards building sustainable human settlements being championed by national government (e.g. speech
by Minister for Human Settlements to the Development Bank of South Africa Knowledge
:HHN 2FWREHU  36  SUHVHQWV VLJQLÀFDQW
opportunities for green economic development. It requires a mindset shift from one
aimed at delivering houses to one of building and actualising sustainable human settlements. Processes and technologies that
WDUJHW ZDVWH VWUHDPV ZDWHU DQG HQHUJ\
GHPDQGVLGHPDQDJHPHQWORFDOIRRGSUR-

duction and conservation programmes and
projects (e.g. river and wetland protection
and alien clearance programmes) can be
introduced under the umbrella of integrated
planning programmes that are required for
the development of sustainable human settlements. The focus on the introduction of
6:+V DWDUJHWRIE\LQWKHFDVH
RI WKH 6RODU :DWHU +HDWLQJ 3URJUDP ORZ
cost)) is commendable but as suggested
DERYH WKH VXVWDLQDEOH KXPDQ VHWWOHPHQWV
theme is far broader and presents a sizeable
opportunity to develop sustainable and viable neighbourhoods and communities. Such
a strategy will involve coordination between
different sectors and institutions of governDQFH DQG KDV WKH SRWHQWLDO WR EULQJ DERXW
VLJQLÀFDQWLPSDFWDWZDUGOHYHO7RWKLVHQG
forming and formalising the partnerships and
mechanisms for cooperation that is required
amongst institutions of governance is the
highest requirement.
y Promote green procurement
Local governments can play a role in facilitating the development of markets for green
products and services and lead by example.
Some training may be needed for procurement professionals in the municipality but
there are opportunities to learn from other
cities through the ICLEI Local Governments
for Sustainability programmes and projects
RQVXVWDLQDEOHSURFXUHPHQWDVZHOODVRWKHU
VRXUFHV ',862*& 

Key Messages:
y There are many existing initiatives in the city of Durban that are making a valuable contriEXWLRQ+RZHYHUWKH\FRQVWLWXWHDUHODWLYHO\SLHFHPHDOIUDJPHQWHGUHVSRQVHWRFOLPDWH
FKDQJH7KHUHLVDQHHGIRUVWURQJHUPRUHFRRUGLQDWHGSROLF\DQGDFWLRQEHWZHHQ
various departments to bring about more profound and fundamental change in the
economic basis and behavioural landscape of eThekwini Municipality. The concept of a
green economy provides this overarching framework.
y Attention is required on the following themes:
y Invest in natural capital and urban agriculture.
y *UHHQWKHZDVWHZDWHUHQHUJ\WUDQVSRUWWRXULVPLQGXVWULDODQGEXLOGLQJVHFWRUV
y Target green investment.
y Promote sustainable human settlements.

36
http://www.polity.org.za/article/sa-sexwale-speech-by-the-minister-of-human-settlements-at-the-development-bank-of-south-africa-and-department-of-human-settlements-knowledge-week-johannesburg-20102010-2010-10-20
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CONCLUDING REMARKS
There are compelling reasons for eThekwini Municipality to embark upon a trajectory of green
economic development that brings about sysWHPZLGH VXVWDLQDELOLW\ EHQHÀWV DQG HPSOR\ment opportunities. There are key requirements
for negotiating the transition to a green economy that are not currently present within the municipality and which will require state interven-

WLRQWRGHYHORS7KHVHLQFOXGHinter alia:
y Skills transfer and development programmes.
y Investment incentives and development
programmes.
y Research and innovation programmes that
FDQEHGHYHORSHGDQGFDWDO\VHGWKURXJK
IRUH[DPSOHLQQRYDWLRQFHQWUHVRUKXEVWKDW
support and promote the development of
VHFWRUVSHFLÀFRUPXOWLVHFWRULQLWLDWLYHV
y Participatory governance.
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ﬁnancing opportunities for a
low carbon city
INTRODUCTION
7KH ÀUVW VWHS LQ DGGUHVVLQJ FRVWHIIHFWLYH DQG
HIÀFLHQW ÀQDQFLDO PHFKDQLVPV WR VXSSRUW ORZ
carbon initiatives in eThekwini Municipality is to
fully understand the drivers of the city’s carbon
emissions. An accurate and up-to-date GHG
emissions inventory yields information on the
KLJKHVWHPLWWLQJ DFWLYLWLHV DQG KHQFH LQ ZKLFK
sectors of the economy to focus policies and
strategies. The city has compiled a number of
*+*HPLVVLRQVLQYHQWRULHVZLWKWKHPRVWUHFHQW
having been undertaken in 2007 (see Chapter
5). Setting goals is important to meeting carERQ UHGXFWLRQ WDUJHWV DQG LQ WKLV UHVSHFW WKH
(QHUJ\ 6WUDWHJ\ 0HUFHU   KDV LGHQWLÀHG
CO2 reduction targets by 2020 for various sectors (see Chapter 2) and the Imagine Durban
SURMHFW ,PDJLQH'XUEDQ KDVHVWDEOLVKHG
a long-term vision for the municipality. EThekwini
Municipality is thus well positioned to take adYDQWDJHRIRSSRUWXQLWLHVWKDWH[LVWIRUÀQDQFLQJ
low carbon initiatives.
OPPORTUNITIES FOR FINANCING LOW CARBON INITIATIVES
CLEAN DEVELOPMENT MECHANISM
The Clean Development Mechanism (CDM)
provides an opportunity for projects in South
$IULFD WKDW ORZHU *+* HPLVVLRQV WR DFFHVV Ànancing from industrialised nations which have
binding emission reduction requirements under
WKH.\RWR3URWRFROLQUHWXUQIRUYHULÀHG&HUWLÀHG
(PLVVLRQ 5HGXFWLRQV &(5V  +HQFH H7KHNZLQL
0XQLFLSDOLW\LVDEOHWRDFFHVVDGGLWLRQDOÀQDQFing to support carbon mitigation projects and
sustainable development objectives.

It is important to understand fully the steps required to access this international incentive
mechanism. The purchase of CERs is often done
DWLVVXDQFHRIFUHGLWVXVXDOO\PDQ\\HDUVDIWHU
WKHSURMHFWZDVLQLWLDWHG7KHÀQDQFLQJRI&'0
is further complicated because it is extremely
expensive to get a project registered by the
CDM Executive Board. The process is lengthy
DQG FRPSOH[ UHTXLULQJ PDQ\ VWHSV ,W UHTXLUHV
specialised consultants to assess the feasibility
of a project and to develop a Project Design
'RFXPHQW 3''  7KHUHDIWHU WKH SURMHFW PXVW
be independently validated at the outset and
VXEVHTXHQWO\ YHULÀHG ZKLFK FDQ FRVW DSSUR[LPDWHO\ 86   WR   GHSHQGLQJ RQ
project type and location. The CDM also has
VWULQJHQW HOLJLELOLW\ UHTXLUHPHQWV DQG PD\ H[FOXGH SURMHFW W\SHV WKDW FRXOG EH EHQHÀFLDO
WR 6RXWK $IULFD )LQDOO\ WKH FRPSOH[ SURFHVV
FDXVHV VLJQLÀFDQW FRQIXVLRQ ZKLFK UHVXOWV LQ D
lack of understanding of the CDM potential by
WKRVHZKRFDQEHQHÀWPRVWIURPLWviz. the project owners.
The CDM was established with the dual objective of helping developing countries achieve
sustainable development while lowering their
¶EXVLQHVVDVXVXDO·HPLVVLRQVDQGDVVLVWLQJLQGXVtrialised countries to meet emission reduction
FRPPLWPHQWV8QGHUWKH&'0SURMHFWVWKDWUHduce GHG emissions and contribute to sustainDEOHGHYHORSPHQWDVGHÀQHGE\HDFKSDUWLFLSDWLQJFRXQWU\FDQJHQHUDWH&(5VZKLFKLVD
tradable commodity in the international carbon
market.
:KHQ GLVFXVVLQJ WKH PDUNHW SRWHQWLDO RI &'0
IRU GHYHORSLQJ FRXQWULHV LW LV LPSRUWDQW WR UHFRJQLVH WKDW D VLJQLÀFDQW SHUFHQWDJH RI WKH
overall carbon market value often referenced is
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allowance and secondary market transactions
ZLWKLQLQGXVWULDOLVHGFRXQWULHVZKLOHRQO\DVPDOO
percentage of the overall carbon market is invested in developing countries through projectbased offsets. The total value of the 2009 carbon
PDUNHWLQFUHDVHGRYHUWR86ELOOLRQ
while the primary CDM market contracted by
WR86ELOOLRQRYHUUHSUHVHQWLQJRQO\
1.9% of the overall 2009 carbon market value
:RUOG%DQNF 
The 2009 decline in primary CDM was due to nuPHURXVLVVXHVLQFOXGLQJDPRQJVWRWKHUVD
year over year decline in average CER price
WR 86 D VXEVWDQWLDO GHFUHDVH LQ RULJLQDtion activity and a CER issuance decline of 10%
:RUOG%DQNF 

,Q WHUPV RI &'0 HQJDJHPHQW DQG EHQHÀFLDULHV &KLQD ,QGLD DQG %UD]LO KDYH FDSWXUHG
the majority of the market in terms of projects
LQWKH&'0SLSHOLQH &KLQD,QGLD
Brazil 6.5%) and the volume of 2012 CERs anticiSDWHGIURPWKHÀUVWFRPPLWPHQW &KLQD
,QGLD  %UD]LO   81(3 5LVRH   %\
FRPSDULVRQ $IULFD KDV EHHQ VORZ WR UHDS WKH
EHQHÀWVRIWKH&'0ZLWKRQO\RIWKH&'0
SLSHOLQHDQGRIWKH&(5V 81(35LVRH
2010). This is often attributed to factors such as
ODFN RI FDSDFLW\ WR GHYHORS SURMHFWV OLPLWHG
number of attractive large-scale projects and
a poor investment climate. Despite the limited
QXPEHURISURMHFWVWRGDWHGHPDQGIRU$IULFDQ
&(5V LV KLJK SURPSWLQJ PDQ\ (XURSHDQ XWLOLties and buyers to pay more compared to units
VRXUFHGIURPRWKHUUHJLRQV 6HWKXUDPDQ 

Key Lessons:
y The total value of the carbon market in 2009 was US$144 billion.
y The Clean Development Mechanism market contracted by 59% between 2008 and
DQGUHSUHVHQWHGOHVVWKDQRIWKHFDUERQPDUNHW
y $IULFDKDVEHHQYHU\VORZWRUHDSWKHEHQHÀWVRIWKH&OHDQ'HYHORSPHQW0HFKDQLVP
y South Africa has 35 of 141 African Clean Development Mechanism pipeline projects
EXWFRPSDUHVSRRUO\ZLWK&KLQD,QGLDDQG%UD]LO

South African Experience with CDM
$V D QRQ$QQH[ , SDUW\ WR WKH 81)&&& 6RXWK
$IULFDUDWLÀHGWKH.\RWR3URWRFROLQDQGLQ
 HVWDEOLVKHG WKH 'HVLJQDWHG 1DWLRQDO $Xthority (DNA) within the Department of Energy
to oversee the CDM process. The main task of
the DNA37 has been to assess potential CDM
SURMHFWVWRGHWHUPLQHZKHWKHUWKH\FRQWULEXWH
towards South Africa’s sustainable developPHQW JRDOV DQG WR LVVXH DSSURYDO RI SURMHFWV
where applicable. The DNA is also mandated to
promote the establishment of CDM projects in
South Africa in cooperation with other governPHQWDJHQFLHVVXFKDVWKH'HSDUWPHQWRI(Qvironmental Affairs.
South Africa is the leading African country with
UHJDUG WR WKH QXPEHU RI &'0 SURMHFWV KRVWing 35 of the 141 African CDM pipeline projects
81(3 5LVRH   +RZHYHU ZKHQ YLHZHG LQ
WKHJOREDOFRQWH[W6RXWK$IULFDKRVWVRQO\

37

RI WKH RYHUDOO &'0 SLSHOLQH SURMHFWV DQG IHDtures poorly when compared to other emergent
HFRQRPLHVVXFKDV&KLQD,QGLDDQG%UD]LO
$VRI-DQXDU\&'0SURMHFWVKDGEHHQ
VXEPLWWHGWRWKH6RXWK$IULFDQ'1$FRQVLVWLQJ
of 137 Project Idea Notes (PIN) and 35 PDDs (RSA
'1$   2I WKH  UHJLVWHUHG SURMHFWV WZR
DUHODQGÀOOJDVWRHOHFWULFLW\SURMHFWVLQ'XUEDQ
815LVRH 7KHWUHQGRISURMHFWVXEPLVVLRQ
to the DNA has remained steady over the past
\HDUVZLWKVXEPLWWHGLQLQ 81
5LVRH   DQG  LQ  56$ '1$  
The number of projects by type is listed in Table
 LQGLFDWLQJ D KLJK SHUFHQWDJH RI UHQHZDEOH HQHUJ\ HQHUJ\ HIÀFLHQF\ FRJHQHUDWLRQ
IXHOVZLWFKZDVWHPDQDJHPHQWDQGPHWKDQH
UHFRYHU\DQGÁDULQJSURMHFWV
Even though there are few registered projects in
6RXWK$IULFDDVROLGEDVHH[LVWVIRUIXWXUH&'0

Republic of South Africa Designated National Authority. Guidance for Applicants of CDM in South Africa. http://www.energy.gov.za/files/esources/kyoto/DNA_Guide
line%20doc_1.pdf
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Table 11.1:

South African project type statistics (RSA DNA, 2011)
Project Type

Number of Projects

Percentage of Total (%)

Renewable Energy

62

32.3

Energy Efficiency

29

15.1

Fuel Switch

23

12.0

Cogeneration

22

11.5

Waste Management

20

10.5

Methane Recovery and Flaring

14

7.3

Biofuel Production

5

2.6

Industrial Process

6

3.1

Nitrous Oxide

4

2.1

Biomass

4

2.1

Transport

3

1.6

growth. The South African DNA is well organised
DQGKLJKO\UHJDUGHGERWKGRPHVWLFDOO\DQGLQternationally. The South African DNA has been
effective in administering the limited CDM pipeOLQH ,Q DGGLWLRQ WKH 6RXWK $IULFDQ HFRQRP\ LV
based on electricity produced with an extremely high average Grid Emissions Factor (GEF) of
DQHVWLPDWHG ,*(6 7KLVFUHDWHVDQ
opportunity for renewable energy projects connecting to the national grid to produce more
&(5VSHUN:KJHQHUDWHGWKDQDQ\RWKHU&'0
HOLJLEOH ORFDWLRQ LQ WKH ZRUOG ,*(6   7KLV
high dependency on coal-based power generation and an increasing demand for electricity provides an ideal baseline scenario for en-

HUJ\HIÀFLHQF\DQGUHQHZDEOHHQHUJ\SURMHFWV
FUHDWLQJ VLJQLÀFDQW SRWHQWLDO IRU &'0 SURMHFWV
WR JHQHUDWH VLJQLÀFDQW &'0 UHWXUQV GX 7RLW
2009).
There is also a strong base of local project developers with the technical expertise to develop
SURMHFWVLQ6RXWK$IULFD:KLOHRWKHUFRXQWULHVLQ
sub-Saharan Africa have few if any local groups
with the expertise to successfully develop a
&'0SURMHFW6RXWK$IULFDKDVDFRUHJURXSRI
&'0 VHUYLFH SURYLGHUV ERWK ORFDO FRQVXOWDQFLHVDQGLQWHUQDWLRQDORUJDQLVDWLRQVZLWKRIÀFHV
in South Africa.

Key Lessons:
y A solid base exists for future Clean Development Mechanism growth in South Africa.
y The Designated National Authority is well organised and highly regarded.
y The city of Durban has experience in Clean Development Mechanism projects.
y South Africa has an extremely high Grid Emissions Factor creating an opportunity for gridFRQQHFWHGUHQHZDEOHHQHUJ\SURMHFWVWRJHQHUDWHPRUH&HUWLÀHG(PLVVLRQV5HGXFWLRQV
than any other Clean Development Mechanism eligible location in the world.
y Technical expertise exists.
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VOLUNTARY CARBON MARKET

VXSSOLHURIFUHGLWVWKLVLVQRWDVLJQLÀFDQWLVVXH

In addition to the rise of the regulated CDM
market has been the development of a volunWDU\FDUERQPDUNHWLQZKLFK9ROXQWDU\(PLVVLRQ
Reductions (VERs) are traded. This also provides
an opportunity for eThekwini Municipality to acFHVVÀQDQFHIRUFDUERQUHGXFLQJRUVHTXHVWHUing projects that are either not eligible for or not
interested in undergoing the rigour of the CDM
process. The voluntary market allows companies and individuals to offset their emissions by
purchasing carbon credits outside of the CDM.
The primary difference between the two mechanisms is that of their respective governance
structures; compliance markets belong to a
legally binding framework whereas voluntary
PDUNHWV GR QRW UHO\LQJ RQ WKH LQÁXHQFH RI VXpranational and non-state actors to package
offsets according to their needs (Bumpus and
/LYHUPDQ 

The volumes transacted in the voluntary marNHWVDSSUR[LPDWHO\GRXEOHGIURPWR
to 126.6 MtCO2H WKHQ GHFUHDVHG WR  0WCO2e in 2009 in large part because of the global
economic recession (Hamilton et al   ,Q
WKHYROXQWDU\FDUERQPDUNHWZDVYDOXHG
DW  PLOOLRQ LQFUHDVLQJ WR  PLOOLRQ LQ
WKHQGHFUHDVLQJE\LQWR
(Hamilton et al 

:KLOHWKH&'0KDVHVWDEOLVKHGVWULFWVWDQGDUGV
IRUWKHGHVLJQPRQLWRULQJDQGFHUWLÀFDWLRQSURFHVV RI LWV SURMHFWV WKH YROXQWDU\ PDUNHW LV UHgarded as less rigorous and allows project types
excluded from CDM (i.e. land-based projects
VXFK DV DYRLGHG GHIRUHVWDWLRQ HWF  7KH YROuntary market has also been effective in that it
often places emphasis on secondary objectives
RYHU DQG DERYH HPLVVLRQV UHGXFWLRQV VXFK DV
SURPRWLQJ VXVWDLQDEOH GHYHORSPHQW FRQVHUYing biodiversity and community development
(Hamilton et al 
Buyers in the voluntary market are drawn from
both developed and developing countries and
FDQ EH RUJDQLVDWLRQV JRYHUQPHQWV LQGLYLGXDOV FRPSDQLHV RU RWKHU HQWLWLHV VXFK DV RQH
off events. In such cases the motivation to purchase credits is not to ensure compliance with
DQ\UHJXODWRU\REOLJDWLRQEXWLVXVXDOO\IRUSHUVRQDORUFRUSRUDWHVRFLDOUHVSRQVLELOLW\UHDVRQV
RU LQ DQWLFLSDWLRQ RI IXWXUH FRPSOLDQFH :LWKLQ
the voluntary carbon market there is a growing
GHPDQGIRUFUHGLWVHVSHFLDOO\IURP$IULFDQSURMHFWVWKDWKDYHVWURQJFRPPXQLW\EHQHÀWVDVVRFLDWHGZLWKWKHPDQGZKLFKFDQGHPRQVWUDWH
VLJQLÀFDQW HQYLURQPHQWDO IHDWXUHV +RZHYHU
the voluntary market is much smaller than the
&'0FRPSOLDQFHPDUNHWEXWIRUDQHPHUJLQJ

38

The quality of the VERs is an important issue. In
response to concerns about the earlier quality
RIFUHGLWVEHLQJVROGDQGWKHODFNRILQGHSHQGHQWYHULÀFDWLRQSURMHFWGHYHORSHUVKDYHQRZ
embraced a range of tools and standards to
SURYHWKHOHJLWLPDF\RIWKHLUFUHGLWV,QDGGLWLRQ
other standards have been developed to objectively measure the biodiversity and commuQLW\ FREHQHÀWV WKDW DUH RIWHQ DVVRFLDWHG ZLWK
projects developed for the voluntary market
&KDSSOH 
INCENTIVES

AND

SUBSIDY OPPORTUNITIES

Financing incentives often take the form of lowLQWHUHVWORDQVVXEVLGLHVDQGUHEDWHVJUDQWV7KH
funding is commonly sourced from the public
VHFWRU VXFK DV QDWLRQDO VWDWH RU ORFDO JRYHUQment budget. Such incentives can promote
HQHUJ\ HIÀFLHQF\ RU FRQVHUYDWLRQ HIIRUWV WKDW
reduce carbon emissions through low interest
ORDQV GLUHFW VXEVLGLHV RU UHEDWHV 6XSSRUWHG
DFWLYLWLHVLQFOXGHDPRQJVWRWKHUVLQVWDOODWLRQRI
HQHUJ\ RU ZDWHU HIÀFLHQW WHFKQRORJLHV DQGRU
provision of clean energy.
An example of a government-backed (municipal and state) loan scheme is the City of Melbourne’s Sustainable Melbourne Fund (City of
0HOERXUQH E  DQG DQ H[DPSOH RI D VXEsidy-based mechanism is the solar feed-in tariff
scheme introduced by the state government
RI 9LFWRULD LQ $XVWUDOLD 9LFWRULD *RYHUQPHQW
2009). The City of San Francisco has adopted a
solar rebate programme called GoSolar SF that
was introduced in 200838 'XULQJ LWV ÀUVW \HDU RI
LPSOHPHQWDWLRQ WKH QXPEHU RI VRODU SDQHO LQstallations in San Francisco increased four-fold
%DNHU 

San Francisco Solar Energy Incentive Programme Information. 2008. GoSolarSF: Bringing Solar Power to San Francisco Residents and Business. http://www.sfsolarsubsidy.
com/wp-content/uploads/2008/06/solar-incentive-description.pdf
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OTHER CARBON FINANCING OPPORTUNITIES
In addition to implementing publicly-funded
ORZLQWHUHVWORDQVVXEVLGLHVDQGUHEDWHVWRGULYH
ORZFDUERQLQLWLDWLYHVLQQRYDWLYHPDUNHWEDVHG
ÀQDQFLQJPHFKDQLVPVFDQDOVREHH[SORUHGE\
eThekwini Municipality to meet its long-term low
carbon goals. Opportunities to consider include
(QHUJ\6HUYLFH&RPSDQLHV (6&2V HFRQRPLHV
RI VFDOH EX\LQJ DQG ÀQDQFLDO VHFWRU OHQGLQJ
programmes.
Energy Service Companies
An ESCO model is implemented through a long
term Energy Performance Contract based on
VSHFLÀFWHUPVDQGFRQGLWLRQV7KLVLVHVWDEOLVKHG
EHWZHHQWKHFXVWRPHUDQGWKHHQHUJ\HIÀFLHQcy contractor or ESCO. The key feature of this
PRGHO LV WKDW HQHUJ\ HIÀFLHQF\ LV UHDVRQDEO\
assured because payment of services is linked
WRWKHOHYHORIVDYLQJVPDGHWKHFRQWUDFWRUDVVLVWV ÀQDQFLDOO\ LQ WKH LQVWDOODWLRQ RI WKH HQHUJ\
project and plays an operational role in terms of
measuring and verifying energy performance.
8QGHUWKLVPRGHOWKH(6&2SURFXUHVWKHWHFKnology and provides a package of energy services and equipment to end-users. ESCOs pay
for the upfront costs and are then paid back by
end-users incrementally through arranged payment schemes based on savings.
An excellent example of a successful city-wide
ESCO is the Berlin ‘Energy Savings Partnership’.
:RUNLQJ LQ SDUWQHUVKLS ZLWK WKH %HUOLQ (QHUJ\
$JHQF\ %HUOLQ LV XVLQJ HQHUJ\ SHUIRUPDQFH
contracting models with private companies to
LQFUHDVH HQHUJ\ HIÀFLHQF\ LQ SXEOLF EXLOGLQJV
7KLVLVHQDEOHGWKURXJK(6&2VWKDWÀQDQFHDQG
implement energy and cost reduction initiatives.
%\    EXLOGLQJV KDG EHHQ XSJUDGHG
and carbon emissions had reduced by 600 000
WRQV (FRQRPLVW ,QWHOOLJHQFH 8QLW   7KHVH
VDYLQJV ZHUH DFKLHYHG WKURXJK UHWURÀWWLQJ LQ
DXWRPDWLFFRQWUROHQJLQHHULQJV\VWHPVKHDWLQJ
FRQWUROV\VWHPVOLJKWLQJV\VWHPVDQGYHQWLODWLRQ
and air-conditioning systems. The Berlin Energy
Agency also supports building owners and the
ESCO to develop repayment schemes. On avHUDJH WKH SD\EDFN SHULRG LV  WR  \HDUV $
key element to successful implementation has
been positive interaction between key players
DQG FOHDU XQGHUVWDQGLQJ RI UROHV UHVSRQVLELOLW\

and accountability (Clinton Climate FoundaWLRQ 
Economies of Scale
This model establishes an organisation responsible for bulk-buying technologies and then provides low-cost products or services to end-users
6WHSKHQV ,WLVEDVHGRQWKHREMHFWLYHRI
VWLPXODWLQJGHPDQGDQGEHQHÀWLQJIURPHFRQomies of scale. A key example is the Clinton
&OLPDWH ,QLWLDWLYH DQG & &LWLHV 3URJUDPPH
a partnership that brings together some of
WKH ZRUOG·V ODUJHVW HQHUJ\ VHUYLFH FRPSDQLHV
ÀYH RI WKH ZRUOG·V ODUJHVW EDQNV DQG  RI WKH
ZRUOG·VELJJHVWFLWLHV LQFOXGLQJ-RKDQQHVEXUJ 
in a programme to reduce energy consumpWLRQ DQG LQFUHDVH HQHUJ\ HIÀFLHQF\ LQ H[LVWLQJ
EXLOGLQJV &OLQWRQ &OLPDWH ,QLWLDWLYH   7KH
programme provides both cities and private
EXLOGLQJVZLWKDFFHVVWRÀQDQFLQJSURGXFWVDQG
VHUYLFHV WR KHOS UHWURÀW EXLOGLQJV IRU HQHUJ\ HIÀFLHQF\
Financial Sector Lending Programmes
0XQLFLSDO JRYHUQPHQWV LQ FROODERUDWLRQ ZLWK
ÀQDQFLDO LQVWLWXWLRQV DQG FRPPXQLW\ RUJDQLVDWLRQVKDYHFUHDWHGÀQDQFLQJSURGXFWVWDLORUHG
IRU FOHDQ HQHUJ\ DQG PDNH HQHUJ\ HIÀFLHQF\
improvements investment in homes or businessHV$QH[DPSOHLVWKH.I:1HZ%XLOGLQJ0RGHUQLsation Programme in Germany. The programme
ÀQDQFHV &22 UHGXFWLRQ PHDVXUHV DQG UHWURÀWV
in buildings on the basis of a model that sets interest rates according to the degree and numEHURIPHDVXUHVWDNHQ 6WHSKHQV $ORZHU
interest rate is provided for a higher number of
HQHUJ\ HIÀFLHQF\ PHDVXUHV 7KH IHGHUDO JRYHUQPHQWRI*HUPDQ\LQLWLDWHGWKH.I:LQFHQWLYH
programme to overcome market failures preYHQWLQJWKHXSWDNHRIHQHUJ\HIÀFLHQF\LQEXLOGLQJV7KH.I:LVDEDQNJURXSRZQHGE\WKH
IHGHUDOJRYHUQPHQW .RU\WDURYD 
7KH VXFFHVV RI WKLV PRGHO LV EHVW H[HPSOLÀHG
by the GESOBAU Märkisches Viertel redevelopment project. The residential area is connected
to district heating networks and almost 13 000
ÁDWV KDYH XQGHUJRQH HQHUJ\ UHWURÀWWLQJ VLQFH
 DW DOPRVW QR FRVW IRU WHQDQWV VDYLQJ DQ
estimated 20 000 tons of carbon emissions per
\HDU 6WHSKHQV 
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FUNDING SOURCES
Implementing any incentive or subsidy proJUDPPH UHTXLUHV ÀQDQFH WR GR VR 3RWHQWLDO
opportunities for consideration by eThekwini
0XQLFLSDOLW\ LQFOXGH PXQLFLSDO ERQGV PXOWLODWeral funds and private investment capital. The
SXUSRVHRIHDFKLQYHVWPHQWGLIIHUVZKHUHVRPH
IXQGVDUHVHWXSWRÀQDQFHDVHULHVRILQLWLDWLYHV
ZKLOHRWKHUVDUHVXLWHGWRÀQDQFHVSHFLÀFSURMHFWV7KHUHIRUHXQGHUVWDQGLQJWKHVWUXFWXUHLQYHVWPHQW ÁRZV DQG H[SHFWHG UHWXUQV RI D ORZ
carbon initiative are essential to determining
ZKHUHWRVRXUFHWKHXQGHUO\LQJÀQDQFHZKLFK
LVLQDGGLWLRQWRFDUERQÀQDQFHDFFHVVHGIURP
the international markets.
Municipal Bonds
Municipal bonds have also been used because
they are a relatively low-cost option and have
long-term repayment periods. An example of a
successful green bond offering is the Mosone
Civic Centre in San Francisco. The city sought
D86PLOOLRQPXQLFLSDOERQGWRÀQDQFHWKH
installation of solar photovoltaic systems and
HQHUJ\HIÀFLHQWOLJKWLQJ(QHUJ\VDYLQJVSDLGIRU
WKHORDQRYHUDWHQ\HDUWHUP ,6&/& 
Economic and Infrastructure Development
Funding Alignment
Aligning economic and infrastructure development funding to low carbon objectives can
serve as a source of funding for low carbon iniWLDWLYHV 6LJQLÀFDQW RSSRUWXQLW\ H[LVWV WR GHYHORS HFRQRPLF VWLPXOXV DFWLYLWLHV LQIUDVWUXFWXUH
building and energy programmes in line with a
lower carbon pathway. This could include cov-

HULQJWUDQVSRUWDWLRQFDSLWDOSURMHFWVHQHUJ\HIÀFLHQF\ DQG UHQHZDEOH HQHUJ\ WHFKQRORJLHV
state energy programmes and alternative energy grants.
International Funding
,Q DGGLWLRQ WR LQWHUQDWLRQDOO\ ÀQDQFHG FDUERQ
PDUNHWV ÀQDQFLQJ RSSRUWXQLWLHV DUH HPHUJLQJ
for multi-lateral and bi-lateral funding for develRSLQJ FRXQWULHV LQFOXGLQJ 6RXWK $IULFD WR DGGUHVV FOLPDWH FKDQJH ZLWK VSHFLÀF HPSKDVLV
on adaptation. The process to access pledged
funding and provision of actual pledged
DPRXQWVLV\HWWREHÀQDOLVHG+RZHYHUPHFKDQLVPV DUH XQGHUZD\ ZLWKLQ WKH :RUOG %DQN·V
*OREDO (QYLURQPHQWDO )XQG *()  &'0 $GDStation Fund (sourced from a 2% tax on issued
CDM credits) and the United Nations system to
PDNHFOLPDWHÀQDQFHDYDLODEOHWRGHYHORSLQJ
countries.
Private Sector Financing
Investors are willing to fund state and locallyEDVHG HQHUJ\ HIÀFLHQF\ SURJUDPPHV LI WKHUH
is a satisfactory return on their investment. Evidence that repayments can be made out of
the energy savings or production must be possible. An example is the Venture Capital Fund
DQG 6HHG &DSLWDO )XQG DGPLQLVWHUHG E\ &DUbon Trust Investment Ltd. These funds invest in
the United Kingdom’s (UK) clean energy technology industry. The fund will invest in approved
proposals from UK companies that are willing
WRGHYHORSDOWHUQDWLYHHQHUJ\WHFKQRORJLHVLQFOXGLQJ ZLQG SRZHU VRODU SRZHU WLGDO SRZHU
IXHO FHOOV ELRIXHOV QHZ PDWHULDOV DQG SURFHVV
improvement.

Key Lessons:
2SSRUWXQLWLHVIRUÀQDQFLQJORZFDUERQLQLWLDWLYHVLQFOXGH
y clean development mechanism;
y voluntary carbon market;
y incentives and subsidies;
y energy service companies;
y municipal bonds.
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KEY RECOMMENDATIONS FOR FINANCE OPPORTUNITIES FOR LOW CARBON INITIATIVES
IN ETHEKWINI MUNICIPALITY
Low carbon initiatives in Durban should be
aligned closely with the drivers of the city’s emissions (i.e. carbon footprint) and developmental
priorities. All municipal funding initiatives supporting economic growth or infrastructure development should be examined whenever possible
for synergies to push forward the green econoP\DQGDORZFDUERQFLW\,QDGGLWLRQÀQDQFLQJ
can be accessed through the supply of carbon
offsets for the international carbon markets.
:KLOHWKLVLVDQDGGLWLRQDOVRXUFHRIIXQGLQJIRU
ORZFDUERQGHYHORSPHQWLQPRVWFDVHVLWGRHV
QRWSURYLGHVXIÀFLHQWXQGHUO\LQJSURMHFWÀQDQFH
WRPDNHDSURMHFWEDQNDEOH)XUWKHUPRUHFDVK
ÁRZV IURP FDUERQ ÀQDQFH DUH GHOD\HGZKLFK
FDXVHVDSUREOHPIRUSURMHFWÀQDQFHZKLFKLVLQ
PRVWFDVHVUHTXLUHGXSIURQW$VDUHVXOWFDUERQ
ÀQDQFHVKRXOGEHLQFOXGHGLQWKHORQJWHUPÀnancial feasibility of low carbon initiatives by the
municipality but caution is advised regarding
WKHGLIÀFXOWLHVDVVRFLDWHGZLWKDQGWKHWUXHRSSRUWXQLWLHVRIWKH&'0&DUERQÀQDQFLQJVKRXOG
be encouraged for its catalytic role in promoting suitable low carbon development.
,Q DGGLWLRQ RSSRUWXQLWLHV H[LVW WR H[SORUH RWKHU
innovative financing instruments and sources
of funding. Precedent from cities around the
globe demonstrates well-designed and imple-

PHQWHG ÀQDQFLDO LQFHQWLYHV VXFK DV ORZ LQWHUHVW ORDQV VXEVLGLHV DQG UHEDWHV RU JUDQWV FDQ
generate energy/water savings that reduce
GHG emissions.
,Q DGGLWLRQ SULYDWH VHFWRU RU SXEOLF SULYDWH
partnerships can effectively reduce emissions
WKURXJK (6&2V SDUWQHUVKLS RI EXON SXUFKDVH
DQG LQQRYDWLYH ÀQDQFLDO VHFWRU SURJUDPPHV
Other opportunities include lobbying for preferential transfers from national government based
on ‘greening’ programmes and exploring local
taxation activities that are differentiated by susWDLQDELOLW\DVSHFWV:KLOHDOOWKHVHRSSRUWXQLWLHV
KDYH VLJQLÀFDQW SRWHQWLDO D NH\ FRQVWUDLQW UHJDUGLQJDFFHVVWRÀQDQFHRIWHQKLQGHUVRUOLPLWV
ZLGHVSUHDGGHSOR\PHQW7RRYHUFRPHDORQJ
term perspective is required and all possible
funding sources within the public and private
VHFWRU DQG DW WKH ORFDO QDWLRQDO DQG LQWHUQDtional levels should be explored.
1RWZLWKVWDQGLQJWKHVHFDXWLRQDU\QRWHVH7KHNwini Municipality must exploit every opportunity
WKDWH[LVWVWRÀQDQFHORZFDUERQGHYHORSPHQW
LQLWLDWLYHV 7KH (QHUJ\ 2IÀFH RI H7KHNZLQL 0Xnicipality should be tasked with coordinating
D ÀQDQFLQJ VWUDWHJ\ IRU D ORZ FDUERQ 'XUEDQ
with the prime objective of indentifying innovaWLYH ÀQDQFLQJ VFKHPHV WKDW GHULYH IXQGV IURP
ERWK SXEOLF DQG SULYDWH VHFWRUV DQG DW ORFDO
national and international levels.

Key Recommendation:
y 7KH(QHUJ\2IÀFHRIH7KHNZLQL0XQLFLSDOLW\VKRXOGEHWDVNHGZLWKFRRUGLQDWLQJDÀQDQFLQJVWUDWHJ\IRUDORZFDUERQ'XUEDQZLWKWKHSULPHREMHFWLYHRILGHQWLI\LQJLQQRYDWLYH
ÀQDQFLQJVFKHPHVWKDWGHULYHIXQGVIURPERWKSXEOLFDQGSULYDWHVHFWRUVDQGDWORFDO
national and international levels.
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conclusion and recommendations
SUMMARY
The objectives of this study were highlighted in
Box 1.1 in Chapter 1. The extent to which these
objectives have been addressed in this report
DQGWKHNH\ÀQGLQJVDUHVXPPDULVHGDVIROORZV
Objective 1:
y Review carbon reduction strategies in key
cities around the world to identify lessons
learned. This would include an examination
RIWKHDFWXDOVWUDWHJLHVWKDWLQÁXHQFHFDUERQ
mitigation, the trade-offs and synergies of
carbon management, the roles of institutions
and carbon governance structures.
An international comparison provides actions
and experiences of other cities and allows the
city of Durban to benchmark its climate change
activities. Cities can learn from examining and
modifying strategies adopted in other cities.
Chapter 4 provided a comprehensive overview of climate change activities in major cities
around the world. Attention focused not only on
mitigation actions as was implied in the objecWLYH DERYH EXW DOVR RQ DGDSWDWLRQ PHDVXUHV
Appendices 4 to 7 provided full details of the
YDULHGDQGLQQRYDWLYHLQGLYLGXDOFLW\UHVSRQVHV
WR WKH WKUHDW RI FOLPDWH FKDQJH ZLWK D YLHZ
towards providing information on actions that
FRXOG SRWHQWLDOO\ VWULNH D FKRUG ZLWK RIÀFLDOV LQ
eThekwini Municipality and offer potential for
UHSOLFDWLRQRUPRGLÀFDWLRQ&OLPDWHFKDQJHDFtion plans in cities around the world generally
focus on clean and renewable energy sources;
HQHUJ\ HIÀFLHQW EXLOGLQJV DQ LQFUHDVHG VKLIW
WRZDUGV SXEOLF WUDQVSRUW DQG UHGXFHG ZDVWH
DQG LQGXVWULDO SROOXWLRQ :KLOH WKH HPSKDVLV LQ
cities in most developed countries is on mitigaWLRQ DGDSWDWLRQ PHDVXUHV GR IHDWXUH KLJK RQ
the agenda of some climate change action

SODQVSDUWLFXODUO\WKRVHLQ(XURSHLQFOXGLQJWKH
8.&LWLHVLQ-DSDQIRFXVWKHLUDFWLYLWLHVSULPDUily on the built environment and Tokyo’s experience has demonstrated the effectiveness of
mandatory climate change action planning.
Most cities in Europe have responded to the climate change challenge and have ambitious
policies and targets for reducing GHGs. In the
8. FOLPDWH FKDQJH LQGLFDWRUV DUH HPEHGGHG
in the municipal performance reporting which
provides a means of promoting action in a consistent way. The UK and European approaches
have also placed a strong emphasis on networks
of cities as a means to foster climate change
action. Networks and partnerships among the
major metropoles in South Africa have the potential to advance the climate change agenda
in a similar manner.
Objective 2:
y Review mitigation and adaptation policies that are already in place in the city of
Durban.
Existing mitigation and adaptation policies
SURYLGHDEDVHOLQHDJDLQVWZKLFKIXUWKHULQWHUventions can be recommended. EThekwini Municipality has a long history of climate change
DFWLYLWLHV PRVWO\ GULYHQ E\ WKH (QYLURQPHQWDO
Planning and Climate Protection Department
(3&3' 7KHVHZHUHGHVFULEHGEULHÁ\LQ&KDSWHUDQGPRUHIXOO\RQDVHFWRUE\VHFWRUEDVLV
in Chapter 2. Adaptation activities tend to be
GULYHQE\WKH(3&3'ZKHUHDVPLWLJDWLRQDFWLYLties fall largely under the newly established EnHUJ\2IÀFH7KHYDULRXVVHFWRULQLWLDWLYHVUHYHDO
WKDW WKH ZDWHU DQG VDQLWDWLRQ DQG WKH ZDVWH
GHSDUWPHQWV DUH OHDGHUV LQ WHUPV RI DFWLYLWLHV
DQG LQQRYDWLRQ DQG WKDW WKHUH KDV EHHQ UHODWLYHO\OLWWOHUHVSRQVHLQVRPHNH\VHFWRUVQRWDEO\
transport. Durban is widely regarded as a leader
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and at the forefront of climate change action
within South Africa. It is noted that the climate
change efforts are scattered across local government departments. In some respects this is a
strength as it shows awareness in each of the
involved departments and allows for innovation
DQGEURDGHUVXSSRUWDQGXSWDNH+RZHYHUWKH
recommendations that follow address the need
to provide greater multi-level co-ordination of
all climate change actions and responses to
ensure greater synergy.
Objective 3:
y Identify key areas of intervention in terms
of reduction in energy-use and implementLQJHQHUJ\HIÀFLHQF\PHDVXUHV7KLVZRXOG
include, inter alia, an examination of options
WRLPSURYHHQHUJ\HIÀFLHQF\LQH[LVWLQJDQG
new buildings; and a consideration of transport and land-use planning.
(QHUJ\HIÀFLHQF\LV FOHDUO\ DNH\IDFWRULQPLWLgating GHG emissions and is widely regarded as
the ‘low-hanging fruit’. Current activities under
this banner in eThekwini Municipality were idenWLÀHG LQ &KDSWHU  DQG IXUWKHU RSSRUWXQLWLHV WR
LPSURYHHQHUJ\HIÀFLHQF\ZHUHJLYHQLQ&KDSter 5.
Inclusion of key low carbon principles into landuse planning hinges largely on controlling variDEOHV WKDW FDQ LQÁXHQFH HQHUJ\XVH 7KHVH
ZHUH LGHQWLÀHG DV FRPEDWLQJ XUEDQ VSUDZO
compacting city form; decentralising urban opportunities; promoting urban corridors; promoting sustainable neighbourhood planning; and
developing a shared vision of spatial growth
DPRQJVW NH\ VHFWRUV VHQLRU FLW\ PDQDJHPHQW
DQGSROLWLFLDQVDQGPDMRUODQGRZQHUVDQGFLYLO
society groups. It was noted that whilst many of
these low carbon principles were present in the
FLW\·VSODQQLQJSROLF\GRFXPHQWVWKH\KDGQRW
been fully integrated and/or successfully implemented. Recommendations to ensure greater
success in implementation were given in Chapter 5.
,Q WKH WUDQVSRUW VHFWRU UHVXOWV RI D VFHQDULR
modeling study were used to prioritise intervenWLRQV7KHWRSSULRULW\ZDVLGHQWLÀHGDVWKHQHHG
to reduce the vehicle kilometres travelled in the
road freight sector as this provided the greatest

opportunity to simultaneously reduce emissions
RI*+*VDQGWUDGLWLRQDODLUSROOXWDQWVWKXVPD[LPLVLQJFREHQHÀWV,QWKHORQJWHUPDVKLIWWRUDLO
LVWKHVROXWLRQDQGLQWKHVKRUWWRPHGLXPWHUP
DWWHQWLRQ VKRXOG IRFXV RQ D URDG IUHLJKW WUDIÀF
management system. The proposed shift to rail
XQGHUOLQHVWKHQHHGIRUPXOWLOHYHOJRYHUQDQFH
DVWKHFLW\RI'XUEDQDORQHFDQQRWDFKLHYHWKLV
The second priority is to focus on the reduction
in vehicle kilometres travelled in the passenger
ÁHHW7KLVFDQEHDFKLHYHGWKURXJKHGXFDWLRQ
DZDUHQHVVSURJUDPPHVRIIHULQJLQFHQWLYHVIRU
FDUSRROLQJ LQWURGXFLQJ SHQDOWLHV IRU VLQJOH
driver vehicles and forming strategic partnerships with business to assist in reducing vehicle
NLORPHWUHVWUDYHOOHG+RZHYHUDWDEURDGHUOHYHOWKLVUHODWHVWRWKHQHHGWRUHGXFHSDVVHQJHU
mobility through planning considerations and
the need for a shift in modes of transport (i.e.
from private to public).
0DQ\ HQHUJ\ HIÀFLHQF\ LQLWLDWLYHV LQ PXQLFLSDO
buildings have been implemented. These have
LQFOXGHG UHWURÀWWLQJ EXLOGLQJV ZLWK HQHUJ\ VDYLQJGHYLFHVLQWURGXFLQJHQHUJ\HIÀFLHQF\VWDQdards for new public buildings; energy audits;
FDSDFLW\ GHYHORSPHQW LQ HQHUJ\ HIÀFLHQF\
HWF+RZHYHULWLVLPSRUWDQWQRWWRORVHVLJKWRI
the relatively small contribution of the municipal
building sector to overall energy consumption
DQGWRHQVXUHWKDWHQHUJ\HIÀFLHQF\PHDVXUHV
in buildings are implemented across the industriDOFRPPHUFLDODQGUHVLGHQWLDOVHFWRUV7KHNH\
to successful implementation hinges on behavLRXUDO FKDQJH HPSKDVLVLQJ WKH LPSRUWDQFH RI
HGXFDWLRQ%HKDYLRXUDOFKDQJHXQGHUWKHEDQQHURIORZFDUERQFLWL]HQVKLSZDVDGGUHVVHGLQ
Chapter 9. Awareness-raising programmes must
be carefully crafted and tailored to appeal
WR GLIIHUHQW JURXSV HJ QHLJKERXUKRRGV DQG
VFKRROV UDWKHU WKDQ LQGLYLGXDOV 7KH IUDPLQJ RI
the education programme in terms of the ‘smart
living’ concept is appropriate. Notwithstanding
WKH VWURQJ HPSKDVLV RQ EHKDYLRXUDO FKDQJH
the role of regulation through building codes
for energy performance and other incentive
V\VWHPVDOVRKDYHDQLPSRUWDQWUROHWRSOD\DV
was outlined in Chapter 5.
,QDGGLWLRQHIIRUWVWRDGGUHVVHQHUJ\HIÀFLHQF\
in industries in the industrial sector of South Durban were documented. Attention was drawn
to the need to integrate climate change and
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air quality considerations in air quality managePHQWSODQQLQJ:LWKWKHFXUUHQWIRFXVRQWU\LQJ
WRLPSURYHDLUTXDOLW\LQ6RXWK'XUEDQPDQ\RI
the interventions introduced have increased
HPLVVLRQV RI JUHHQKRXVH JDVHV XQGHUVFRULQJ
the need for an integrated approach that maxiPLVHVFREHQHÀWV
Objective 4:
y Identify opportunities for renewable energy
applications and/or cleaner fossil fuel technology.
Renewable energy is a key aspect of low carERQGHYHORSPHQW,QH7KHNZLQL0XQLFLSDOLW\UHOatively little progress has been made in switching
from over-reliance on grid electricity supplied by
Eskom to independent generation of electricity
IURP UHQHZDEOH HQHUJ\ VRXUFHV DV ZDV QRWHG
in Chapter 2. Various investigations have been
conducted and there are supportive policy
GRFXPHQWVLQSODFHEXWWKXVIDUWKHUHKDVEHHQ
little progress in this regard. Further opportunities
ZHUHUHYLHZHGEULHÁ\LQ&KDSWHUZLWKWKHRStion of generating electricity from sugar cane
residue (bagasse) explored in greater detail.
The chapter on Financing Opportunities (Chapter 11) drew attention to the high Grid Emissions
)DFWRULQ6RXWK$IULFDFUHDWLQJDQRSSRUWXQLW\
for renewable energy projects connecting to
WKH QDWLRQDO JULG WR SURGXFH PRUH &HUWLÀHG
(PLVVLRQ 5HGXFWLRQV SHU N:K JHQHUDWHG WKDQ
any other Clean Development Mechanism eligible location in the world.
Objective 5:
y Identify opportunities to reduce the city’s
carbon footprint in areas of infrastructure
provision, waste management, wastewater
management, water provision, food production, biodiversity management and protection.
Considerable progress has been made in eThekwini Municipality in terms of innovative carbon
UHGXFWLRQ VFKHPHV SDUWLFXODUO\ LQ WKH ZDWHU
and sanitation sector and the solid waste secWRU2WKHUSURMHFWVVXFKDVWKH*UHHQ5RRI3LORW
3URMHFWDQGWKH&LW\+DOOYHJHWDEOHJDUGHQLQJ
serve as useful demonstration projects. These
were described in Chapter 2.

Further opportunities in each of the sectors were
LGHQWLÀHGLQ&KDSWHU
,Q WKH VROLG ZDVWH VHFWRU WKHUH DUH RSSRUWXQLties in terms of waste recovery and recycling;
PHFKDQLFDOELRORJLFDOWUHDWPHQWRIZDVWHSDUticularly dry anaerobic biological digestion; CO2
IHUWLOLVHUVELRIXHOVDQGFRPSRVWLQJ
,QWKHZDWHUDQGVDQLWDWLRQVHFWRUNH\UHFRPPHQGDWLRQV ZHUH WR DGGUHVV ZDWHU ORVVHV DGGUHVVFRQVXPHUGHPDQGSURPRWHVDIHRQVLWH
sanitation where appropriate as an alternative to expanding activated sludge treatment
SODQWVUHYHUWWRDQDHURELFGLJHVWLRQWHFKQRORgy and to treat all water supplied to households
to drinking water standards.
Chapter 7 was devoted to opportunities for enhancing carbon sinks and drew attention to the
carbon mitigation role of urban vegetated arHDVZKLFKDOWKRXJKVPDOOLQFRPSDULVRQWRWKH
FLW\·V*+*HPLVVLRQVKDVVLJQLÀFDQWFREHQHÀWV
in terms of ecosystem services. The value of natural capital was highlighted further in Chapter
10 on the green economy.
The importance of local food production was
underscored particularly in the chapter on the
*UHHQ(FRQRP\ &KDSWHU DVZHOODV&KDSWHUVDQGZKHUHWKHRSSRUWXQLWLHVSUHVHQWHG
in eThekwini Municipality (suitable climate and
large peri-urban and rural spaces) were highlighted.
Objective 6:
y Identify opportunities to reduce the city’s
carbon footprint that also have adaptation
advantages.
:KLOH WKH SXUSRVH RI DGDSWDWLRQ LV GLIIHUHQW
(reduces harm) from mitigation strategies (reGXFHVHPLVVLRQV WKHUHDUHPDQ\VWUDWHJLHVWKDW
KDYH EHQHÀWV IRU ERWK $ VWURQJ DUJXPHQW IRU
an integrated approach was made in Chapter
6 on Building Resilience. By focusing on urban
GHYHORSPHQWDQGWKHLPSURYHPHQWRIVHUYLFHV
the ability of cities to adapt to climate change
and mitigate greenhouse gases is enhanced.
Examples include adaptation strategies to miniPLVH WKH LPSDFW RI ÁRRGLQJ DQG KHDY\ UDLQV
E\ LQFUHDVLQJ YHJHWDWHG FRYHU ZKLFK LQ WXUQ
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mitigates carbon emissions; and strategies to
LPSURYH HQHUJ\ DQG ZDWHU HIÀFLHQFLHV ZKLFK
in turn enhance energy and water security and
improve resilience. One of the key messages of
Chapter 6 on Building Resilience was the need
WRFDSLWDOLVHRQFREHQHÀWVDQGWROLQNFOLPDWH
change adaptation efforts to existing risk and
hazard management strategies.
Objective 7:
y Identify opportunities for neutralising unavoidable emissions through carbon offsetting
schemes.
The focus in the report was not on how the city
of Durban could offset its carbon emissions by
SXUFKDVLQJ FDUERQ FUHGLWV EXW UDWKHU RQ KRZ
it could maximise opportunities for enhancing
carbon sinks and thus possibly identify opportunities for selling carbon offsets (Chapter 7).
7KHVHFWLRQRQ$IIRUHVWDWLRQ5HIRUHVWDWLRQDQG
Deforestation (ARD) activities noted that the
effort to initiate ARD activities was high comSDUHGZLWKWKHEHQHÀWVWKDWFRXOGEHFODLPHG
DQGWKHSULFHRIFDUERQWKDWFRXOGEHUHDOLVHG
and argued that only large-scale ARD projects
ZHUH OLNHO\ WR EH SURÀWDEOH +RZHYHU WKH IXOO
VHWRIHFRV\VWHPVHUYLFHVEHQHÀWVRIDJUHHQHU
better-managed natural area system is often
WKHPDLQUHDVRQIRUXQGHUWDNLQJWKHVHDFWLYLWLHV
ZLWKFDUERQVLQNVDVDFREHQHÀW$WWHQWLRQZDV
drawn to an initiative called REDD (Reduction
of Emissions from Deforestation and DegradaWLRQ ZKLFKKDVPXFKSROLWLFDOVXSSRUWDQGWKH
potential to gain traction in the future. Essentially the initiative aims to slow the rate of forest
loss rather than try to restore the forest after it is
gone.
Objective 8:
y Consider carbon storage options.
The topic of carbon storage was addressed in
Chapter 7 on Enhancing Carbon Sinks. The key
message that emerged was that net carbon
storage is several orders of magnitude smaller
WKDQQHWSULPDU\SURGXFWLRQ LHSODQWJURZWK 
DQGWKDWWKHRQO\ZD\WRDYRLGWKLVLQHIÀFLHQF\
ZDV WR GLYHUW ELRPDVV ÁRZV WR SHUPDQHQW RU
ORQJWHUPVWRUDJH,QHVVHQFHLQRUGHUWRPDLQWDLQ FDUERQ EHQHÀWV RYHU WLPH D UHVRXUFH KDV
WREHLQDSURGXFWLYHVWDWHZKLFKPHDQVLWPXVW

EH WDNHQ RXW SHULRGLFDOO\ E\ KDUYHVW UDWKHU
than strictly protecting it. The harvested material
must then be diverted into a secure long-term
VWRUDJHHJWLPEHUKRXVHVIXUQLWXUHRUELRIXHOV
The related matter of carbon capture and storage (CCS) was not addressed in this report. An
examination of the literature concluded that
CCS is still in its early development phase and
has not yet reached the commercialisation
phase. It would be premature for the city to devote attention to CCS at the current time. HowHYHU LW LV LPSRUWDQW WR NHHS DEUHDVW RI GHYHORSPHQWVSDUWLFXODUO\DWDQDWLRQDOOHYHO,QWKLV
UHJDUG&&6DW(VNRPFRDOÀUHGSRZHUVWDWLRQV
LV D SRVVLELOLW\ WKDW WKH FLW\ VKRXOG DGYRFDWH
whilst simultaneously pushing for a multi-level
governance approach that would facilitate
WKHPKDYLQJDQLQÁXHQFHDWDQDWLRQDOOHYHO
Objective 9:
y Make recommendations on the transition to
a low carbon city with a particular emphasis
on low carbon technologies.
Chapter 5 covered mitigation opportunities in
detail. Throughout the chapter there are references to actions that can be taken. These are
further consolidated in Chapter 10 on the Green
(FRQRP\ ZKHUH WKH JUHHQ HFRQRP\ LV SURmoted as a useful framework for the transition
WRDORZFDUERQFLW\,WSURYLGHVDQRYHUDUFKLQJ
co-ordinated approach that offers potential to
provide a common vision and link to what may
be perceived as unsynchronised and unrelated
actions under a common theme. This approach
is explored further as a recommendation in the
following section of this chapter.
An important component of the transition process is behavioural change. This topic was captured under a broader theme of Achieving Low
Carbon Citizenry in Chapter 9. Strategies to
persuade citizens to change to a low carbon
OLIHVW\OHZHUHLGHQWLÀHG.H\SRLQWHUVIRUFDUERQ
reduction awareness-raising programmes were
given as follows: integrating technical and values approaches to focus on ‘ethics of care’; tailoring the messages to appeal to different sectors of society; and integrating green and brown
issues. The Imagine Durban Schools project was
cited as an example of best practice.
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2WKHUGULYHUVIRUFKDQJHLQFOXGHSULFLQJDYDLODEOH FKRLFHV DQG LQIRUPDWLRQ DERXW WKH FDUbon footprint of goods and services. Recommendations for introducing the notion of the
carbon footprint of goods and services into
public vocabulary as a way of getting citizens
to think about their consumptive behavior were
made in Chapter 9.
A chapter in the report that indirectly addressed
WKHPDWWHURIWKHWUDQVLWLRQWRDORZFDUERQFLW\
EXWZKLFKZDVFRQVLGHUHGVXIÀFLHQWO\LPSRUWDQW
to have as a separate chapter was Chapter
11 on Financing Opportunities. Financing climate change initiatives is potentially a major
FRQVWUDLQWIRUWKHFLW\KHQFHRSSRUWXQLWLHVWKDW
DUHDYDLODEOHZHUHVXPPDULVHG7KHVHLQFOXGH
inter aliaWKH&OHDQ'HYHORSPHQW0HFKDQLVP
the voluntary carbon market in which Voluntary
(PLVVLRQ 5HGXFWLRQV 9(5V  DUH WUDGHG LQFHQWLYHV DQG VXEVLGLHV (QHUJ\ 6HUYLFH &RPSDQLHV
(ESCOs) and municipal bonds. It was recomPHQGHGWKDWWKH(QHUJ\2IÀFHEHWDVNHGZLWK
FRRUGLQDWLQJDÀQDQFLQJVWUDWHJ\IRUDORZFDUERQ'XUEDQZLWKWKHSULPHREMHFWLYHRILGHQWLI\LQJLQQRYDWLYHÀQDQFLQJVFKHPHVWKDWGHULYH
IXQGVIURPERWKSXEOLFDQGSULYDWHVHFWRUVDQG
DWORFDOQDWLRQDODQGLQWHUQDWLRQDOOHYHOV
Objective 10:
y Make recommendations regarding appropriate institutional and governance structures in a low carbon city.
Chapter 8 focused on Achieving Low Carbon
Governance in eThekwini Municipality. It was
noted that a global shift in climate change reVSRQVHV KDV WDNHQ SODFH IURP DQ HDUO\ IRFXV
on mitigation to one focused on adaptation
as the local risks from climate change become
more of a reality. The central role of local government is thus reinforced. The importance of
multi-level governance (including both horizontal and vertical co-ordination) was stressed to
strengthen the ability of local government to
manage adaptation and improve resilience.
Some of the recommendations contained in
WKLV FKDSWHU LQFOXGHG UDLVLQJ WKH SURÀOH RI FOLmate change matters on Council agendas;
institutionalising coordination around climate
change matters; working to build a knowledge
base to enhance adaptability; establishing

demonstration projects in highly visible locations; and partnering with business/industry and
citizens.
Objective 11:
y Consider the broader application of the recommendations to other cities in South Africa.
This topic was not explicitly covered in the body
of the report. All South African cities face similar challenges in respect of economic develRSPHQW SRYHUW\ DOOHYLDWLRQ DQG WKH FUHDWLRQ
of employment opportunities. These overriding imperatives will shape the climate change
agenda in each of the cities. Larger metropoliWDQ DUHDV VXFK DV &DSH 7RZQ DQG -RKDQQHVburg may not have the same long track-record
in climate change activities as the city of DurEDQEXWWKH\DUHIDVWHVWDEOLVKLQJWKHLUUHSXWDtions and have implemented some innovative
DFWLYLWLHVIRUH[DPSOHWKH¶VPDUWFLW\·DSSURDFK
DGRSWHGLQ&DSH7RZQ&HUWDLQO\WKHLQLWLDWLYHV
taken by eThekwini Municipality (described
in Chapter 2) provide many useful lessons for
RWKHU FLWLHV LQ 6RXWK $IULFD SDUWLFXODUO\ LQ WKH
solid waste and water and sanitation sectors.
The chapters on achieving low carbon governance and low carbon citizenship (Chapters 8
and 9 respectively) are broadly applicable to
FLWLHVDFURVV6RXWK$IULFD6LPLODUO\WKHSULQFLSOHV
covered in Chapters 6 and 7 on improving resilLHQFHDQGHQKDQFLQJFDUERQVLQNVUHVSHFWLYHO\
provide many common pointers for other cities.
The key opportunities for transitioning to a green
economy as described in Chapter 10 are generic and are broadly applicable. Most of the
recommendations that follow will resonate with
RWKHUFLWLHVLQ6RXWK$IULFDHVSHFLDOO\DV'XUEDQ
is regarded as a role model for other cities and
a trend-setter for city action.
RECOMMENDATIONS
7KURXJKRXW WKH UHSRUW NH\ ÀQGLQJV ZHUH VXPPDULVHG DQG VHFWRUVSHFLÀF UHFRPPHQGDWLRQV
made. These were generally highlighted as key
lessons in each chapter. The following section
FRQVROLGDWHV WKHVH ÀQGLQJV DQG VHFWRUVSHFLÀF
recommendations into the core strategic recommendations of this study.
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1 ENSURE

A

SHIFT

TOWARDS A

GREEN ECONOMY

EThekwini Municipality must promote the transition to a green economy by ensuring that every
action, investment, regulation or decision contributes towards nurturing and building a strong
green economy that is low carbon, resource efÀFLHQWDQGVRFLDOO\LQFOXVLYH
The need to move to a green economy is critical in establishing a macro-framework in which
all activities in eThekwini Municipality can be
steered in a co-ordinated way in a low carbon
and sustainable direction. There are compelling
reasons for the municipality to embark upon a
trajectory of green economic development. A
green economy has potential to bring about
employment opportunities and system-wide
VXVWDLQDELOLW\ EHQHÀWV LQFOXGLQJ DOO WKUHH SLOODUV
RI VXVWDLQDEOH GHYHORSPHQW viz. environmenWDOVRFLDODQGHFRQRPLF7KHJUHHQHFRQRP\
is viewed as a means of achieving sustainable
GHYHORSPHQW DQG WKHUHIRUH VWURQJO\ VXSSRUWV
the sustainability principles already embedded
in many of the city’s activities.
To foster the change will require a careful balDQFH EHWZHHQ VWURQJ JRYHUQDQFH DQG HPpowerment of the citizenry. There are no fully
GHYHORSHG RU XQLYHUVDO PRGHOV WR IROORZ DQG
what will work for eThekwini Municipality will likeO\EHGLIIHUHQWIURPRWKHUSODFHVEXWWKDWGRHV
not mean that there is not a great deal that can
be learnt from the practice of others (good and
bad).
The move towards a green economy will require
VLJQLÀFDQWHIIRUWDQGFRRUGLQDWLRQRIDFWLRQVWR
change an economy that is currently developLQJRQDIXQGDPHQWDOO\XQVXVWDLQDEOHSDWKLQWR
one that fully contributes to sustainable development. This is a task that will require serious
commitment and one that needs to be commenced as soon as possible: every step taken in
an unsustainable direction is one that embeds
these practices more deeply and makes the
QHFHVVDU\FKDQJHVDOOWKHPRUHGLIÀFXOW
7KHÀUVWVWHSVWRWDNHDUHQRWDERXWGRLQJDQ\WKLQJ ¶QHZ· EXW WR HQVXUH WKDW WKH DFWLRQV RI
the municipality encourage shifts in the right
GLUHFWLRQ (YHU\ DFWLRQ LQYHVWPHQW UHJXODWLRQ

or decision made by the municipality needs to
QXUWXUHWKLVVKLIW7RGRWKLVIUDPHZRUNVQHHGWR
be put in place to assess these activities both
in terms of their three-fold sustainability (ecoQRPLFVRFLDODQGHQYLURQPHQWDO DQGWRHQVXUH
that judgements are appropriately made on a
ORQJWHUP EDODQFH RI DOO WKUHH QRW VLPSO\ RQ
short-term economic gains. By ensuring a move
to a position where municipality actions take
DFFRXQW RI VXVWDLQDELOLW\ SULQFLSOHV WKH QDWXUDO
functions of the municipality in both the delivery and procurement of services can begin to
lay the foundations for a change of direction
across a wide spread of areas.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Develop a sustainability assessment framework for the municipality.
y Ensure that all municipality operations are
undertaken in a sustainable manner.
y Implement a set of sustainable procurement
policies to promote sustainability throughout
the municipality’s supply chain.
y Steer investment towards supporting sustainable activities.
y Put in place planning regulations and policies to guide sustainable development.
2 EMPHASISE CLIMATE CHANGE CO-BENEFITS
To ensure that climate change policies and
actions can be developed and implemented
HIIHFWLYHO\ DQG HIÀFLHQWO\ ZLWK WKH IXOO VXSSRUW
of the political leadership of the city and local
FLWL]HQVLWLVHVVHQWLDOIRUFREHQHÀWVWREHHPphasised.
%\ DGRSWLQJ D FREHQHÀWV IUDPHZRUN WKHUH
is likely to be greater support for some of the
SURSRVHGFOLPDWHFKDQJHLQLWLDWLYHV:KHUHUHVRXUFHVDUHVFDUFHSXEOLFDZDUHQHVVUHODWLYHO\
SRRUDQGSROLWLFDOZLOOVXERSWLPDODQHPSKDVLV
RQFREHQHÀWVFDQHOHYDWHWKHLVVXHRIFOLPDWH
change to a higher level.
:LWKLQ FRQYHQWLRQDO IUDPHZRUNV IRU GHWHUPLQLQJ WKH FRVWV DQG EHQHÀWV RI SROLFLHV DQGRU
DFWLYLWLHVLWLVRIWHQGLIÀFXOWWRPDNHWKRVHZLWK
an environmental focus appear to provide ‘value’. This is especially true in the case of climate
FKDQJHZKHUHPDQ\RIWKHEHQHÀWVPD\RQO\
be felt some way in the future. By ensuring that
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FREHQHÀWVRISROLFLHVDQGDFWLRQVDUHLGHQWLÀHG
DQGHPSKDVLVHGDFURVVDIXOOUDQJHRIGRPDLQV
PHDVXUHV EHJLQ WR DSSHDU IDU PRUH HIÀFLHQW
DQG EHQHÀFLDO WKDQ ZKHQ FRQVLGHUHG LQ WHUPV
of climate change alone.
It is important to identify ‘win-wins’ and ‘tradeRIIV· DFURVV WKH PXQLFLSDOLW\ %HQHÀWV FDQ EH
EURDGO\ GHÀQHG DQG FRXOG LQFOXGH IRU H[DPSOHHQYLURQPHQWDOÀQDQFLDOKHDOWKDQGRWKHUV
&OLPDWHFKDQJHDGDSWDWLRQDFWLRQVLQSDUWLFXODUFDQKDYHFREHQHÀWVLQWKHEURDGHUVXVWDLQDELOLW\ DQG GHYHORSPHQW VSDFH )RU H[DPSOH
the removal of infrastructure and housing from
D ÁRRGSODLQ PD\ IDFLOLWDWH WKH UHDOORFDWLRQ RI
WKHODQGWRDJULFXOWXUHWKXVHQKDQFLQJIRRGVHFXULW\2WKHUH[DPSOHVRIFREHQHÀWVGLVFXVVHG
in the report are the mitigation of greenhouse
gases and the simultaneous improvement in air
quality; and the enhancement of carbon sinks
ZKLFK LPSURYHV HFRV\VWHP VHUYLFHV UHJXODWHV
WKH PLFURFOLPDWH UHGXFHV SROOXWLRQ SURYLGHV
ÁRRG FRQWURO DQG LPSURYHV UHFUHDWLRQDO DQG
aesthetic landscapes.
%\ HPEHGGLQJ FRQVLGHUDWLRQ RI FREHQHÀWV
within a broader sustainability assessment
IUDPHZRUNEHQHÀWVFDQEHDFKLHYHGDFURVVD
wide range of issues.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Develop cross-departmental networks to
help identify the scope for developing ‘winwin’ policies and actions.
y Implement scrutiny procedures that identify
and question policies and actions that are
OLNHO\WROHDGWRVLJQLÀFDQWWUDGHRIIVEHWZHHQHFRQRPLFVRFLDORUHQYLURQPHQWDO
issues.
y Ensure that the sustainability assessment
framework drives all activities.
3 ENSURE

A

MULTI-LEVEL GOVERNANCE APPROACH

A strong drive to ensure multi-level governance
is necessary for low carbon development in the
city of Durban. A partnership-based approach
with national government and other stakeholders must be enhanced.
A city such as Durban cannot transition to a
low carbon city on its own. Notwithstanding the

fact that local government is an autonomous
VSKHUHRIJRYHUQPHQWWKHUHDUHPDQ\LQVWDQFes where the city is in a relatively weak posiWLRQDQGXQDEOHWRH[HUWDQ\LQÁXHQFH,QVXFK
FDVHVPXOWLOHYHOJRYHUQDQFHDQGDSSURSULDWH
partnerships with national government and/or
other stakeholders can assist in pushing a low
carbon agenda forwards. Examples include
partnerships with Eskom over renewable energy
and partnerships with the national Department
of Transport and Transnet over rail-based freight
transport.
3DUWQHUVKLSVZLWKWKHSULYDWHVHFWRUDUHEHQHÀFLDO
as organisations may wish to use such platforms
to promote and implement their Corporate Social Responsibility policies and image. EThekwini
Municipality has recognised the importance of
partnerships by establishing the Durban Industry
Climate Change Partnership Project. Partnering
with citizen groups is also valuable and may increase the effectiveness of local government.
There are limitations to the regulatory and the
SURYLVLRQUROHRIJRYHUQPHQWZKLFKPHDQVWKDW
other actors must be enabled and supported to
act. This should also be seen as part of a process
to build wider consciousness around climate
change issues so that this percolates into the
agendas of political parties and a wide range
of other institutions.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Identify and implement appropriate partnerships and fora that will assist in driving the
low carbon agenda in the transport sector.
4 PROMOTE LOW CARBON CONSUMPTION
The city of Durban must promote low carbon
lifestyles and play a leadership role in reducing
upstream carbon emissions. An understanding
of the carbon footprint of the city from a consumption perspective is important.
,QFUHDVLQJO\WKHQRWLRQRIFRQVXPSWLRQLVEHLQJ
emphasised within the context of a low carbon
FLW\ :KLOH LW LV LPSRUWDQW IRU D FLW\ WR DGGUHVV
reductions of greenhouse gases within its own
MXULVGLFWLRQDO DUHD LW LV DOVR HVVHQWLDO IRU D FLW\
to understand the impacts of its consumption
on other geographical areas. Goods and services consumed in a city need to be produced
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VRPHZKHUH+HQFHSURPRWLQJJRRGVDQGVHUvices that have low life-cycle CO2 emissions will
contribute towards low carbon development
globally. A better understanding of patterns of
consumption and life-cycle CO2 emissions of
LWHPVVXFKDVIRRGFRQVWUXFWLRQPDWHULDOVFRQsumer goods and water is needed. By creating
awareness about goods and services that have
low life-cycle CO2HPLVVLRQVWKHFLW\LVLQGLUHFWO\
addressing the need for a behavioural shift in
consumption.
&XUUHQWO\ QRQH RI WKH FLWLHV DFURVV WKH JOREH
account for their carbon footprint from a consumption perspective. International debates
about consumption and carbon accountability are ongoing. Regardless of the outcome of
WKHVHGHEDWHVDQXQGHUVWDQGLQJRIWKHFDUERQ
footprint of Durban from a consumption viewpoint will be useful.
Cities differ vastly in terms of their functions. A
FRPPHUFLDO  FLW\ ZLWKRXW D SURGXFWLRQ EDVH
may appear low carbon compared with other
FLWLHVZLWKDVWURQJSURGXFWLRQEDVHEXWLQWHUPV
RIFRQVXPSWLRQWKHUHYHUVHPD\DSSO\+HQFH
DORQJVLGHPLWLJDWLRQDQGDGDSWDWLRQDFWLYLWLHV
the city must promote low carbon consumption
if it is to be genuinely low carbon.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Promote low carbon consumption behavior
through education programmes.
y ,QÁXHQFHFRQVXPHUFKRLFHE\PDNLQJORZ
carbon goods and services available.
y Promote the concept of a carbon footprint
DQGWKHFRPSXWDWLRQRILQGLYLGXDORUJDQLVDtional and city carbon footprints.
5 ENSURE THE IMPLEMENTATION
USE PLANNING

OF

LOW CARBON LAND

Land use planning plays a key role in low carbon development. Key principles include combating urban sprawl, compacting city form,
decentralising urban opportunities, promoting
sustainable neighbourhood planning, and a
shared vision of spatial development in the city
amongst all stakeholders.
Low carbon land use planning is central to the
achievement of many of the recommendations made here. The promotion of a low car-

bon consumptive lifestyle hinges on appropriate
planning; a modal shift from private to public
transport rests on the planning of public transport
corridors; and the layout of settlements/develRSPHQWVFDQFRQWULEXWHWRHQHUJ\HIÀFLHQFLHV
6SHFLÀFUHFRPPHQGDWLRQVDUHDVIROORZV
y Build a shared vision of spatial development
in the city by bringing together the powerful stakeholders in the private and public
VHFWRUVLHODQGRZQHUVSULYDWHGHYHORSHUV
political and business leaders.
y Refuse development applications that do
not comply with key planning documents of
the city (e.g. Integrated Development Plan).
6 ENSURE THE INTEGRATION
TATION ACTIVITIES

OF

MITIGATION

AND

ADAP-

Traditionally, mitigation and adaptation activities have developed separately in cities, frequently residing in different municipal departments. There is a need to develop a strong drive
to integrate mitigation and adaptation activities
across the municipality.
,Q H7KHNZLQL 0XQLFLSDOLW\ WKH GHYHORSPHQW RI
mitigation and adaptation policies and activities
has mirrored the international tendency towards
VHSDUDWLRQ RI DFWLYLWLHV +RZHYHU UHFHQWO\ WKH
global trend is towards integration of mitigation
and adaptation within a development agenda.
The argument for an approach that integrates
PLWLJDWLRQDGDSWDWLRQDQGXUEDQGHYHORSPHQW
rests on the view that by focusing on urban deYHORSPHQW DQG WKH LPSURYHPHQW RI VHUYLFHV
the ability of cities to adapt to climate change
and mitigate greenhouse gases is enhanced. In
HVVHQFH E\ SXVKLQJ WR LPSURYH VHUYLFHV DQG
in the context of a city in a developing counWU\ VSHFLÀFDOO\ VWULYLQJ WR PHHW WKH 0LOOHQQLXP
'HYHORSPHQW*RDOVWKHUHZLOOHPHUJHDEHWWHU
VHUYLFHGFRPPXQLW\WKDWLVPRUHUHVLOLHQWEHWWHU
able to adapt to climate change and more likely to be in a position to address climate change
mitigation needs.
In addition to the need for simultaneously planQLQJIRUDGDSWDWLRQDQGPLWLJDWLRQLWLVLQFUHDVingly being recognised that these two factors
need to be integrated into the broader spheres
of sustainability and development planning. A
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number of reasons for this suggestion are ofIHUHG )LUVW HIIRUWV WR FRSH ZLWK WKH LPSDFWV RI
climate change and attempts to promote sustainable development share common goals
and determinants including access to resources
LQFOXGLQJLQIRUPDWLRQDQGWHFKQRORJ\ HTXLW\
LQWKHGLVWULEXWLRQRIUHVRXUFHVFRQVLGHUDWLRQRI
VWRFNV RI KXPDQ DQG VRFLDO FDSLWDO DFFHVV WR
risk-sharing mechanisms and abilities of decision-support mechanisms to cope with uncerWDLQW\6HFRQGYXOQHUDELOLW\WRVSHFLÀFFOLPDWH
change impacts are most severe when considHUHGDORQJZLWKRWKHUVWUHVVHVVXFKDVSRYHUW\
environmental degradation and food secuULW\DQGWKHDELOLW\WRDGDSWWRWKHPGHSHQGV
RQ WKH SDFH RI GHYHORSPHQW )LQDOO\ FOLPDWH
FKDQJH DGDSWDWLRQ DFWLRQV KDYH FREHQHÀWV
in the broader sustainability and development
space.
The drive to integrate should not necessarily be
seen as a push to establish a single ‘Climate
&KDQJH· GHSDUWPHQW ,QGHHG LW FRXOG EH DUgued that there is greater value in having climate change activities dispersed across different sectors and departments as it entrenches
VXSSRUWDFURVVDEURDGIURQW:KDWLVUHTXLUHG
KRZHYHULVDPXOWLOHYHOFRRUGLQDWHGDSSURDFK
WKDWWKURXJKLQWHJUDWLRQUDLVHVWKHSURÀOHRIWKH
climate change agenda across all sectors and
serves to build capacity within the municipality.
7KH FXUUHQW LQIRUPDO LQWHUGHSDUWPHQWDO FROlaboration that is taking place provides a useful
foundation for such a co-ordinated approach.
+RZHYHU LW QHHGV WR WUDQVIRUP LQWR RQH WKDW LV
likely to be more enduring and sustainable and
less-heavily reliant on individual networks. In a
fast-changing local government environment
there is a need to formalise the institutional arrangements so that they are not entirely dependent on individuals working together.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y 'HYHORSDIRUPDOKLJKOHYHOUHSUHVHQWDWLYH
platform or structure within the municipality to ensure the integration of all climate
FKDQJHDFWLYLWLHVHQFRPSDVVLQJERWKDGaptation and mitigation.
y Ensure that sectors/departments currently
inactive in climate change activities are
explicitly included.
y Ensure that monitoring and evaluation of

progress is built into the structure.
y Give careful consideration to the positioning
and reporting lines of such a ‘structure’
within the municipality in the light of the
QHHGWRUDLVHWKHSURÀOHRIFOLPDWHFKDQJH
activities on the Council agenda. Direct reporting to either the City Manager or Mayor
is recommended.
7 ENSURE

AND

RECOGNISE VISIONARY LEADERSHIP

International experience demonstrates the role
of leadership in advancing the climate change
agenda. EThekwini Municipality must entrench
its reputation as South Africa’s leading city in
terms of climate change actions and should
VWULYHWREH6RXWK$IULFD·VÀUVW¶]HURFDUERQ·FLW\
The city must also seek to identify and support
individuals with the commitment, charisma and
public image to act as a local champions or
ambassadors for climate change action.
/HDGHUVKLSDWWKHFLW\OHYHODVDZKROHDVZHOODW
DQLQGLYLGXDOOHYHOLVFULWLFDOWRVXFFHVV)URPD
FOLPDWHFKDQJHSHUVSHFWLYHWKHFLW\RI'XUEDQ
is widely regarded as the leading city in South
Africa. The city must ensure that it maintains and
HQKDQFHVWKLVSURÀOHDVLWFDQDFWDVDSRZHUIXO
attractor of investment. The municipality’s leadership role is to ensure the promotion of a clear
message of low carbon development within
DOOLWVFRPPXQLFDWLRQDVZHOODVWKURXJKLWVDFtions. Evidence shows that the public is more
likely to become active participants in a low
carbon agenda if there is commitment from the
FLW\LQWHUPVRILWVRZQDFWLYLWLHV,QWKLVUHVSHFW
HQHUJ\ HIÀFLHQF\ HIIRUWV LQ PXQLFLSDO EXLOGLQJV
and demonstration projects in the city have a
valuable role to play.
(YHU\ZKHUH WKDW JRRG VWURQJ FOLPDWH FKDQJH
VWUDWHJLHVKDYHEHHQLPSOHPHQWHGLWKDVEHHQ
due to one (or more) ‘champions’ who have
KDG WKH SHUVRQDO SURÀOH DQG FRPPLWPHQW WR
engage with a wide range of stakeholders in arguing strongly and coherently for the necessary
changes. Leadership must exist amongst the
SROLWLFLDQVPXQLFLSDORIÀFLDOVDQGWKHFRPPXQLW\DWODUJH:KHQOHDGHUVKLSFRPHVIURPWKH
WRS DV GHPRQVWUDWHG E\ WKH YLVLRQDU\ OHDGHUship provided by a former mayor of London in
advancing the climate change agenda in Lon-
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GRQLWWKHQFDVFDGHVWKURXJKWKH&RXQFLODQG
the municipality and society in general.
The essential qualities for climate change leadHUVKLS DUH QRW QHFHVVDULO\ WHFKQLFDO H[SHUWLVH
EXW D SDVVLRQ DQG FRPPLWPHQW WR WKH LVVXH
matched with a broad understanding of the
full implications and an ability to reach out and
communicate with a wide spectrum of stakeholders. Rarely do such leaders miraculously apSHDUEXWWKH\FDQEHQXUWXUHGLQDGHOLEHUDWH
and proactive way.
The recent steps to establish an Advisory Forum
under the Durban Climate Change Partnership
that will provide guidance on the establishment
of a Steering Committee for the partnership may
provide an opportunity to realise such a goal.
6SHFLÀFDFWLRQVUHFRPPHQGDWLRQVDUH
y Promote the municipality’s own climate
change activities across all sectors in the
municipality in order to demonstrate leadership by action.
y Encourage climate change leaders or ambassadors to come forward.
8 GIVE URGENT ATTENTION TO THE TRANSPORT SECTOR
IN THE TRANSITION TO A LOW CARBON DURBAN
The transport sector is central to the transition to
a low carbon city and requires urgent attention
in eThekwini Municipality. The main overarching
efforts of the municipality must be on reducing
the need to travel by focusing on accessibility
rather than mobility. The mobility demand then
needs to be assessed and addressed in the most
HIÀFLHQWDQGVXVWDLQDEOHPDQQHU
There is a need for a paradigm shift in thinking
around transport in the city. The role of transport
in the city can be viewed at three levels:
y 7KHQHHGWRUHGXFHPRELOLW\ZKLFKUHODWHV
to urban planning.
y The need to address the real mobility dePDQGLQWKHPRVWHIÀFLHQWDQGVXVWDLQDEOH
PDQQHUZKLFKPHDQVSURPRWLQJDPRGDO
shift to public transport.
y 7KHQHHGWRLPSURYHWKHHQHUJ\HIÀFLHQF\
of each mode and ensure the use of low
carbon fuels.

,QWHUPVRIDGGUHVVLQJPRELOLW\WKHUHLVQRLQKHUHQWEHQHÀWWREHJDLQHGIURPWKHH[SHQGLWXUH
RIÀQDQFLDODQGHQYLURQPHQWDOUHVRXUFHVWRVLPply move objects or people from one place to
DQRWKHUDQG\HWWKHFXUUHQWVRFLDOV\VWHPVWKDW
have developed have led to transport playing
a central role in our economies. In a carbonconstrained future and in a world in which
population pressures rapidly lead to congested
WUDQVSRUW V\VWHPV WKH ÀUVW DQG PRVW LPSRUWDQW
step to take is to reduce the need for mobility
LQ D FLW\ (FRQRPLF SULQFLSOHV VXFK DV HFRQRPLHV RI VFDOH KDYH RIWHQ OHG WR FHQWUDOLVDWLRQ
of resources (e.g. large ‘out of town’ shopping
centres rather than local shops).
This has been encouraged by a transport discourse promoting ‘mobility’ that seeks to ensure
that all in society have the ability to move around
freely and affordably. All over the world this has
OHGWRKXJHLQFUHDVHVLQWUDYHOUHVXOWLQJLQKLJK
levels of congestion and the use of resources for
EXLOGLQJ DQG IXHOOLQJ WUDQVSRUW V\VWHPV DV ZHOO
DVWKHORVVRIODQGWRURDGVUDLOZD\VFDUSDUNV
and airports. Slowly the international move is
towards the promotion of ‘accessibility’ and
ensuring that all people have equitable access
WRPHHWWKHLUQHHGVE\VHHNLQJZKHUHSRVVLEOH
to provide them locally. This leads to a need to
GHFHQWUDOLVHIDFLOLWLHVDQGZKLOVWIURPRQHSHUVSHFWLYH WKLV FDQ EH VHHQ DV ¶LQHIÀFLHQW· DQG
potentially leading to some duplication of roles
DQGWDVNVIURPDQRWKHULWZLOOOHDGWRRSSRUWXQLties for greater and more meaningful employPHQWSURYLGLQJDGGLWLRQDOMREVLQSHRSOHV·RZQ
localities.
In order to move towards a sustainable transSRUW V\VWHP WDNLQJ WKHVH ÀUVW VWHSV WRZDUGV UHducing the need to travel is crucial. In the develRSHGZRUOGWKHIXQGDPHQWDOXQVXVWDLQDELOLW\RI
transport systems has been highlighted by the
debate on using biofuels for transport use. The
calculations for the amount of land needed to
FRQYHUW H[LVWLQJ ÁHHWV DQG XVDJH SURYLGHG D
clear indication of the literal ‘footprint’ of these
V\VWHPV ,Q RUGHU WR IXHO WUDQVSRUW VXVWDLQDEO\
travel demand needs to be effectively managed.
Once priorities have been set for what is regardHGDVHVVHQWLDOWUDYHOWKHUHDOPRELOLW\GHPDQG
can then be addressed. This will inevitably in-
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YROYH SURPRWLQJ D PRGDO VKLIW DV ZHOO DV SURPRWLQJHQHUJ\HIÀFLHQF\DQGFOHDQIXHOV(QHUJ\HIÀFLHQF\FDQEHDGGUHVVHGWKURXJKHQHUJ\
HIÀFLHQF\RIYHKLFOHVVPDOOHUVL]HYHKLFOHVFRQgestion reduction and driver education. The
LGHQWLÀFDWLRQRIWKRVHHVVHQWLDOWUDQVSRUWQHHGV
of the city will then allow policies to be implePHQWHG WR VXSSRUW WKH VKLIW WR FOHDQ HIÀFLHQW
PRGHVRIWUDQVSRUWFRQÀGHQWWKDWLQYHVWPHQWLQ
WKHLPSURYHPHQWVZLOOPDNHDVSHFLÀFFRQWULEXtion to wider efforts to build a green economy
for the city.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Organise a ‘transport summit’ to bring
together various stakeholders to develop a
strategy for moving to a more sustainable
WUDQVSRUWV\VWHPWKDWGXO\UHÁHFWVFDUERQ
concerns.
y Develop clear policies that will help reduce
WKHQHHGIRUWUDYHOIRFXVLQJRQDFFHVVLELOLW\
and not mobility.
y Ensure that where transport is necessary it is
SDUWRIDVXVWDLQDEOHLQWHJUDWHGV\VWHP
y Develop strategies that explicitly deal with
IUHLJKWSXEOLFDQGSULYDWHWUDQVSRUW
9 ENSURE A STRONG MITIGATION FOCUS
TRIAL SECTOR

IN THE

INDUS-

The industrial sector is the major contributor to
greenhouse gas emissions in the city, contrary
to the pattern in many global cities. EThekwini
Municipality should ensure that through regulation, investment and incentives, local industry
plays a central role in mitigating greenhouse
gas emissions and in the development of a
JUHHQHFRQRP\WKDWIXOÀOVWKHVRFLDODQGHFRnomic needs of the municipality.
The industrial sector is responsible for 45% of the
greenhouse gas emissions in the city and must
be a major focus of mitigation efforts. Local air
quality management planning provides an ideal framework to address climate change considerations. The integration of climate change
and air quality considerations will avoid situations where technological interventions aimed
at improving air quality increase emissions of
greenhouse gases. Local industry must play a
major role in mitigation efforts to curb greenhouse gas emissions in the foreseeable future.

Local industry is also central to the development
RIWKHJUHHQHFRQRP\DQGQHHGVWRIXOÀOOLWVUROH
in this respect. Industry must be encouraged to
incorporate sustainability principles that minimise reliance on natural resources and minimise
waste outputs – both solid wastes and pollutant
HPLVVLRQVWRDLUODQGDQGZDWHU:KHUHSRVVLEOH
waste streams should be integrated so that one
industry’s waste becomes the raw material for
another. The municipality can drive this forward
by having forward-looking waste management
policies that could direct investment into indusWULHVWKDWPLJKWSURÀWDEO\ DQGVXVWDLQDEO\ XVH
current waste streams rather than investing in
systems to manage its safe disposal. In order to
provide funds to invest in and support the develRSPHQWRIVXVWDLQDEOHORFDOLQGXVWULHVWKHPXnicipality should consider the establishment of
local rating and taxation structures for businesses that are directly related to key indicators of
their sustainability (such as energy-use or carbon
intensity of production). This will provide a driver
for existing businesses to improve their environmental performance whilst clearly basing local
revenue-raising on the widely accepted ‘polluter pays’ principle. Revenue raised from green
WD[HVDQGRWKHUÀVFDOPHDVXUHVFRXOGWKHQEH
ULQJIHQFHGVSHFLÀFDOO\IRUIXUWKHULQYHVWPHQWLQ
the development of the green economy.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Draw up a strategic plan on how industry can contribute to the low carbon and
climate resilient city and also identify the
potential for developing and attracting new
green businesses and improving and regulating existing ones.
y Ensure that all policies to regulate industry
are backed up by the resources and ability
to successfully enforce them.
y Prioritise public investment and support for
industries that clearly favour low-carbon
activities that provide strong local social
EHQHÀWV
y Seek powers to develop local taxation
frameworks that are based on the polluter
pays principle and ring-fence revenue for investment into stimulating a green economy.

193

Chapter 1 to last.indd 193

2011/06/20 06:06:41 PM

TOWARDS A LOW CARBON CITY: FOCUS ON DURBAN

10 ENSURE

A

BROADER FOCUS

ON THE

BUILT ENVIRON

MENT

(QHUJ\HIÀFLHQF\LQEXLOGLQJVLVRIWHQKDLOHGDV
WKH¶ORZKDQJLQJIUXLW·LQWKHORZFDUERQWUDQVLtion process, as actions can be implemented
more easily than in other sectors such as transport. It is recommended that eThekwini MuniciSDOLW\H[WHQGWKHLUIRFXVIURPHQHUJ\HIÀFLHQF\
in municipal buildings to the broader built environment in the city.
The built environment forms the physical framework in which all the activities of the city occur.
7KHFLW\LVGHÀQHGE\WKHPDQGZLWKRXWVXVWDLQable buildings there can be no low carbon or
sustainable city.
%XLOGLQJVZLWKLQWKHFRQWH[WRIWKHEURDGHUEXLOW
HQYLURQPHQW QHHG WR EH FRQVLGHUHG DW WKUHH
scales:
y ,QGLYLGXDOEXLOGLQJVHVSHFLDOO\WKHLUHQHUJ\
HIÀFLHQF\DQGDELOLW\WRUHPDLQKDELWDEOH
in future climate scenarios with minimal reliance on air conditioning.
y The layout of buildings within sustainable
neighbourhoods that can provide for the
QHHGVRIUHVLGHQWVZLWKRXWH[FHVVLYHWUDYHO
DQGKHOSIRVWHUVWURQJVHOIUHOLDQWFRPPXQLties.
y The strategic layout of the city and how it
can be allowed to develop in a sustainable
form.
The development of the built environment needs
to embed both mitigation and adaptation at all
levels. Buildings need to be designed to operate with minimal energy usage (with an aspiUDWLRQ WR EHLQJ ]HURFDUERQ RU HYHQ FDUERQ
QHJDWLYH  DQG UHGXFH WKH XUEDQ KHDW LVODQG
whilst also being designed to withstand more
extreme climates (effective natural ventilation
WR FRSH ZLWK KLJKHU WHPSHUDWXUHV JUHHQ URRIV
and sustainable drainage systems to cope with
and mitigate the impacts of heavier rainfall).
7KHHQHUJ\HIÀFLHQF\SUDFWLFHVLPSOHPHQWHGLQ
the municipal sector need to be spread broadO\DFURVVWKHFLW\HVSHFLDOO\LQWKHFRPPHUFLDO
and residential sectors. Building codes that adGUHVVHQHUJ\HIÀFLHQF\QHHGWREHLQWURGXFHG
Neighbourhoods need to be designed to meet
WKHQHHGVRIWKHFRPPXQLW\PLWLJDWLQJWKURXJK

reducing the need to travel and being designed
WRLQFRUSRUDWHVDIHDFFHVVLEOHRXWGRRUVSDFH
with plenty of shade.
$W WKH FLW\ OHYHO WKH XUEDQ IRUP QHHGV WR EH
contained to prevent unsustainable urban
sprawl that continually eliminates the peri-urban
HQYLURQPHQW$JDLQWKHQHHGIRUWUDYHOFDQEH
VLJQLÀFDQWO\UHGXFHGWKURXJKSROLFLHVWRHQVXUH
WKDWEXVLQHVVFRPPHUFLDODQGUHVLGHQWLDODUHDV
do not each occur in large isolated zones.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Ensure that planning and development control policies at all scales properly incorporate
adaptation and mitigation issues.
y Provide strong guidance on the incorporation of sustainability into development at an
individual building and neighbourhood evel.
y Use Council ownership of land as a strong
driver for pushing forward sustainable developments.
y Make sure that city-level planning strategies are strong enough to direct and control
what happens at the local scale.
y Introduce building codes at the individual
building level.
y Ensure energy considerations are taken into
account and implemented in large-scale
developments.
11 MAXIMISE LOCAL OPPORTUNITIES
BON TRANSITION PROCESS

IN THE

LOW CAR-

While the underlying principles of a low carbon
city are universal, the transition process requires
capitalising on local opportunities to achieve
sustainability. It is recommended that eThekwini
Municipality actively identify these local opportunities and exploit them to best advantage.
The local context of a city frames the low carbon
WUDQVLWLRQSURFHVVERWKLQWHUPVRIWKHRSSRUWXnities that are presented and the risks posed. To
DFKLHYHIXWXUHVXVWDLQDELOLW\ORZFDUERQSROLFLHV
and actions implemented elsewhere cannot be
GHSOR\HGVROHO\RQDUHSOLFDWLRQEDVLVEXWPXVW
pay due regard to the local context and within
WKLV IUDPHZRUN PD[LPLVH ORFDO RSSRUWXQLWLHV
There must be synergy between the low carbon
development path that is charted and the local
situation. Examples of particular local opportu-
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nities in eThekwini Municipality that should be
highlighted and exploited to best advantage
are:
y 7KHFLW\·VVWDWXVDVDFRQYHQWLRQGHVWLQDWLRQ
which presents opportunities to advance the
low carbon agenda by ‘greening’ of events
DQGXVLQJKLJKSURÀOHHYHQWVVXFKDVWKH
COP-17-CMP-7 meeting in November 2011
to secure greater local political support for
climate change activities.
y 7KHFLW\·VVWDWXVDVDWRXULVPGHVWLQDWLRQ
which presents opportunities to ‘green’ the
tourism industry.
y The potential of sugar cane residue (baJDVVH ZKLFKSUHVHQWVRSSRUWXQLWLHVIRU
electricity generation or the production of
liquid fuels.
y 7KHFLW\·VVXEWURSLFDOFOLPDWHZKLFKRIIHUV
a favourable climate for growing plants
thus presenting opportunities for renewable
energy production from biomass.
y 7KHFLW\·VRSHQVSDFHQHWZRUN '·0266 
which presents opportunities to enhance
carbon sinks and to provide a public education platform for climate change.
y The relatively large rural and peri-urban
FRPSRQHQWRIWKHPHWURSROLWDQDUHDZKLFK
presents opportunities to encourage local
food production and thus reduce the carbon footprint of the food system.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Compile a comprehensive register of local
opportunities pertinent to the low carbon
transition process in eThekwini Municipality
and ensure that these are communicated
and integrated into the planning policies
and procedures of all departments in the
municipality.

12 ENCOURAGE INNOVATION
BASED APPROACH

THROUGH A

PARTNERSHIP-

Innovation, both technological and social, is
key to a low carbon transition. It is recommended that eThekwini Municipality fosters innovation by developing partnerships with local universities, businesses and communities.
The transition to a low carbon city presents many
FKDOOHQJHVQRWDOORIWKHPZLWKUHDG\PDGHVRlutions. Innovation needs to be promoted and
supported. Pockets of innovation are evident
in the city and these should be encouraged
DQGVXSSRUWHG:KLOHQHZWHFKQRORJLHVZLOOXQdoubtedly play a major role in the transition to
DORZFDUERQVRFLHW\LQQRYDWLRQVKRXOGQRWEH
viewed only through a technological lens.
The term social innovation is becoming increasingly prevalent as the need to build the resilience
of a future society assumes greater importance.
It is recommended that eThekwini Municipality
recognises the key role of innovation by estabOLVKLQJDIRUXPKXERU¶WKLQNWDQN·WKDWFDQVWLPulate innovation and strengthen and develop
partnerships amongst key role players drawn
IURP ORFDO JRYHUQPHQW ORFDO XQLYHUVLWLHV EXVLnesses and communities. The role of the municipality is a co-ordinating one in which relevant
role players are networked in a drive towards
innovation.
6SHFLÀFDFWLRQUHFRPPHQGDWLRQVDUH
y Establish a climate change ‘think tank’ or
‘innovation hub’ comprising key individuals
GUDZQIURPORFDOJRYHUQPHQWORFDOXQLYHUVLWLHVLQGXVWULHVDQGFRPPXQLWLHVWRVWLPXODWH
innovation around low carbon development
for the city.
y 0RELOLVHUHVRXUFHV LQWHOOHFWXDOÀQDQFLDO
human) for innovative research in climate
change.
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:RUNLQJ*URXSRQ&OLPDWH&KDQJHDQG'HYHORSPHQW$IULFD²8SLQVPRNH"7KHVHFRQGUHSRUWIURPWKH:RUNLQJ*URXSRQ&OLPDWH&KDQJHDQG'HYHORSPHQW1HZ(FRQRPLFV)RXQGDWLRQ
United Kingdom.
:RUOG%DQND&LWLHVDQG&OLPDWH&KDQJH$Q8UJHQW$JHQGD7KH:RUOG%DQN:DVKLQJWRQ'&
:RUOG%DQNE7RN\R·V(PLVVLRQV7UDGLQJ6\VWHP$&DVH6WXG\'LUHFWLRQVLQ8UEDQ'HYHORSPHQW
-XQHLVVXH8UEDQ'HYHORSPHQWDQG/RFDO*RYHUQPHQW8QLW7KH:RUOG%DQN
:RUOG%DQNF6WDWHDQG7UHQGVRIWKH&DUERQ0DUNHWE\$OH[DQGUH.RVVR\DQG3KLOOLSH
$PEURVL&DUERQ)LQDQFHDWWKH:RUOG%DQN(QYLURQPHQW'HSDUWPHQW
:RUOG%DQN5HSUHVHQWDWLYH*+*%DVHOLQHVIRU&LWLHVDQGWKHLU5HVSHFWLYH&RXQWULHV>RQOLQH@
KWWSVLWHUHVRXUFHVZRUOGEDQNRUJ,178:05HVRXUFHV*+*B,QGH[B0DUBBSGI
:63(QYLURQPHQWDO6RXWK'XUEDQ6KRUHOLQH0DQDJHPHQW3ODQ%ULHÀQJ'RFXPHQW2FWREHU
2009.
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appendix 1 - biographies of panel members
Dave Dewar
Professor Dewar held the BP Chair of City and
Regional Planning at the University of Cape
Town (UCT) until his retirement at the end of
2010. He is the author or co-author of nine books
and over 200 monographs and articles on city
and regional planning. In 1997 he was elected a
Life Fellow of UCT. He was a member of the NaWLRQDO'HYHORSPHQWDQG3ODQQLQJ&RPPLVVLRQ
FKDUJHG inter alia ZLWK GUDZLQJ XS D *UHHQ
Paper on planning in South Africa. He is a Member of ASSAf.
Shobhakar Dhakal
Dr Dhakal holds a PhD in Urban Environmental
Management from The University of Tokyo. He
is a Senior Policy Researcher at the Institute for
*OREDO(QYLURQPHQWDO6WUDWHJLHV ,*(6 LQ-DSDQ
Dhakal’s core interests are in energy-use and
carbon emissions in an urban context and related management strategies and policies. His
particular focus is on urban transport. He is acWLYHLQWKHJOREDOFKDQJHUHVHDUFKFRPPXQLW\
especially the International Human Dimensions
3URJUDPPH ,+'3 WKH*OREDO6\VWHPIRU$QDO\VHV5HVHDUFKDQG7UDLQLQJDQGWKH$VLD3DFLÀF
Network for Global Change Research. He was
responsible for organising a recent conference
LQ-DSDQRQ¶/RZ&DUERQ&LWLHV·
Roseanne Diab
Professor Diab has a PhD in Environmental SciHQFHIURPWKH8QLYHUVLW\RI9LUJLQLD86$6KHKDV
SXEOLVKHG ZLGHO\ LQ WKH ÀHOG RI DLU TXDOLW\ DQG
is currently engaged in a research project on
the integration of climate change and air quality. She is a Member of ASSAf and is the majorWLPH([HFXWLYH2IÀFHU6KHLV(PHULWXV3URIHVVRU
in the School of Environmental Sciences at the
University of KwaZulu-Natal. Diab is a member
of a number of international bodies such as the

International Ozone Commission and the Commission on Atmospheric Chemistry and Global
Pollution. She was one of the lead members of
the team that drafted the National Framework
for Air Quality Management in South Africa and
served as the Vice-Chair of the InterAcademy
Council (IAC) review panel of the IPCC.
Jim Longhurst
Professor Longhurst is a Professor of Environmental Science and Associate Dean in the Faculty
of Environment and Technology at the UniverVLW\RIWKH:HVWRI(QJODQGLQ%ULVWRO8.+HLVDOVR
Director of the University Centre for Research in
(QYLURQPHQWDO6FLHQFHV&RGLUHFWRURIWKH,QVWLWXWH IRU 6XVWDLQDELOLW\ +HDOWK DQG (QYLURQPHQW
and Director of the Air Quality Management
Resource Centre. He has a PhD from the University of Birmingham. Longhurst has extensive
experience of international approaches to air
TXDOLW\ PDQDJHPHQW LQ (XURSH DQG $VLD DQG
has a particular interest in the management
FKDOOHQJHV RI PHJDFLWLHV VXFK DV %HLMLQJ São
PauloDQG0H[LFR&LW\+HLVIDPLOLDUZLWK6RXWK
African climate change and air quality policy
through his participation in a team that drafted
the National Framework for Air Quality Management and was the invited international speaker
at the local National Association for Clean Air
Association Conference in 2007.
Peter Lukey
Mr Lukey is the Chief Director: Air Quality Management and Climate Change in the Department of Environmental Affairs and Tourism. He
ZDVDNH\ÀJXUHLQWKHGHYHORSPHQWRIWKHQHZ
Air Quality Act in South Africa. His role is to ensure the development and implementation of
legislative and other measures to protect and
defend the right of all to air and atmospheric
quality that is not harmful to health and wellbe-
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ing. He has vast international experience in the
climate change policy arena.
Mongameli Mehlwana
Dr Mehlwana graduated from the University of
Cape Town. He is currently a member of the
management team of the CSIR Alternative Energy Futures research theme. He is an energy
policy specialist with expertise in areas such as
VXVWDLQDEOH GHYHORSPHQW HQHUJ\ HIÀFLHQF\
DQG GHPDQGVLGH PDQDJHPHQW HQHUJ\ HQG
use analysis and integrated energy planning. He
has worked on a range of projects varying from
HQKDQFLQJWKHHIÀFLHQF\RIWKHHOHFWULFLW\XWLOLW\
FRPSDQ\FDUU\LQJRXWDIHDVLELOLW\VWXG\IRUWKH
XWLOLVDWLRQ RI ZLQG HQHUJ\ FDSDFLW\EXLOGLQJ RI
ORFDO DXWKRULWLHV QRQJRYHUQPHQWDO RUJDQLVDWLRQVDQGRWKHULPSOHPHQWDWLRQDJHQFLHVZLWK
regard to integrating sustainable energy options
and environmental practices in rural urban development projects. He has vast experience in
WKHVRXWKHUQ$IULFDUHJLRQSDUWLFXODUO\LQ6RXWK
$IULFD1DPLELD=LPEDEZHDQG/HVRWKR
Bob Scholes
'U6FKROHVLVDV\VWHPVHFRORJLVWHPSOR\HGE\
the CSIR since 1992. He has a PhD from the UniYHUVLW\ RI WKH :LWZDWHUVUDQG LV D )HOORZ RI WKH
&6,5 DQG WKH 5R\DO 6RFLHW\ DQG D 0HPEHURI
ASSAf. He studies the effects of human activiWLHVRQWKHJOREDOHFRV\VWHPDQGLQSDUWLFXODU
on woodlands and savannas in Africa. He is or

has been a member of several steering comPLWWHHV RI LQWHUQDWLRQDO UHVHDUFK SURJUDPPHV
such as the International Geosphere-Biosphere
Programme (IGBP) and the Global Climate ObVHUYLQJ 6\VWHP *&26  DQG VHUYHG DV D FRQvening lead author for the IPCC. He has pubOLVKHGZLGHO\LQWKHÀHOGRIJOREDOFKDQJHKDV
broad experience and has contributed to the
formulation of national environmental policy.
Coleen Vogel
Professor Vogel is currently a professor at the
6FKRRO RI *HRJUDSK\ $UFKDHRORJ\ DQG (QYLURQPHQWDO 6WXGLHV 8QLYHUVLW\ RI WKH :LWZDtersrand. She is a climatologist by training and
KDVXQGHUWDNHQUHVHDUFKLQFOLPDWHFKDQJHFOLPDWH YXOQHUDELOLW\ DQG DGDSWDWLRQ WR FOLPDWH
with a particular focus on disaster-risk reduction
DQGFOLPDWHYDULDELOLW\RIERWKUXUDODQGXUEDQ
communities in southern Africa. She is the immediate past-Chair of the International ScienWLÀF&RPPLWWHHRIWKH,+'3DQGZDVSUHYLRXVO\
Vice-Chair of the Land-use and Land Cover
Change Programme (a joint international science programme of the IGBP and IHDP). She is
a member of various editorial boards and was
also a member of the International Council for
Science (ICSU) SA board. She has also recently
participated in the compilation of the Fourth AsVHVVPHQW RI WKH ,3&& RQ ,PSDFWV $GDSWDWLRQ
DQG9XOQHUDELOLW\DQGZDVSDUWRIWKHÀQDORYHUall synthesis process of all three working groups
of the IPCC and the Summary for Policy-makers.
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appendix 2 - list of commissioned studies
Lead authors
Name

Affiliation

Topic

Prof Dianne Scott

5HVHDUFK$VVRFLDWH6FKRRORI'HYHORSPHQW
6WXGLHV8QLYHUVLW\RI.ZD=XOX1DWDO 8.=1 

Local context
Achieving low carbon
citizenry

Ms Catherine Sutherland

/HFWXUHU6FKRRORI'HYHORSPHQW6WXGLHV8.=1

Local context

Mr Glen Robbins

3DUWWLPH5HVHDUFKHU6FKRRORI'HYHORSPHQW
6WXGLHV8.=1

Achieving urban carbon
governance

0UV-XQH/RPEDUG

(QYLURQPHQWDO&RQVXOWDQWDQG:DVWH0DQDJHPHQW6SHFLDOLVW/RPEDUGDQG$VVRFLDWHV

:DVWHPDQDJHPHQW
and recycling

0U-RKQ)D\

5HVHDUFKHU*UDGXDWH6FKRRORI%XVLQHVV8QLversity of Cape Town

2SSRUWXQLWLHVIRUÀQDQFing low carbon initiatives

Dr Camaren Peter

School of Public Leadership and Associate of
WKH6XVWDLQDELOLW\,QVWLWXWH6WHOOHQERVFK8QLYHUsity.

Green economic opportunities for Durban

0V6DUDK6WDQGV0U&KULV
Bellingham and Craig Richards

(QYLURPLQGV'XUEDQ

Green economic opportunities for Durban

Contributing authors
Name

Affiliation

Topic

Ms Vicky Sim

Planning and Environmental Consultant

Local context

Ms Lavinia Poruschi

5HVHDUFKHU*OREDO&DUERQ3URMHFW1DWLRQDO
Institute for Environmental Studies

Low carbon city development experience and
lessons from Asia

0V5RVH%DLOH\0U6LPRQ
Baldwin

5HVHDUFKHUV,QVWLWXWHIRU6XVWDLQDELOLW\+HDOWK
DQG(QYLURQPHQW8QLYHUVLW\RIWKH:HVWRI
(QJODQG%ULVWRO

Low carbon initiatives in
British cities

Dr Dotun Olowoporoku

5HVHDUFKHU,QVWLWXWHIRU6XVWDLQDELOLW\+HDOWK
DQG(QYLURQPHQW8QLYHUVLW\RIWKH:HVWRI
(QJODQG%ULVWRO

Low carbon initiatives in
British cities
Low carbon initiatives
in selected European
capital cities

Dr Yvonne Lewis

The Green House

Building Resilience and
Risk Reduction

'U7LP&KDWWHUWRQDQG0V-R
Barnes

,QVWLWXWHIRU6XVWDLQDELOLW\+HDOWKDQG(QYLURQPHQW8QLYHUVLW\RIWKH:HVWRI(QJODQG%ULVWRO

Conclusion and Recommendations
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List of Interviewees in eThekwini Municipality
Name

EThekwini Municipal Department

Andrew Mather

Project Executive: Coastal Policy

Derek Morgan

+HDG(QHUJ\2IÀFH

Faizal Seedat and Mark Byerley

EThekwini Housing Unit

Helene Epstein and
Kajal Singh

Framework Planning Branch

-DFTXLH6XEEDQ

Head: Geographic Information Policy

-RKQ3DUNLQ

'HSXW\+HDG'XUEDQ6ROLG:DVWH

Ken Breetzke

6WUDWHJLF([HFXWLYH,QIUDVWUXFWXUH3ODQQLQJH7KHNZLQL(QJLQHHULQJ
Department

/RJDQ0RRGOH\
Manoj Rampersad and
Robin Chetty

Deputy Head: EThekwini Transport Authority
6HQLRU0DQDJHU7UDQVSRUW3ODQQLQJH7KHNZLQL7UDQVSRUW$XWKRULW\
6HQLRU0DQDJHU3XEOLF7UDQVSRUW3ODQQLQJH7KHNZLQL7UDQVSRUW$XWKRULW\

Neil Macleod

+HDG(7KHNZLQL:DWHUDQG6DQLWDWLRQ

Sandile Mapumulo

Head: EThekwini Electricity

Speedy Moodliar

6HQLRU0DQDJHU(7KHNZLQL:DWHUDQG6DQLWDWLRQ

Themba Msomi

Deputy Head: Economic Development Unit

Vincent Ngubane and
Billy Keeves

Disaster Management

List of Interviewees in the City of Johannesburg
Name

Affiliation

Mekgoe Mokomane

'LUHFWRU*DXWHQJ(QHUJ\2IÀFH

Rodgers Musiyarira

7HFKQLFDO6XSSRUW2IÀFHU*DXWHQJ(QHUJ\2IÀFH

Ferrial Adam

Gauteng City-Region Observatory

List of Interviewees in the City of Cape Town
Name
%ULDQ-RQHV

Affiliation
+HDG*UHHQ(QHUJ\(OHFWULFLW\6HUYLFHV&LW\RI&DSH7RZQ

List of Expert Reviewers
Name

Affiliation

Prof David Gibbs

8QLYHUVLW\RI+XOO8QLWHG.LQJGRP

Prof Harold Annegarn

8QLYHUVLW\RI-RKDQQHVEXUJ6RXWK$IULFD

Mr Daniel Hoornweg

:RUOG%DQN:DVKLQJWRQ'&8QLWHG6WDWHV

Prof Anu Ramaswami

8QLYHUVLW\RI&RORUDGR8QLWHG6WDWHV
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appendix 3 - 2007 anc polokwane climate change resolution
y Recognising that climate change is a new
threat on a global scale and poses an enormous burden upon South Africans and Africans as a whole because we are the most
vulnerable to the effects of climate change.
The risks to the poor are the greatest.
y Recognising that the evidence for climate
change is indisputable and that immediate
action by all governments and the public as
a whole is needed.
y Setting a target for the reduction of greenhouse gas emissions as part of our responsibility to protect the environment and
SURPRWHVXVWDLQDEOHGHYHORSPHQWDQGWR
participate in sharing the burden with the
global community under a common framework of action.
y Supporting the meeting of the target
WKURXJKD HQHUJ\HIÀFLHQF\LPSURYHPHQWV
LQLQGXVWU\LQKRXVHKROGVDQGE\VHWWLQJ
YHKLFOHIXHOHIÀFLHQF\VWDQGDUGVE GLYHUVLI\LQJHQHUJ\VRXUFHVDZD\IURPFRDOLQFOXGing through nuclear energy and renewables
- especially solar power; c) putting a price
on the emission of carbon dioxide and other
JUHHQKRXVHJDVHVG DOORFDWLQJVLJQLÀFDQW
additional resources for the research and
development of innovative clean and lowFDUERQWHFKQRORJLHVLQFOXGLQJE\UHWURÀWting existing technologies; e) further exploration and development of carbon capture
and storage methods; f) the introduction of
DWDULIIV\VWHPWKDWSURPRWHVWKHHIÀFLHQW
use of electricity; and g) the promotion of
DIIRUGDEOHSXEOLFWUDQVSRUWWKHH[SDQVLRQRI
rail logistics and the reversal of the apartheid
spatial legacy.
y Escalating our national efforts towards the
realisation of a greater contribution of reQHZDEOHHQHUJ\VRXUFHVLQFOXGLQJVRODUDQG
ZLQGSRZHUDVSDUWRIDQDPELWLRXVUHQHZable energy target. The hydroelectric potential of the SADC region should be included in
our plans.

y )XUWKHUHQVXULQJWKDWRXUHFRQRP\EHQHÀWV
from the global growth potential of the
UHQHZDEOHHQHUJ\VHFWRULQFOXGLQJWKURXJK
the provision of incentives for investment in
renewable energy infrastructure as well as
human resources to ensure that institutions
and companies are ready to take full advantage of renewable energy opportunities.
Moreover to promote the realignment of
institutional mechanisms which will fast-track
the utilisation of renewable energy to mitiJDWHWKHFOLPDWHFKDQJHHIIHFWVLQFOXGLQJ
the implementation of a feed-in tariff.
y 0RYLQJWRDQHQHUJ\HIÀFLHQWHFRQRP\
should take due regard of the imperative to
create jobs. Consideration should be given
to launch a green jobs programme.
y 0RELOLVLQJWKHSXEOLFEXVLQHVVDQGRWKHU
players to act responsibly and save energy
both as collectives and in their individual
FDSDFLW\LQFOXGLQJWKURXJKDPDQGDWRU\
QDWLRQDOHQHUJ\HIÀFLHQF\SURJUDPPH,Qdustrial and commercial buildings have parWLFXODUSRWHQWLDOIRUHIÀFLHQF\LPSURYHPHQWV
7KHJRYHUQPHQWDVDKXJHFRQVXPHURI
HOHFWULFLW\KDVDVSHFLDOUHVSRQVLELOLW\LQWKLV
regard. Government buildings and installations must be given mandatory targets to
EHFRPHHQHUJ\HIÀFLHQW
y Encouraging further and increased efforts to
raise public awareness about energy saving.
Energy saved reduces both greenhouse gases and the need to build new power plants.
y (VFDODWLQJRXUHIIRUWVWRHQFRXUDJHHIÀFLHQF\LQWKHFRQVXPSWLRQRIHQHUJ\LQFOXGLQJ
through the integration of energy-saving
technologies into our social programmes
and by leading campaigns to encourage
environmental and energy-conscious consumer behaviour.
y Further integrating climate change considerations with sustainable development strateJLHVWKHVFLHQFHDQGWHFKQRORJ\DJHQGD
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LQWHJUDWHGHQHUJ\SODQQLQJWUDQVSRUWSROLF\
and the evolving industrial policy. In this context to maximise the integration of a full cost
accounted economy in which the life-cycle
of products is internalised and the goal of
zero waste production is pursued.
y &RQWLQXHWRSURDFWLYHO\EXLOGRXUFDSDFLW\
DQGGHYHORSDFRPSUHKHQVLYHVWUDWHJ\WR
adapt to the inevitable impacts of climate
FKDQJHLQFOXGLQJLQWKHUROORXWRIEDVLF
VHUYLFHVLQIUDVWUXFWXUHSODQQLQJDJULFXOWXUH

ELRGLYHUVLW\ZDWHUUHVRXUFHPDQDJHPHQW
and in the health sector.
y Introducing environmental studies and the
appreciation of nature in the school curriculum.
y Building partnerships between state instituWLRQVEXVLQHVVWUDGHXQLRQVFLYLOVRFLHW\DQG
communities to address these challenges
together.
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appendix 4 - climate change initiatives in asian cities
Tokyo, Japan
The Tokyo Metropolitan Government aims to reduce GHG emissions from Tokyo by 25% below
2000 (or 19% below 1990) levels by 2020. Tokyo
emitted 59.6 Mt CO2HSHUDQQXPLQJLYLQJ
DÀJXUHRIW&22HHPLVVLRQVSHUSHUVRQ 70*
2010).
Tokyo’s 2006 GHG emissions are higher by 3.2%
than the 1990 level. Energy-related CO2 comSULVHV WKH PDMRULW\  $ WRWDO RI  RI HQergy-related CO2 emissions are contributed by
the commercial sector alone. In the past two
GHFDGHV  HPLVVLRQVIURPWKHLQGXVWULDOVHFWRUKDYHGHFOLQHGE\EXWFRPPHUcial and residential sectors have increased by
37% and 16% respectively. The transport sector
constitutes the second largest sector in terms of
energy-related CO2HPLVVLRQV  EXWWKHYROume of emissions from this sector has stayed the
VDPHDVWKDWLQ7KHUHIRUHWKHFRPPHUFLDO
sector is the area of policy focus for GHG mitiJDWLRQLQ7RN\R 70* 
Tokyo has now become world’s first city to
implement a Cap and Trade Programme for
reducing CO2HPLVVLRQVZKLFKKDVEHFRPH-DSDQ·VÀUVWPDQGDWRU\HPLVVLRQVWUDGLQJVFKHPH
The Cap and Trade programme started in April
2010 and covers only energy-related CO2 emissions. It addresses mainly CO2 emissions from energy-use in large-scale businesses and buildings
of the commercial and industrial sectors. It inFOXGHVIDFWRULHVSXEOLFEXLOGLQJV LQFOXGLQJJRYHUQPHQWDOPLQLVWULHV FRPPHUFLDOEXLOGLQJVDQG
educational institutions. It includes point sources
as well as heat and electricity use. Large facilities consuming over 1 500 kl per year (crude oil
equivalent) fall under the cap and are obliged
E\ODZWRVHWDWDUJHWVXEPLWDÀYH\HDUUHGXFWLRQSODQDQGDQDQQXDOSURJUHVVUHSRUW$ERXW
1 400 such facilities or sites (about 1% of the total
LQ7RN\R FRPHXQGHUWKHFDSDFFRXQWLQJIRU
about 20% of the total CO2 emissions in Tokyo
(or 13 million tons CO2). This amount represents
about 40% of the total CO2 emitted by the commercial and industrial sectors. The commercial
and industral sectors together contribute about

45% of total GHG emissions or 47% of total energy-related CO2 emissions in Tokyo. Small and
medium-sized facilities are not subject to the
cap but companies or businesses with multiple
EXLOGLQJVHDFKRIZKLFKDUHEHORZNOSURYLVLRQ EXW FROOHFWLYHO\ H[FHHG   NO DUH UHTXLUHG WR VXEPLW DQ DQQXDO HQHUJ\ HIÀFLHQF\
SODQZKLFKLVPDGHSXEOLF
The allocation of emissions for facilities follows
WKH JUDQGIDWKHU PHWKRG $FFRUGLQJO\ WKH WRtal emission allowance is 94% of the base year
emissions (implying a 6% reduction) multiplied
by the compliance period (5 years). The base
year emission is an average emission of any
three desired years within the period 2002-2007.
There are separate provisions for new entrants.
Facilities in which energy consumption falls below the 1 500 kl threshold for three consecutive
years are allowed to exit the scheme. The tarJHW RI WKLV VFKHPH LV ÀQDO HQHUJ\ XVHUV WKHUHIRUH &22 emissions from electricity generators
are attributed to the facilities. TMG aims to promote CO2 reduction from power plants through
a separate measure called the Energy and EnYLURQPHQWDO3ODQ$À[HGHPLVVLRQIDFWRULVXVHG
in the scheme in order to avoid complications
such as the stoppage of nuclear power plants
by TEPCO (Tokyo Electric Power Company)
(similar to the British Government’s Carbon Reduction Commitment (CRC) Scheme). Facilities
are also required to verify emissions through liFHQVHG SULYDWH DXGLW ÀUPV ,Q -XO\  7RN\R
established (a) Guidelines for calculating GHG
emissions for facilities under the cap (b) Guidelines for verifying GHG emissions for registered
YHULÀFDWLRQDJHQFLHVDQG F *XLGHOLQHVIRUDSplying procedures for acquiring the status of a
YHULÀFDWLRQDJHQF\
$FFRUGLQJWRWKHVFKHPHWKHÀUVWFRPSOLDQFH
period (Fiscal Year (FY) 2010-2014) aims to reduce emissions by 6% from base year values
DPRQJVW WKH FDSSHG VHFWRUV ÀQDOO\ UHDFKLQJ
17% by the end of second compliance period
(FY 2015-2020). Facilities are allowed to ‘bank’
the surplus within a given compliance period
but are not allowed to ‘borrow’ in the current

223

Chapter 1 to last.indd 223

2011/06/20 06:06:50 PM

TOWARDS A LOW CARBON CITY: FOCUS ON DURBAN

compliance period from the following compliDQFH SHULRG ,Q FDVH RI QRQFRPSOLDQFH D
ÀQHRI\HQFRXSOHGZLWKDQDGGLWLRQDO
reduction obligation beyond the shortfall is imposed and the facilities are publicly disclosed
:%E70* 
The scheme aims to trade within Tokyo but also
RIIHUVWKUHHW\SHVRIÁH[LELOLW\)LUVWWKHIDFLOLWLHV
are allowed to buy credits from small/medium
facilities inside Tokyo which are not part of the
cap but are carrying out voluntary emission reGXFWLRQ WREHYHULÀHGE\DWKLUGSDUW\ 6HFRQG
the provisions for applying for credits from large
facilities outside Tokyo are being developed
with some purchase restrictions. Those large facilities having base year emissions less than 150
000 tCO2DUHFRYHUHGLQWKLVÁH[LELOLW\DQGEX\HUV
can only buy up to one-third of the base year
HPLVVLRQV 7KLUG WKH XVH RI 5HQHZDEOH (QHUJ\
&HUWLÀFDWHVRI-DSDQLVDOORZHG7KHVFKHPHDOVR
provides measures to protect against a surge in
WUDGLQJSULFHWKURXJK5HQHZDEOH(QHUJ\&HUWLÀcates and other measures such as the banking
RIHQYLURQPHQWDOEHQHÀWVIURP70*·VVXEVLGLHV
to 40 000 households for solar applications in a
Solar Bank and selling them in the form of Green
(OHFWULFLW\ KHDW &HUWLÀFDWHV 70* 
The roots of Tokyo’s Cap and Trade go back to
early 2000 when it amended the ordinance for
mandatory emissions reporting for large emitters. This allowed TMG to collect a large amount
RI LQIRUPDWLRQ WR PDNH HYLGHQFHEDVHG DQDOyses and to argue reasonably to support the
mechanism. Coverage of only CO2DQGVLPSOH
fuel consumption-based calculation for CO2
helped. TMG initiated Cap and Trade deliberations and the voluntary scheme in parallel in
2002. The inability to achieve the desired results
in the voluntary scheme also convinced the
Cap and Trade proponents to argue for mandatory emissions trading. Intensive public disFXVVLRQVVWDNHKROGHUFRQVXOWDWLRQVDSSURSULDWH
legal frameworks and a focus on large scale
emitters are major reasons that it was possible to
LPSOHPHQWWKHPHFKDQLVP :%F 7RN\R·V
initiative is likely to have enormous impact and
LQÁXHQFH,WKRXVHVRIOLVWHGFRPSDQLHVRQ
the Tokyo Stock Exchange; its activities account
IRURI-DSDQ·V*'3DQG7RN\RLVWKHVHDWRI
-DSDQ·VQDWLRQDOJRYHUQPHQW7KHLQÁXHQFHZLOO
H[WHQGEH\RQG-DSDQEHFDXVHLWLVDÀUVWVXFK

city-wide mechanism and is different from the
European Union-Emission Trading System (EUETS) or Regional Greenhouse Gas Initiative in
WKH8QLWHG6WDWHVIRUFRYHULQJODUJHVFDOHRIÀFH
buildings. The British Government introduced a
Carbon Reduction Commitment (CRC) which is
similar to that of Tokyo’s in that it also covers the
commercial sector.
:KLOHWKHUHFHQW&DSDQG7UDGH3URJUDPPH
has become the cornerstone of Tokyo’s GHG
SROLF\ 7RN\R·V *+* SROLFLHV KDYH VSDQQHG
over a decade. It launched a two-stage information campaign titled campaign entitled the
´6WRS *OREDO :DUPLQJ &DPSDLJQµ LQ  ,Q
ODWH  D QXPEHU RI NH\ LGHDV IRU IXWXUH FOLmate policies were envisioned:
y Making CO2 cuts mandatory for business
RSHUDWLRQVLQFOXGLQJWKHLURIÀFHIDFLOLWLHV
y 6WUHQJWKHQLQJVWDQGDUGVIRUHQHUJ\HIÀFLHQcy for new buildings.
y Creating a system to fully inform consumers
RILQIRUPDWLRQRQHQHUJ\HIÀFLHQF\
y Strengthening measures to curb CO2 emisVLRQVIURPURDGWUDIÀF
y Promoting a shift to renewable energy.
y Promoting measures to tackle the heat
island effect as part of urban planning.
%HWZHHQ  70* ODXQFKHG 3KDVH  RI
LWVWKUHH\HDUYROXQWDU\VFKHPH,QWKLVVFKHPH
DSDUW IURP WKH PDQGDWRU\ HPLVVLRQ UHSRUWLQJ
the facilities set emission-reductions voluntarily
and implemented the three-year emissions
UHGXFWLRQ SODQ ,Q  3KDVH  RI WKH YROuntary scheme made public announcements
of reduction plans and their evaluation. The
less-than desired outcomes from the voluntary
scheme gave impetus to the mandatory Cap
and Trade scheme.
)RUORZFDUERQXUEDQGHYHORSPHQWDUDQJHRI
policies are in place in Tokyo. The Tokyo Green
Building Programme requires new buildings to be
high performance. This programme was started
in 2002 and further enhanced for standards and
coverage in 2005 and 2008 respectively. It reTXLUHVQHZEXLOGLQJVZLWKDÁRRUDUHDRI
m2 or larger to submit an environmental performance-rating document. The rating elements
DUH FRPSRVHG RI HQHUJ\ UHVRXUFHVPDWHULDOV
XVH QDWXUDO HQYLURQPHQW DQG KHDW LVODQG PLWL-
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JDWLRQ,QDGGLWLRQWKHEXLOGLQJRZQHUVDUHUHquired to pursue sustainable design according
WR70*JXLGHOLQHVDQGUDWHGUHVXOWVDQGSXEOLcised on a public disclosure system. About 1 500
buildings were under this programme by early
 70* ,QDGGLWLRQWRWKH*UHHQ%XLOGLQJ 3URJUDPPH 70* KDV PDGH ORZ FDUERQ D
SUHUHTXLVLWHIRUODUJHXUEDQGHYHORSPHQWZLWK
VWDQGDUGV RQ LQVXODWLRQ DQG HQHUJ\ HIÀFLHQF\
in building equipment. A separate TMG Green
Labeling Programme for Condominiums requires the developers of large condominiums
to display environmental performance labeling
(with three stars) for sales. A new District Energy
3URJUDPPHIRUHIÀFLHQWXVHKDVUHFHQWO\EHHQ
established in Tokyo.
-DSDQ·V QDWLRQDO SODQ IRU WKH LQWURGXFWLRQ RI
renewable energy outlines a ten-fold increase
LQ VRODU SRZHU FDSDFLW\ E\   *:  DQG
reaching a renewable energy-use share of 20%
RI WRWDO GHPDQG DQG D  WLPHV FDSDFLW\ LQFUHDVHE\ *:  5(1 7KHQDtional administration has not focused on other
UHQHZDEOH HQHUJ\ LQGXVWULHV DV PXFK DV VRODU
making the photovoltaic (PV) industry the most
DGYDQFHG UHQHZDEOH HQHUJ\ VHFWRU LQ -DSDQ
,QWKLVFRQWH[WPRVWRIWKHODUJHFLWLHVLQ-DSDQ
are taking action to reach that target39. From
 70* VWDUWHG D VXEVLG\ V\VWHP IRU VRODU
HQHUJ\HTXLSPHQW%HWZHHQ
households installed solar energy facilities in Tokyo40. The system provides a subsidy of 300 000
\HQIRUDN:SKRWRYROWDLFV\VWHP\HQ
for a 6m2VRODUKHDWV\VWHPDQG\HQIRU
a 4m2 solar hot water supplier. A marked distinction of the TMG programme from the national
VXEVLG\ VFKHPH ,PSOHPHQWHG E\ WKH -DSDQ
3KRWRYROWDLF (QHUJ\ $VVRFLDWLRQ DW WKH -DSDQ
Photovoltaic Centre)41 are the prolonged application period for Tokyo city subsidies and the
larger amount of funding available.
In order to reduce CO2 emissions from transSRUWDWLRQ WKH 70* SURJUDPPH LQFOXGHV WKH
promotion of the use of low fuel consumption
YHKLFOHVUHGXFHGIXHOFRQVXPSWLRQWKURXJKLPSURYLQJ DYHUDJH WUDYHOOLQJ VSHHG WKH SURPR39
40
41
42
43
44

45

WLRQ RI HFRGULYLQJ DQG YHKLFXODU WUDIÀF PDQagement.
Yokohama, Japan
<RNRKDPD &LW\ ZDV QRPLQDWHG DV RQH RI -Dpan’s Eco-Model Cities in 2008. It has a reduction target for GHG emissions per person of over
30% by 2025 (4.02 t-CO2/person) and over 60%
by 2050 (2.30 t-CO2/person) from 2004 levels
(5.74 t-CO2/person)42 . The largest GHG emissions
sources (2005 data) are the household and the
WUDQVSRUW VHFWRUV HDFK DFFRXQWLQJ IRU DERXW
RIWKHHPLVVLRQVIROORZHGE\WKHHQHUJ\
 FRPPHUFLDO  LQGXVWULDO  DQG
ZDVWH  VHFWRUV:KLOHLQGXVWULDOVHFWRU*+*
HPLVVLRQV KDYH GHFUHDVHG E\ FRPSDULVRQ
emissions from households and commercial
buildings have risen by about 40% and 80% respectively in the 1990-2005 period. This growth
needs to be curtailed and GHG reductions in all
sectors are essential. A detailed action plan has
EHHQ GHYLVHG ZKLFK LGHQWLÀHV  )< DV
an initial action period where reduction in CO2
will be nominal but prepares the city for large
future reductions in CO243. Notwithstanding the
fact that Yokohama’s plan covers all major secWRUV LQFOXGLQJWUDQVSRUWDQGRWKHUV LWVFOLPDWH
SROLF\KLQJHVRQKRXVHKROGVDERXWRIÀFes from the commercial sector and the renewDEOHHQHUJ\VHFWRU(QHUJ\HIÀFLHQF\LPSURYHments in commercial buildings and households
are aimed to be achieved through support of
energy-saving products (such as energy labels
DQG FDPSDLJQV  SURPRWLQJ HQHUJ\VDYLQJ
economic activities at all 110 000 companies44
JUDQWLQJ HFRQRPLF LQFHQWLYHV VXFK DV ORZHU
property taxes for Comprehensive Assessment
6\VWHPIRU%XLOW(QYLURQPHQW(IÀFLHQF\ &$6%(( 
FHUWLÀHG KRXVHV45 LPSOHPHQWLQJ SURYLVLRQV IRU
all buildings over 2 000 m2 surface area to be
designed as low carbon buildings. The transport
sector aims to reduce emissions through encouraging the use and improvement of public
DQGQRQPRWRULVHGWUDQVSRUWV\VWHPVUHVWULFWLQJ
DXWRPRELOHV HQWHULQJ VSHFLÀF DUHDV DQG KLJK
FKDUJHV IRU SDUNLQJ HFRGULYLQJ FDPSDLJQV
DQGWKHSURPRWLRQRIIXHOHIÀFLHQWDQGHOHFWULF
YHKLFOHV ORZLQWHUHVWORDQVORZHUSURSHUW\WD[HV

http://www.re-policy.jp
http://www2.kankyo.metro.tokyo.jp/kikaku/renewables/index.html
http://www.j-pec.or.jp/
http://www.city.yokohama.jp/me/kankyou/ondan/plan/codo30/leaf_english.pdf;
http://www.city.yokohama.jp/me/kankyou/ondan/plan/codo30/pdf/honpen.pdf
This includes re-enforcement of the Climate Change Prevention Measure Planning System for all companies with large emissions and enabling voluntary participation by
small and medium size companies (advisory services).
CASBEE is a system that makes comprehensive environmental burden evaluations of buildings taking into consideration factors such as energy efficiency, recycling ca
pacity or room qualities.
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where property is used for charging electric vehiFOHVHWF ,WDLPVWRLQFUHDVHWKHFRQVXPSWLRQRI
renewable energy ten-fold by 2025 from the 2004
OHYHOIURP 3- LQWR 3- E\
 ,Q WKH IXWXUH UHQHZDEOH HQHUJ\ SRUWIROLR
solar power is expected to contribute 66% (44%
IRUHOHFWULFLW\DQGIRUKHDWLQJ ELRPDVV
with other sources making up the remaining 23%
in Yokohama’s plan. These are to be achieved
through a number of policy measures. Some of
the notable ones are: demonstration and implementation at municipal buildings46 H[SDQVLRQ
of the existing subsidy system on renewable energy for domestic and commercial building apSOLFDWLRQVÀ[HGSULFHSXUFKDVHV\VWHPPDQGDtory regulatory system of information provision
WRKRXVLQJFXVWRPHUVPDQGDWRU\H[DPLQDWLRQ
and mandatory renewable energy integration
in new houses. Yokohama’s 2010 residential
subsidy programme for rooftop solar power installations has offered subsidies to 2 000 houses
DW   \HQN: LQVWDOOHG DSSUR[LPDWHO\ 86
  ZLWK D PD[LPXP RI   \HQ VXEVLG\
7KLVLVLQDGGLWLRQWRDQDWLRQDOVXEVLG\LIWKH\ÀW
into the national programme’s criteria. Subsidies
are also offered for solar heating systems and
larger rooftop installations for public institutions.
Kyoto, Japan
Kyoto has 1.5 million inhabitants and 50 million
visitors annually. It has set its GHG emissions mitigation targets at 40% reduction by 2030 and 60%
by 2050 from 1990 levels. The GHG emissions of
Kyoto in 1990 were 7.72 million tons CO2e. They
peaked in 1996 at just over 8 million tons and
declined to 6.93 million tons in 2008. The city’s
2010 GHG emissions’ reduction target of 6.95
million tons CO2H  UHGXFWLRQ WDUJHW  ZDV
DFKLHYHG :KHWKHU WKLV LV D VXVWDLQDEOH UHGXFtion remains to be seen because the emissions
SURÀOH RI .\RWR VKRZV WKDW WKH  WDUJHW ZDV
UHDFKHG EHIRUH LQ WKH  ²  SHULRG \HW
WKHORZHUOHYHOVZHUHQRWVXVWDLQHG .\RWR
.\RWR 
.\RWR·V SDVW HPLVVLRQ SURÀOH VKRZV WKDW WKH LQdustrial sector’s contribution has declined in
relative (27% to 16%) as well as in absolute terms
(1.96 Mt to 1.07 Mt CO2) in 1990-2006 but the
commercial and household sectors have grown
VLJQLÀFDQWO\ .\RWR   7KH KRXVHKROG VHFtor has grown from 21.4% to 29.7% (1.55 million
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tCO2 to 1.89 million tCO2) and the commercial
sector from 20.9% to 26.7% (1.52 million tCO2 to
1.76 million tCO2 7KXVWKHFRUQHUVWRQHVRIWKH
new target aimed at 2030 and 2050 are low
FDUERQ EXLOGLQJV SHGHVWULDQFHQWHUHG XUEDQ
SODQQLQJ XVH RI ORFDO PDWHULDOV DQG FKDQJHV
to prevailing lifestyle. Kyoto’s plan requires large
businesses to submit their carbon emission inventories and plans for abating emissions every
WKUHH\HDUV$WSUHVHQWEXVLQHVVHVDUHFDWegorised into one of the following categories:
D  HQHUJ\ SURGXFHUV XVLQJ HQHUJ\ LQ WHUPV RI
crude oil equivalents of more than 1 500 kl; b)
WUDQVSRUWHUVRZQLQJPRUHWKDQWUXFNVEXVHVRUUDLOZD\FDUVRUPRUHWKDQWD[LVF RWKHUVHPLWWLQJPRUHWKDQWRQV&22 annually.
7KH*+*LQYHQWRU\UHSRUWVDQGSODQVRIHDFK
of these businesses are publicly disclosed on the
city government’s web-page.
6LPLODUO\WR<RNRKDPDDQGRWKHU-DSDQHVHFLWLHVWKHEXLOGLQJVHFWRUKDVEHHQWDFNOHGE\WKH
&$6%(( UDWLQJ V\VWHP ,Q WKLV UHVSHFW RQH RI
the key criteria is the energy performance. In
Kyoto’s plan Local has been the catch phrase;
&$6%(( .\RWR EXLOGLQJ FHUWLÀFDWLRQ IRU .\RWR
includes considerations related to the use of
locally-produced material to aid energy-saving
and create enduring structures (e.g. the use of
locally-produced timber). For the household
VHFWRU .\RWR·V SODQ HQYLVLRQV WKH H[SDQVLRQ
of renewable energy by encouraging solar PV
LQVWDOODWLRQ IRUUHVLGHQWLDO XVH ,Q  VXEVLGLHV
RI   \HQ SHU N: DSSUR[LPDWHO\ 86  
ZHUH PDGH DYDLODEOH IRU .\RWR FLW\ UHVLGHQWV
ZKRFRXOGDOVREHQHÀWIURPDQDWLRQDOJUDQWXS
WR D PD[LPXP RI   \HQ SHU N: IRU LQVWDOODWLRQV OHVV WKDQ N: 7KH VXEVLG\ VFKHPH LQ
Kyoto aims to reduce GHG emissions by 59 400
tons of CO2 by 2030 through the expansion of
VRODU 39 ,Q .\RWR·V SODQ FRPSDFW DQG SXEOLF
are two keywords. Its thrusts are on those urban
planning policies that aim to reduce the numEHU RI FDUV LQ WKH VWUHHW 7KXV HFRFRPPXWLQJ
RI ORFDO JRYHUQPHQW HPSOR\HHV ZLGHU VLGHZDONV VSHFLDO SXEOLF WUDQVSRUW ODQHV UHVWULFWLRQ
RI YHKLFOH DFFHVV WR QDUURZ VWUHHWV ELRGLHVHO
RSHUDWHGFLW\EXVHVLQIUDVWUXFWXUHIRUUHFKDUJing electric vehicle (EV) batteries and the use of
IXHOHIÀFLHQW YHKLFOHV DUH WKH NH\ FRPSRQHQWV
of GHG mitigation plan.

The CO2 emissions of municipal government is 4% of Yokohama’s total as of now.
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Kitakyushu, Japan
Kitakyushu is an industrial city and was recently
selected for the model city programme of the
national government. Kitakyushu’s target is to
reduce GHGs by the order of 30% by 2030 and
E\IURPWKHEDVHOLQH,QWKH
FLW\HPLWWHGDERXW0WRI*+*V8QOLNH7RN\RRU.\RWR.LWDN\XVKXLVDQLQGXVWULDOFLW\DQG
thus 66% of the total GHG emissions originate
IURPWKHLQGXVWULDOVHFWRU7KHVKDUHRIWUDQVSRUW
FRPPHUFLDO KRXVHKROG DQG ZDVWH VHFWRUV DUH
DQGUHVSHFWLYHO\
The target of Kitakyushu is to reduce emissions
IURP LQGXVWULDO DFWLYLWLHV E\  IURP WUDQVSRUW
E\  IURP WKH FRPPHUFLDO VHFWRU E\ 
IURPKRXVHKROGVE\DQGDOORWKHUHPLVVLRQV
by 26% from 2005 levels by 2050.
The Kitakyushu Action Plan focuses primarily
RQ XUEDQ SODQQLQJ HQHUJ\ LQGXVWU\ DQG WKH
FRPPXQLW\ /LNH RWKHU -DSDQHVH FLWLHV LW SULmarily uses the CASBEE system to address the
building sector. In line with national promotion
SODQVJUHDWHUXVHRIVRODU39LQKRXVHKROGVDQG
public facilities are envisaged through subsidy
programmes and new energy sources such as
waste heat from industrial plants will be utilised.
7R UHGXFH HPLVVLRQV DW D FRPPXQLW\ OHYHO WKH
SODQ DLPV WR SURPRWH HIÀFLHQW DQG GXUDEOH
housing to be developed together with public transportation. Kitakyushu aims to enable a
JUHDWHUXVHRIIXHOFHOOVHOHFWULFFDUVDQGSXEOLF
electric bicycles in the city’s transport system.
Seoul, South Korea
Seoul is a key city in terms of the climate change
agenda. South Korea is an Organisation for Economic Co-operation and Development (OECD)
member and is likely to come under an emissions reduction obligation in the post-Kyoto regime. The City of Seoul has developed an ambitious Master Plan to reduce GHGs to 40% by
2030 from the 1990 levels. Since buildings and
transport account for 90% of total GHGs in Seoul
and only 0.4% of the power consumed is selfJHQHUDWHG6HRXO·VORZFDUERQSROLFLHVIRFXVHV
RQHQHUJ\HIÀFLHQF\UHQHZDEOHHQHUJ\ WRLQcrease the renewable portfolio in energy supply
LQWHUQDOO\  DQG HQHUJ\ VDYLQJV LQ WKH WUDQVSRUW
and building sectors. The plan mainly aims at in-
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FUHDVLQJ UHQHZDEOH HQHUJ\ VXSSO\ E\  DQ
energy consumption reduction of 20% from 2000
levels and creating one million additional green
jobs by promoting 10 major Green Technologies
such as hydrogen fuel cells by 2030. The Plan of
Seoul envisions transforming the existing 10 000
buildings larger than 2 000 m2 into green buildLQJV E\  PDNLQJ LW PDQGDWRU\ IRU DOO QHZ
EXLOGLQJV WR DFTXLUH JUHHQ EXLOGLQJ FHUWLÀFDWHV
by 2030; transforming all public transportation
LQWRJUHHQYHKLFOHVH[SDQGLQJSXEOLFWUDQVSRUWDWLRQULGHUVKLSUDWHWRE\DQGFUHDWing 207 km of bike-only lanes on main roads to
increasing the bike ridership rate to 10% by 2020.
,QWKH0DVWHU3ODQ6HRXOSODQVWRLQYHVW86
ELOOLRQ LQFOXGLQJ SULYDWH LQYHVWPHQW E\ 
The ten major Green Technologies selected by
the Seoul Metropolitan Government for promotion for carbon mitigation are: hydrogen fuel
FHOOV VRODU FHOOV ,7 HOHFWULFLW\ JUHHQ EXLOGLQJV
/('OLJKWLQJJUHHQ,7JUHHQFDUVXUEDQHQYLURQPHQWUHFRYHU\UHFRYHULQJZDVWHLQWRUHVRXUFHV
and climate change adaptation technology.
Seoul plans to invest around US$ 2 billion (an average of US$ 100 million annually) and US$ 200
PLOOLRQ SHU WHFKQRORJ\ LQ 5 ' E\ 47 . The
city’s climate adaptation plan aims to establish
DV\VWHPRIYXOQHUDELOLW\DVVHVVPHQWSUHYHQWLYH
DGDSWDWLRQUHVWRUDWLRQRIVWUHDPVDQLQWHQVLYHPDQDJHPHQWRIFRQWDJLRXVGLVHDVHVKHDW
ZDYHV FOLPDWHUHODWHG GDPDJHV ZDWHU VKRUWages and ecosystem disruptions.
Chinese cities
Climate change is not a priority on the policy
DJHQGDIRU&KLQHVHFLWLHV+RZHYHUORFDOSULRULWLHVVXFKDVHQHUJ\HIÀFLHQF\LPSURYHPHQWDQG
local pollution reduction are linked to the national and worldwide climate policy agendas.
&RQVHTXHQWO\ &KLQHVH FLWLHV RIWHQ UDWLRQDOLVH
DQGDGGUHVVFOLPDWHPLWLJDWLRQDVDFREHQHÀW
as a result of these priority local agendas. The
12th National Plan is expected to be more proactive than the 11th Plan (1996-2010) in terms of
LWV FOLPDWH DQG HQHUJ\ HIÀFLHQF\ DJHQGD DQG
LW KDV WKH SRWHQWLDO WR VWLPXODWH D QHZ ZDYH
with Chinese cities tackling climate and energyUHODWHG LVVXHV :KHWKHU FLWLHV PHUHO\ IROORZ WKH
national government’s plan and guidance or
formulate additional ambitious agendas and
plans is yet to be seen.

http://www.c40cities.org/docs/ccap-seoul-131109.pdf.
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,QWKHSDVWDIHZFLWLHVVXFKDV6KDQJKDL%HLMLQJ
and Baoding have shown considerable interest
LQWKH:RUOG:LOGOLIH)XQG·V ::)·V /RZ&DUERQ
City Initiative (LCCI) in China48. Shanghai took
SDUWLQWKHLQLWLDWLYHWRDGGUHVVHQHUJ\HIÀFLHQF\ LVVXHV LQ ODUJH FRPPHUFLDO EXLOGLQJV PDLQO\
WKURXJK GHPRQVWUDWLRQ SURMHFWV UHVHDUFK DQG
SXEOLFDZDUHQHVV%DRGLQJFLW\DVDSDUWRIWKH
::),QLWLDWLYHDLPHGWRSURPRWHLWVVRODULQGXVtries through better networking and information
VKDULQJHQFRXUDJLQJLQYHVWPHQWDQGRWKHUVXSSRUWLQJ DFWLYLWLHV 6HSDUDWHO\ %HLMLQJ 6KDQJKDL
and other cities addressed or rationalised their
actions on climate through activities related to
SROOXWLRQUHGXFWLRQHFRQRPLFVWUXFWXUHDGMXVWPHQW FOHDQ FRDO WHFKQRORJ\ RU OHVV FRDO UHOLDQFH LQ XUEDQ DUHDV DQG LQGXVWULHV LPSURYLQJ
SXEOLFWUDQVSRUWDWLRQDQGRWKHUDUHDVRIHQHUJ\
management. Beijing initiated a massive subVLG\V\VWHPIRUHIÀFLHQWOLJKWLQJKHDWLQJV\VWHPV
and public transport in the 10th and 11th FiveYear Plans. In the 11th)LYH<HDU3ODQ6KDQJKDL
envisioned a target of wind-driven energy genHUDWLRQ RI  0: DQG VRODU SKRWRYROWDLF
JHQHUDWLRQRI0:E\PDNLQJLWVUHQHZable energy share 0.5% in its energy portfolio (Li
et al ,IHQHUJ\LQWHQVLW\WDUJHWVDUH
DFKLHYHG 6KDQJKDL ZLOO GHFUHDVH WKH HQHUJ\
intensity from 0.88 tCO2-/10 000 yuan in 2005 to
0.70 tCO2-e/10 000 yuan in 2010 and the energy intensity of the industrial sector by 35% and
that of the tertiary sector by 15%. Although such
measures in Chinese cities are not primarily for
FOLPDWHFKDQJHPLWLJDWLRQDQGLQUHDOLW\FLWLHV·
CO2 emissions are increasing dramatically given
WKHKLJKUDWHRIHFRQRPLFJURZWKWKH\DUHDQG
will lead to a dampening of the CO2 emission
JURZWK,QDGGLWLRQHQFRXUDJHGE\HFRQRPLF
VXUSOXVHV WKH HQWKXVLDVP WR EXLOG PRGHO FLWLHV
GRHV H[LVW LQ &KLQD DV UHÁHFWHG E\ DPELWLRXV
plans for Dontang city near Shanghai and a recent attempt to build an 8.8 sq km Turpan City
in northwest China (in Xinjiang) as a national
model for green city development by the National Development and Reform Commission
and the National Energy Administration49.
China made commitments during COP-15 to
reduce the CO2 intensity of its economy by

40-45% by 2020 from 2005 levels. Studies have
shown that urban areas contribute to 85% of
China’s energy-related CO2 emissions and its
35 key large cities with 18% of the population
contribute to 41% of energy-related CO2 emisVLRQV 'KDNDO,($ &KLQD·VQDWLRQDO
approach is built around dampening its carbon
SURÀOH UDWKHU WKDQ DEVROXWH UHGXFWLRQ ZLWK LWV
target focusing on the carbon intensity of the
economy rather than GHG emissions. China already has a target of reducing energy intensity
of the economy by 20% in the 11th Five-Year Plan
(2006-2010). Cities are an integral part of this reduction. Big cities are setting their own similar
targets to comply with the 11th Five-Year Plan as
it has been passed-down from central governPHQW )XUWKHU WKH DELOLW\ RI FLW\ DQG SURYLQFLDO
heads to meet energy intensity targets is an indicator of their performance evaluation. To meet
WKH FOLPDWH WDUJHW &KLQD LV OLNHO\ WR H[SDQG
and consolidate the current approach in its 12th
Five-Year Plan (2011-2015) with nationally bindLQJWDUJHWV,IWKDWKDSSHQVLWZLOOVHUYHDVDNH\
tool to make provinces and cities comply. Some
FLWLHVLQ&KLQDVXFKDV%DRGLQJDUHDOUHDG\DFtive in developing a low carbon city and a low
carbon economy through massive promotion
and use of solar energy industries and renewable energy. China’s national climate change
WDUJHWZKLFKLQFOXGHVGRZQVFDOLQJRILWVLPSOHmentation to lower tier governments such as citLHVLVPRWLYDWHGLPSOLFLWO\E\DIHZNH\IDFWRUV
vizLPSURYLQJHQHUJ\VHFXULW\LPSURYLQJHQHUJ\
HIÀFLHQF\PDNLQJDOHDSLQWKHUHQHZDEOHHQergy industry and curtailing local pollution.
Bangkok, Thailand
Bangkok (refers to the Bangkok Metropolitan
$GPLQLVWUDWLRQ XQOHVV RWKHUZLVH VWDWHG  KDV
9% of the country’s population and emits 26%
of the nation’s CO2 emissions from energy-use
'KDNDO   7KH FLW\ KDV EHHQ HQWKXVLDVWLcally involved with many international partners
in debating low carbon city development. It
XQYHLOHGWKH%0$$FWLRQ3ODQRQ*OREDO:DUPLQJ 0LWLJDWLRQ ² LQ  RXWOLQHG VHYeral initiatives and set a target of reducing business-as-usual GHGs in 2012 by 15%50. The GHG
inventory that the city presented in its action

48

WWF’s LCCI focus was on (a) supporting the research and the implementation of policies which contribute to low carbon development (b) supporting capacity building
on energy efficiency and renewable energy, and supporting demonstration projects (c) promoting energy efficient technology transfer and cooperation between
China and developed countries (d) exploring new finance and investment instruments and sustainable trade opportunities for energy efficiency and renewable energy
industry, and (e) improving public awareness on climate change.

49

http://news.xinhuanet.com/english2010/china/2010-05/11/c_13288735.htm.

50

BMA Action Plan on Global Warming Mitigation 2007 – 2012, Bangkok Metropolitan Government, 2007.
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SODQLVGLIÀFXOWWRXQGHUVWDQGDQGSHUKDSVQRW
comprehensively prepared51 EXW LW RXWOLQHV ÀYH
initiatives that are reported to have potential to
reduce GHG emissions to 20% below the business-as-usual (BAU) scenario by 2012 (equates
to 8.7% below 2005 by 2012). They are (a) exSDQGLQJ WKH PDVV WUDQVLW UDLO V\VWHP LPSURYLQJ
the current bus system and bus rapid transit
V\VWHP URDG QHWZRUN DQG WUDIÀF  DERXW 
million tCO2e/year reductions from BAU in 2012
(b) promoting the use of gasohol and biodiesel
l- about 0.61 million tCO2e/year reductions from
%$8 LQ  F  LPSURYLQJ EXLOGLQJ HQHUJ\ HIÀFLHQF\LQPXQLFLSDODQGFRPPHUFLDOEXLOGLQJV
and reducing electricity consumption through
various conservation campaigns - 2.25 million
tCO2e/yr reduction from BAU in 2012 (c) waste
and wastewater management - 0.46 million
tCO2HUHGXFWLRQDQG G H[SDQGLQJSDUNDUHDV
to increase carbon absorption - 1 million tCO2e
absorption.

XWLOLVDWLRQ RI  PLOOLRQ FRPSDFW ÁXRUHVFHQFH
lamps (CFLs) by 2012 is sought in the Plan and it
aims to promote the Star-rating of all electrical
equipments through a systematic campaign. In
UHFHQW\HDUVWRLPSURYHSXEOLFWUDQVSRUWDQGWR
WDFNOH DLU SROOXWLRQ 'HOKL PDVVLYHO\ H[SDQGHG
the rail-based metro system as a back-bone
of public transportation and it also introduced
Compressed Natural Gas (CNG) vehicles into
the public transport system on a massive scale.
An expansion of the metro to 150 km and to
have 12 000 buses by 2012 are targets of Delhi’s
plan (Delhi 2009). The ability of CNG vehicles
WR PLWLJDWH FOLPDWH FKDQJH KRZHYHU FDQ EH
contested but other targets such as substantially
LQFUHDVLQJURDGWD[RQFDUVSURPRWLQJELRIXHOV
(10% in fossil fuel) and tax concessions for clean
vehicles will be likely to have positive effects in
'HOKLLILPSOHPHQWHG&XUUHQWO\WZRFRDOSODQWV
RI  0: LQ WRWDO SURYLGH HOHFWULFLW\ WR 'HOKL
(the rests is imported) and the plan aims to disband or switch to natural gas by 2014 or earlier.

Delhi, India
Delhi (Government of National Capital Territory
RI'HOKL EHFDPHWKHÀUVWFLW\LQ,QGLDWRXQYHLO
a plan to tackle climate change in NovemEHU7KHSODQRIÀFLDOO\NQRZQDV&OLPDWH
Change Agenda for Delhi 2009-12 outlines 65
agenda points for actions in various sectors52
that the local government intends to underWDNHLQWKHFRPLQJ\HDUV 62( 7KHSODQ
closely follows the Prime Minister’s National Action Plan for Climate Change. The actions are
largely organised under national missions (exFHSW +LPDOD\DQ (FRV\VWHP DQG $JULFXOWXUH
QDPHO\ D  VRODU PLVVLRQ E  HQHUJ\ HIÀFLHQF\
mission (c) sustainable habitat including public
WUDQVSRUW G JUHHQ,QGLD H ZDWHUPLVVLRQDQG
(f) strategic knowledge for climate change.
The Delhi plan aims to increase the use of solar
energy through subsidies and mandatory programmes53 for solar thermal applications and
employing photovoltaic applications in government areas and schools54. A mandatory energy
conservation building code is a cornerstone of
WKHHQHUJ\HIÀFLHQF\LPSURYHPHQWVLQJRYHUQment buildings and all new construction projects applied for Environmental Clearance. The

,Q,QGLDWKHQDWLRQDOJRYHUQPHQWFRPPLWWHGWR
reduce the emisssions intensity of the economy
by 20 to 25 % by 2020 from the 2005 levels during COP-15 in Copenhagen. India formulated a
1DWLRQDO &OLPDWH &KDQJH $FWLRQ 3ODQ LQ -XQH
7KHSODQLGHQWLÀHVHLJKWFRUH1DWLRQDO0LVsions running through to 2017 and formulates
climate change actions in accordance with
economic growth and developmental needs
DQG PD[LPLVHV FREHQHÀWV RI FOLPDWH FKDQJH
and development. A number of these missions
address urban areas for mitigating carbon.
They include the promotion of solar technologies in urban areas (Solar Mission) and reducing energy consumption through demand-side
management programmes in the municipality
DQGEXLOGLQJV (QKDQFHG(QHUJ\(IÀFLHQF\0LVsion). The National Mission on Sustainable HabiWDWDLPVWRSURPRWHHQHUJ\HIÀFLHQF\DVDFRUH
component of urban planning and address
key urban sectors such as Energy Conservation
%XLOGLQJ&RGHVXUEDQZDVWHPDQDJHPHQWDQG
UHF\FOLQJDXWRPRWLYHIXHOHFRQRP\VWDQGDUGV
and using pricing measures to encourage the
SXUFKDVH RI HIÀFLHQW YHKLFOHV DQG LQFHQWLYHV
for the use of public transportation55.

51

52
53

54
55

The Action Plan reports 42.75 Mt-CO2e GHG emissions from Bangkok. The reporting disaggregates emissions (electricity 34%, transport 50%, waste 3% and others 13%)
but it does not produce details based on well-established definitions (either IPCC inventory or traditionally used in energy analyses such as by sector and fuel
type) prompting to some confusion whether accounting of emission is sound. The reported BAU emissions in 2012 are 48.7 MtCO2e.
This includes water, waste, forestry, buildings, lighting, energy, renewable energy, and transport sectors.
This includes, Rs 6000 (about 130 US$) subsidy per consumer on 100 Litre Per Day (LPD) capacity for domestic applications and Rs 60,000 (about 1,300 US$)
subsidy for 1,000 LPD for non-commercial institutions; notification for mandatory use of solar water heating in hotels and hospitals was issued in 2008.04.21 (Vide no
F.DTL/2010/F-13/2008/EO/EE&REM/77).
Such as Civic Center, zonal offices, hospitals, staff quarters, etc.
For details see web-site of Prime Minister of India at http://pmindia.nic.in/climate_change.htm.
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Indonesia
Indonesia has recently announced a target to
reduce GHG emissions by 26 % by 2020 from
business-as-usual levels. It formulated a National
Action Plan addressing Climate Change in NoYHPEHUWKDWDIÀUPVWKDWWKHGHYHORSPHQW

56

SURJUDPPH VKRXOG ÀUPO\ WDUJHW WKH UHGXFWLRQ
of GHG emissions and energy intensity of economic growth; the plan does not address cities
directly but a number of links to cities can be
made56.

The plan on mitigation addresses industry sector and energy sector. The energy sector envisions increasing share of renewable into energy mix, promoting geothermal
and employing CCS. For details see: http://dna-cdm.menlh.go.id
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appendix 5 - climate change initiatives in european cities
Introduction
This report demonstrates various ways in which
18 selected European capital cities have utilised
YDULRXV RSSRUWXQLWLHV FDSDFLWLHV DQG FDSDELOLties available to them in tackling the threats and
risks posed by global climate change. This information was sourced in September 2010. In all
FDVHV WKH RIÀFLDO ZHEVLWHV RI WKH FLW\ FRXQFLOV
were searched in order to identify information
and policies that are reported by the authority.
Some of the cities featured in this report are part
of the C40 Cities Climate Leadership Group. A
standard set of headings is used to present information on each city. This includes broad areas
in which actions can be taken by the cities in
WDFNOLQJFOLPDWHFKDQJH:KHUHQRLQIRUPDWLRQ
LVSUHVHQWHGXQGHUDKHDGLQJWKLVLQGLFDWHVWKDW
the information is not available in English on the
website.
Amsterdam, Netherlands
Amsterdam is the capital city of The Netherlands.
:LWKDSRSXODWLRQRIDSSUR[LPDWHO\
SHRSOH LW LV WKH ODUJHVW FLW\ LQ 7KH 1HWKHUODQGV
The city is run by a City Council and a College of
Aldermen. The Council comprises elected representatives with responsibility for setting the policy
of the municipality and monitoring the Board of
Mayor and Aldermen. It is the highest authorLW\DQGLVUHVSRQVLEOHIRUDOOLPSRUWDQWGHFLVLRQV
and setting the city’s annual budget.
,Q)HEUXDU\WKHFLW\H[HFXWLYHHVWDEOLVKHG
the New Amsterdam Climate as a formal framework of cooperation between various stakeholders who will play leading roles in the city’s
climate policy. The New Amsterdam Climate is
PDGHXSRIFLWL]HQVEXVLQHVVHVDQGLQVWLWXWLRQV
that understand the necessity of taking action
and identifying opportunities created by these
measures. It provides a platform where parties
VKDUHNQRZOHGJHPDSRXWVWUDWHJLHVDQGSUHVent annual CO2 reports.
Information sources
y New Amsterdam Climate Report: http://
www.nieuwamsterdamsklimaat.nl/report
y The Amsterdam Declaration on Global Change:

http://www.essp.org/index.php?id=41
y Business Green news article : http://www.
businessgreen.com/business-green/
news/2258051/amsterdam-offers-loans-electric
Baseline targets and dates
y Reducing the city’s CO2 emissions by 40% by
2025 (compared to 1990).
Institutional and regulatory capacity
y 7KH$PVWHUGDP&OLPDWH2IÀFH
Mitigation actions
Building re-design and construction
y The municipality aims to set a good example
by operating in a CO2-neutral fashion by
2015
y The report ‘Building Blocks for the Amsterdam CO2 Reduction Programme’ published
LQRXWOLQHGZKDWWKHHPLVVLRQOHYHOVZLOO
EHLQLQWKH¶EXVLQHVVDVXVXDO·VFHQDULR ZLWKRXWDGGLWLRQDOSROLF\ DQGZKDW
measures are available to reduce this.
y The report also contains a proposal to measure the progress in reducing emissions.
y The energy performance norm for newly
built houses has increased.
y A newly built house uses 70% less gas for
heating than the average existing house.
y %HJLQQLQJLQ$PVWHUGDPZLOOEXLOG
KRXVLQJXQLWVDWPDMRUORFDWLRQVLQ
of newly built houses will be climate neutral
DQGE\RIQHZO\EXLOWKRXVHVZLOO
be climate neutral.
y The increase in gas consumption would
be cut in half and electricity consumption
would decline by 30%.
y Housing associations are building climateneutral houses and bringing existing houses
to that level during renovation.
Energy
y Amsterdam City Executive has decided 20%
of the energy requirements in the city will be
from sustainable sources generated within
the municipality.
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y Reduced energy demand could increase
the share of sustainable energy to 30%.
y Possibilities to make the roof area of Amsterdam available to solar power companies
for commercial exploitation by solar power
FRPSDQLHVWRLQVWDOOVRODUSDQHOVWKLQÀOP39
solar boilers and solar-oriented buildings are
being considered.
y 1HZ$PVWHUGDP&OLPDWHLQFRRSHUDWLRQ
ZLWKWKH0LQLVWU\RI(FRQRPLF$IIDLUVÀQDQFLHUVDQGWKHHQHUJ\VHFWRUZLVKWRLPSOHment a large-scale roll-out of solar photovoltaic systems in the built environment.
y Installation of new wind turbines at various
locations in the city.
y Amsterdam is already using biomass from
municipal waste and sewage sludge to generate sustainable heat and electricity.
y The electricity generation for the trams and
WKHPHWURWDNHVSODFHDWWKH:DVWHDQG
(QHUJ\&RPSDQ\ZKHUHVOLJKWO\PRUHWKDQ
half of the incinerated waste from non-fossil
origin can be considered to be biomass.
y 37% of the households are already using
HOHFWULFLW\IURPVXVWDLQDEOHVRXUFHVFRPpared with the national average of 33%.
Transport planning
y 3LORWVWXGLHVLQLWLDWLYHVDQGSURMHFWVWKDWZLOO
lead to cleaner mobility such as electric
VFRRWHUVWXNWXNVDQGWRXUERDWVRSHUDWLQJ
on hydrogen.
y The Action Plan for Goods Transport and the
Priority for a Healthy City programme have
the objective of improving the air quality in
Amsterdam.
y An environmental zone for heavy vehicles
will restrict the most polluting ones with the
aim of reducing the emissions of heavy commercial vehicles by 15%.
y :DWHUQHWUHFHQWO\EHJDQJHQHUDWLQJELRJDV
from wastewater treatment plants to supply
JUHHQIXHOIRUWKHPXQLFLSDOYHKLFOHÁHHW
y The municipality is consulting with TCA about
the possibilities of using cleaner taxis to reduce air pollution and CO2 emissions.
y Municipal parking policy has become more
VWULQJHQWDQGPRELOLW\PRUHH[SHQVLYHWR
encourage people to start sharing cars.
y The city Council has set a target of 200 000
battery-driven vehicles on Amsterdam’s
roads by 2040.

y ,Q)HEUXDU\$PVWHUGDP&LW\([HFXtives announced plans for a new €3m fund
designed to offer grants to businesses that
replace their conventional vehicles with
electric ones.
y Grants of between €15 000 and €45 000 per
vehicle will be made available to cover
up to 50% of the additional costs of buying
electric vehicles compared with conventional alternatives.
y Grants of up to €250 000 will be on offer to
EXVLQHVVHVWKDWFRPPLWWREX\LQJÁHHWVRI
electric vehicles or more.
y Allocation of reserved parking spaces for
electric vehicles and the installation of 45
FKDUJLQJVWDWLRQVULVLQJWRFKDUJHSRLQWV
by 2012.
y Drivers of electric vehicles will be able to
subscribe to the network through a website
and will receive a smart card that allows
them to charge their car at any charging
station.
y Reduced fee and priority for electric car
owners when applying for residents’ parking
permits.
Local economic activities
y (VWDEOLVKD&OLPDWH)XQGZKLFKRIIHUVÀQDQcial support to highly promising initiatives in
energy savings and sustainable energy by
means of loans or surety bonds.
y In addition to start-up capital from the City
RI$PVWHUGDPWKLVIXQG ZKLFKLVSDUWO\
revolving) could possibly be supplemented
if participants in the climate programme
invest their carbon offsets in the fund.
y A pilot study has been planned where seOHFWHGVKRSVZLOOXVHDQHQHUJ\HIÀFLHQWDLU
curtain.
y Cooperation between the municipality and
KRWHOVPXVHXPVFDIpVDQGUHVWDXUDQWVDQG
tour boat operators focusing on the transport of goods and the removal of waste
using environmentally friendly vessels on the
canals of the inner city.
Information and communication
y Yearly monitoring of the current situation
by determining how much CO2 the city has
emitted.
y Collection of as much information as possible about CO2 emissions that have been
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avoided due to the various measures.
y Development of a model which will be
supplied with information about energy-use
LQWKHIROORZLQJVHFWRUVEXLOWHQYLURQPHQW
WUDIÀFDQGWUDQVSRUWEXVLQHVVHVDQGWKHFLW\
organisation itself.
y Engagement and information dissemination to the public on the New Amsterdam
&OLPDWHWKURXJKWKH&OLPDWH7DEOH&OLPDWH
&DIpVDQGWKHDWUHDQGHGXFDWLRQIRU
schools.
y ,QDPDMRUFDPSDLJQZDVODXQFKHGLQ
cooperation with energy suppliers to encourage private parties as well as companies to
switch to green electricity.

Energy
y Participated in the international “Earth
Hour” initiative by switching off the lights on
/\FDEHWWXV+LOODW$WKHQV&LW\+DOORQ.RW]LD
Square and in tens of municipal buildings
throughout the city.
y The City is investigating the use of natural
gas to meet the energy demands of municipal buildings.

Athens, Greece
The City of Athens is the capital of Greece with
an approximate population of 3 million. The city
is run by a Municipal Authority headed by a
Mayor. Based on the information available on
LWVZHEVLWHWKH&LW\RI$WKHQVGRHVQRWKDYHD
VSHFLÀF VWUDWHJ\ IRU WDFNOLQJ FOLPDWH FKDQJH
+RZHYHUWKHDXWKRULW\FRQVLGHUVWKHSUHVHUYDWLRQRIDKHDOWK\VXVWDLQDEOHHQYLURQPHQWDVD
key priority.

Waste Management
y 5HVLGHQWVDUHREOLJHGERWKFROOHFWLYHO\DQG
LQGLYLGXDOO\WRPDNHDFRQVFLRXVHIIRUWWR
keep the city clean and present a desirable
image of Athens.

Information sources
y 7KH&LW\RI$WKHQV:HEVLWHKWWSZZZFLW\Rfathens.gr
Baseline targets and dates
1RLGHQWLÀDEOHGDWDLQ(QJOLVK
Institutional and regulatory capacity
y 7KH*UHHQHU\&KDUWHULQYROYHVWKHFRGLÀFDtion of basic principles and policy directions
which will change the Athens of today to
DQ$WKHQVZKLFKLVPRUHPRGHUQIXQFWLRQDO
and environmentally-friendly.
y It creates a base and an institutional framework for the creation of a new relationship
between citizens of Athens and the city.
Mitigation actions
Building re-design and construction
y The Municipal Authority aims for new municipal buildings to be designed in accordance
with bioclimatic planning principles and to
incorporate photovoltaic systems.

Land-use planning:
y 7ZLQ XUEDQ UHJHQHUDWLRQ SURMHFW LQFOXGHV
the reduction in total area of construction by
66 000 m2 and an increase in the amount of
greenery by 30 000 m2.

Information and communication
y Athens is participating in an international
awareness-raising effort concerning climate
FKDQJHDQGHQHUJ\HIÀFLHQF\ZKLFKKDV
both a symbolic and substantive character.
Berlin, Germany
Berlin is the national capital of Germany and its
ODUJHVWFLW\ZLWKLQKDELWDQWV DVRI'Hcember 2007). It is also one of the country’s 16
federal states (Länder). Berlin is governed by the
6HQDWHZKLFKFRQVLVWVRIWKH*RYHUQLQJ0D\RU
and no more than eight Senators. The House of
5HSUHVHQWDWLYHV HOHFWV WKH *RYHUQLQJ 0D\RU
who appoints the other members of the Senate.
The Governing Mayor determines the general
JXLGHOLQHV RI JRYHUQPHQW SROLF\ ZKLFK PXVW
EHDSSURYHGE\WKH+RXVHRI5HSUHVHQWDWLYHV
and monitors their observance by the Members
of the Senate.
One focus of the environmental and energy
policy of the Berlin Senate is climate change.
Berlin’s current climate protection programme
2006-2010 aims to contribute to the achievement of climate policy objectives by measures
RIVXVWDLQDEOHHQHUJ\HQHUJ\FRQVHUYDWLRQDQG
HIÀFLHQF\ ,W FRQWDLQV JRDOV DQG PHDVXUHV IRU
VDYLQJHQHUJ\IRUHQYLURQPHQWDOSURWHFWLRQDQG
sustainable development of energy sources.
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Information sources
y The National Energy Programme 2006-2010:
the climate change programme in Berlin:
http://www.berlin.de/sen/umwelt/klimaschutz/landesenergieprogramm/
y Energy Saving Partnership: http://www.c40ciWLHVRUJEHVWSUDFWLFHVEXLOGLQJVEHUOLQBHIILciency.jsp
Baseline targets and dates
y To reduce CO2 emissions by more than 40 %
by 2020 compared to 1990.
y $VDPHPEHURIWKH&OLPDWH$OOLDQFH%HUOLQ
has also committed to a halving of per
capita emissions by 2030.
Institutional and regulatory capacity
y The State Energy Programme (LEP) 2006-2010
ZDVDGRSWHGE\WKH%HUOLQ6HQDWHRQ-XO\
2006.
Mitigation actions
Building re-design and construction
y The City of Berlin in partnership with Berlin
Energy Agency (BEA) developed the “Berlin
Energy Saving Partnership” (ESP) which offers
HIÀFLHQWUHIXUELVKPHQWRISXEOLFDQGSULYDWH
buildings with the advantage of relieving
the owner of the building of any investment
costs.
y EXLOGLQJVKDYHEHHQXSJUDGHGGHlivering CO2-reductions of nearly 64 000 t/a
(average saving of CO2-emissions of 27.3% in
relation to the baseline scenario).
y Total guaranteed cost savings of about
€ 10.5 m or 26% of usual energy costs (baseline) were realized.
y Public school renovation programmes.
Energy
y 7KHUHGXFWLRQRIÀQDOHQHUJ\FRQVXPSWLRQLQ
%HUOLQDQGIXUWKHUHQHUJ\HIÀFLHQF\LPSURYHments.
y 'RXEOLQJWKHVKDUHRIUHQHZDEOHHQHUJLHV
particularly through the development of
solar heating.
y Energy management and energy partnerships in the public service.
y Expansion of combined heat and power
systems.

y Promoting solar energy-use.
y Climate change agreements with Berlin business enterprises.
y 7DUJHWVSHFLÀFFDPSDLJQVDQGLQIRUPDWLRQ
VHUYLFHVVXFKDVWKH%HUOLQ,PSXOVHSURgramme.
Land-use planning
y Promoting research and innovation for
energy conservation and use of renewable
energies for sustainable urban development.
Transport planning
y No increase in transport energy consumption.
Local economic activities
y Exploiting positive economic effects through
investments in energy saving and rational
XVHRIHQHUJ\HVSHFLDOO\LQWKHSXEOLFDQG
private building sectors and in manufacturLQJDQGFRPPHUFLDOVHFWRUVZLWKWKHDGGHG
EHQHÀWRIPDLQWDLQLQJDQGFUHDWLQJMREV
y Economic development for the development and production of innovative environmental and energy technologies.
Information and communication
y The integration of social and economic acWRUVSDUWLFXODUO\WKURXJKWDUJHWHGPDUNHWLQJ
power.
y (VWDEOLVKDQGSURPRWHQHWZRUNVIRUEXVLQHVV
education and research in support of knowledge and experience.
Bern, Switzerland
The city of Bern is the federal capital of Switzerland
and also the capital of the Canton of Bern. The city
has a population of approximately 120 000 peoSOHZKLOHWKHPHWURSROLWDQDUHDKDVDSRSXODtion of up to 660 000 people. The city is run by a
ORFDO&RXQFLOZKLFKLVUHVSRQVLEOHIRUJRYHUQLQJ
planning and acts as the executive body on
behalf of the city.
7KH&RXQFLOLQFOXGHVWKH0D\RUDQGÀYHPHPbers who are elected every four years by the
voters. The City of Bern published an Energy
Strategy 2006-2015 as the policy framework for
SURPRWLQJHIIHFWLYHXVHRIHQHUJ\VXVWDLQDEOH
energy supply and renewable energy sources.
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+RZHYHUWKLVGRFXPHQWLVQRWDYDLODEOHLQ(QJOLVK KHQFH WKH PHDVXUHV RXWOLQHG KHUH ZHUH
REWDLQHGRQO\IURPWKH&LW\RI%HUQRIÀFLDOZHEsite.
Information sources
y The City of Bern website: http://www.bern.
FKOHEHQBLQBEHUQ
y (QHUJ\6WUDWHJ\WKH&LW\RI
%HUQKWWSZZZEHUQFKOHEHQBLQBEHUQ
sicherheit/umweltschutz/energie/bernlebenslage.2006-09-21.8260622339
y Canton Bern website: http://www.bve.
be.ch/bve/de/index/umwelt/umwelt/klima.
html
Baseline targets and dates
y 5HGXFHFRQVXPSWLRQRIIRVVLOHQHUJ\ RLO
natural gas) and CO2 emissions by 10%.
Institutional and regulatory capacity
y The Environmental Protection Agency is
UHVSRQVLEOHIRUFOHDQDLUFOHDQZDWHUOHVV
noise and sustainable development in environmental and energy sectors in the city of
Bern.
y The Energy Division is responsible for drawing
up the targets for implementing the energy
strategy.
Mitigation actions
y Increase in annual electricity production
from renewable sources (excluding water)
E\*:K
Building re-design and construction
y Provide energy consulting services to owners
of apartment buildings.
y Reduction in fossil fuel consumption in cityowned buildings.
y Stabilisation of the power consumption of
the city-owned buildings at the level of 2004.
Energy
y Consumption of energy from renewable
VRXUFHVVXFKDVK\GURVRODUDQGELRPDVV
should be promoted.
y Increase in annual heat generation from
UHQHZDEOHVRXUFHVE\*:K

Transport planning
y Reducing CO2 emissions from city-owned vehicles.
y Reduction in private motor vehicles.
Information and communication
y Provides information through concrete
projects and their contribution to reducing
dependence on non-renewable energy
sources.
Brussels, Belgium
The City of Brussels is the constitutional capital of Belgium and part of the Brussels-Capital
Region which comprises 19 municipalities. The
metropolitan area has a population of over 1.8
PLOOLRQPDNLQJLWWKHODUJHVWPHWURSROLWDQDUHD
in Belgium. The city is governed by an assemEO\RIHOHFWHGUHSUHVHQWDWLYHVWKHFLW\&RXQFLO
DQG DQ H[HFXWLYH WKH &ROOHJH RI 0D\RU DQG
Aldermen. The city Council consists of elected
representatives and is responsible for making all
decisions of municipal interest. The College of
Mayor and Aldermen ensures the execution of
the decisions of the council and oversees the
daily management of the municipality.
Information sources
y City of Brussels website: http://www.brussels.be
y Brussels-Capital Region website: http://
www.ibgebim.be/Templates/Home.
aspx?langtype=2060
Very little information is available in English.
Baseline targets and dates
y No information found.
Institutional and regulatory capacity
The environment is a subject managed by
WKH %UXVVHOV &DSLWDO5HJLRQ KRZHYHU WKH &LW\
of Brussels plays an active role in this domain
through the Eco-Advice Unit.
Mitigation actions
Building re-design and construction
y New requirements for minimum energy efÀFLHQF\DQGUHGXFLQJWKHLPSDFWRIWKHVH
facilities on the environment.
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Copenhagen, Denmark
Copenhagen is the capital of Denmark with
over 1.1 million inhabitants. The City Council
consists of 55 members elected for a period of
four years. The Council is the city’s supreme political body. It is divided into seven committees
ZLWK YDULRXV UHVSRQVLELOLWLHV LQFOXGLQJ HQHUJ\
DQG HQYLURQPHQW ,Q  WKH PXQLFLSDOLW\ RI
Copenhagen published the Climate Plan which
RXWOLQHGDPELWLRXVWDUJHWVDORQJZLWKVSHFLÀF
LQLWLDWLYHVIRUUHGXFLQJLWVFDUERQHPLVVLRQVLQÀYH
years. The Climate Plan’s goals are an extension
RI WKH PXQLFLSDOLW\·V RWKHU JRDOV LQ WUDQVSRUW
KRXVLQJ DQG FRQVWUXFWLRQ KHDOWK HGXFDWLRQ
social activities and culture. It aims at making
&RSHQKDJHQWKHÀUVWFDUERQQHXWUDOFDSLWDOLQ
the world.
Information sources
y The City of Copenhagen website: http://
www.kk.dk/english.aspx
y Copenhagen Climate Plan: http://www.
c40cities.org/docs/ccap-copenhagen-030709.pdf
y C40 Cities Climate Leadership Group website: http://www.c40cities.org/bestpractices/
HQHUJ\FRSHQKDJHQBKHDWMVS
Baseline targets and dates
y 20% reduction from 2 500 000 tons to 2 000 000
tons CO2 between 2005 and 2015.
Institutional and regulatory capacity
y The Municipality of Copenhagen.
y The Technical and Environmental Committee administers the city’s activities within
ORFDOSODQQLQJXUEDQUHQHZDOHQYLURQPHQWDODQGFRQVWUXFWLRQDUHDVDVZHOODVZLWKLQ
other technical areas.
Mitigation actions
Building re-design and construction
y Aims to achieve 10% of its total CO2
(equivalent to 50 000 tons) reduction by
2015 through construction and renovation
projects.
y 3ODFHGDFOLPDWHIRFXVRQDOOUHQRYDWLRQ
maintenance and management of municipal buildings.
y All buildings that the municipality rents must

meet energy conservation criteria.
y Established an energy fund so that savings
IURPFOLPDWHXSJUDGLQJFDQÀQDQFHXScoming projects.
y %XLOGLQJRZQHUVUHQWHUVFUDIWZRUNHUVDQG
consultants receive targeted training on CO2
reduction opportunities.
y Inhabitants and businesses gain perspective on their building’s heat losses via the
”hotmapping” function on the municipality’s
homepage.
y Started a dialogue with businesses about
energy conservation measures and the sigQLÀFDQWHFRQRPLFEHQHÀWVWKHVHEULQJ
y Opened dialogue with the national and
regional governments about undertaking
energy upgrades of their buildings in Copenhagen.
y Contribute towards establishing and developing solar cell solutions through partnerships and a heightened information campaign.
Energy
y Aims to meet 75% (equivalent to 375 000
tons) of the combined CO2 emissions reduction through the energy grid by 2015.
y 97% of Copenhagen city heating is already
supplied by a system which captures waste
heat from electricity production - normally
released into the sea – and channels it back
WKURXJKSLSHVLQWRSHRSOHV·KRPHVVDYLQJ
an equivalent of 665 000 tons CO2.
y Renewable energy is also supplied by Horns
5HY2IIVKRUH:LQG)DUPZLWKZLQGWXUELQHVDQGDWRWDOFDSDFLW\RI0:
y :LOOZRUNWREXLOGQHZZLQGPLOOVZKLFKGHOLYHU
the equivalent of the entire municipal government’s electricity use.
y Development of LED technologies and
VZLWFKLQJWRPRUHHQHUJ\HIÀFLHQWIRUVWUHHW
lighting thereby cutting energy-use in half.
Land-use planning
y 1% of its total CO2 (5 000 tons) reduction In
2015 through city development.
y Promoting an integrated city less dependent
on transport.
y Climate change is integral to sustainability
planning in all city development projects.
y All new city development areas are desig-
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nated low energy areas with stringent lowenergy standards.
y Enforce compliance with low energy requirements.
Waste Management
y &RSHQKDJHQ·V´:DVWH3ODQµLVDGHtailed plan to reduce waste and improve
management over the period of 2005-08.
y 2QO\RIZDVWHJRHVLQWRODQGÀOO
y Innovative and adaptive approaches to
waste management - waste drop off points
DUHORFDODQGKDYHÁH[LEOHKRXUVRIRSHUDWLRQ
y The system has reduced CO2 emissions by
40 000 tons CO2 and generated 1 000 000
0:KRIDGGLWLRQDOHQHUJ\³HQRXJKWR
SRZHUKRPHVDQQXDOO\³E\WXUQLQJ
waste to energy.
y 7KH:DVWH3ODQLVUHYLVHGHYHU\IRXU\HDUV
and covers a twelve-year period to ensure
ÁH[LELOLW\LQSXWIURPEXVLQHVVHVDQGWKHFRPPXQLW\DQGORQJWHUPVROXWLRQV
Transport planning
y Over 36% of the city’s population cycle to
work every day saving approximately 90 000
tons of CO2 emissions per year.
y :LOOPHHWRILWVWRWDO&22 reductions (50 000
tons) via the transport sector.
y Investment in public transport to ensure
FRPIRUWUHOLDELOLW\PLQLPDOWUDYHOWLPHVDQG
smooth linkages between the different public transportation systems.
y Bus companies are required to reduce bus
CO2 emissions by 25%.
y Lobby the national government for the right
to introduce road pricing and designation
of environment zones in dense downtown
areas where only environmentally friendly
cars and trucks are allowed.
y 5HURXWLQJWUDIÀFDZD\IURPVKRSSLQJVWUHHWV
and parking restrictions to create the incentive for alternatives to automobile transport.
y Intelligent transport systems to optimise
WUDIÀFVLJQDOVWRWKHEHQHÀWRIELF\FOLVWVDQG
busses. GPS-transmitted parking opportunities reduce congestion from drivers searching for a parking space.
y Provision of refuelling stations and free
parking to users of electrical and hydrogen
powered vehicles.

y 7KHPXQLFLSDOLW\·VYHKLFOHÁHHWLVFRQYHUWHG
to hydrogen-powered and electrical cars.
Local economic activities
y Industries are encouraged and supported in
reducing their CO2 emissions.
y Business and academia combine forces to
develop proposals for CO2 reductions and
economic development in an innovative
think-tank.
Adaptation actions
y The municipality of Copenhagen will develop a climate adaptation plan to ensure that
the city is ready for the weather expected
from climate change.
y Develop various ways of draining water from
big downpours – and applying these methods throughout the city.
y $GGLWLRQDOJUHHQDUHDVSRFNHWSDUNVJUHHQ
roofs and green walls which slow rainfall runRIIWKXVUHGXFLQJWKHULVNRIÁRRGLQJ
y More buildings using alternatives to air conGLWLRQLQJXQLWVVXFKDVVXQVKDGHVLPSURYHG
ventilation and insulation.
y 6DIHJXDUGLQJDJDLQVWÁRRGLQJDQGULVLQJ
sea-levels.
y Develop a comprehensive climate adaptation strategy.
Information and communication
y Aims to meet 4% of the total CO2 (equivalent
of 20 000 tons) reduction goal in 2015 by
engaging residents of Copenhagen.
y Partnerships and publicity focus on more
HIIHFWLYHFDUXVH²FDUVKDULQJFDUSRROLQJ
and climate friendly driving techniques.
y Climate knowledge on the internet – deEDWHLQVSLUDWLRQDQGVSHFLÀFDFWLRQVIRU
residents of Copenhagen.
y Climate consultants provide advice on
GRPHVWLFHOHFWULFLW\DQGKHDWFRQVHUYDWLRQ
transport options and waste segregation.
y The new virtual climate science centre
makes Copenhagen a leader in climate edXFDWLRQRIFKLOGUHQDQG\RXWKDQGLVKHOSLQJ
to create a new generation of climate-wise
Copenhageners.
y &OLPDWHSDUWQHUVKLSVQHWZRUNVROXWLRQVDQG
scope for innovation in private enterprises
link business development to climate action.
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y The municipality sharpens focus on energy
HIÀFLHQF\LQDOOLWVSURFXUHPHQWHIIRUWV

each year the strategy will be reviewed and updated.

Dublin, Ireland
Dublin is the capital of the Republic of Ireland.
The city region had a population of 1 187 176
million people in 2006. This is projected to rise
by up to 250 000 by 2013 and 440 000 by 2021.
The city is governed by an elected city Council which is responsible for making decisions in
NH\ DUHDV VXFK DV HQHUJ\ SODQQLQJ WUDQVSRUW
waste management and biodiversity. The Climate Change Strategy for Dublin City 2008ZKLFKZDVSUHSDUHGE\WKH(QYLURQPHQW
and Engineering Strategic Policy Committee
in association with City of Dublin Energy ManDJHPHQW$JHQF\ZDVDGRSWHGE\'XEOLQFLW\
council in May 2008. The Strategy builds on exLVWLQJ HQYLURQPHQWDO SROLFLHV ZKLOVW UHFRJQLVLQJ
the potential implications of climate change as
one of the key drivers of change within our community. It commits to implementing a range of
measures across key areas.

Mitigation actions

Information sources
y Dublin City website: http://www.dublincity.
ie/YourCouncil/CouncilPublications/DocuPHQWVFOLPDWHFKDQJH/2:B(1*SGI
Baseline targets and dates
y Carry out an economic analysis of the cost
of (a) stabilising Dublin’s total CO2 emissions
at present levels and (b) reduction of CO2
HPLVVLRQVE\SHU\HDUDVSDUWRIWKH$Ftion Plan on Energy for Dublin.
y Set an overall average target of minus 3%
per year reduction in total energy end-use
IRUWKH&RXQFLO·VRZQRSHUDWLRQVJLYLQJDWRWDOUHGXFWLRQRIE\LQOLQHZLWKWKH
national targets and exceeding the requirements of the EU Energy End-use and Energy
Services Directive.
Institutional and regulatory capacity
The Climate Change Strategy for Dublin City is in
accordance with the National Climate Change
Strategy and with other agencies and State Departments. Close co-operation with all the local
authorities in the Dublin Region is envisaged.
The strategy will cover the years 2008-2012 in
WKH VKRUWWHUP EXW DOVR WDNHV LQWR DFFRXQW D
medium-term view to 2020 and beyond. Once

Building re-design and construction
y Reduce the energy consumption across all
Council-owned social housing and within its
own facilities through education and refurbishment.
y $VDSDUWRIWKH(QHUJ\$FWLRQ3ODQGHWDLOHG
audits of Dublin City Council’s buildings will
be carried out. In the audits opportunities
IRUHQHUJ\HIÀFLHQF\DQGXVHRIUHQHZDEOH
energy will be delivered.
y Promote the use of solar thermal panels in
both private and public housing.
y Carry out a pilot demonstration project for
Passive House Standard Housing in one of
the new Social Housing schemes.
y Target and promote a carbon neutral Sustainable Communities demonstration project
LQHDFKRIWKHÀYHFLW\DUHDV
y Promote overall sustainability in developments.
Energy
y Map areas that can be served by the proposed district-heating network to be used
by planners and for inclusion in the next City
Development Plan.
y 'HYHORSSXEOLVKDQGGLVVHPLQDWHWHFKQLFDO
and operational guidelines for district heating in Dublin to inform both planners and
developers to ensure compatibility between
different schemes.
y Continue to pioneer and promote best
practice in renewable energy through the
Council’s own projects and operations.
y Switch to renewable energy for municipality’s own electricity supply as far as is practical within the established procurement
process.
y Make sure that the development of a district
heating system is not dependent on the
SODQQHGZDVWHLQFLQHUDWLRQSODQWEXWZLOO
take place with or without the plant.
y ,QVWDOOHQHUJ\HIÀFLHQWRXWGRRUDQGLQGRRU
OLJKWLQJDQGFRQYHUWDOOWUDIÀFOLJKWVWR/('V
ZKLFKDUHPXFKPRUHHQHUJ\HIÀFLHQWWKDQ
conventional light bulbs.
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y $SSRLQWDQ(QHUJ\&RQVHUYDWLRQ2IÀFHUWR
drive forward energy conservation throughout the City Council through an ‘Action at
:RUN·W\SHSURJUDPPH
y Nominate a staff member as an Energy
/LDLVRQ2IÀFHULQHDFKGHSDUWPHQWWRHQVXUH
WKDWEHVWSUDFWLFHVLQHQHUJ\HIÀFLHQF\DUH
DGRSWHGDQGWKDWWKH¶$FWLRQDW:RUN·SURgramme is implemented.
y ,QÁXHQFHSULYDWHEXLOGHUVWRLPSURYHWKH
design standards of new buildings through
the variation of the Dublin City Development
Plan 2006-2011.
y Introduce requirements demanding highest
energy saving standards in planning permissions for alterations of existing buildings.
Land-use planning
y Promote overall sustainability in developments.
y Develop a more consolidated city as far as
possible.
y Take sustainable transport aspects into
consideration when planning new housing
areas.
y Facilitate the location of park and ride sites
in new areas adjacent to good public transport.
y Thoroughly evaluate the environmental
aspects before giving planning permission
IRUVKRSSLQJFHQWUHVVSHFLÀFDOO\H[DPLQLQJ
carbon miles for goods sold and proximity of
the centres to their customers.
y :DONLQJURXWHVZLWKLQDQGEHWZHHQWKHFHQWUHVRQWKHQRUWKDQGVRXWKVLGHRIWKH/LIIH\
in order to enhance and strengthen the
centre of Dublin and promote walking.
Waste Management
y 8QGHULWVQHZJUHHQSURFXUHPHQWJXLGHOLQHV
make demands regarding packaging and
other waste related issues when procuring
VXSSOLHVHWF
y Continue to expand the resources for
awareness and educational staff and
FDPSDLJQVVSHFLÀFDOO\WDUJHWHGDWZDVWH
SUHYHQWLRQDWWKHKRXVHKROGVFKRRODQG
business level.
y Maintain the support of existing community
reuse schemes through educational and
ÀQDQFLDOVXSSRUWDQGVXSSRUWWKHGHYHORSment of new initiatives.

y Meet the 59% recycling target by 2013 and
make Dublin a leading recycling region in Europe.
y Monitor the development of new internal
markets for recyclables and actively consider the use of recyclable products in line with
the new green procurement guidelines.
y ,PSOHPHQWWKH&RPPHUFLDO:DVWH%\/DZV
to ensure that business and industry sourceVHSDUDWHVSHFLÀFUHF\FODEOHDQGRUJDQLF
waste generated on-site.
y Progress the delivery of the centralised
biological treatment facilities as swiftly as
possible.
y Implement a phased roll-out of the brown
bin across the city to be substantially completed by the end of 2008.
y (QVXUHWKDWODQGÀOOJDVFDSWXUHUDWHVRI
70-75% are achieved at the existing and
SURSRVHGODQGÀOOIDFLOLWLHVWRPLQLPLVHWKH
emissions.
y Optimise the routes travelled by the waste
collection vehicles.
Transport planning
y ,QÁXHQFHWKHLPSURYHPHQWRIWKHSXEOLF
transportation network.
y Extend and improve the cycling and walking
network.
y 160 kilometres of bicycle lanes have been
constructed in Dublin.
y :RUNDFWLYHO\WRLQFUHDVHWKHQXPEHURIWULSV
made by public transport and to reduce the
dependency on private car trips through
implementation of the Quality Bus Corridors
throughout Dublin.
y Start up the rental service Dublin City Bike.
y The use of the city centre by heavy goods
vehicles (HGVs) has been restricted with the
opening of the Dublin Port Tunnel and the
LQWURGXFWLRQRIWKHEDQRQD[OHYHKLFOHV
which has resulted in a reduction in HGVs of
between 85 and 94% in the city.
y Investment in an Intelligent Transport System
WKDWPDQDJHVWKHFLW\WUDIÀFLQGLIIHUHQW
ZD\VWRLQFUHDVHWKHHIÀFLHQF\DQGVDIHW\
and reduce the GHG emissions.
y OLJKWVFKDQJHGWRHQHUJ\HIÀFLHQW
/('VVDYLQJDSSUR[LPDWHO\WRQVRI&22
per year and by 2010 when the project is
complete 2 000 tons will be saved per year.
y 'XEOLQ&LW\&RXQFLO7UDIÀF'HSDUWPHQWDOVR
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uses solar power for all its 900 parking meters
throughout the city.
y Set up a licensing system for cooking oil from
food service establishments such as hotels
and restaurants to be used as biodiesel.
y Promote more research into renewable fuels
LQ'XEOLQ&LW\&RXQFLO·VÁHHWRIYHKLFOHV
Local economic activities
y ,QYHVWLJDWHQHZÀQDQFLDOVXSSRUWPHFKDQLVPVIRUGHOLYHULQJORFDODGYLFHJXLGHOLQHV
and information to building owners in order
to encourage refurbishment of the existing
EXLOGLQJVWRFN FRPPHUFLDODQGUHVLGHQWLDO 
as these services cannot be delivered at local level at zero cost.
y Develop a programme for small businesses
WRKHOSWKHPEHPRUHHQHUJ\HIÀFLHQWDV
96% of Dublin businesses are small and medium enterprises.
Adaptation actions
y Conduct an evaluation of the impacts and
threats of climate change on ongoing planning and development projects both from
the mitigation and adaptation perspectives.
y Maintain valuable mitigation habitats such
as wetlands and forested areas.
y Ensure continued stringent protection of
1DWXUDVLWHV FXUUHQWO\KHFWDUHV 
ZKLFKWRJHWKHUZLWKFRQQHFWLYLW\EHWZHHQ
them are essential to mitigate against the
effects of climate change.
y Create a network of corridors linking Natura
VLWHVWRHDFKRWKHUWRJUHHQDUHDVDQG
to Dublin City conservation areas. A cohesive network will allow the most resilient habitats and species to migrate and therefore it
would provide the source for shifting ranges
of habitats and species.
y Open up culverted streams and rivers. This is a
mechanism of creating a corridor for species
to move and adapt to changing climate.
y Use soft engineering options to reinforce
coastal defences. These allow for natural
and continued accretion of three Natura
2 000 sand dune habitats that occur in Dublin and also allows the coastline to continue
augmenting its natural defences against
rising sea-levels.
y Provide coastal defences to protect the
FRPPXQLW\DQGUHGXFHULVNRIÁRRGLQJ

y Ensure that any reclamation of estuary land
will be carried out in a sustainable manner.
y Ensure that there will be no removal of sand
from beaches.
y Ensure that all coastal defence measures
are assessed for environmental impacts.
y Track changes in phenology in the National
%RWDQLF*DUGHQV*ODVQHYLQDQGOLQNGDWD
with meteorological data and make the
results available within Dublin City Council.
y Initiate a project to survey present distribuWLRQVRILQGLFDWRUEXWWHUÁ\PRWKVSHFLHVDQG
track changes in distribution over time.
Information and communication
y Include good information in all planning
projects so that people are willing to live
LQQHZIRUPVRIKRXVLQJEHPRUHHQHUJ\
FRQVFLRXVFRQVHUYHZDWHUUHF\FOHDQGEH
PRUHOLWWHUFRQVFLRXVDQGXVHSXEOLFWUDQVport.
y Develop a marketing strategy to promote
cycling.
Helsinki, Finland
The City of Helsinki is the capital of Finland. It
had a total population of 576 632 in 2009. The
FLW\LVJRYHUQHGE\D&LW\&RXQFLOZKLFKPDNHV
WKHPRVWLPSRUWDQWÀQDQFLDOGHFLVLRQVDVZHOODV
those related to city administration. The Council
further vests their powers in other organs such as
WKH&LW\%RDUGYDULRXVFRPPLWWHHVDQGERDUGV
DQGLQGLYLGXDORIÀFLDOV7KHWKUHDWRIJOREDOFOLmate change and emergence of European
and national climate policies have in recent
\HDUV LQWURGXFHG D VLJQLÀFDQW QHZ FKDOOHQJH
to Helsinki’s overall planning and policy formulation.
Helsinki Metropolitan Area Council approved
a regional climate strategy in December 2007
ZKLFK GHÀQHV VSHFLÀF WDUJHWV DQG JXLGHOLQHV
IRU YDULRXV PXQLFLSDO IXQFWLRQV LQFOXGLQJ HQHUJ\ SURGXFWLRQ DQG XVH UHJLRQDO ODQG XVH
DQG WUDQVSRUW V\VWHP GHYHORSPHQW EXLOGLQJ
FRQVWUXFWLRQ DQG PDLQWHQDQFH ZDVWH PDQDJHPHQWUHFUHDWLRQDOVHUYLFHVHGXFDWLRQDQG
awareness-raising.
Information sources
y Environmental Sustainability Issues and Challenges in Helsinki 2010 Report: http://www.hel.
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ÀZSVZFPFRQQHFWGGD
bf4b956b8a55/Environmental+Sustainability+HVLWHBQHWWLLQSGI"02' $-3(5(6 &$&+(,' G
593d004298169a9779bf4b956b8a55
y C40 Cities Climate Leadership Group website: http://www.c40cities.org/bestpractices/
HQHUJ\KHOVLQNLBKHDWLQJMVS
Baseline targets and dates
y To reduce the CO2-emissions/per capita in
the whole Metropolitan Area by one-third by
EDVHGRQWKHOHYHO
y ,Q-DQXDU\WKH&LW\&RXQFLORI+HOVLQNL
adopted ambitious goals to reduce the
city’s total CO2HPLVVLRQVE\E\
based on the 1990 level.
y The city also adopted the goal to increase
the amount of renewable energy from 5% in
2007 to 20% by 2020 in the city’s energy supply (heat and electricity production).
y ,Q'HFHPEHU+HOVLQNLVLJQHGDQHQHUJ\
conservation agreement with the Ministry of
7UDGHDQG,QGXVWU\ZKLFKDLPVWRUHGXFH
energy-use by 9% between 2008–2016 in
city-owned buildings.
y ,QWKHFLW\DGRSWHGD&RYHQDQWRI
Mayors initiative to reduce the city’s greenhouse gas emissions by more than 20 % by
DQGWRLPSURYHWKHHQHUJ\HIÀFLHQF\
of the city by 20 % by 2020. Helsinki is preparing a sustainable energy action plan (SEAP)
WRIXOÀOWKHFRPPLWPHQW
y In 2010 Helsinki signed EUROCITIES Green
Digital Charter to decrease the ICT direct
carbon footprint by 30% by 2020 and deploy
ÀYHODUJHVFDOH,&7SLORWVEHIRUH
Institutional and regulatory capacity
y Environmental protection is a key aspect of
all activities of the City of Helsinki. The City’s
environmental oversight and expert agency
is the City of Helsinki Environment Centre.
Mitigation actions
Building re-design and construction
y A new challenge for Helsinki is to develop
HFRHIÀFLHQWKRXVLQJXQLWVLQWKHHDVWHUQ
gVWHUVXQGRPGLVWULFWZKLFKZLOODOVRSURYLGH
new possibilities to develop the utilisation of
solar and geothermal energy.

y Low-energy construction in both new construction and the renovation of buildings.
y Building regulations are planned to be tightened for city-owned plots to A-class in dwellLQJKRXVHV N:KP2IRUKHDWLQJFRROLQJ
DQGHOHFWULFLW\LQEORFNVRIÁDWV ZKLFKLV
similar to low-energy standards in Finland.
y )RUFLW\RZQHGVHUYLFHEXLOGLQJVORZHQHUJ\
renovation is being piloted and energy
HIÀFLHQWUHQRYDWLRQLQVWUXFWLRQVKDYHEHHQ
assigned.
y Residential buildings in Finland can get
²ÀQDQFLDOVXSSRUWIRUHQHUJ\HIÀFLHQW
renovation or for transferring the heating
system of buildings into district heating or
renewable energy.
y 7KHÀUVWUHVLGHQWLDODUHDZLWKORZHQHUJ\
EXLOGLQJFRGHVGHPDQGIRUUHQHZDEOH
energy and for timber construction (carbon
sink) has been planned for the Honkasuo
district.
y For the new large residential planning area
FDOOHGgVWHUVXQGRPORZHQHUJ\FRQVWUXFtion is being studied as well as the possibilities of using solar energy and local biomass
to provide a major part of the required
energy.
y 7KHÀUVWKRXVHKROGVDUHDEOHWRJHW
their hourly electricity consumption from the
Internet in 2010.
Energy
y (FRHIÀFLHQWKHDWLQJDQGFRROLQJLQ+HOVLQNL
reduces emissions in the city by 40% a year an average of 2.7 Mt CO2 annually.
y 7KH+HOVLQNLRZQHGHQHUJ\FRPSDQ\+HOVLQJLQ(QHUJLDZKLFKFDXVHVDERXWRIWKH
FLW\·V*+*HPLVVLRQVKDVUHFHQWO\SURGXFHG
a long-term development plan to reduce its
emissions.
y Include large offshore wind power plants in
WKH%DOWLF6HDDQGXVHZRRGEDVHGELRmass on a large scale to replace coal.
y Study the possibilities for carbon capture
and storage technologies.
y Helsingin Energia is providing its customers a real-time electricity monitoring option
through the installation of ‘smart’ meters in
every household by 2013.
Land-use planning
y A major objective of the City Council’s strategy
programme for 2009–2012 is to mitigate climate
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y

y

y

y

change with a compact city structure relying on a functional rail transport network.
The municipalities of the Helsinki metropolitan region are now starting to prepare a
combined master plan for the whole region
with a target of preventing urban sprawl.
&RPSDFWLRQDQGLQÀOOFRQVWUXFWLRQDUHSULmarily focused on under-utilised and brownÀHOGDUHDVZKHUHODQGXVHLVFKDQJHGWR
housing and services.
$ODUJHSDUWRIWKHFLW\·VFXUUHQWKDUERXU
industrial and storage areas in the inner city
DUHEHLQJFKDQJHGWRQHZKRXVLQJRIÀFH
and service areas and seaside parks.
All new residential areas will be functionally
connected with the rail transport network.
The network of bicycle lanes is being extended in all neighbourhoods.

Waste Management
y The top priority in the waste management
sector is waste prevention.
y The waste treatment centre in Espoo receives unsorted waste and separately
collected organic waste from over a million
LQKDELWDQWVDQGÀUPVLQWKH+HOVLQNL
metropolitan area.
y About 55% of household waste is recycled or
reused
y Compost made from organic waste is used
in landscaping.
y Helsinki Region Environmental Services
Authority (HSY) is planning to increase the
HIÀFLHQF\RIRUJDQLFZDVWHPDQDJHPHQW
by constructing a biogas digester to extract
biogas from the collected organic waste
before the composting process.
y Proposal for new incineration plant in 2014.
Transport planning
y The share of transport modes in Helsinki is
such that about 30% of all trips are made by
FDUE\SXEOLFWUDQVSRUWDWLRQRQ
foot and 7% by bicycle.
y ,QWKHFHQWUHRI+HOVLQNLRQO\RIDOOWULSV
are made by car.
y The city strategy programme is committed
to increase the share of sustainable transport
modes by 3% by 2012.
y 7KHUHDUHODUJHRQJRLQJUDLOZD\SURMHFWV
PHWURWRWKH&LW\RI(VSRRPHWUROLJKWUDLO

y

y

y

y

WRWKHQHZUHVLGHQWLDODUHDRIgVWHUVXQGRP
railway to the Helsinki Airport and new light
rails to the Kruunuvuorenranta residential
area.
A congestion fee study was carried out in
2008–2009 and follow-up studies are ongoing
in 2010.
In competitive tendering for bus services in
WKH+HOVLQNLPHWURSROLWDQDUHDSUHIHUHQFHLV
given to environmentally friendly buses.
Helsinki has committed to doubling the share
RIF\FOLVWVWRE\DQGQHZF\FOH
paths are planned and built.
Pedestrian streets are also being extended
in the city centre.

Local economic activities
y Special attention will be paid to the possibilities of reducing the carbon footprint of the
city’s procurement.
y Focused environmental education and
awareness-raising services are also proYLGHGE\+HOVLQJLQ(QHUJLDWKH3XEOLF:RUNV
'HSDUWPHQW+HOVLQNL5HJLRQ(QYLURQPHQWDO
6HUYLFHV IRUPHU<79 WKHUHJLRQDOUHF\FOLQJ
FHQWUHWKHQDWLRQDO0RWLYDDJHQF\ZKLFK
HQKDQFHVHQHUJ\VDYLQJDQGHFRHIÀFLHQF\
DVZHOODVHQYLURQPHQWDO1*2·VVXFKDV
::))LQODQG·V1DWXUH3URWHFWLRQ$VVRFLDWLRQWKH<RXWK1DWXUH/HDJXHDQGWKH)LQQish Association for Environmental Education.
Adaptation actions
y +HOVLQNLWRJHWKHUZLWKWKHRWKHUFLWLHVLQWKH
PHWURSROLWDQDUHDDQG+6<LVSUHSDULQJD
climate change adaptation strategy for the
metropolitan area to be completed in 2011.
y Helsinki already has a storm water strategy
DQGDÁRRGVWUDWHJ\
Information and communication
y Efforts to raise environmental awareness of
Helsinki’s inhabitants by operating nature
VFKRROVRUJDQLVLQJHQYLURQPHQWDOFDPSDLJQVDQGVHPLQDUVDUUDQJLQJQDWXUH
walks in the neighbourhoods and enhancing environmental education in schools and
nurseries.
y 3URYLGHDGYLFHWRFLWL]HQVÀUPVDQGRWKHU
RUJDQLVDWLRQVRQSUHYHQWLQJVRUWLQJDQG
recycling waste.
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y $FFRUGLQJWRDVXUYH\E\+6<GRPHVWLF
recycling has generally become more
popular. Over 90% of the residents claimed
WKDWWKH\UHF\FOHSDSHUQHDUO\UHF\FOH
cardboard and approximately 70% recycle
glass waste on a regular basis.
y Domestic recycling has been a steadily inFUHDVLQJWUHQGGXULQJWKHÀUVWGHFDGHRIWKH
new millennium.
y Eco-support activity is to improve environPHQWDOPDQDJHPHQWHFRHIÀFLHQF\DQG
environmental awareness in all workplaces
of the city administration.

in Madrid is the Local Energy Agency.
y This body will be backed by the Ordinance
RQVXVWDLQDEOHHQHUJ\XVHDVDVSHFLÀF
UHJXODWLRQJRYHUQLQJLQWHJUDOVXVWDLQDEOH
energy management.
Mitigation actions

Baseline targets and dates
y Proposes a 14% emission abatement by the
\HDUZLWKUHVSHFWWRHPLVVLRQVLQ
representing a total of 3 296.48 kt of CO2
equivalent with respect to estimated emissions in the trend scenario for the same year.

Building re-design and construction
y Including a supplementary environmental
report to Technical Building Inspection.
y )RVWHULQJ(QHUJ\&HUWLÀFDWLRQIRU%XLOGLQJV
y Programming energy audits in the tertiary
and services sector.
y 3URPRWLQJFROOHFWLYHV\VWHPVIRUKHDWLQJ
GRPHVWLFKRWZDWHU '+: DQGDLUFRQGLtioning.
y Programming subsidies for replacing diesel
boilers.
y )RVWHULQJHIÀFLHQWOLJKWLQJ
y 8VLQJ/('ODPSVIRUWUDIÀFOLJKWVLQWKHPXnicipality.
y Plan for reducing consumption in the use of
domestic appliances and air-conditioning
equipment.
y Promoting bithermal domestic appliances
DQGFRQYHQWLRQDORQHVWKDWXVH'+:IURP
thermal solar energy.
y 3URJUDPPLQJHQHUJ\DXGLWVDQGFHUWLÀFDWLRQ
in municipal buildings and facilities.
y Integrating solar energy systems in municipal
buildings.
y Managing energy purchasing and clean
quotas in all municipal facilities and buildings.
y Applying all criteria relating to energy
consumption and GHG emissions in local
contracting.
y Carbon neutral institutional events of the
City Council.
y 5HYROYLQJIXQGWRLQYHVWLQHQHUJ\HIÀFLHQF\
measures in municipal buildings.
y (QHUJ\HIÀFLHQF\DQGUHGXFWLRQSODQIRU,7
systems in municipal facilities and buildings.
y Fostering exemplary projects that integrate
sustainable criteria in urban constructions
and developments.

Institutional and regulatory capacity
y A key feature for coordinating and managing actions on climate change and energy

Energy
y Promote the optimisation of energy consumption at public municipal facilities and

Madrid, Spain
Madrid is the capital and largest city in Spain.
$VRI'HFHPEHUWKHSRSXODWLRQRIWKHFLW\
ZDVDSSUR[LPDWHO\PLOOLRQZKLOHWKDWRIWKH
metropolitan area is estimated to be nearly 6
PLOOLRQPDNLQJLWWKHWKLUGPRVWSRSXORXVPXQLFipality in Europe. The city government is made
up of a mayor and a 52-member City Council
(known as the Pleno or plenary). The mayor and
City Council members take responsibilities for
key decisions in the city. The Act Regulating the
Basis of Local Regimes provides that municipalities have jurisdiction to carry out activities complementary to those of other administrations
UHJDUGLQJWKHJHQHUDOLQWHUHVWRIWKHFLW\LQSDUticular protecting the environment. The City of
Madrid proposes coordinated action among all
municipal services to meet the abatement targets for GHG emissions. This is presented in the
“City of Madrid Plan for the Sustainable use of
Energy and Climate Change Prevention”.
Information sources
y City of Madrid Plan for the sustainable use
of energy and climate change prevention:
http://www.c40cities.org/docs/ccap-madrid-110909.pdf
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y

y

y

y

RIÀFHVDQGPRQLWRUHQHUJ\FRQVXPSWLRQLQ
municipally-owned buildings.
Reduce the external energy dependence
of the city of Madrid while improving supply
JXDUDQWHHTXDOLW\DQGVHFXULW\
Considerable effort has been made through
measures designed to address both objecWLYHVVXFKDVWKH/RFDO$LU4XDOLW\6WUDWHJ\
HQHUJ\GLYHUVLÀFDWLRQRIWKH&LW\&RXQFLO
ÁHHWRUSDUWLFLSDWLRQLQ(XURSHDQSURMHFWV
among others.
The Municipal Housing and Land Company
of Madrid City Council plans to install photovoltaic panels in all the buildings it owns.
The city of Madrid has some biogas production associated with material pruned from
Madrid’s 19 000 ha of forested surface area.

Land-use planning
y Madrid City Council has planned a series of
DFWLRQVWRHQODUJHPXQLFLSDOJUHHQDUHDV
with an increase of the city’s capacity to
absorb carbon.
y Madrid’s green surface area occupies 43%
of the city’s total area (25 696.79 ha).
y $FFRUGLQJWRUHFHQWÀJXUHVIURPWKHXUEDQ
IRUHVWU\LQYHQWRU\WKHUHDUHDWRWDORI
WUHHVPHDQLQJRQHWUHHSODQWHGIRUHYHU\
14 inhabitants (not including trees in parks
DQGJDUGHQV ZLWKDWRWDORIWUHHOLQHG
VWUHHWVUHSUHVHQWLQJRIDOOVWUHHWV
mapped in Madrid.
y Increasing the carbon sink capacity of city
trees by 20%.
y Introducing green roofs in 10% of municipal
buildings.
y Considering how necessary and important
infrastructure works are for the city of MaGULGWKH&LW\&RXQFLOZLOOIRVWHUWKHGHYHORSPHQWRID0DVWHU3ODQIRU,QIUDVWUXFWXUHV
integrated within a Geographical Information System.
y $FFRUGLQJO\WKH0DVWHU3ODQIRU(QHUJ\,Qfrastructures will help coordinate actions by
GLIIHUHQWVWDNHKROGHUVDQGSXEOLFVHUYLFHV
and achieve the maximum possible synergies in each action necessary in the city of
Madrid’s infrastructures.
Waste management
y The municipality currently has two energy
recovery centres in operation: Las Lomas

y

y

y

y

LQFLQHUDWRUDQG/D*DOLDQDGHJDVLÀFDWLRQ
SODQWSRZHUHGZLWKELRJDVJHQHUDWHGLQ
9DOGHPLQJyPH]ODQGÀOO
Two plants for transforming organic matter
into compost and biogas are planned to
start operating in 2008.
0HDVXUHVLQ0DGULG·V/RFDO8UEDQ:DVWH
Strategy include reducing the disposal of
organic matter and biodegradable waste
LQODQGÀOOVGXHWRWKHVLJQLÀFDQWHPLVVLRQRI
GHG in its decomposition processes.
5DLVHDZDUHQHVVWRPLQLPLVHZDVWHJHQeration at source and increase separate
collection.
,QWURGXFHQHZJUHHQ]RQHVLQWKHODQGÀOOV

Transport planning
y Promoting sustainable mobility.
y The city of Madrid will draw up and adopt
DQ8UEDQ0RELOLW\3ODQZLWKVKRUWPHGLXP
and long-term goals to reduce the use of private motor vehicles and increase the share
RIRWKHUOHVVSROOXWDQWPRGHVRIWUDQVSRUW
y Promote alternative fuel supply networks for
transport.
y Raise awareness of drivers to consider environmental aspects when purchasing new
vehicles.
y Campaigns to educate and inform and
promote biofuels.
y Voluntary agreements with vehicle hire companies to promote clean vehicles.
y Setting up a car-sharing system.
y Limiting the number of parking bays in tertiary buildings.
y Annual campaigns to analyse energy consumption and GHG emissions by the vehicle
ÁHHW
y (IÀFLHQWGULYLQJSURJUDPPHIRUGULYHUVLQWKH
PXQLFLSDOÁHHW
Local economic activities
y Collaboration with public and private institutions and agencies.
y $ZDUHQHVVFRPPXQLFDWLRQDQGWUDLQLQJLQ
the industrial sector.
y (QHUJ\DXGLWVDQGFHUWLÀFDWLRQ7UDLQLQJLQ
ELRIXHOVDQGHIÀFLHQWGULYLQJ FRQVLGHUHGLQ
WKHPHDVXUH´3URJUDPPHRQ(IÀFLHQW'ULYing for Drivers in Municipal Fleets”).
y Entering into agreements with supply com-
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panies and the owners of distribution stations
to introduce alternative fuel pumps. As part
RIWKHVHDJUHHPHQWVWKHRSWLRQRIWD[DOlowances will be studied.
y Voluntary agreements with high-emitting
FRPSDQLHVWKLVLQFOXGHVHQFRXUDJLQJFRPpanies to set reduction targets and monitor
compliance.
y A Business Forum on Climate Change will be
KHOGWRNLFNRIIWKHQHWZRUNE\PHDQVRID
Voluntary Agreement Company/City CounFLOWKURXJK0DGULG&KDPEHURI&RPPHUFH
and the Business Association of Madrid.
Adaptation actions
y Study and evaluation of the risk from natural
phenomena in the municipality of Madrid.
y Monitoring and protocol system for measXUHVDJDLQVWWKHFRQFHQWUDWLRQRISROOHQ30
and other atmospheric pollutants.
y Raising awareness of food and water-borne
diseases.
y System of indicators to enhance municipal
tourism management models and policies.
y Conservation and protection programme for
HQYLURQPHQWDOO\VLJQLÀFDQWDUHDV
y Creating green zones and fostering biodiversity.
Information and communication
y Actions to divulge and inform on the Plan
for the Rational Use of Energy and Climate
Change Prevention.
y Awareness campaigns aimed at the public
in general.
y Awareness and training for professional associations in the construction sector.
y Promoting an advisory body for climate
change prevention and rational energy-use.
y Awareness and training programme aimed
at municipal authorities.
y Promoting social research into the use of
sustainable energies and climate change
prevention.
y Draw up and centralise information and
documentation regarding energy management and use.
Oslo, Norway
Oslo is the largest city in Norway. It has a population of 560 484 in its municipality. As Norway’s

FDSLWDOFLW\2VORHQMR\VFRXQW\VWDWXVEXWLVRUganised differently from the other county councils. Since 2004 the city has been divided into 15
boroughs (bydeler). Major administrative decisions are made by the Oslo City Council which is
subordinated to an elected Oslo City Board.
Information sources
C40 Cities Climate Leadership Group website:
http://www.c40cities.org/bestpractices/lightLQJRVORBVWUHHWOLJKWMVSKWWSZZZFFLWLHV
RUJEHVWSUDFWLFHVZDVWHRVORBV\VWHPMVS
Baseline targets and date
y %\WKH\HDU2VOR·VFOLPDWHJDVHPLVsions will be reduced by 50 % compared to
1990.
Institutional and regulatory capacity
y ,QWKH&LW\RI2VOREHJDQFROODERUDWLQJ
ZLWKLWVQHLJKERXULQJFRXQWLHV$NHUVKXVDQG
%XVNHUXGLQRUGHUWRUHGXFHJUHHQKRXVH
gas emissions. The main objective of this
collaboration is to reduce emissions in the
Oslo region according to the Kyoto Protocol
WDUJHWIRU1RUZD\ZLWKRXWLQFUHDVLQJWKHXVH
of electricity beyond today’s level.
y Oslo also collaborates with the Norwegian
3XEOLF5RDGV$GPLQLVWUDWLRQWRLPSURYHWKH
local air quality in the city.
Mitigation actions
Building re-design and construction
y ,PSURYLQJHQHUJ\HIÀFLHQF\LQSULYDWHDQG
municipally owned buildings through the
FLW\·V´(1.µIXQGZKLFKJLYHVÀQDQFLDO
grants and supports individual efforts to imSURYHHQHUJ\HIÀFLHQF\
y 7KHFLW\ZLOOLPSRVHVWULFWHUHQHUJ\HIÀFLHQF\
requirements on new buildings.
y An assessment of tools which can best
measure and control energy-use in buildings
will be carried out.
y Improve current regulations for energy perIRUPDQFHLQQHZEXLOGLQJVWKXVORZHULQJWKH
energy demand per m2.
y 7KHFLW\ZLOOGHPDQGHQHUJ\FHUWLÀFDWHVIRU
buildings and that a mechanism for energy
accounting is established for real-estate
transactions.
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Energy
y 10 000 high-pressure sodium lights using an
“intelligent lighting” system that adjusts light
according to need save 1 440 t CO2 and
reduce energy consumption by 70%.
y Current economic incentive systems will be
continued to encourage people to replace
WKHLUROGVWRYHVZLWKQHZFOHDQHUEXUQLQJ
varieties.
y Other initiatives for reducing emissions from
wood stoves will be considered.
y Doubling of the delivery of district heating to
WKH2VORUHJLRQE\*:K2VORDOUHDG\
has Norway’s largest system of district heating and utilises a large proportion of renewDEOHHQHUJ\VRXUFHVVXFKDVRUJDQLFZDVWH
heat pumps and hydropower.
y Increasing the share of renewable energy
VRXUFHVDQGHYDOXDWLQJWKHHVWDEOLVKPHQWRI
a new bio energy plant.
y Converting 13 % of a total of 27 000 boilers in
the Oslo region will reduce greenhouse gas
emissions by approximately 300 000 tons CO2
per year.
y Annual servicing and adjustments to the
burners saves 10 % of the total energy conVXPSWLRQZLWKDVLPLODUUHGXFWLRQLQJUHHQhouse gas emissions.
Waste management
y ,QPRUHWKDQWRQVKRXVHKROG
waste was collected and of this 1% was
UHXVHGPDWHULDOUHFRYHUHGHQHUJ\
UHFRYHUHGDQGRQO\ZHQWWRODQGÀOO
y 58 000 tons of CO2 were avoided through
use of waste to generate energy for the
city’s district heating system.
y )URPWKHFLW\KDVD:DVWH0DQDJHPHQW6WUDWHJ\WKDWIRUH[DPSOHVHWV
ambitious targets for sorting of plastics and
organic waste. This strategy aims to establish
a “recycle and reuse” society.
y :DVWHZLOORQO\EHLQFLQHUDWHGLIWKHUHDUHQR
other more environmentally friendly ways to
handle it.
y ,PSURYHPDQDJHPHQWRIODQGÀOOVVRWKDWWKH
greenhouse gas methane can be extracted.
y Construction of new waste handling plants
IRUHQHUJ\UHFRYHU\DQGUHF\FOLQJDVZHOO
DVWKHUHGHVLJQLQJRIROGODQGÀOOVLWHVWR
increase oxidation of methane.

Transport planning
y Facilitating the use of environmentally friendly transportation modes including regular
public transit and car-sharing.
y The City of Oslo‘s Agency for Road and
Transport offers an advisory service for work
places in the city in order to encourage
mobility planning within the city’s business
community.
y ,QFUHDVHWKHFDSDFLW\DQGHIÀFLHQF\RI
IUHLJKWWUDQVSRUWDWLRQLQRUGHUWRUHGXFHWKH
number of kilometres driven in the region.
y Encourage the use of cars that have low or
zero emission of pollutants by imposing conditions on leasing agreements to ensure that
Council vehicles meet high environmental
standards.
y The use of environmentally friendly techQRORJ\VXFKDVK\GURJHQIXHOFHOOVZLOOEH
stimulated.
y Increased use of biofuels through reduced
WD[HVHQFRXUDJLQJÀOOLQJVWDWLRQVWRRIIHU
ELRIXHOVRUDPL[RIGLHVHOJDVROLQHDQG
biofuel.
y Teaching drivers to adopt a more energyHIÀFLHQWGULYLQJVW\OH
y Offering courses in eco-driving for its employees and designing campaigns aimed at
changing the driving behaviour of its citizens.
y Reducing the speed limits on parts of the
highway network during winter periods with
dry weather and during cold periods when
the pollution levels are high.
y The city is considering the introduction of
low-emission zones.
y A pilot project will try out alternatives to sand
in the braking systems of the city trams.
y Assessing the feasibility of establishing
land-based energy for the ferry terminal at
+MRUWQHVWRUHGXFHHPLVVLRQVIURPGRFNHG
ferries.
Paris, France
Paris is the capital and largest city in France. AcFRUGLQJWR-DQXDU\VWDWLVWLFVWKHFLW\KDVDQ
HVWLPDWHGSRSXODWLRQRIZKLOHLWVPHWURpolitan area has a population of 11 836 970). Paris
is one of the most populated metropolitan areas
in Europe. The city is governed by an elected
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Mayor along with other elected representatives.
,Q 2FWREHU  WKH &LW\ &RXQFLO &LW\ XQDQLmously voted a plan to combat greenhouse
gas emissions generated by various activities in
Paris. The Paris Climate Protection Plan provided
cross-cutting low carbon initiatives with regards
WRNH\DUHDVVXFKDVWUDQVSRUWDQGWUDYHOXUEDQ
planning and living conditions in the city.
Information sources
y Paris Climate Protection Plan: http://www.
HQHUJ\FLWLHVHX,0*SGI3DULVBFOLPDWHBSURWHFWLRQBSODQBSGI
y C40 Cities Climate Leadership Group website: http://www.c40cities.org/bestpractices/
WUDQVSRUWSDULVBF\FOLQJMVS
Baseline targets and dates
y 30% reduction in its 2004 emission levels by
2020.
y 30% reduction in the energy consumption of
municipal services and street lighting.
y 30% share of renewable energies in its energy mix.
Institutional and regulatory capacity
A Parisian Climate Agency was founded as the
&LW\·V H[SHUWLVH DQG GHYHORSPHQW SODWIRUP
with the role of working with all players in Paris
and bringing together initiatives.
Mitigation actions
Building re-design and construction
y Thermal audit of the City’s 3 000 public facilities within three years.
y 5HQRYDWLQJH[LVWLQJEXLOGLQJVWRFNLQFOXGLQJ
WKHWKHUPDOUHQRYDWLRQRIWKHEXLOGLQJVWKH
renewal of heating and ventilation equipPHQWORZHULQJHOHFWULFLW\FRQVXPSWLRQLPSURYLQJWKHPDQDJHPHQWRIVWUHHWOLJKWLQJ
increasing the share of renewable energy
LQFRQVXPSWLRQDQGDQH[WHQVLYHUHQRYDtion plan for existing social housing. The City
also strives to promote the renovation of the
EXLOGLQJVLQ3DULVE\
y Increasing the energy performance of newbuild social housing.

Energy
y Requiring various concession holders to
cut consumption and increase the share
of renewable energy. Four energy sources
KDYHEHHQWDUJHWHGHOHFWULFLW\JDVGLVWULFW
heating and cooling networks.
y Proposes to create an energy management
assistance fund to combat energy insecurity
in addition to what is provided as part of the
FSL (social housing fund).
Land-use planning
y Targets carbon neutrality for its major development operations.
y Incorporates the agreement on a 20% bonus
on the &RHIÀFLHQWG·2FFXSDWLRQGHV6ROV
ODQGXVHFRHIÀFLHQW DVSDUWRIWKH3/8 ORcal urban-planning plan) to construct very
HQHUJ\HIÀFLHQWKRXVLQJRUEXLOGLQJVZLWK
renewable energy production facilities (solar
RUSKRWRYROWDLFSDQHOVKHDWSXPSVHWF 
Waste management
y Prioritise the purchase of recycled or recyFODEOHSURGXFWVDQGWKHPRVWHIÀFLHQWIDFLOLWLHVRUVHUYLFHVDVHIÀFLHQWO\DVSRVVLEOHWRR
manage its supply stocks and equipment.
y 3URYLGHVJXLGDQFHWRGHSDUWPHQWVXVHUV
and elected representatives on the best
“sustainable” practices.
y Developed waste screening at source in all
districts.
y $VSDUWRIWKH&OLPDWH3URWHFWLRQ3ODQLWLV
targeting a 15% reduction in Paris’s waste
SURGXFWLRQE\E\LQÁXHQFLQJFRQVXPHUKDELWVGHYHORSLQJFXOWXUHRIZDVWHVRUWLQJSURPRWLQJDFXOWXUHRIUHXVHLPSURYLQJ
professional practices and an improved
recovery of waste.
y 6<&720WKHFRPSDQ\LQFKDUJHRI
processing waste from Paris and its outVNLUWVZLOODOVRGHYHORSZDVWHPHWKDQLVDWLRQ
projects.

Transport planning
y 2Q-XO\3DULVODXQFKHGVélibD
cycle hire scheme.
y Vélib is a public private partnership between
the city of Paris and SOMUPI.
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y A total of 20 600 cycles will be available for
KLUHDWVWDWLRQVDURXQGWKHFLW\E\WKH
end of 2007;
y ,QWKHÀUVWWKUHHPRQWKVRIRSHUDWLRQWKHUH
ZHUHXVHUVGDLO\WUDYHOOLQJ
NPWUDQVODWLQJWRDW&22 reduction of
emissions annually.
y The City of Paris will generate €34 million
WKURXJKWKHVFKHPHRYHUWKHÀUVW\HDUVRI
the project without investing a single cent.
,QH[FKDQJHWKHFRPSDQ\ZKLFKLQYHVWHG
€80 million upfront will pay operating costs
plus €3.4 million annually to Paris for rights to
DGYHUWLVLQJVSDFHDQGLVH[SHFWHGWRJHQerate around €60 million annually in advertising revenues.
Local economic activities
y The City of Paris fosters economic activity
and boosts job creation through a partnerVKLSDJUHHPHQWZLWKWKHEXLOGLQJVHFWRUD
business centre for companies in the sector with a view to displaying innovative
construction and energy-management
WHFKQLTXHVDQGWKHFUHDWLRQRIDEXVLQHVV
incubator dedicated to the eco-industries.
y 7KH&LW\DOVRSURSRVHVWRZRUNZLWKWRXULVP
WUDQVSRUWKRWHODQGFDWHULQJSURIHVVLRQDOV
to work towards sustainable tourism (with
in particular the idea of a voluntary fund to
ÀQDQFHVXVWDLQDEOHGHYHORSPHQWSURMHFWV
aimed at offsetting greenhouse gas emissions related to air travel).
Adaptation actions
y heat-wave plan;
y adapting buildings;
y SODQWLQJ3DULV LHFUHDWLQJJUHHQDUHDVURRI
and wall gardens and community gardens);
y ÁRRGSUHYHQWLRQSODQ
y carbon off-setting.
Information and communication
y To bring about deep-rooted changes in
habits and develop a genuine shared
culture of the energy and eco-citizenship
FKDOOHQJHVWKHHQWLUH&LW\·VFRPPXQLFDWLRQPHGLDZLOOEHXVHGLQWHUQDOO\JHDUHG
WRZDUGVLWVHPSOR\HHVDQGH[WHUQDOO\
towards Parisians.

Rome, Italy
Rome is the capital of Italy and the country’s
ODUJHVW DQG PRVW SRSXODWHG FLW\ ZLWK RYHU 
million residents. The population of its metropolitan area was estimated to be 3.46 million in
2004 and 3.7 million in 2006. The city is governed
by a mayor and elected City Council with the
responsibilities of making decisions about the
city’s environmental policies. Rome’s climate
change strategy emphasises the importance
of working with large businesses in order to save
energy and reduce greenhouse gas emissions.
Information sources
y C40 Cities Climate Leadership Group website: http://www.c40cities.org/bestpractices/
lighting/roma-lighting.jsp
Baseline targets and dates
y 6.5% below 1990 baseline levels by 2012.
Institutional and regulatory capacity
y Not available in English.
Mitigation actions
Local economic activities
y ‘Rome for Kyoto’ is a strategy which involves
monthly meetings with the city and other
VWDNHKROGHUVVKDULQJGDWDUHODWLQJWRNH\
activities towards reducing emissions in the
city
y Rome’s ‘Rome for Kyoto’ climate change
strategy emphasises the importance of
working with large businesses in order to
save energy and reduce greenhouse gas
emissions.
y The partnership with the retailer IKEA is one
H[DPSOHRIWKLVGHPRQVWUDWLQJKRZDODUJH
company can reduce emissions and help
other retailers in the community to improve
their own practices.
Adaptation actions
y Not available in English.
Information and communication
y ,QFRRSHUDWLRQZLWKWKHPXQLFLSDOLW\H[WHUQDOHYHQWVVXFKDVDQ¶HFRIHVWLYDO·KDYH
taken place.
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Stockholm, Sweden
Stockholm is the capital of Sweden and also the
centre for business and cultural life in Scandinavia. It has a population of 832 641 inhabitants
(March 31 - 2010) occupying an area of 209
square km. The city has been named European
Environmental Capital of the Year for 2010. The
City Council is the supreme decision-making
body of the City of Stockholm. The City provides
Stockholm’s inhabitants with a multitude of different municipal services. Most of the municipal
activities in Stockholm are carried out in adminLVWUDWLYH RU FRUSRUDWH IRUP ,Q 6WRFNKROP WKH
emissions of greenhouse gases are estimated to
have decreased by over 24 percent between
 DQG  'XULQJ WKH VDPH SHULRG WKH
population of Stockholm has increased by 22
percent. Bearing in mind both the decrease in
HPLVVLRQV DQG WKH LQFUHDVH LQ SRSXODWLRQ WKH
reduction in greenhouse gas emissions is estimated to be 38 per cent per resident between
1990 and 2009. The City Council has adopted
Stockholm Action Plan for Climate and Energy
2010–2020. The document demonstrates how
the city can reduce greenhouse gas emisVLRQV E\ WKH \HDU  IURP WUDQVSRUW HOHFWULFLW\ KHDWLQJ DQG GLVWULFW FRROLQJ ZLWKLQ WKH &LW\
boundaries.
Information sources
y City of Stockholm website: http://international.stockholm.se/http://international.stockholm.se/-/Search/?q=climate
FKDQJH XDLG (%$''%
904CD3FF4DE93:3137322E32302E3135312
E313132:5245898951834107187
y Stockholm Action Plan for Climate and Energy 2010–2020: http://www.c40cities.org/
docs/Stockholm%20SEAP%20English.pdf
y C40 Cities Climate Leadership Group website: http://www.c40cities.org/bestpractices/
WUDQVSRUWVWRFNKROPBYHKLFOHVMVS
Baseline targets and dates
y Reduce greenhouse gas emissions to 3.0
tons per capita by the year 2015.
Institutional and regulatory capacity
y Stockholm City Council.
Mitigation actions

Building re-design and construction
y (QHUJ\HIÀFLHQF\LPSURYHPHQWLQEXLOGLQJV
involves improving building automation
V\VWHPVIRUYHQWLODWLRQDQGKHDWLQJDQGLQVXlation of windows and conversions to more
HIÀFLHQWOLJKWLQJV\VWHPV
y *HQHUDOHQHUJ\HIÀFLHQF\LPSURYHPHQWVLQ
the existing building stock are expected to
result in a reduction of 1 per cent in greenhouse gas emissions between 2010 and
2015.
y The City has allocated SEK 10 billion up to
2015 in order to implement upgrading and
HQHUJ\HIÀFLHQF\LPSURYHPHQWVLQWKH
municipally-owned property stock.
Energy
y The single largest reason for the decrease
in emissions in Stockholm is because an
LQFUHDVLQJQXPEHURISURSHUWLHVRLODQGJDV
ÀUHGERLOHUVDUHEHLQJUHSODFHGE\GLVWULFW
heating and heat pumps. The district heating system covers over 80 percent of Stockholm’s total heating needs.
y District heating is being produced with
almost 80% renewable energy sources or
energy from waste or residual waste heat.
y Major investments are being made to generDWHELRJDVDQGELRIXHOÀUHGFRPELQHGKHDW
and power plant which is expected to lead
WRUHGXFHGHPLVVLRQVHTXLYDOHQWWR
tons in the city area.
Transport planning
y 6LQFHWKHPLGVWKHFLW\KDVEHHQZRUNing to increase the proportion of clean vehicles on the market and the use of renewable fuels to power them.
y -XVWRYHURIDOOQHZYHKLFOHVVROGLQWKH
region are clean vehicles.
y Stockholm has the highest percentage of
clean vehicles in Europe; 30 000 vehicles or
5% of all vehicles now either hybrid or using
biofuels.
y Stockholm’s clean vehicles are slashing
200 000 tons CO2 annually.
y The City is committed to:
100% clean vehicles in the city by 2010
85 % clean fuel in their tanks by 2010
35 % of all vehicles sold in Stockholm
should be clean by 2010.
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y Market barriers have been removed by the
City to help create a boom in the sales of
HWKDQROK\EULGDQGELRJDVFDUV
y Introduced congestion charge in August
2007 as a trial. Cut CO2E\DQGWUDIÀFE\
25%.
y 7UDIÀFWRDQGIURPWKHFLW\FHQWUHKDVGHclined by an average of almost 20 % in one
year.
y Investments in public transport have led to
an average of 66% of all daily passenger
transport being by public transport.
y Investments in cycle paths and cycle lanes.
y &LW\·VRZQYHKLFOHÁHHWVKRXOGFRQVLVWRI
100% clean vehicles by 2010.
y In the planning of the new city district Royal
6HDSRUWPHDVXUHVZHUHLQWURGXFHGWRIDYRXUSXEOLFWUDQVSRUWZKLFKDUHH[SHFWHGWR
reduce emissions.
y 1HZ&LW\/LQHZKLFKLVSODQQHGWREHRSHUDWLRQDOE\DORQJZLWKRWKHUUDLOZD\
investments are expected to reduce greenhouse gas emissions by a total of 18 300 tons
by the year 2020.
Local economic activities
y Local initiatives have created supply and
demand for biofuels
y Sales of ethanol have risen rapidly resulting
in CO2 reductions of over 440 000 tons in
2007.
Adaptation actions
y No information found.
Information and communication
y The City of Stockholm is conducting a
number of communication projects to
engage the residents and the business
community on what can be done to reduce greenhouse gas emissions and overall
energy-use.
Vienna, Austria
9LHQQDLVRQHRI$XVWULD·VIHGHUDOSURYLQFHVDV
well as the federal capital city and the largest
municipality of the Republic of Austria. It had
a population of 1 680 266 in 2008. As a federal
province Vienna has a right to its own legislation and provincial executive body. Legislation
in Vienna is provided by the Vienna Provincial
3DUOLDPHQW ZKLOH WKH 9LHQQD 3URYLQFLDO *RY-

HUQPHQW KHDGHG E\ WKH *RYHUQRU LV UHVSRQsible for its execution. The Provincial Parliament
has 100 members. The Provincial Government
which is formed by the Governor currently has
13-members called City Councilors. On the 18th
December 2009 the City Council of Vienna enacted the update of the climate protection
SURJUDPPH WKH &LW\ RI 9LHQQD·V &OLPDWH 3URWHFWLRQ3URJUDPPH ./L3,, ZKLFKZLOOEHYDOLG
until 2020. This programme is the update of the
VR FDOOHG ./L3 , ZKLFK ZDV HQDFWHG  DQG
consists of 37 sets of measures with a total of 385
individual measures.
Information sources
y City of Vienna website:http://www.wien.
gv.at/english/environment/klip/http://www.
wien.gv.at/english/environment/klip/pdf/
klip2-short.pdf http://www.wien.gv.at/english/environment/klip/pdf/klip-brochure.pdf
Baseline targets and dates
y City of Vienna’s climate goal is a reduction in
greenhouse gas emissions per capita of 21%
when compared to 1990 by the year 2020.
y The current goals of KliP II have been broadO\ GLVFXVVHG DORQJ WKHVH OLQHV KDYH EHHQ
agreed upon and will allow the city to reach
the overall goal of a 21% reduction in greenhouse gas emissions per capita by 2020 when
compared with 1990.
Institutional and regulatory capacity
y )RUWKHSDVW\HDUV9LHQQDKDVKDGD
broad climate protection programme
known as KliP Vienna. It was enacted in 1999
by the City Council and is valid until 2010.
y KliP’s goal of preventing an increase in
annual emissions of CO2 equivalents by 2.6
million tons by 2010 was already achieved in
2006.
y The city has thus far successfully avoided the
annual emission of 3.1 million tons of CO2
equivalent.
y Preparations for KliP’s successor began in
ORQJEHIRUH.OL3ZDVGXHWRHQG.OL3,,
DVLWLVFDOOHGZLOOEHYDOLGXQWLO
y Numerous working groups all over the
9LHQQDFLW\DGPLQLVWUDWLRQWKHPXQLFLSDO
HQWHUSULVHVDQGIXQGVDVZHOODVWKH9LHQQD
2PEXGV2IÀFHIRU(QYLURQPHQWDO3URWHFWLRQ
worked to elaborate the draft version.
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y The process was coordinated by the ExecuWLYH2IÀFHIRUWKH&RRUGLQDWLRQRI&OLPDWH
Protection Measures and accompanied by
DVWHHULQJFRPPLWWHHFRQVLVWLQJRISROLWLcians of all four parties that have a seat in
the City Council and experts of the administration.
Mitigation actions
Building re-design and construction
y The City of Vienna uses the subsidisation of
new housing construction as a tool to proPRWHHFRORJLFDOO\EHQHÀFLDOSURMHFWV
y Higher thermal protection standards in new
buildings for commercial use.
Energy
y Environment-friendly district heating.
y Reducing energy consumption and saving
heating costs.
y Increasing the share of district heating
to 50% via the expansion of the heating
QHWZRUNDVZHOODVE\LQFUHDVLQJHQHUJ\HIÀFLHQF\DQGWKHXVHRIUHQHZDEOHHQHUJ\
y Further promotion of thermal rehabilitation of
residential buildings.
y Switching energy sources for heating and
hot water: replacing carbon intensive
HQHUJ\VRXUFHV FRDORLOHOHFWULFLW\ ZLWK
less carbon intensive or carbon free energy
VRXUFHV GLVWULFWKHDWUHQHZDEOHVJDV 
y Encouraging end consumers to use energy
LQWKHPRVWHIÀFLHQWZD\SDUWLFXODUO\ZLWK
regard to measures taken for energy efÀFLHQF\LQEXLOGLQJV
y 6RODUSRZHUZLQGK\GURSRZHUELRPDVV
and geothermal energy are used to supply
part of Vienna’s energy in environmentally
benign forms such as electricity and heat.
y Cutting demand for heating through thermal rehabilitation measures to the existing
stock of buildings for commercial use.
y Cutting the CO2 emissions from production
processes through measures to increase efÀFLHQF\DQGVZLWFKLQJHQHUJ\VRXUFHV

Waste Management
y Reduce the greenhouse gas emissions generated by procurement operations of the
&LW\RI9LHQQDDVZHOODVE\ZDVWHPDQDJHment operations for the entire city
y Introduce measures to tackle greenhouse
JDVHPLVVLRQVLQWKHÀHOGVRIDJULFXOWXUH
forestry and nature protection.
Transport planning
y Expansion of public transportation.
y Promotion of public transport.
y 5HGXFWLRQRISDVVHQJHUFDUWUDIÀFE\SURmoting environmentally friendly modes of
WUDQVSRUWDWLRQOLNHELF\FOLQJZDONLQJSXEOLF
WUDQVSRUWDQGFDUVKDULQJELF\FOHVDQG
walking.
y 5HGXFHERWKGLUHFWO\DQGLQGLUHFWO\JUHHQhouse gas emissions generated by transport.
Local economic activities
y Businesses in Vienna are increasingly using
district heating and other climate-friendly
sources of energy.
y ,QVRPHRIWKHKHDWLQJUHTXLUHments of enterprises in the city were already
covered by district heating.
y %HWZHHQDQGWKHVKDUHRIHQHUJ\
from renew able energy sources (such as
ELRPDVVVRODUHQHUJ\DPELHQWKHDWHWF 
climbed by 73%.
y Eco-Business Plan to help enterprises genHUDWH´JUHHQDQGFOHDQµSURÀWVWKURXJK
ecological management.
Adaptation actions
y Aim to inform the Viennese population and
other relevant stakeholders.
y Induce climate friendly behaviour by raising
awareness.
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appendix 6 - climate change initiatives in british cities
Bristol
,Q  %ULVWRO &LW\ &RXQFLO·V HPLVVLRQV ZHUH 
708 tCO2H PDLQO\ IURP HQHUJ\ XVHG LQ EXLOGings (82%) and street lighting (14%). Community
emissions were 3 860 500 tCO2e from transport
  HQHUJ\XVH E\ FRPPHUFH DQG LQGXVWU\
(33%) and the residential sector (25%) (Bristol’s
CCP Emissions Inventory).
Bristol is involved in several initiatives aimed at
UHGXFLQJ FDUERQ HPLVVLRQV VRPH RI ZKLFK LQclude:
y Green Capital Initiative: This is aimed at
accelerating the pace of change in the
economy and communities towards a low
carbon future to make Bristol a more sustainDEOHKHDOWKLHUJUHHQHUFLW\,WWDUJHWVD
reduction in CO2 by 2020 and 80% by 205057.
y Climate Change Action Plan58.
y Peak Oil study59. Given the City of Bristol’s
high dependence on oil as an energy
VRXUFHWKH&LW\RI%ULVWRODQGWKH%ULVWRO
Partnership commissioned a study on the
LPSOLFDWLRQVRI¶SHDNRLO·ZKLFKFRQFOXGHG
that peak oil could have severe impacts on
the energy supply in Bristol. The study also
highlighted options for moving away from oil
and other fossil fuels to renewable energy.
y Local Area Agreement: The city has signed
up to report on and set targets for National
Indicator 186 in the Local Area Agreement.
y Low Carbon Cities Programme60.
y Covenant of Mayors Signatory.
y :RUNLQJZLWK&DUERQ'HVFHQWRQWHVWLQJWKH
9DQWDJH3RLQWVRIWZDUHZKLFKLVGHVLJQHG
for local authorities to model carbon reducWLRQVFHQDULRVRYHUWLPHWRLQIRUPFOLPDWH
change strategies61.
y Inclusion of innovative low carbon building
and renewable energy policies in the Local
Development Framework.
y Established the Bristol Environmental Technologies Sector (BETS)62.

57
58
59
60
61
62
63
64
65
66

y Forum for the Future’s ‘Sustainable Bristol
City-region’: This is a 10-year project which
is aimed at making “the Bristol city-region
a model for the UK and for the world”63.
7KHSURMHFWLQFOXGHVWKH¶:HVWRI(QJODQG
&DUERQ&KDOOHQJH·WRKHOSRUJDQLVDWLRQV
reduce their CO2 by 10% by 201264.
y Host Bristol Festival of Nature65.
y Engaging with several environmental orJDQLVDWLRQVEXVLQHVVHVFKDULWLHVJUDVVURRWV
movements.
y Establish low food and local food network.
y Implementation of sustainable development-based projects such as rapid transit
system; greater Bristol bus network and the
GHYHORSPHQWRIWZRPRUH0:ZLQGWXUbines at Avonmouth.
$VDUHVXOWRIWKHVHLQLWLDWLYHVDQGSURMHFWV%ULVWRO
was recently shortlisted for the European Green
Capital in 200966. Some of the achievements recorded by the city include:
UK’s 1st¶&\FOLQJ&LW\· PWRLQYHVWLQF\FOLQJ
across the Bristol urban area;. Recognised as
the UK’s most sustainable city in the Forum for
the Future’s 2008 Sustainable Cities Index (2nd in
2009).
y High recycling rate of 37%. Per capita waste
VHQWWRODQGÀOOKDVEHHQUHGXFHGE\
RYHUWKHSDVWÀYH\HDUV
y Good number of award winning sustainable
restaurants and markets.
London
Climate change is a threat to London’s future
economic success. The capital is already feeling the effects of climate change in the form of
LQFUHDVLQJYXOQHUDELOLW\WRÁRRGLQJVXEVLGHQFH
excessive heat and water supply shortfalls. CurUHQWO\/RQGRQJHQHUDWHVDURXQGW&
per year. Initiatives in London towards mitigating these emissions include the following:

Thi http://www.bristolgreencapital.org/.
http://www.bristol.gov.uk/ccm/cms-service/download/asset/?asset_id=32697095.
http://www.bristolgreencapital.org/green-capital/energy/peak-oil.
http://www.lowcarboncities.co.uk/cms/assets/Bristol-summaryv2.pdf.
http://www.carbondescent.org.uk/pages/vantage-point.html.
http://www.bristol-ets.co.uk/.
http://www.forumforthefuture.org.uk/projects/sustainable-bristol-city-region.
http://www.forumforthefuture.org.uk/projects/west-of-england-carbon-challenge.
http://www.bnhc.org.uk/home/festival.html.
http://video.google.co.uk/videoplay?docid=-8750946555917611243&hl=en-GB#.
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London Development Agency
The Agency works to “deliver the Mayor’s vision
for London to be a sustainable world city with
VWURQJORQJWHUPHFRQRPLFJURZWKVRFLDOLQFOXsion and active environmental improvement.”67
It achieves this by planning and producing the
Mayor’s Economic Development Strategy for
/RQGRQ ZKLFK IRFXVHV RQ SODFHV DQG LQIUDstructure; supporting people; encouraging business; and promoting London. Some of the ongoing low carbon initiatives undertaken by the
agency include:
y Investing in decentralised energy infrastructure which acts as a catalyst to improve the
HQHUJ\HIÀFLHQF\RI/RQGRQ·VKRPHVDQG
other buildings.
y Investing in London’s waste and recycling
infrastructure.
y Greening London’s public spaces.
y Opening up opportunities for a low carbon
economy.
y :RUNLQJZLWKWKH0D\RURI/RQGRQWRSURPRWHDJUHHQHU/RQGRQIURPSODQWLQJVWUHHW
trees - and helping reduce London’s heat
island effect - to investing in open spaces
and the East London Green Grid.
The Mayor of London
%\ VHWWLQJ D  UHGXFWLRQ WDUJHW IRU  WKH
Mayor aims at reducing London’s carbon emissions to 18 000 000 tons by that year. It also aimed
at establishing London as a world leader in imSURYLQJ WKH HQYLURQPHQW ORFDOO\ DQG JOREDOO\
E\WDFNOLQJFOLPDWHFKDQJHUHGXFLQJSROOXWLRQ
GHYHORSLQJDORZFDUERQHFRQRP\FRQVXPLQJ
fewer resources and using resources more effectively. This vision is set out in the publication ‘Leading to a greener London: An environment
programme for the capital’68:
Examples of projects initiated by the Mayor include:
y Low Carbon Zones: In September 2009 the
Mayor launched ten pilot Low Carbon Zones
DQGSOHGJHGEHWZHHQ DQG 
WRHDFKZLQQLQJ]RQHDVZHOODVSXEOLFVXSport and programme management.
y Delivering low carbon energy for London: In
October 2009 the Mayor launched ‘Powering ahead - delivering low carbon energy
IRU/RQGRQ·VXSSRUWLQJWKHH[SDQVLRQRIWKH
decentralised energy market in London.
67
68
69

y Encouraging more hybrid buses: The Mayor
EHOLHYHV/RQGRQ·VEXVÁHHWVKRXOGEHFRQYHUWHGWROHVVFDUERQLQWHQVLYHIXHODQGZLOO
monitor technological developments in this
area with the intention of deploying them
ZLWKLQ/RQGRQ·VEXVÁHHWZKHQSRVVLEOH
London Climate Change Partnership
The Greater London Authority (GLA) leads the
London Climate Change Partnership which is
aimed at ensuring that London as a city is prepared for climate change. The objectives are
collating and disseminating high-quality information to help stakeholders in London to be
aware of the impacts of climate change. The
partnership also assists in the development of
/RQGRQ·VFOLPDWHFKDQJHDGDSWDWLRQVWUDWHJ\
the London Plan (the Mayor’s spatial development strategy) and other strategies and policies.
Manchester
7KH FLW\ RI 0DQFKHVWHU ZLWK D SRSXODWLRQ RI
DURXQGPLOOLRQLVDODUJHFRQXUEDWLRQLQWKH
north-west region of England. It consists of a mix
RIKLJKGHQVLW\XUEDQDUHDVVXEXUEVVHPLUXUDO
DQGUXUDOORFDWLRQVEXWZLWKDQRYHUZKHOPLQJO\
urban pattern. Its major low carbon initiatives
include:
y Green City objective: Manchester City
Council’s low carbon objectives are driven
by the performance of the economy of
the city sub-region and healthier lives of its
GLYHUVHFRPPXQLWLHV7RDFKLHYHWKLVDORQJ
ZLWKLWVYLVLRQRIDFKLHYLQJD:RUOG&ODVV
&LW\VWDWXVWKHDXWKRULW\VHWQLQHREMHFWLYHV
LQFOXGLQJWKH*UHHQ&LW\REMHFWLYHLQWKH
Manchester Sustainable Community Strategy. It projects that by 2015 Manchester
“will be a ‘Green City’ proud of its rapidly
improving local and global environmental
performance and the contribution of the
environmental sector, and with sustainable
transport, to economic growth”69.
y Manchester’s Climate Change Action Plan:
“Manchester. A Certain Future”ZDVHQdorsed by the Council’s Executive Committee in November 2009. The plan sets out a
strategic framework of actions that need to
be taken by organisations and individuals
throughout the city to address the challenges and opportunities of climate change

http://www.lda.gov.uk/about-the-lda/index.aspx.
http://legacy.london.gov.uk/mayor/publications/2009/docs/leading-greener-london-300709.pdf.
http://www.manchester.gov.uk/info/500117/green_city/178/manchester_green_city_team/1.
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70
71
72
73
74

between now and 2020. The actions aim
collectively to substantially reduce the city’s
emissions of CO2 and to achieve a change
LQFXOWXUHWKDWHQDEOHVUHVLGHQWVEXVLQHVVHV
and other organisations to take steps to
adopt and implement the principles of a low
carbon economy70.
Neighbourhood regeneration: Manchester
is host to the world-leading green neighborhood regeneration that will be internationalO\UHFRJQLVHGIRUVRFLDOO\HFRQRPLFDOO\DQG
environmentally sustainable place-making.
5HWURÀW0DQFKHVWHU·V7RZQ+DOOWRLPSURYH
LWVHQHUJ\HIÀFLHQF\
Establish a business alliance for climate
change action.
Introduce a low carbon energy infrastructure through working with the Association
of Greater Manchester Authorities and the
forthcoming Climate Change Agency.
Establish Low Carbon Communities within
each existing regeneration area to enable
residents to cut energy costs.
Ensure a climate-change ready Local Development Framework.
(VWDEOLVKD0DQFKHVWHU3UL]HDWWUDFWLQJ
cutting edge designers and architects from
across the world to turn the city into a living
laboratory for climate change solutions.
Green the city through working with the University of Manchester on the i-Trees project
to create a green corridor along a particular
street by planting more trees and installing
green roofs and façades.
Support Manchester airport to be a green
airport and to achieve its aim for the site to
be carbon neutral in terms of energy-use
and vehicle fuel by 201.
Climate Change Agency was established in
2009.
Environmental Business Pledge: Over 1 300
businesses have signed up to the Environmental Business Pledge which had saved
over 2 000 tons of CO2 and realised over
RIVDYLQJVWREXVLQHVVWRJHWKHUZLWK
QHDUO\ PLOOLRQLQLQFUHDVHGVDOHV
100 Months Club: The Club was established
in early 2008 to enable businesses in Greater
Manchester to share strategies for carbon
UHGXFWLRQHQFRXUDJHVWURQJHUDQGWRXJKHU
tactics for reducing energy-use and to help

Manchester adapt and prepare for a leading role in tackling climate change.
y Tyndall Centre for Climate Research established at Manchester University.
y 0DQFKHVWHU·V¶0LQL6WHUQ·UHSRUWLGHQWLÀHG
high economic costs of failing to take efIHFWLYHDFWLRQ²XSWR ELOOLRQLQ*UHDWHU
Manchester by 202071.
y Greater Manchester has been designated
WKH8.·VÀUVW/RZ&DUERQ(FRQRPLF$UHD
(LCEA) for the Built Environment.
Newcastle
The Newcastle City Council signed the Nottingham Declaration on Climate Change in SepWHPEHUFRQÀUPLQJWKH&RXQFLO·VFRPPLWment to evidence that the climate is changing
and that this will have far reaching implications
for the community of Newcastle.
Newcastle has a growing ambition to be the
ZRUOG·V ÀUVW FDUERQ QHXWUDO FLW\ $FWLRQV DLPHG
at achieving this include:
y Newcastle City Council Climate Change
Strategy and Action Plan72.
y North East Regional Climate Change Declaration: extension of the Nottingham Declaration73.
y CarbonNeutral Newcastle has been established by the Council over the past
four years to deliver elements of the city’s
Climate Change Strategy. CarbonNeutral
offers the potential to engage with businesses in delivering the City’s Climate Change
6WUDWHJ\7KHSULQFLSOHRI¶PHDVXUHUHGXFH
and offset’ of CO2 will be integrated into
Council activities and promoted74. Other
elements of the CarbonNeutral initiatives
include:
y 5DLVLQJWKHSURÀOHRIFOLPDWHFKDQJH
across all audiences.
y 6LJQLQJXSEXVLQHVVHVRUJDQLVDWLRQVDQG
events to carbon management programmes.
y Helping people reduce their carbon
emissions.
y Raising funds for low carbon projects.
y ,QÁXHQFLQJUHJLRQDOSROLF\DQGVWUDWHgic development to adopt low carbon
principles.

http://cdn.faelix.net/creativeconcern/manchesterclimate/ManchesterClimateChangeActionPlan.pdf.
http://www.deloitte.com/assets/Dcom-UnitedKingdom/Local%20Assets/Documents/UK_GPS_MiniStern.pdf.
http://www.newcastle.gov.uk/wwwfileroot/ns/energy/CChangeStrategy1.pdf.
http://www.strategyintegrationne.co.uk/page.asp?id=691.
http://www.carbonneutralnewcastle.com/home/.
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1HZFDVWOH:DUP=RQH7KLVLVDQRWIRU
SURÀWSDUWQHUVKLSDLPLQJWRUHGXFHIXHO
SRYHUW\DQGLPSURYHHQHUJ\HIÀFLHQF\
across all of the city’s households by offering free or discounted insulation and
heating measures together with an inteJUDWHGSDFNDJHRIEHQHÀWVDVVLVWDQFH
DQGHQHUJ\HIÀFLHQF\DGYLFH

Belfast
Belfast City Council serves an area with a population of 300 000 people and has responsibility
for about 200 buildings with an annual energy
VSHQGRIPRUHWKDQ PLOOLRQ6RPHRILWVNH\
low carbon policy initiatives include:
y Sustainable Development Action Plan: this
HPERGLHVWKHSULRULW\DFWLRQVLGHQWLÀHGLQ
the Northern Ireland Sustainable Development Strategy.
y Range of measures to reduce carbon emissions in line with (but not tied to) a cut of 25%
carbon emissions by 2025 and 80% by 2050
y Focus on reducing emissions from Council buildings and operations and reported
through the primary performance indicator
“% reduction in GHG emissions from Council
premises”75.
y )RFXVRQWKH:DWHUIURQW+DOOFRPSOH[DQG
DFKLHYHGHQHUJ\HIÀFLHQF\VDYLQJVRI 
000 per annum.
y Part of the Carbon Trusts LACMP.
Glasgow
Glasgow City Council serves an area with a
population of 580 690 people and has responsibility for about 1 000 buildings with an annual
FDSLWDOEXGJHWRI PLOOLRQQHW7KH&RXQFLOLV
developing a Climate Change Strategy and AcWLRQ3ODQZKLFKZLOODVVHVV*ODVJRZ&LW\&RXQcil’s contribution towards the causes of climate
change and identify how climate has already
changed and forecast change over the next 80
years. Its low carbon policy initiatives include:
y Signatory to Scotland’s Climate Change
Declaration in 2007.
y Review of progress on Scottish Climate
Change Declaration targets;
y Identify the best way forward to reduce the
GHG emissions arising from the Council’s
operations.
y Identify how the City should adapt to deal

75
76

with the predicted changes in climate.
y Provide a framework for an action programme to achieve the local and national
GHG emissions targets and to adapt to the
impacts of climate change76.
y Glasgow Climate Change Partnership was
VHWXSLQ0DUFKLQYROYLQJFRPPXQLWLHV
EXVLQHVVHVORFDOVWDNHKROGHURUJDQLVDWLRQV
and others in the community. It aims to bring
WRJHWKHUSXEOLFSULYDWHDQGYROXQWDU\VHFWRU
organisations to adapt to the challenges of
climate change through education and by
sharing good practice. The Climate Change
Partnership for Glasgow is the only such
union in Scotland to commit its members to
VSHFLÀFFDUERQUHGXFWLRQWDUJHWV
y Setting carbon baseline and reduction
targets.
y Involved in Carbon Trusts LACMP.
y :RUNLQJZLWKWKH(QHUJ\6DYLQJV7UXVWDQG
others to inform small businesses and householders of the help that is available to them
to reduce consumption.
y Implementing the Carbon Management Implementation Plan which was approved by
the Council’s Executive Committee in April
7KHSODQFRQWDLQVDÀYH\HDUFRPmitment to reduce GHG emissions by 20%
by 2013. Progress in a number of projects
detailed in the Council’s Carbon Management Implementation Plan has resulted in
a reduction of approximately 14 000 tons in
WKHÀUVW\HDU
y Carbon Management Plan - the Council has
set a target to reduce its CO2 emissions from
WKHEDVHOLQHÀJXUHRIWRQV
E\RYHUDÀYH\HDUSHULRG
y Sustainable Glasgow Project: this is a conVRUWLXPOHGE\WKH8QLYHUVLW\RI6WUDWKFO\GH
LQFOXGLQJWKH&RXQFLODQGWKHSULYDWHVHFWRU
to develop a project that aims to position
Glasgow as one of Europe’s most sustainable cities within 5 to 10 years. The project will
provide the evidence to support investment
in a range of projects that will contribute to
its sustainability objectives through:
y SODFLQJPRVWKRPHVRIÀFHVDQGSXEOLF
buildings in Glasgow on a district heating network – delivering lower cost and
cleaner heat;
y delivering more sustainable homes and

http://www.belfastcity.gov.uk/sustainability/index.asp.
http://www.glasgow.gov.uk/en/AboutGlasgow/Factsheets/Glasgow/Environment.htm).
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y
y

RIÀFHVIRUWKHSHRSOHRI*ODVJRZ
developing low carbon public transport
in Glasgow;
VLJQLÀFDQWO\UHGXFLQJ*ODVJRZ·VFDUERQ
emissions; and
providing Glasgow with a state of the art
telecommunications infrastructure.

Cardiff
&DUGLIIDVWKH:HOVKFDSLWDOFLW\LVLWVPDMRU
FRPPHUFLDO FHQWUH ZLWK D SRSXODWLRQ RI RYHU
300 000 and the seat of the National Assembly
IRU:DOHV,QWKH&RXQFLOVHWDUHGXFtion target for CO2 by 2018. Cardiff is involved in
YDULRXVORZFDUERQLQLWLDWLYHVVXFKDV
y Signatory to low carbon initiatives such as
WKH:HOVK'HFODUDWLRQRQ&OLPDWH&KDQJH
DQG(QHUJ\(IÀFLHQF\LQDQGWKH
Campaign.
y Member of the Carbon Trusts LACMP.
y In 2007 a Carbon Lite working group was
established to provide guidance for climate
change work. The group has membership
IURPWKH&RXQFLO(QYLURQPHQW$JHQF\
:DOHV0DQGL[&RQVXOWDQF\&DUGLII8QLYHUVLW\8QLYHUVLW\RI:DOHV,QVWLWXWHDQG&DUGLII
Transitions Project. This group reports back to
the Community Strategy Vision Forum.
y ,QWKH&DUGLII&RXQFLO$XWKRULW\ZDVVHOHFWHGWRSDUWLFLSDWHDORQJZLWKIRXURWKHU
ORFDODXWKRULWLHVLQWKHWKUHH\HDU&KDQJLQJ
&OLPDWH&KDQJLQJ3ODFHVSURMHFWFRRUGLQDWHGE\WKH:HOVK/RFDO*RYHUQPHQW
Association/UK Climate Impacts Programme
(UKCIP). This project will focus mainly on adaptation measures along with some mitigation.
y A staff awareness campaign is being piloted
ZLWKLQ&DUGLII&RXQFLOIRFXVLQJRQFOLPDWH
FKDQJHPLWLJDWLRQLVVXHVZLWKWKHDLPRI
replicating the campaign in partner organisations across Cardiff.
y ,QD9LVLRQ)RUXP&DUERQ/LWHJURXS
was established with representatives from
key Vision Forum organisations along with
major energy users across the city. This group
is working together to share best practice
and identify projects in which collaboration
ZLOOEHEHQHÀFLDO
y The Carbon Lite Cardiff Action Plan77 was
ODXQFKHGLQ-XQHZKLFKKLJKOLJKWVWKH
77
78
79

80

commitments of the Cardiff Council and
its partners to combating climate change.
Key partners for the success of becoming
a Carbon Lite city are Community Strategy
Partnerships and the local business community.
Birmingham
%LUPLQJKDPLVWKHPRVWSRSXORXV%ULWLVKFLW\
ZLWKWKHH[FHSWLRQRI/RQGRQKDYLQJDSRSXODtion of 1 016 80078 $V D VLJQLÀFDQW FLW\ GXULQJ
WKH LQGXVWULDO UHYROXWLRQ %LUPLQJKDP KDV VLQFH
developed into an important national hub for
FRPPHUFH HGXFDWLRQ KLJK WHFKQRORJ\ UHVHDUFKDQGGHYHORSPHQWDQGFRQIHUHQFLQJ79.
$FFRUGLQJ WR WKH &RXQFLO WKH FLW\ KDV DQ LPportant role in the UK transition to a low carbon
IXWXUH´1RSODFHZDVPRUHLQÁXHQWLDOWKDQ%LUmingham in sustaining the carbon based industrial revolution. The city should be just as much
of a pioneer for the low carbon future”80.
The Birmingham Sustainable Community Strategy set targets for a 60% reduction in carbon
HPLVVLRQV E\  WKHUHE\ VDYLQJ   WRQV
of CO2 in 2009/10 and 130 000 in 2010/11. It is esWLPDWHGWKDWE\DWOHDVWRIKRXVHKROG
ZDVWHZLOOEHUHF\FOHGLQDGGLWLRQWRLPSURYHG
TXDOLW\ DQG VWDQGDUGV IRU YLUWXDOO\ DOO KRXVLQJ
ZLWK HIÀFLHQW KHDWLQJ V\VWHPV 7KLV ZLOO OLPLW WKH
city’s ‘ecological footprint’ to its 2001 level.
Some of its low carbon initiatives include:
y Signatory to the Nottingham Declaration on
Climate Change.
y Climate change strategic framework - Cutting CO2 for a Smarter Birmingham Strategic
Framework: This is a 3-year rolling climate
change strategic framework developed
under the Birmingham Sustainable Community Strategy.
y Be Birmingham: this is the Birmingham’s Local Strategic Partnership (LSP) that brings
WRJHWKHUSDUWQHUVIURPWKHEXVLQHVVFRPPXQLW\YROXQWDU\IDLWKDQGSXEOLFVHFWRUV
including the Birmingham Environmental
Partnership to deliver a better quality of life
LQWKHFLW\%LUPLQJKDPZDVWKHÀUVW/63WR
develop a partnership-based approach to
both reducing emissions and helping the city
prepare for a changed climate. The partner-

http:// www.cardiff.gov.uk/objview.asp?object_id=16964.
https://www.nomisweb.co.uk/reports/lmp/la/2038431965/report.aspx.
http://www.birminghampost.net/news/newsaggregator/2009/10/06/birmingham-biggest-mover-in-european-league-table-second-to-london-for-uk-business-65233-24859371/.
http://www.birmingham.gov.uk/.
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ship’s four main areas of activity are:
y making Birmingham a cleaner city;
y reducing waste and increasing reuse
and recycling;
y adapting to the inevitable impacts of
climate change; and
y working to reduce CO2 emissions.
y The Climate Change Carbon Reduction
Partnership is responsible for delivering part
of Outcome 5 and NI 186. It supports the
Birmingham Climate Change Strategy by
delivering projects that help to reduce CO2
HPLVVLRQV%LUPLQJKDPLVVHWWRKRVWWKHÀUVW
FOLPDWHFKDQJHIHVWLYDOLQWKH8.DIHVWLYDO
WKDWZLOOH[SORUHKRZZHSODQGHVLJQDQG
use our cities.
Nottingham
The Nottingham Council is committed to cutting carbon emissions by 10%. Apart from being
DVLJQDWRU\WRWKH1RWWLQJKDP'HFODUDWLRQWKH
Council is also signatory to the 10:10 campaign
which encourages all sectors in the UK to reduce their carbon emissions by 10% in 201081.
Some of its other low carbon initiatives include:
y ZERO 2100 Climate Protection Strategy: this
was produced in 2006 to build on the earlier
Climate Change Action Plan. The aim of this

81
82

y
y

y

y
y

strategy is to put the city on a path towards
a low carbon future with less dependence
on fossil fuels and to ensure its adaptation to
the inevitable impacts of climate change.
Commencement of a new climate change
plan for the city.
Nottingham’s local strategic partnership in
2008 adopted two National Performance
indicators relating to climate change. NI 186
(per capita emissions) and 188 (planning to
adapt to climate change).
Nottingham Carbon Club: Nottingham is
DLPLQJWREHFRPHRQHRIWKH8.·VÀUVWORZ
FDUERQFLWLHVWKURXJKUHGXFLQJHPLVVLRQV
raising environmental standards and capturLQJDQ\HFRQRPLFEHQHÀWV,Q$SULOWKH
Nottingham Carbon Club was launched. Its
main purpose is to assist Nottingham’s major
businesses help meet the cities commitments
to lower carbon emissions82.
Nottingham City Council is participating in
the Carbon Trust LACMP.
The Eco-Management and Audit Scheme
(EMAS) throughout the City Council will
strengthen actions taken to reduce the city’s
VLJQLÀFDQWHQYLURQPHQWDOLPSDFWVE\HQVXUing that the environmental impacts of all
VHUYLFHVDUHDXGLWHGPRQLWRUHGDQGDFWLRQV
taken to ensure continual improvement in
this area.

http://www.nottinghamcity.gov.uk/index.aspx?articleid=3821.
http://www.thisisnottingham.co.uk/news/Firms-turn-green-hit-targets/article-636821-detail/article.html.
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appendix 7 - climate change initiatives in latin american cities
Mexico City, Mexico
0H[LFR&LW\ZDVWKHÀUVWFLW\LQ/DWLQ$PHULFDWR
publish a Climate Action Plan. This took place in
ZLWKWDUJHWVIRUUHGXFLQJHPLVVLRQVE\
(7 million metric tons) by 2012 (Mexico City GovHUQPHQW   7KH FLW\ LV FODVVLÀHG DV D PHJacity with over 20 million inhabitants. Climate
change initiatives are also incorporated in the
FLW\·V3ODQ9HUGH *UHHQ3ODQ ZKLFKDLPVWRLOlustrate environmental leadership that can be
adapted by other megacities and to achieve
its carbon reduction goal. In two years (from
 ²   WKH FLW\ UHFRUGHG D UHGXFWLRQ LQ
GHG emissions of 1 397 942 metric tons of CO2H
which represents 4% of Mexico City’s GHG emisVLRQV 0H[LFR&LW\*RYHUQPHQW 
Some key projects that Mexico City’s GovernPHQW DV RXWOLQHG LQ 0H[LFR &LW\ *RYHUQPHQW
2010) have implemented and plan to implement to achieve this GHG reduction are:
y Transport Corridors/Zero Emissions Transport Corridor: This initiative aims to improve
PRELOLW\LQWKHFLW\E\LPSURYLQJWKHSXEOLF
WUDQVSRUWV\VWHPWKURXJKDZHOOIXQFWLRQLQJ
BRT system and the electric transport system.
y ECOBICI Individual Transport System: This is
a public rental bicycle system that provides
individuals with the option of using a bicycle
for short and intermediate trips. It enables
people to move from one public transport
system to another. The system has been
VXFFHVVIXOVRIDUZLWKDSSUR[LPDWHO\
UHJLVWHUHGXVHUVELF\FOHVDQGGRFNing stations.
y Minibus and Taxis Replacement Programme:
this involves the replacement of minibuses
DQGWD[LVZLWKPRUHHIÀFLHQWPHGLXPFDpacity buses.
y Sustainable Housing Programme: aims to
incorporate sustainable and environmental
concepts in the building of new homes.
y Solar Energy Use Regulations: The regulation
will apply to all new companies that employ
more than 51 people and use hot water to
ensure that solar water heating is used.
y Mexico City Government Environmental
Management System: The environmental

83

PDQDJHPHQWV\VWHPDLPVWRÀQGRSSRUWXQLWLHVWRUHGXFHWKHXVDJHRIZDWHUHOHFWULFLW\
DQGRIÀFHVXSSOLHVLQSXEOLFEXLOGLQJV
y Green Roofs Programme: To promote the exSDQVLRQRIJUHHQURRIVWKURXJKRXWWKHFLW\
through various initiatives.
y Restoration of Ecosystems and Compensation for Maintaining Environmental Services:
The ‘Land of Conservation’ comprises 59%
of the total area of the city. The programme
aims to compensate land-owners in the
‘Land of Conservation’ to protect and conserve their land and to prioritise the conserYDWLRQRISXEOLFODQGIRULPSURYHGHFRV\Vtem services in the city.
In addition to the above initiatives the city also
DLPVWR¶7RLQÁXHQFHWKHEHKDYLRXUDOSDWWHUQV
KDELWV DQG DWWLWXGHV RI 0H[LFR &LW\·V SRSXODtion so that it will contribute to the mitigation of
climate change and enact adaptation meaVXUHV· 0H[LFR &LW\ *RYHUQPHQW    7KH
city is recognised for high levels of public participation in climate change action (Economist
,QWHOOLJHQFH 8QLW   ZKLFK ZDV DFKLHYHG
through a number of communication and eduFDWLRQDO LQLWLDWLYHV 0H[LFR &LW\ *RYHUQPHQW
2008).
Curitiba, Brazil
The city is recognised as one of the most sustainable cities in the world and is best known for
its sustainable urban planning and sound environmental policies. Curitiba has a population
of approximately 1.9 million within the city area
and boasts green areas equivalent to 52m2 per
SHUVRQ ZKLFK LV YHU\ KLJK LQ FRPSDULVRQ WR D
worldwide recommended average of 12m2 per
SHUVRQ 6XVWDLQDEOH&LWLHV83). The strategy
WKDWWKHFLW\IROORZHGZDVWKDWRIDKROLVWLFLQWHgrated approach to planning (Economist IntelOLJHQFH8QLW 
Some key reasons for Curitiba’s internationally
UHQRZQHGVXFFHVVDUH 6XVWDLQDEOH&LWLHV
DQG(FRQRPLVW,QWHOOLJHQFH8QLW 
y Active participation: The city ensured that
WKHUHZDVDFWLYHSDUWLFLSDWLRQE\DOOSOD\HUV

Sustainable Cities, 2008. Case: Curitiba: The Green Capital, http://sustainablecities.dk/en/city-projects/cases/curitiba-the-green-capital.
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including the public and private sectors.
y Financial incentives: To get industry and
SULYDWHFRPSDQLHVLQYROYHGÀQDQFLDOLQFHQWLYHVSOD\HGDPDMRUUROHIRUH[DPSOHORFDO
contractors get a tax break for planning
developments with green areas.
y Green areas: Realising and emphasising
WKHLPSRUWDQFHRIJUHHQDUHDVZKLFKVHUYH
PDQ\SXUSRVHVIRUH[DPSOHWKHFLW\GHYHORSHGPRUHODNHVLQSDUNVZKLFKUHGXFHVWKH
ULVNVRIÁRRGLQJE\KROGLQJEDFNODUJHTXDQWLWLHVRIZDWHUZKLOHSURYLGLQJDUHFUHDWLRQDO
DQGDHVWKHWLFEHQHÀWDQGSUHYHQWLQJLOOHJDO
settlement.
y Visionary leadership: The success of the city
can be attributed to architect and urban
SODQQHU-DPLH/HUQHUZKRZDVHOHFWHG
mayor for the city numerous times in the
1970s and 1980s. Mr Lerner led a team of
SODQQHUVDUFKLWHFWVHQJLQHHUVDQGVRFLRORgists to develop an integrated approach to
the planning of the city.
y Sustainable transport: The city is dominated
by an integrated Bus Rapid Transport (BRT)
system that begun as early as the 1960s. The
V\VWHPLVOLQNHGZLWKXUEDQSODQQLQJZLWK
development occurring on BRT corridors. The
network is therefore very easily accessible.
Furthermore the city aims to ensure that all
public buses run on biofuels instead of diesel.
São Paulo, Brazil
São PauloLVUHFRJQLVHGDVRQHRIWKHÀUVWFLWLHV
in a developing country to implement a climate
FKDQJHDFWLRQSODQ,QWKHJRYHUQPHQWRI
São Paulo passed the Municipal Act on Climate
Change that aims to reduce GHG emissions by
30% from 2005 levels by 2012. By 2009 the city
had already successfully reduced emissions by
GXHWRWKHGHYHORSPHQWRIWZRZDVWHWR
HQHUJ\ SODQWV DW LWV WZR ODQGÀOO VLWHV DQG RWKHU
environmental initiatives. The electricity generDWHGIURPWKHVHVLWHVLV0:KSHU\HDU,Q

DGGLWLRQWRWKLVWKHUHVWRISão Paulo’s electricity
LV JHQHUDWHG IURP K\GURSRZHU SODQWV UHVXOWLQJ
in approximately net zero emissions from electricity use.
Other key initiatives the city has implemented
or plans to reduce emissions further are (Devecchi84 5RELQVRQ 85; Economist Intelligence
8QLW 
y Transport: the government introduced a
range of initiatives to make the transport
sector more sustainable. Since 2008 it has
become mandatory for public bus companies to reduce fossil fuel use by 10% per year.
)XUWKHUPRUHWKHFLW\KDVDOVRLQWURGXFHG
regulation limiting the number of cars enterLQJWKH&%'DQGKDYHLQFHQWLYLVHGFDU
SRROLQJWKURXJKDULGHVKDULQJLQLWLDWLYHDQG
car-pool lanes.
y :DVWHPDQDJHPHQW6mR3DXORDLPVWRLQtroduce a mandatory recycling programme
in the city and all new buildings will have to
submit a recycling plan in order to be get a
permit for the development.
y Construction: All new buildings will need
WRPHHWHQHUJ\HIÀFLHQF\VXVWDLQDELOLW\
and material quality standards. This law has
already been implemented for new municiSDOEXLOGLQJVZKLOHROGEXLOGLQJVPXVWEH
UHWURÀWWHGZLWKWHFKQRORJLHVWRPDNHLWPRUH
HIÀFLHQW
y Climate change adaption: adaption is also
HPSKDVLVHGLQWKHELOOIRFXVLQJRQGLVHDVH
FRQWURODQGHGXFDWLRQUHVHDUFKHDUO\ZDUQing and emergency response initiatives. The
city has also prioritised the need to preserve
and increase its green spaces.
y São Paulo has adopted a framework based
on sound policy through the establishment
of the Municipal Act on Climate Change
that allowed the city to enforce mandatory
UHTXLUHPHQWVLQYDULRXVVHFWRUVUHODWHGWR
climate change.

References
(FRQRPLVW ,QWHOOLJHQFH 8QLW  /DWLQ $PHULFDQ *UHHQ &LW\ ,QGH[ >RQOLQH@ KWWSZZZVLHPHQV
com/press/pool/de/events/corporate/2010-11-lam/Study-Latin-American-Green-City-Index.pdf
0H[LFR&LW\*RYHUQPHQW3ODQ9HUGH$FWLRQVE\0H[LFR&LW\WR$GGUHVV&OLPDWH&KDQJH
KWWSZZZPH[LFRFLW\H[SHULHQFHFRPJUHHQBOLYLQJ
0H[LFR&LW\*RYHUQPHQW0H[LFR&LW\&OLPDWH$FWLRQ3URJUDPPH²6XPPDU\6HFUHWDUtDGHO0HGLR$PELHQWHGHO'LVWULWR)HGHUDO0H[LFR
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Devecchi, 2011. Tackling Climate Change in São Paulo, http://www.lead.org/page/539.
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appendix 8 - about assaf
History
The Academy of Science of South Africa (ASSAf)
was inaugurated in May 1996 in the presence of
WKHQ 3UHVLGHQW 1HOVRQ 0DQGHOD WKH SDWURQ RI
the launch of the Academy. The Academy was
formed in response to the need for an academy of science consonant with the dawn of
democracy in South Africa: activist in its mission
RIXVLQJVFLHQFHIRUWKHEHQHÀWRIVRFLHW\ZLWK
DPDQGDWHHQFRPSDVVLQJDOOÀHOGVRIVFLHQWLÀF
HQTXLU\ LQ D VHDPOHVV ZD\ DQG LQFOXGLQJ LQ LWV
ranks the full diversity of South Africa’s distinguished scientists. The Parliament of South Africa subsequently passed the Academy of Science of South Africa Act (Act 67 of 2001 ZKLFK
came into operation on 15 May 2002. ASSAf is
WKXV WKH RIÀFLDO QDWLRQDO $FDGHP\ RI 6FLHQFH
RI6RXWK$IULFDUHFRJQLVHGE\JRYHUQPHQWDQG
representing South Africa in the international
community of science academies.
Vision
The Academy of Science of South Africa (ASSAf)
aspires to be the apex organisation for science
DQGVFKRODUVKLSLQ6RXWK$IULFDUHFRJQLVHGDQG
connected both nationally and internationally.
Through its membership which represents the
collective voice of the most active scholars in all
ÀHOGVRIVFKRODUO\HQTXLU\$66$IDLPVWRJHQHUate evidence-based solutions to national problems.
Mission
The mission of the Academy is to:
y Recognise scholarly achievement and
H[FHOOHQFHLQWKHDSSOLFDWLRQRIVFLHQWLÀF
WKLQNLQJIRUWKHEHQHÀWRIVRFLHW\
y Mobilise Members to ensure that they are
available to contribute their expertise in the
service of society.
y Conduct systematic and evidence-based
VWXGLHVRQLVVXHVRIQDWLRQDOLPSRUWDQFH
producing authoritative reports that have
VLJQLÀFDQWLPSDFWRQSROLF\PDNLQJ
y Promote the development of an indigenous
system of South African research publicaWLRQVLQFUHDVLQJWKHLUTXDOLW\YLVLELOLW\DFFHVsibility and impact.

y Publish science focused periodicals that will
showcase the best of southern African research to a wide national and international
audience.
y Develop productive partnerships with naWLRQDOUHJLRQDODQGLQWHUQDWLRQDORUJDQLVDtions with a view to building our capacity
in science and its application within the
National System of Innovation (NSI).
y &UHDWHGLYHUVLÀHGVRXUFHVRIIXQGLQJIRU
sustainable functioning and growth of a
national academy.
y Communicate effectively with relevant
stakeholders through various media and
fora.
Values
ASSAf’s strength resides in the quality and diversity of its membership; internationally renowned
VFKRODUVHOHFWHGE\WKHLUSHHUVZKRJLYHRIWKHLU
time voluntarily in the service of society. The
membership could be regarded as the ‘brains
trust’ of the nation. ASSAf is able to use its membership as a collective resource for evidencebased solutions to national problems. Through
the well-recognised convening power of acadHPLHV$66$ILVDEOHWRPRELOLVHWKHEHVWVFLHQWLÀFPLQGVIURPDFURVVWKHQDWLRQDVZHOODVLQWHUQDWLRQDOO\WRSURYLGHDXWKRULWDWLYHDGYLFHWR
government and other stakeholders based on
VFLHQWLÀFDOO\ ULJRURXV DQDO\VLV RI HYLGHQFH DQG
consensus of diverse experts.
$V VXFK $66$I LV DQ LQGHSHQGHQW QRQELDVHG
and credible source of policy advice. The diverVLW\RILWVPHPEHUVKLSHPEUDFLQJWKHIXOOGLVFLSOLQDU\VSHFWUXPHQDEOHV$66$IWRIRFXVRQLVVXHVRIDPXOWLGLVFLSOLQDU\PXOWLVHFWRUDOQDWXUH
and to bring the strengths of a fully inclusive
approach to bear on the issues of national and
international concern.
The further value of the Academy is its promotion of excellence through election to AcadeP\PHPEHUVKLSDQGDZDUGVDQGWKHIRVWHULQJ
of scholarly activity through the provision of fora
for scholarly activities and debate.
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Key universal elements of Academy advice are
WKDW LW LV DXWKRULWDWLYH LQGHSHQGHQW REMHFWLYH
IUHHRIYHVWHGLQWHUHVWVWUXVWHGEDVHGRQYROXQWHHULVPEDVHGRQULJRURXVDQDO\VLVRIHYLGHQFH
DQG SHHU UHYLHZ WUDQVSDUHQW ORFDOO\EDVHG
multi-disciplinary and able to address complex
issues that transcend disciplinary boundaries.
Mandate
The mandate of the Academy is to:
y Promote and inspire outstanding achievePHQWVLQDOOÀHOGVRIVFLHQWLÀFHQTXLU\DQGWR
grant recognition for excellence.
y Proactively or upon request undertake studies on matters of public interest with a view
WRSURYLGLQJHYLGHQFHEDVHGVFLHQWLÀFDGvice to government and other stakeholders.
ASSAf’s policy advisory role is informed by key
national challenges and is executed in both a
responsive and proactive manner. ASSAf strives
to address cross-cutting and complex issues that
suit the particular convening strength and niche
of an Academy. ASSAf also seeks to implement
projects in association with other science acadHPLHVLQ$IULFDDQGDEURDGLQLWVHIIRUWVWRLQÁXence regional and global policy. Linkages with
other academies in the Southern African Development Community (SADC) and Africa are
UHJDUGHG DV SDUWLFXODUO\ LPSRUWDQW DV DUH WKH
collaborations with key partners in the United
.LQJGRP 8. 8QLWHG6WDWHV 86 *HUPDQ\,QGLD&KLQDDQG%UD]LO
$V D PHPEHUVKLSEDVHG RUJDQLVDWLRQ WKH NH\
intellectual resources of the Academy reside
LQ LWV PHPEHUVKLS ZKLFK FXUUHQWO\ FRPSULVHV
351 Members. Members are drawn from the
IXOOVSHFWUXPRIGLVFLSOLQDU\DFWLYLWLHV0HPEHUV
ZKR YROXQWHHU WKHLU VHUYLFH DUH VXSSRUWHG LQ
their policy-advisory role by the fulltime staff of
WKHVHFUHWDULDWZKLFKFXUUHQWO\QXPEHUV
$66$ILVJRYHUQHGE\D&RXQFLOFRPSULVLQJ
elected members and a thirteenth member appointed by the Minister as a representative of
the National Advisory Council on Innovation.
The activities of the Academy are structured
LQWR ÀYH SURJUDPPHV DV IROORZV *RYHUQDQFH
and Administration; Scholarly Publishing Programme; Policy Advisory Programme; Liaison;
and Communication.

Strategic Goals
The ASSAf Act provides the framework for idenWLI\LQJ WKH $FDGHP\·V RYHUDUFKLQJ JRDOV GHÀQHGDVIROORZV
Recognition and reward of excellence
This includes the award of two Science-for-Society gold medals for outstanding achievement
LQ VFLHQWLÀF WKLQNLQJ IRU WKH EHQHÀW RI VRFLHW\
the award of the Sydney Brenner post-doctoral
fellowship; and young scientist awards.
Promotion of innovation and scholarly activity
Activities include the annual ASSAf Distinguished
9LVLWLQJ6FKRODUSURJUDPPHWKH$66$IUHJLRQDO
VFKRODUO\OHFWXUHVKRVWHGDWYDULRXVXQLYHUVLWLHV
WKHSXEOLFDWLRQRIWKH6RXWK$IULFDQ-RXUQDORI
6FLHQFH DQG HYLGHQFHEDVHG SROLF\ DGYLVRU\
activities. The Scholarly Publishing Programme
(SPP) is making a major contribution through enhancing the visibility and accessibility of South
African scholarly journals.
Promotion of effective, evidence-based scienWLÀFDGYLFH
,QRUGHUIRU$66$IWRIXOÀOLWVSROLF\DGYLVRU\UROH
UHJDUGLQJ NH\ FKDOOHQJHV IDFLQJ WKH QDWLRQ D
variety of consensus and forum studies are undertaken. Studies generally fall into broad categories related to health; environment; and social sciences and education.
Promotion of interest in and awareness of science education
ASSAf is engaged in a wide range of science
HGXFDWLRQ DFWLYLWLHV LQFOXGLQJ WKH SXEOLFDWLRQ
RI WKH KLJKO\ DFFODLPHG VFLHQFH PDJD]LQH
4XHVWZKLFKLVZLGHO\GLVVHPLQDWHGWRVHFRQGary schools in South Africa and other key stakeKROGHUVDQGDFWLYHO\SURPRWHGDWNH\QDWLRQDO
science events.
Promotion of national, regional and international linkages
ASSAf is currently an active member of a number of international networks including the
*OREDO 1HWZRUN RI 6FLHQFH $FDGHPLHV ,$3 
WKH ,QWHU$FDGHP\ &RXQFLO ,$&  WKH ,QWHU$FDGHP\ 0HGLFDO 3DQHO ,$03  WKH $FDGHP\
RI 6FLHQFHV IRU WKH 'HYHORSLQJ :RUOG 7:$6 
WKH*JURXSLQJRIDFDGHPLHVDQGWKH1HWwork of African Science Academies (NASAC).
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The President of ASSAf currently serves on the
executive board of the IAC and has recently
been elected President of NASAC. ASSAf also
participates in the Science for Society Forum of
3UHVLGHQWVRI$FDGHPLHVWKH+XPDQ5LJKWV1HWwork of Academics and Science Academies.
ASSAf currently has bilateral agreements with
WKH 8JDQGD 1DWLRQDO $FDGHP\ RI 6FLHQFHV

WKH5XVVLDQ$FDGHP\RI6FLHQFHVWKH&KLQHVH
Academy of Sciences and the Nigerian Academy of Science. ASSAf has also collaborated
with NASAC to initiate and strengthen science
academies in the SADC region and is actively
engaged in joint initiatives with the science
DFDGHPLHVLQ0R]DPELTXH0DXULWLXVDQG=LPbabwe.
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